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IPS/ ~S .:....; /88 

.,.., Auqust 20, 1988 
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Subject: DP/ETB/85/004 - •Portfolio of Industrial Opportunity 
Studiea1 - Final Report. 

9ear llr. Gardellin, 

We acknowledge the receipt of Mr. N. Suzuki's letter of 12 May 
1988, received here on June 8, 1988, in wrich was enclosed UNIDO 
comments on the draft final report of the captioned project 
submitted by us on December 17, 1987. 

We are pleased to enclose herewith 100 copiea of the final report 
which has been prepared in two volumes. Volume I includes 
synopsis of the seventeen projects profile, analysis of economic 
be.~efi. ts and investment promotion strategy and as such it is 
believed to be equivalent to an executive swr.mary report. 
VoluaeII, prepared in four parts, includes detailed profiles 
about each of the seventeen projec~~. 

The report has been prepared by taking-. into concideration all 
ONIDO/DEPSA comments, with the ezceptioa of a few ones, which 
have called for o~r counter comments, a copy of which ·is enclosed 
herewith. 

-. 
In this connection, we are.; pleased to bring to your attention 
the fact that we have prepared one extra opportunity study, 
naaely, strawboard for building construction, in view of its 
attractivenea• •• an inveatment opportunity. 
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Thankinq you for the 
assignment and looking 
of our final report, 

We remain, 

CC; 
Mr. R. Suzuki 

• '.J ~: 

:'.:: 1-: 
t.:. .;.,:- ~-

2 

opportw:.i t)· 
f orwarc to 

Industrial Development Officer 
Peaaibility Studies Branch 
UHIDO, Vienna 
Austria 

-t;~"'J.:.f" 

:- .\Bi f 

given us 
receivinq 

Development Project Studies Authority 
Addis Ababa 

SF.'•9 

-t:-~hil 

TElD 

to handle this 
your. acceptance 
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1. 

2. 

l. 

ParagrC&ph 7: 

When a situation occurs ~here the net cash-flow is negative, 

it will be un~erstood that tne promoter should look for 

sources of finance - one possible sou-.:ce is a bank loan, 

either in the f onn of overdrait or long-term loan, though 

it was not expiicitly mentioned in the report. 

Paragraph 8: 

The sales and distribution of the products of public owne. 

enterprises are mainly handled i:>y the Ethiopian Domestic 

Distribution Corporation. Consequently, individua~ plants 

make only little effort ~o sell and distribute their ~roducts, 

thereby enjoying a considerable sales and distributions 

cost reduction. T~us the sales cost element was not found 

significant to be 

Nevertheless, enouqh 

unf orseen costs has 

treat-..?d as a 

contingency ~o 

been included 

separat~ cost item. 

cover this and other 

in the administrative 

and factory overheads for eac.h project profile-, though it 

was not explicitly indicated. 

ParagrapJLL2: 

The machinery and equipment of all the seventeen projects 

could be supplied from an European source. The Ethiopian 

shippi.nq Lines usually calls at eveey major European port. 

Bence thertt is r,o dan-Jer in assuming ~hat the cost of a.ea 

freight will be paid in Birr: on the other hand there is 

no logic in payi~q in fo~eiqn currency when these facilities 

are a,- 'ilable from a local company. 
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4. 

5. 

6. 

7. 

Paragraph 18 : 

The presentation of the financial and economic analyses 

in the draft final report was very consistent. The analyses 

were ~arried out for the automated plant using only the 

cost elements related to it - no where in the ana~ yses were 

included the cost element~ related to the semi-automated 

plant or a combination of the two. That means both the 

financial and economic a:'lalyses weL"e done exactly as you 

sugge-bt:ed. We don't know exactly where the misunderstanding 

occured. However, we suspected that it might be the labour 

cost (Birr 267 ,600) which you might have understood it to 

mean the average of the two options. If th-~s was so, we 

would like to make it clear that it is the cost, which 

includes a 25% employment benefit, related to the automated 

plant only. 

Paragraph 30: 

The presentation of the strawboard 1' _oject prof iJ.e twice 

in the draft final report was inadvert~nt. 

Paragi.aph 37: 

The selling pric~ of +reated and pelletised straw assumed 

for the financial analysis in the draft final report was 

Birr 26C/ton not Birr 600/tor;. If you meant Birr 260/ton, 

the difference between -7~e ex-factory price (Birr 200/ton) 

and the selU11g prict-_ ~.-··c;e as a result of the allowance,; 

made for the cost of tra~S1Jrtation. 

Paragraph 22, 39 and 49 : 

The compilation of adequate inf ormatior. 

research problem from various existing 

within the reach of the researcher, is 

pertinent to the 

files, which are 

of very crucial 
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8. 

and prime importance in the market areolrsis of any p!"o)ect. 

If the search for relevant market data of this natur~ dot:e 

not bring adequate and tangible results, tht rese~rcher 

will have to generate new data in or~er to objectively ~ackle 

the research problem. Such an approach, however, very of~en 

expends more time, money and manpower. Notwithstanding 

this, JPS has done all its best to generate new data whenever 

data from a secondary source were not available and udequate. 

Regarding the export market analysis of marble: cutting :;.d 

pol~shing, vegetable dehydration and gelatin, while we 

appreciate your comments, information within our reach was 

not adequately available to provide a tangible market analysis 

and objective estimates of the size of the target markets. 

To do so requires a market field research in the crud~i.y 

identified target markets, which is outside the scope of 

the T.O.R. 

We believe the appropriate time to undertake a mar~et analysis 

of this nature is during the feasibility study stage. 

Nevertheless, we have once again revised the export market 

dnalysis of the above projects accommodating, as much as 

possible, your comments and that of DEPSA. Substantial 

improvements have been made in the market analysis of marble 

cutting and polishir.g and moderate improvement~ in the other 

two projects. 

Paragraph 45: 

The market st1Jdy of the leather garments project has been 

completely revised. The project, which in the draft final 

report was assumed to cater for the domestic market, contrary 

to the finding of t~e market study, is now geared to produce 

for the export market. 

of in reworking - out 

of the project. 

This alteration has been taken note 

the f inanci.al and e~onomic analyses 
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9. ~a!!apb 52: 

Costs of raw materials could possibly be hiqh compared to 

C!'Sts that may prevail in other countries. But the price 

adopted in the report is the Horticultural Development 

Corporation' s sellinq price, which is much lower than that 

of other market outlets. The prices are fixed at Birr 800/ton 

for onion and Birr 300/ton for c&rrots and as such they 

are r.ot allowej to behave li':e a fre·3 market price. These 

prices do not in any way indicate raw material shortaqes. 

It is ment5oned in the report that the Horticultural 

Development CorporD.tion can easily increase the area undf"r 

cultivation should the market is capable of absorbing 

additional supply of vegetables. 

10. Paragraph 53: 

The ten year Horticultural Development Programme which was 

includt!d as an appendix in the draft final report has now 

been Ol' itted in the final report as it is found irrelevant 

to include planned production for periods which have already 

elapsed. 

11. Paragraph 54: 

The castor meal, without undergoing a process of 

detoxification, is a poisonous substance, but does not emit 

toxic substances which may create environmental pollution. 

As a measure of saftey, it suffices to store the meal out 

of the reach of children and livestock. 

12. Paragraph 58: 

The third party liability insurance has been included in 

the overhead costs, though it was not explicitly mentioned. 

13. Paragraph 69 :. 

The amrr.oni1.1m chloride production plant docs not have residual 

wastes. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
11 

I 

I 

I: 
I: 

~·· 

UNITED NATIONS INDUSTRlAL DEVELOPMENT ORGANIZATION 

( l!NIDO ) 

DEVELOPfENT OF A PORFTFOLIO Of INDUSTRIAL 
OPPORTUNITY STUDIES FOR EXISTING 

INDUSTRIES IN ETHIOPIA 

WI.lie I 

AUGUST 1988 
l~DUSTR1AL PROJECTS SERVICE 
PROJECT ft~IMBER 0Ul/4'J - 79 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l 
......... _,.. __ 

.:-:.~ :- • .:.. :4 

..... ... -

III 

SYNCPSIS OF TEE SE~DO~EE~ ?~CJECT PROF:~ES 

.!\.~;ALYSIS CF ECONOMIC 'SENEF'ITS OF 1'HE 

S :C:VE~TEEN PROJECTS 

A. THE ROLE CF INDUS~RY iS THE NATICNAL 

ECCNCMY 
B. I~DUSTRY :N TEE TE~-YEA~ PE?SPECT!VE 

PLAN 

C. ANALYSIS OF ECONOl-GC BENEFITS 

D. CONCLUSIONS AND RECOMMENDATIONS 

!~VESTMENT PROMOTION ST~ATEGY 

A. INTRODUCTION 

B. APPROACH TO INVES~~ENT PROMOTION 

C. ISSUES IN FORMULATION O~ PROMOTION 

STRATEGY 

D. PROMOTION STEPS 

APPENDICES 
A. COMMON ASSUMPTIONS FOR FINANCIAL AND 

ECONOMIC ANALYSES OF THE SEVENTEEN 

PROJECTS 
B. INVESTMENT PROMOTION CHANNELS 

C. INVESTMENT PROMOTION STRATEGY IN 

SELECTED COUNTRIES 

D. TERMS OF REFERENCE 

P • ---~-\..;::_ 

23 

23 

24 

30 

36 

36 

37 

44 

55 

78 

81 

87 

94 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 

I 
I 
I 
I 
I 
I 
I 
I 

,;-., . 

'- . 

F. 

G. 
u ... 

.J. 

K. 

L. 

M. 

:::-s 

t:...FG CYLINDER 

STRAWBOARD 

S~~AW TREATMENT & PELLETISI~G 

GELATI~ 

II-C 

LEATHER GARMENT 

VEGETABLE TANNIN 

VEGETABLE DEHYDRATION 

CASTOR OIL 

VOLCME I I-0 -

N. COLD STORAGE 

O. DETERGENTS 

P. AMMONIUM CHLORIDE 

Q. STRAWBOARD FOR BUILDING CONSTRt.:CTION 

..... -

..J.I. - :53 

Fl -

Gi - G: 9 

Hl - H66 

I82 

Jl - J68 

Kl - K61 

L!. - L77 

Ml - M64 

Nl - N88 

01 - 064 

Pl - PS4 

Ql - Q56 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BACKGROUND 

The Governm~nt of the People's Democratic Republic of Ethiopia 

has formulated a Ten-Year Perspective Plan which includes, 

among other sectoral and regional perspective Plans. about 300 

industrial projects to be realized during the coming decade. 

These projects are believed to bring economic benefits to society 

and to give an impetus to economic development in other related 

sub-sectors of the economy. 

They are aimed at increasing the availability of basic 

consumer goods to society, strengthening both backward and fcrward 

linkages with other sectors of the economy, laying the basis 

for the expansion of heavy industries, increasing the foreign 

exchange saving and earning capability of the country, gener3ting 

employment and contributinq to balanced regional development. 

However, most of these projects are still at the idea stage. 

The Government therefore wishes to pursue a logical stage-by­

stage process of project selection, first under~aking "opportunity 

studies" before embarking on full-fledged feasibility study. 

Accordingly, the Development Project Study Authority {DEPSA), 

formerly called the Develo~ment Project Study Agency (DPSA), 

selected about 50 project ideas to undergo this process of project 

selection in order to provide the potential investor with a 

comprehensive profile of each investment projects. 

The DEPSA categorized these projects into three major groups, 

namely, 

a) Chemical, Agro and Allied Industries, co~prising 20 

projects; 

b) Engineering Industries, including 14 projects, and 

c) Projects Pelated to Existing Industrial Activities, 

consisting of 16 projects. 
' 
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The DEPSA and the United Nations Industrial Devlecpment 

Organization (UNIDO) invited a number of consultants, incl~ding 

the Industrial Projects Serv~re (IPS), in a letter dated 23, 

July 1986, to submit a written proposal for the preparatic~ 

of a Portfolio of Industrial Opportunity Studies for Existing 

Industries in Ethiopia. Specificdlly, the prc)ects consist 

of those falling in group (c) above, namely, 

. Precipitated Calcium Carbonate, 

. Marble Cutting and Polishing, 

. Motor Oil Regeneration, 

. Aerosol Insecticide, 

. Industi~l Gases, 

. Gas Cylinder~, 

. Straw board, 

. Straw Pelletising, 

. Gelatin, 

. Leather tiarment, 

. Vegetable Tannin, 

. Vegetable Dehydration, 

. Castor Oil, 

. Cold Storage, 

. Detergents, and 

. Ammonium Chloride. 

The Industrial Projects Service accepted the invitation 

and, as part of the proposal, conducted a preliminary s~rvey 

of the 16 projects in order to assess and evaluate their poten­

tial local.and foreign market size, the required raw m~terials 

and inputs, the manufacturing processes and the li~kagas wit~ 

existing industries. 

The basic proposal together with the result of t11e survey 

and containi ~, 

2 
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Some comments and suggestions on the Terms of Re­

fere~ce submitted to IPS by UNIDO, 

the methCldology and a~~roach to be followed during 

the ~re~aration of the ~ortfolio, and 

all other relevant details, 

was submitted to UNIDO on October 1, 1966, Ref. No. 

IPS/0039/86. After the exchange of a cou~ le of comments 

and suggestions concerning some ammend~ments to be Qade 

on the basic ~ro~osal, UNIDO finally awarded the contract 

to IPS and the two ~arties sig~ed a contract to that effect 

in February 1987. 

?ollowing the signing of the contract, !PS mobilised 

its in-house ex~erts, who are J;.ro~osed in the ~ro~osal 

as study team members, and aJ.so engaged WS Atkir.s 

International as an associate consultant to i;:re~are the 

~ortfolio in accordance with the methodology: ai;:i;:roach 

and work i;. lan set forth in the i;:ro~osal. The associate 

consultant was engaged in undertaking the study of raw 

materials, technology and engineering, man-i;:ower requirement 

and investment promotion strategy asi;:ect of the projects; 

whilst the in-house experts were involved in market study, 

assessment of locally available inputs, financial and 

economic analysis and .all other aspects of the st::dy, 

including an independant studyof everything that WS Atkins 

was asked to do. 

The task of preparing the profiles was difficult as 

background information for each project was either scanty 

or hardly available. With regard to the export potential 

of the products geared to export, reference to International 

Trade Centre (ITC) had to be made as the country did not 

have past experience in exporting some ot the products. 

The T.O.R. which did not differ significantly from the 

type pertained to pre--feasibility and fe~sibility studies 

made the task eve·i more difficult. 

3 
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.. 

In spite of all these predicaments, this drc-i=t report 

of the Development of a Portfolio of Industrial Opportunity 

Studies for Existing Industries in Ethiopian has been 

;:repared based on the inputs made by IPS and WS Atkins 

in conformity "1i th the agreed upon T. O. R. and other work 

~lan se~ forth in the proposal, and IPS is confident that 

both UNIDO and ·oEPSA would be satisfied with it. 

- 4 -
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A. 

II. SYNOPSIS OF THE SEVENTEEN PROJECT PROFILES 

PRECIPITATED CALcIUM CARBONATE 

The project is expected to produce precipitated calcium 

carboante which has a lot of industrial application, 

mainly as a filler mat~ ·ial. Presently, the product 

is used in the paper industry, ru~ber industry, canvas 

and heavy duty shoes industries and paint industries 
of the country. 

The future requirements of these industries are expected 

to grow from about 4900 ~ons in 1989 to about 8700 tons 

by the year 2003. The J.tinimum scale of operation is 

• 

far greater than the estimated future demand. The estimated 

demand could be met at only 55% capacity utilization 

of the MES plant. 

The major raw material of the project is limestone, con­

taining a high perc.~ntage of calcium carbonate, preferably 

95%. Substantial reserves of limestones are known to 

exist in several regions of the country. 

Precipitated c;. 1 \;ium carbonate can be produced by several 

methods but only the carbonation proc-ss using limestone 

is commercially used as it is the simplest and most direct 

route. The objective of the process is to separate out 

the impurities in the raw limrstone and form a purified 
calcium carbonate. 

The investment in machinery and equipment of an independent 

automated plant is estimated to be about Birr 14.6 million, 

while that of a semi-automated plant is estimated to 

be about Birr 13.1 million. In both cases, the foreign 

currency component will be 80t. The number of workers 

needed to run the plant would be 60 persons for the 

automated plant and'l09 persons for t~e semi-automated 

one. 
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B. 

The project is viable both financially and economically. 

The internal rate of return of the independent automated 

plant is estimated to be 15.61\ with a net present v~lue 

of Birr 6.25 million discounted at 10\ p.a. When the 

project is integrated with the envisaged lime plant the 

IRR would turnout to be 29.53\ with a net present value 

of Birr 12.4 million discounted at 10% p.a. 

The economic rate of return turned-out to be 24.48% ~ith 

a net present value of Birr 17.72 million discounted 

at 10\ p.a. This rate will turn-out to be 45.94\ with 

a net pres~nt value of Birr 25.47 million discounted 

at 10% p.a. if it is inteqrated with the lime plant. 

MARBLE CUT'l'IRG ARD POLISBDIG 

The market for marbl& is hi9hly competitive. The world 

m~rket for marble not further worked other than roughly 

split or squared.does not seem to show a tendency to 

expand. On the other hand, the market for worked marble 

seems to have a bri9ht prospect of expansion except that 

the lions share of it is dominated by suppliers who have 

already established world reputation in marble technolo9y. 

The Italians are by far the largest supplier of worked 

marble to the world market. Their equipme~t is ~orld 

renown as well. In view of this. the establishment of 

a marble masonry operation with the assisatance of tt.e 

Italian expertise could be of an advanta9e. 

The proposed plant is capable cf handlin9 at least two 

blocks per day measurin9 2.S x 1.4 x 1 metre and weighin9 

about 9.S tons each. It can produce 1120 tiles per block 

6 
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c. 

~er day or 373 stones per block ~er day assuming a 20% 

loss factor. This is equivalent to a capacity of 336,000 

tiles and 111,900 stones a year on the basis of a 300 

effective working days. 

The process is relatively simple and involves basically 

~hree operations, namely, block cutting, title/stone 

cutting and polishing and bevelling, if required. It 

requires 35 employees to run it at full capacity. 

The initial investment cost of the_plant is estimated 

to be Birr 1.875 million, of which Birr 0.83 million is 

the cost of machinery and equipment. The foreign currency 

component of the total initial investment cost will be 

about 50\. 

The project is highly viable both financially and eco­

nomically. The internal rate of return and the net present 

vlaue discounted at 10\ per annum amounted to 63.54\ 

and Birr 12.34 million, respectivley. The economic rate 

of return turned out to be 63.56%, with a net present 

value of 10.12 million. 

RBGBllBRATI09 OP llO'IOR OIL 

The project envisages the establishment of a plant to 

regenerate used motor oil from passenger cars, heavy 

duty vehicles and industry. 

The future demand for motor oil in general is estimated 

to range from about 19 million litres in 1989 to about 

30 million litres by the year 2003. In this connection 

it is worth noting th~t a blending plant, with a capacity 

7 
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tc meet the projected demand, is going to be established 

on a jcint-ver.ture basis :n 198~. That means the pr.::>ducts 

of the motor oil reyenerating plant will have to cornpite 

with that of the blen~i~g plant. However, it is more 

likely ~ha~ =ons'l11Tlers p~efer the products of the latter. 

Nevertheless, a plant ~ith an input capacity of 1250 

litres per hour in ~wo shift operation has been proposed 

based on a collection rate of 20\ of the estimated annual 

motor oil consumption of the country. The output is 

estimated to be 73.3% of the input. This is equivalent 

to holding only a market share of nbout 15\. 

The total initial investment cost of tae plant is 

estimated to be about Birr 5.98 million, about 50% of 

which is in foreign currency. About 69\ of the total 

initial inve~tment cost is required for the purchase 

of plant machinery and equipment. The project will create 

employment for 65 people. 

The plant is not financially viable. The internal rate 

of return is estimated to be 8.11\, with a net present 

value of Birr -0.75 million discounted at 10' p.a. Rowever, 

it is economically viable with an economic rate of return 

of 33.40\ and a net present value of Birr 11.39 ~illion 

discounted at 10\ p.a. 
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D. AEROSOL IMSBCTICIDE 

The project is envisa9ed to produce self-dispersin9, pre­

ssurised and self-propellin9 product with the sole o~jective 

_: killing mosqt1itos, flies, cockroaches, etc. It can 

.:.so accommodate the production of room freshaer.3. 

There is a small local plant with installed capacity of 

360,000 cans per year, thou9h its level of current production 

is alarmin9ly low. The market for aerosol insecticide, 

on the other hand, is forecast to absorb a supply about 

six times as many. Therefore, one additional plant with 

a capacity of ~~o.ooo can~ per year, which is the ~inimum 

economic size, "-:·;'"!rating in two shifts, has been proposed. 

The project totally depends on forei9n source for raw material 

and other inputs. 

Aerosol insecticide manufacturin9 is basically a packaqin9 

process involving the preparation of the insecticide spray 

and the can filling line. 

The initial investment cost of the plant is esti~ated to 

be about Birr 1.11 million, of which only about 22t is 

allocated for the cost of machinery and equipment. The 

f oreiqn currency component of th~ total investJr,ent cost 

will be about 42t. 

The project is financially viable with an internal rate 

of return of 13.7t and a net present value of Birr 0.49 

million discounted at lOt per annum. It is not ~conomi­

cally viable, but creates employment foI 43 people. 
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E. 

P. 

INDUSTRIAL GASES 

The project prof il~ has identified oxygen, acetylene 

and carbon dioxide ~3 inc:.lstri:..l gases that are presently 

beinq used in large quantit.ies in Ethiopia. 

The capacity of the existing plants for the production ~f 

carbon dioxide a:id oxyqen g~eatly exceed the proje _-ted 

demand. There will ouly be a sreall shortfall in the 

supply of acetylene starting from tt.e year 1995. :1owever, 

the acetylene plant in Asmard has an adequae prod1..:.ction 

capacity to meet the demand expected in and around Asmara 

upto the year 2GOO and beyond. Thus to meet the shortfall 

created in Addis Ababa, the nddiitonal capacity to be 

establsihed by the y~ar 2000 will be only 15,000 kgs 

of acet·rlene. This quantity is so small that it is not 

justifiable to establish a ne~ acetylene plant. 

The study, however, without disputing the findinqs of 

the market study, prcvided technical information on plants 

which are designed to produce upto 145N m,/hr of liquid 

oxygen and SON ~,/hr of acetyler.e. 

Liquified Petroleum Gas (LPG) has lonq been in use in 

Ethiopia, particularly in majcr urban centres, as a 

domestic fuel. It is produced by the Petrolewn Refinery 

at ~ssab, transported in bulk in special tanker• to major 

distribution centre9 f~cm where it is further distri­

buted to individual consumers after beinq filled in steel 

cylinders with a standar~ do~estic weight of between 

10 and 15 kiloqrams. 

J. 0 
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Therefore, the demand for LPG cylir.ders largely depends 

on the availabilit1 0f LPG, stoves that oeprate with 

LPG and disposable inccme of households. Currently Lhe 

cylinders are imported and distributed to individual 

customers·upon a dcposite of a fixed amount of mone} for 

temporary ownership. 

The estimated future demand in Ethiopia ranges from 12,600 

units in 1989 to 15,300 units bv the year 2003. It is 

now considered oy LPG cylinder manufacturers that an anaual 

production level of less than 500,000 cylinders is not 

economic. The estimated demand is obviously well below 

the expected level of production. In view of this, the 

~roject considers the assembly of the cylinders from bought 

in components. 

The proposed technology involves the production of only 

two pieces of identical shape and dimension that for~ the 

cylinder head and bottom. The two pieces are first deep 

drawn from circular sheet metal blanks and then 

joined together at their open ends by an automatic sub·· 

merged arc welding process. The plant will generate 

employment opportunity for 52 people. 

The plant requires an initial investment cost of Birr 3.34 

million. out of which Birr 2.34 million is in foreign currency. 

It is r.either financially viable nor economically. 

The corresponding rates of returns are estimated to be 

-42.26t and 2t, respectively. The possibility of integrat­

ing it with a multipurpose workshop to be established hy 

National Metal Works Corporation at Kaliti waP also in­

vestigate·d and was still found not viable. 

11 
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G. 

B. 

STRAWBOARD 

This projtct investigates the t~chnc-eLonamic viability 

of producing strawboard, which has a range of uses, 

particalarly as pack~ng material of tha corru~ated paper­

board type, folders and files ccvers and writing pad backing. 

It is thus believed to substitute leather and dupl~x board. 

The size of the market is exrected to grew from 7SO tons 

in 1987 to about 2600 tons by the year 2003. A plant with 

a capacit~· of 10 tons per 24 hours has been proposed. 

The total initial investment cost Las been estimated to 

be about Birr 7.8 million, out of which the foreign currency 

component is Birr 5.96 millio~. 

The plant, although it is capable of creating employment 

for 45 people, is not financially and economically viable. 

STRAW TRBATllBllT ARD PELLETISIRG 

Ethiopia has one of the highest livestock population in 

the world. However, the animal feed supply in the country 

is characterized by scarcity and lack of nutritive value. 

In thi~ regard, processed ani~al feed, including treated 

and pelleted straw, could pl.iy a major role in the development 

of animal husbandery and exp1.oit3tion of the livestock 

sector. 
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Treated and pelleted straw is more palatable and nutr~-

tive than in its natural condition. The demand is con­

servatively estimated to be in the range of 80, 000 and 

2000,000 tons over the coming 15 years. In view of the 

problems associated with straw collection and transportation 

and marketing of the finished products, it is suggested 

that three plants of size 30,000 tons per annum are to 

be built in different locations rather than one vast 
plant. 

The straw, mainly that of wheat and barley, is expected 

to be obtained from state farms and co-operative farms 

in Arsi and Bale Administrative Regions. 

The manufacturing process of nutritionally improved straw 

consists of straw intaking, grinding, mixing, extruding 

and fi11ishing. 

The initial investment cost of the recommended plar.t 

(30,000 tpa) is estimated to be about Birr 6.3 million. 

The share of the foreign currency component is about 
71\. 

The project is financially and economically viable. 

The internal rate of return (IRR) is ~=timated to be 

30.lOt with a net present value of Birr 11.25 million 

discounted at lOt p.a. Similarly the economic rate of 

return turned-out to be 42.48t with a net present value 

of Birr 18.65 million. 

• 
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I. GELATIN 

This project profile considers the production of edible, 

pharmaceutical and technical gelatin for the export market 

as well as for the domestic ~arket, with more emphasis 

given to edible gelatin. The present domestic demand for 

edible gelatin is practically ~il. However, there exi3ts 

a small market for gelatin used in ~he manufacture of 

0harmaceutical products. 

The future world demand for edible gelatin, on the other 

hand, is expected to grow from about 46,500 tons in 1989 

to 101,500 tons by the year 2003. The markets are mostly 

concentrated in the developed marke~ economy countries •. 

The very tight health regulations that these countries 

adopt in importing food items from developing countries 

like Ethiopia would perhaps make it difficult to easily 

penetrate the world market. Thus the technical capability 

of producing high quality edible gelatin at a sufficiently 

attractive price should be acquired to entere the export 

ma~ket. A rainimum economic scale of a gelatin producing 

plant, which is 1000 tons a year, has been proposed. 

The project is a capital intensive one, with an estimated 

initial investment cost of about Birr 16.8 million, 69t 

of which is in foreiqn currency. 

The plant is not financially viable. The internal rate 

of return and the net present valu~ discounted at iOt p.a. 

amounted to 6.23• and Birr -3.51 mijlion, respectivley. 

The economic rate o~ return, how~ver, turned out to be 

12.59t with a net pr~sent value of Birr 3.12 million discounted 

at lOt p.a. 

14 
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J. LEATHER GARMENTS 

Leather garments dre sophisticated products of finished 

leather, and generally appeal for consumers in the 

upper income brackets. The domestic demand for leather 

garment is rather limited, since the size of the popula­

tion belonging to the upper income brackets is relatively 

small. 

The future domestic demand is estimated to range from 

18,000 pieces of jacket equivalent to 37,400 pieces in 

1988 and 2003, respectively. The capacity of the existing 

private garment cottage factories, with minor expansion 

or extending the daily working hours, can easily meet 

the projected demand. That means the establishment of 

a new garment factory, -.1hich caters for the domestic 

market is not a~visable. Instead, a leather garment 

plant, with an initial capacity eq~ivalent to the demand 

level generated by the domestic market, has been proposed 

to cater for the export market. 

The plant is to be integrated with the Universal Leather 

Goods Factory of the N~tional _Leather and Shoe Corporation 

as a production unit, so that it can benefit fro~ both 

reduced overhead costs and acquired experiences in 

manufacturing and marketing of leather articles. 

The initial investment cost of the plant is esti~.ated 

to be Birr 0.44 million, of which about 39' represents 

the foreign currency component. 

The project is financially and economically viable. 

The internal rate of return and the economic rate of 

return turned out to be 17.54' and 34.45•, with net 

present values of Birr 0.44 million and Birr 1.53 

million discounted at 10' p.a., res?ectively. 

15 
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It. VEGETABLE TANNI:I 

Tannins are a group of pale yellcw to light-brm•n sub­

stance~, which are produced ir. the form of ~owde!:, flakes 

or a spongy mass. The.· can be cf vegetable, mineral 

o~ syn~hetic origin and are chiefly used in leather 

tanning. This project envisages the establishment of 

a plant which extracts tannins from mimosa bark. 

The domestic demand for vegetable tannins is estimated 

to grow from 245 tons in 1987 to 57C tons by the year 

2003. In view of this, a plant with a capacity of 450 

tons per year has been proposed. The project, however, 

is a fairly long-term project for the plantation of ~imosa 

tree requires about 15 years lead time. 

The total initial investment cost is estimated to be 

Birr 3.5 million, of which about Birr 2.66 million is 

in foreign currency. About 86% of the total foreign 

currency requirement will be for machinery and equipment. 

The plant will not be financially and economically viable. 

Its internal rate of return turned out to be -0.07% with 

a net present value of Birr -1.81 million discounted 

at lOt p.a. The economic rate of return is estimated 

to be 6.28t with a net present value of Birr -0.97 million 

discounted at lOt p.a. 

16 
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L. VEGETABLE DEBTa>RATION 

This project envisages the prod~ction of dehydrated 

vegetables of various types for the export market. 

The domestic market for vegetable dehydration is not 

significantly attractive. The export market, on the 

other hand, seems to have good prospects. It is expected 

to grow from about 102,700 tons in 1988 to about 137,300 

tons by the year 2003, of which Ethiopia might be able 

to capture a size ranging from 1100 tons to 1500 tons 

during the same period. The project initially considers 

the dehydration of carrots and onions. The annual capacity 

of the plant proposed for this project profile is 1000 

tons in the aggregate. 

The total initial investment cost of the plant is 

estimated to be about Birr 2.4 million, out of which Birr 

1.03 million will be in foreign currency. About 63\ of 

the total foreign currency requirement will be for machinery 

and equipment. 

The plant is not viable both financially a~d economically. 

The internal rate of return is well below zero with a net 

present value of Birr -9.82 million discounted at lOt p.a. 

Similarly the econ~mic rate of return is -3.0St with a 
net present value of Birr -2.47 million discounted at lOt 

p.a. 

17 
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M. CASTOR OIL 

Castor oil, processed from castor beans, is used in various 

industries such as pharmaceutical, cosmetics, paints and 

paper industries. In the case of Ethiopia, though castor 

oil can find domestic application in tr.e production of 

laundary soap, it seems more economical to process the 

product for the export market. 

The demand for castor oil in the international market is 

generally stable. In view of the likely constrair.ts in 

the supply of the castor beans a minimum economic size 

plant of 2350 tons per year has been proposed. 

The envisaged volume of production is estimated to require 

5,000 to 6,000 tons of castor beans per year. This quantity 

is anticipated to be met from collection of castor seeds 

from wild growing plants as well as through systematic 

cultivation. 

The manufacturing process of the castor oil involves cleaning 

and preparation, pressing and filtering. 

The plant is estimated to cost about Birr 2.3 million, 

out of which about Birr 1.44 million is in foreign currency. 

About 87• of the total foreign currency requirement will 

be for machinery and equipment. 

The plant will not be financially viable. The internal 

rate of return was calculated to be -36.09% with a net 

present value of Birr -4.59 million discounted at 10• p.a. 

It is, however, economically viable with ~~ economic rate .. 
of return of 23.04t and a net present Vdlue of Birr 2.117 

million discounted at lOt p.a. 
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N. COLD STORAGE 

In many developing countries including Ethiopia, numerous 

studies indicate that quite a considerable amount of 

perishable food items like meat, fish, vegetables and 

fruits are wasted annually due to lack of modern preserva­
tion techniques and facilties. 

Presently, there are tnree public firms, namely, the 

Ethiopian Livestock Development and Meat Corp~ration, 

the Fish Production and Marketing Corporation and the 

Horticulture Development Corporation, which handles in 

bulk pe=ishable food products. These firms already have 

cold storage u~its of their own at various production 

and distribution centres. Hence, the demand for commer­

cially operated cold storage plants capable of providing 

storage services on hire is practically non-existent. 

However, without disputing the findings of the market 

study, this profile provides technical and financial 

information on three cold store plants with a capacity 

of 11,000 tons, 1920 tons and 720 tQns for a possible 

installation at Assab, Massawa and Bahr Dar, respectivley. 

The total initial investment cost of the cold store 

proposed for Assab is estimated to be Birr 7.82 llillion, 

out of which Birr 3.8 million is in foreign currency. 

The plant 1s not viable both financially ar.d economically. 

The internal rate and the economic ··ate of returns turned 

out to be 6.78t and 7.86t, with a net present values 

of Birr -1.46 million and Birr -0.89 million, respectivley. 

The other 9old stores proposed for Massawa and Bahr Dar 

are more likely to result in much lower rates of returns 

because of their high operating costs and relatively 

lower storage capaciies. 
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o. DETERGENTS 

A detergent is a combination of surfactan~s with vther 

substances formulated to meet the requirements cf the 

soiled substrate to be cleaned and the expected range 

of washing conditions. The current decand for soap and 

detergents is estimated to be 43,000 tons, reaching to 

about 115,000 tons by the year 2003. The existing plants 

will cover about 22-58% of the market if they opPrate 

at full capacity. The estimated unsatisfied demand thus 

ranges from about 23,200 tons in 1989 to about 90,000 

tons in 2003. 

Since consumer acceptability of detergent bars in the 

Ethiopian market has not yet been adequateiy tested, 

it has been recommended to start with a minimum economic 

plant of size 2400 tons per annum. 

The main raw material, linear alkyd sulfonate, needs 

to be imported. The other raw materials like soda ash, 

sodium silicate, sodium chloride and sodi.un1 hydroxi~e 

are expected ~o be available locally. 

The initial investment cost of the proposed plant is 

estimaed to be about Birr 1.5 million, of which about 

63' is the cost of machinery and equipment. The foeiqn 

currency component of the total initial investment cost 

will be about 62•. 

The project is hiqhly viable both financially ~nd econo­

mically. The internal rate of return and t!1e economic 

rate of return turned out to be 55.44' and 180.7•, re­

spectively, with a correspondinq net present value of 

Birr 9.79 million and Birr 45.1 million discounted at 
lOt p.a. 
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P. 

Q. 

AMMONIUM CHLORIDE 

Ammonium chloride is an important chemical, particularly 

in the manufacture of dry-cell batteries. It is also used 

as a metal cleaner in soldering and as a flux in tinning 

and galvanising. Its present use in the country is in 

the manufacture of dry-cell batteries. The estimated future 

demand for ammoniuim chloride for the manufact~re of dry­

cell batteries ranges from 113 tons in 1989 to 228 tons 

by the year 2003. 

It is possible to scale a plant at one ton per day of 

ammonium chloride using the ammonium sulphate/sodium 

chloride process route. This is equal to 300 tons per 

year on the basis of a 300 effective working days. 

The initial investment cost of the plant is estimated to 

be about Birr 1.15 million, of which 46\ is in foreign 

currency. 

The project is not financially and economically viable. 

The internal rate of return is much below zero, while the 

economic rate of return turned out to be -10.55\ with a 

net present value of Birr -1.74 million discounted 

at lOt p.a •• 

STRAllBOARD POR BOILDillG CORSTRUC'l'IOR 

The biqqest potential use of straw is f~r makinq straw­

board as a chipboard type of construction product. Because 
' of its tiqhtly compressed characteristic,, it offers con-

siderable resistance to fire. Moreover,' it has a sound 
' insulatinq property and can be used in ~aryinq climates. 
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The total future demand for strawboard,'chipboanl is 

estimated to grow from 7200 m> in 1988 to 19700 m> by the 

year 2002. The existing chipboard plant will on!y cover 

about 22-60% of the 1narket demand during 198a-2002. 

Strawboard is a new product to the Ethiopian market. In 

view of this it is suggested that the project should :irst 

consider the establishment of a plant with a capacity 

equivalent to the available minimum scale of operation 

(150,000 m2 p.a.). The plant will operate in three shifts 

covering only 47% of the unsatisfied demand by the year 

2002. 

The product is produced on a semi-automatic machine ir. 

a continuous board. The basic raw material is subjected 

to heat and pressure during its progression through the 

machine and the resultant slab shape is covered with a 

smooth liner, such as stiff paper, which is automatically 

glued to all surfaces. 

The initial investment cost of the plant is estimated to 

be Birr 9.47 million. The foreign currency component amcunted 

to Birr 5.35 million, of which about 68\ will be for the 

purchase of machinery and equipment. 

The project is financially and economically via~le. The 

correspondinq rate of returns turned out to be 16.54\ and 

19.79,, respectively, with net present values of Birr 

4.36 million and Birr 7.06 million disccunted at 10% p.a. 
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III. ANALYSIS OF ECONOMIC BENEFITS o~ THE SE\"ENTEEN PROJECTS 

A. THE ROLE OF INDUSTRY IN TnE NATIONAL ECONOMY 

Ethiopia being a predominantly agricultural country, the 

contribution of the industrial sector to national income, employ­

ment and exports is quite modest. In the first half of the 

1980's, for example, aiiiufacturinqindustry accounted for an 

average of less than 8% of GDP at constant (1980/81) factor 

cost, the share of handicrafts and small-scale industries being 

less than 4\. Current employment in the manufacturing sector 

is less than90,000 out of a population of more than 46 million 

people. An industrial exports contribute less th~n 10% of the 

country's export earnings. On all counts, therefore, industry's 

role in the national economy is negligible. Moreover, no signi­

ficant transformation having taken place in the structure of 

the economy, agriculture still looms large, a fact of enormous 

significance because of the poor showing of this sector in recent 

years, which has in turn imposed serious constraints on the 

development of the other sectors, including industry. 

B. INDUSTRY IN THE TEN-YEAR PERSPECTIVE PLAN 

It is widely recognized that a viable industrial sector 

can infuse dynamism into the economy through its application 

of mod~rn technology and its linkages with other sectors. It 

is for this reason that the Ten Year Perspective Plan (TYPP) 

has set a fairly high target growth rate of 10.8\ for industry 

as a whole, i.e. manufacturing, small-scale industries, handi­

crafts, mining and quarrying, construction, electricity and 

water (the rates for agriculture and services being 4.3\ and 

6.9\, respectively). The TYPP also anticipates that by the 

end of the plan period'the share of industry in GDP will rise 

to 23.9\. 
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Of the total planned investment, industrial investment 

(Industry defined narrow:y in this case) represents 13.8%, of 

Birr 4.4 billion. Of this sum, Birr 4.3 billion is allocated 

for establishing new state enterprises and for expanding and 

strengthening existing ones, while the remaining 0.1 billion 

is devoted to handicrafts and small-scale enterprises (their 

respective shares being Birr 84.7 million and Birr 15.6 million). 

Of the total investment planned for the manufacturing sector. 

the shares of the most important sub-sectors are: food (24.9%), 

chemicals (21.9%), textiles (17.5%) and metals (14.5%). This 

involves 216 projects, most of which are in chemicals (52), 

food (38), non-metallic minerals (33) and metals (32). Of the 

216 projects, 164 are new while the remaining 52 involve expan­

sion of existing plants. The fact that 71.9\ of investment 

is allocated to new projects is an indication of the attention 

they have received in the plan. 

The objectives of the industrial sector as articulated 

in the TYPP are satisfying domestic demand for basic commodi­

ties, strengthening handicrafts and small-scale industries, 

strengthening linkages with the agricultural and construction 

sectors, making available adequate quantities of materials for 

construction, laying the basis for heavy industry~ saving and 

earning foreign exchange, generating employment and contributing 

to balanced regional development. It is against this background 

that the 17 projects included in these opportunity studies should 

be considered. 

C. ANALYSIS OP ECONOMIC BENEFITS 

More specifically, the following questions will be asked 

with respect to the projects in order to determine their aggregate 

effect on the national economy: 

24 
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- what is the Profitability of These Projects 

Thi~ involves looking at both their financial and 

econcrn~c rates of ret~rn-i.e., the internal rate of return and 

the econo~ic rate o~ return. But since there is more to a project 

than profitability, o~her criteria should also be taken into 

con31~eration,_ the major ones being the following. 

- What is the Size of Employment and the Magnitude of 

!ncomes Ge~erated by These Projects? 

Ideally, the major criterion of national profitabi­

lity is the contribution of a project to value added, a notable 

element in this regard being the size of the wage bill. At 

the level of opportunity studies, however, an examiLation of 

the number of jobs created (both diro.ct and indirect, if possible) 

and the consequent increase in incomes would be adequate. In 

consid~ring the number of jobs created, one should also look 

at the investment cost of providing each job. 

- What is the Contribution of These Projects to Foreign 

Exchange Earning and/or Saving? 

This involves looking at the foreiqn exchange component 

of both the initial investment cost as well as operating costs 

once the project is fully underway. 

- Ho~ Strong Are the Linkages of the Projects ? 

This requires looking at both backward and forward 

linkages, and for each project this n.eans examining its links 

within the ind~strial sector as well as with the non-industrial 

sectors. 
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What Other Contributions do the Projects Make to the 

~ational Economv? 

To the extent possible this means taking into account 

the contribution of the projects to such objectives as balanced 

regional development, satisfying the demand for basic commodities, 

and the othe~ objectives stated in the Ten Year Perspective 

Plan. 

In what follows, an attempt will be made to answer 

these questions to the extent that the available information 

permits. A table summarizing the major economic characteristics 

of the projects appears at the end of this section. 

1. Profitability 

Judged by their profitability, the prospects 

of these projects leave much to be desired. Only six are both 

financially and economically viable (precipitated calcium 

carbonate, marble cutting & polishing, straw treatment and 

pelle~izing, leather garments, strawboard for building con­

struction, and soaps and detergents). One (aerosol insecticide) 

is financially, but not economically viable. This-means that 

seven projects are neither financially nor economically viable. 

In most cases this is large~y because ~here is no apparent demand 

for their products or because existing demand exceeds projected 

demand. 

2. Employment and Income Generation 

The projects included in this portfolio are 

essentially small-scale enterprises, their average employment 

not exceeding 60. Their contribution to employment generation 
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)s ther~fore modest, amounting to slightly less than 1,000 in 

the aggregatt. Given a total investment cost of about Birr 

116 rnillicn and employment of 996, investment cost per worker 

would amount to over Birr 100,000 per worker, a figure certainly 

on the high side given Ethiopia's factor endowments. There 

are, however, exceptions to the general picture. Noteworthy 

in this regard are the vegetable tannins project which provides 

the highest numbP.r of jobs (~l) at a relatively low investment 

cost per job (about Birr 43,000) and the vegetable dehydration 

project (providing 79 jobs at an investment cost of Birr 30,000 

per job). Incidentally, these are projects that are neither 

financially nor eccncmically viable. Other projects with 

relatively low i•1vestment costs per job are leather garments, 

ammcnicm chlo~ide, aerosol insecticide, and soaps and detergents. 

Those in~olving high investment costs are industrial gases, 

precipitated calciwr. carbonate, gelatin, cold storage and 

s~rawborad. 

The aggregate annual wage bill is slightly 

upwards of Birr 4.2 million. This represents a direct addition 

to income to which must be added the indirect contributions 

through the multiplier effect, which are difficult to deter­

mine at this st3ge. Note must also be taken of the temporary 

employnient effects of these projects, notably through the 

provision of jobs for construction and related activities. 

All told, however, the impact of these projects on employment 

and incomes should not be exaggerated. 

3. Foreign Exchange Earning and /or Saving 

Initially only two of these pr~jects (vegetable 

dehydration and marble cutting and polishing) are intended ex­

clusively for the export market, but IPS later included castor 

oil and leather garment in the list, one (gelatin) is i)ltended 

for both th~ local anc export markets while the remaining twelve 

are envisaged exclusively for the domestic market. In general, 
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therefore, the foreign exchange earning impact of these projects 

is not significant. But tc the extent that they contribute 

to import substitution, they may help to save foreign exchange. 

This is clear from the fact the products of nine of these projects 

are currently imported, while the products of four of them are 

partly imported and partly locally produced. In all, fourteen 

of the projects involve import substitution, and hence a potential 

for foreign exchange saving. But one should qualify this statment 

by pointing out that most of these projects have a heavy foreign 

exchange component in their cost structure. 

As noted above, the initial investment cost of 

the projects has a sizable foreign exchange component, ranging 

from 39% to 79% and averaging 64% (see Table I). Although to 

a lesser extent, this is also true of production cost, granted 

the existence of wide variations. Thus the foreign exchange 

component of production cost ranges from as low as 3% for veget­

able dehydration to as high as 81% for soaps and detergents. 

It is worth noting that the latter item is destined entirely 

for local consumption. 

4. Linkages 

The linkages of these projects with the domestic 

economy can be described as strong on the whole, largely because 

most of them are domestic-resource-based. The only ones that 

are heavily dependent on imported inputs are aerosol insecticide 

and soaps and detergents, while cold storage, LPG cylinders 

and ammonium chloride are moderately import-based. Therefore, 

the backward linkages of this portfolio of projects are substantial. 

Of the projects intended for the domestic market 

four (LPG cylinders, aerosol, motor oil regeneration, soap and 

detergents) are addressed ~o the consumer, one (precipitated 

calcium carbonate) is intended for the consumer as well as for 
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industries, an~ the rerr.aining seven have other indusries as 

their mark~~s. This means that about half of the projects have 

forward linkages with the rest of the economy, essentially 

with other industries. 

The inter-industry relationships these projects 

involve are also quite substantial in that most of them either 

s~pply inputs to or receive them from other industries, three 

of th~m (strawboard, ammonium chloride and industrial gases) 

in fact doing both. Only soap and detergents and marble cutting 

a~d polishing have no relationship with other industries. In 

this sense, therefore, it is correct to describe these projects 

as "related to existing industries•. 

5. Other Benefits 

The other objectives of indusrial development 

stated in the Ten Yedr Perspective Plan are ccntributing to 

balanced regional development, satisfying the demand for basic 

comrnudities, strengthening handicrafts and small scale indus­

trie3, and making available adequate quantities of materials 

for construction. 

In terms of location, not much can be expected 

from these projects in redressing the existing imbalance in 

tPe regional distribution of industries. While no specific 

locations have been recommended for a number of projects, for 

those for which preferences have been expessed, Addis Ababa 

is the location most frequently mentioned. The others ar~ 

Kalliti, Asmara, Assab, Muqer,Asela and Awash. Only in the 

caae of the vegetable tannin project is the possibility of Bale 

or Illubabo= entertained. It is thus clear that this portfolio 

of projects does not involve any departure from the existing 

pat~ern of industrial location. 
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With ~espect to the objective of providing basic 

commodities, although most rrojects are of the import-substituting 

type, the only project that can be meaningfully described as 

meeting the demand for basic commodities is that of soaps and 

detergents. 

. To the extent that all projects are small-scale 

ones, it can be said that they contribute to the strengthening 

of small-scale indusries, but only one project is involved in 

making materials available for building construction. Therefore, 

the secondary benefits of the projects are not substantial. 

D. CONCLUSION AND RECOMMENDATIONS 

One must conclude that, on the whole, the economic benefits 

to be derived from this portfolio of investment projects do 

not seem to be impressive. Seven of the proje~ts are neither 

financially nor economically viable. Their employment-generat­

ing effects are generally low, and at fairly high investment 

cost per job at that. Most of them involve a high foreign exchange 

component, a fact which sets a limit to their capacity for earning 

and/or saving foreign exchange. But because most of them are 

domestic-re~ource-based, their linkages with the domestic economy 

should not be under-estimated. On balance, however, it seems 

safe to conclude that the aggregate economi~ benefits of these 

seventeen projects are likely to be negligible. 

While this is the general picture, a closer 

examination of the projects shows that some deserve more attention 

than others. One category that deserves closer consideration 

is made up of projects that are both financially and economically 

viable, and involves other benefits as well. These are: 
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Pr~cipitated calcium cartonate 

Marble cutting and polishing 

Straw treatment and pelletizing 

Leather garments, 

Soaps and detergents 

Strawboard for building construction 

The precipitated calcium carbonate deserves further 

consideration, because it is highly domestic resource based, 

involves a relatively low foreign exchange component in working 

capital and production cost and has the potential for substitut­

ing import, thereby having a positive impact on foreign exchange 

saving. The marble cutting and polishing is also based on doems­

tic resc~rces and involves a low foreign exchange component, 

holding the potential for export market. The straw treatment 

and pelletising project deserves closer consideration in view 

of its potential contribution to the development of Ethiopia's 

livestock subsector, an area of enormous significance to the 

economy. The leather garments project, while weak on employ­

ment generation, is based on domestic resources and has a low 

foreign exchange component, even in terms of initial investment 

cost. It has, however, to face limited domestic demand and 

an export market that is highly competitive. Still, it is a 

project ~orthy of a second look. The major attraction of the 

soaps and detergenets project, despite its high foreign exchange 

component and poor linkages, is that it involves the produciton 

of commodities which are mass consumption goods. The strawboard 

for building construction, being the only project for use in 

the construction sector, is also based on domestic resources 

and deserves serious consideration. 
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In the second category are the four projects 

which are either financially or economically viable, namely: 

Regeneration of motor oil 

Aerosol insecticide 

Gelatin 

Castor oil 

Since none of these seems to have other, strongly 

redeeming characteristics, there is no ground to place them 

high on the priority list. 

The third category includes projects that are 

neither financially nor economically viable. While they all 

fail the test of viability, some deserve a closer look because 

of other potential contributions. These include: 

Straw board 

Vegetable tannins 

Vegetable dehydration 

Cold storage 

Ammonium chloride 

The first is less attractive but, over the long 

haul, it may make an important contribution to import substitu­

tion. The second is domestic-resource-based, has relatively 

high employment-generating effects at low investment cost per 

job, and contributes - however marginally-to regional diversi­

fication. The third, als~:domestic-resource-based, may contribute 

to foreign exchange earining. The cold storage project may 
be indispensable in the lo~g-run. The last project has low 

initial investment cost and may contribute to foreign exchange 

saving in the long run. 
I , 
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rhe projects whose prospects seem rather bleak 

at the rncoce~t d~e ~PG cylinders and industrial gases. The 

cylinders project faces a severely cor.strained market, its minimum 

scale of OFerations bei~g far in excess of current or projected 

demand. The industrial gases project, in addition to the market 

problem, involves a high initial investment cost of nearly Birr 

26 million, ~r.ich also means high investment cost per job. 

Accordingly, the following order of priorities 

is recornmendec for project categories: 

Cateqory 1: High Priority 

- Precipitated calcium carbonate 

- Marble cutting and polishing 

- Straw treatment and pelletising 

- Le~ther garments 

- Soaps and detergents 

- Strawboard for building construction 

Category 2: Second Order Priority 

- Regeneration of motor oil 

- Aerosol insecticide 

- Gelatin 

- Castor oil 

Category 3: Low Priority 

- Strawboard 

- Vegetable tannin 

- Vegetable dehydration 

- Cold storage 

- Ammonium chloride 

Category 4: Lowest Priority 

- LPG cylinders 

- Industrial gases 
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IV. INVESTMENT PROMOTION STRATEGY 

A. I~TR2DGCTION 

r~ sho~ld be noted from the outset that today the number 

cf ccuntri~s wishing to promo~e investments in their countries 

is ma~y times more than thenumberof countries with the potertial 

and/or ir.terest to 90 into ;oint ventures. Consequently, this 

has made investment promotion not an easy exercise with one 

cou~try aft:r another coming out with more attractive incentive 

packages. Unde~ such circumstances the potential foreign joint 

venture partner has more opportunities to choose from which 

~ake his t~rms and condition of becoming a partner more onerous. 

The strategy that has so far been widely employed by many 

gcverrurent for investment promotion purposes covers the provision 

of basic country data, government policy and legislation regarding 

incentives, names and addresses of responsible government agencies 

for invesment promotion and publicizing such information through 

appropriate chanr.els and inviting potential investors to come 

forward. An integral part of the strategy is, of cource, the 

prepardtion of a well - documented profile of the particular 

project that is to be promoted and the submission of same to 

the identified potential collaborators. 

In connection to these more often general strategy, the 

following specific features reqardinq investment promotion are 

provided in this chapter: 

Description of some approache3 to investment promotion 
adopted by other countries with comments on their re­
levance to Ethiopia, 

Discussion on the issues likely to affect the formula­
tion of liqht industrial investment promotion strategy 
in Ethiopia, 

Comments on steps to be taken in pi:omoting the sixteen 
projects, 

Name~ and addresses of three possible commercial con­
tacts for each project. 
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B. APPROACH TO INVESTMENT ~ROMCTION 

l. Why Promote Investment? 

If markets in the •orld o~erated ~erfectly, there 

never would be the need to ~romote, as knowledge would be easily 

available to everybody. Markets, ~owever, are im~erfect and 

this a~~lies to investment as well as a~y ether. 

The princi~al reasons for ~romoting ~rojects to the 

investment community are: 

to iln~art some inf ormdtion about a ~roject which 

a~pears to have favourable characteristics for 

investors; 

to reduce risk and uncertainty factors; 

to address monetary and social distortions in the 

economy such as: 

the balance of ~ayments 

excessively high real rates of interest 

unemployment 

regional inequalities in income and wealth 

distribution 

to encouraqe the develo~ments and/or utilisation 

of infrast~ucture reso~rces; 

to aeet poU.tical requirements such as: 

pr~atiqe/national pride 

atrateqic im~ortance 

military importance. 
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This section discusses some ~rocedures in relation 

to ~=!e fi2sel'linatic!l of information. The major t=art, however, 

is devcted to E=romotion through the i.rovision of investment 

incentives. 

2. Disseraination of Information 

In SE=reading knowledge about a ~roject, it is 

imE=ortdnt to identify the E=Otential investm~nt sources. 

For instance, if foreign caE=ital and SUE=E=Ort is required then 

the methodology is usually SUE=~lemented by a broader E=Ublicity 

camE=aign abcut the country itself, so 3S to familiarise the 

interested ~arties about the customs and culture as well as 

the econ0mic conditions of the country. 

Many of the ~rojects considered in this assignment 

need foreign in~uts in terms of technology transfer as well 

as ~ossible funding. Such projects can be thrust into the inter­

national arena by using the services of multi-national aid 

organisations. For exam~le, UNIDO has an Industrial Investment 

Division whose aims are to E=romote the flow ~f resources to 

industry in develoE=ing countries. In its roles as an 'honest 

broker' it has in E=lace four outlets for promoting projects, 

namely: 

investment promotion meetinqs held in the develop­

ing country: 

c~untry ~resentations held in industrialised 

countries: 

INPRIS, a global database system that attemi;ts 

to bring toqehter proejcts with potential investors 

an~ develo~ment agencies: 

investm?nt E=romotion services which have been so 

f~r set u~ in the Federal Republic of Germany, 

Francd, Ja~an, Austria, Poland, Switzerland and 
the USA. 
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Another or·1anisation is the Centre for the DeveloE=ment 

of Industrv (~~!~ which is the aid agency of the Commission 

of Euro~ean Commur.ities. 

CDI ~nc~~rages investment and transfer of technology 

by firms in ~he EE~ in any of the 66 African, Caribbean and 

Pacific (ACP)_ccuntries that fall under the ACP-EEC Lome 

Convention. Ethio~ia is included. 

More details on the UNIDO's Industrial Investment 

Division and on CDI are given in Appendix I. 

3. Investment Incentives 

There are two main classes of incentives that can 

be described as non-tax and tax. T~ical non-tax concessions 

would include: 

low interest loans 

training schemes 

infrastructure provision 

relaxation of foreign exchange controls. 

The bulk of government incentives, however, relate 

to tax. These would be, for example: 

tariffs on imported competing products/services 

to protect the new industry (infant industry argument) 

exemptions or tax reductions on: 

iir.i;:.orted materials inputs and capital equipment 

items fer the project 

profits 

sales 

labour 

liberal depr~ciation allowances or investment grants. 
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Below is disc~ssec ~l.e ir.vest11ent {.romotion a{.{.roaches 

ado{.ted by five develo~~~g countries (see details in A{.{.endix 
II), namely: 

Brazil, Keny;i, ~ligeria, Tanzania and Yemen Arab Re{.ublic 

Their a{.~roaches vary de{.ending on the s~ecif ic 

economic and tinancia1 conditions, and the ~revailing govern­

ment ~hiloso~hy. Tanzania and Nigeria, for exam{.le, currently 

have ~olicies which give the im~ression that they do not feel 

the need to s~ecifically {.romote investment. Brazil, Kenya 

and the Yemen Arab Re{.ublic, in contrast, offer considerable 

incentives to certair. tY{.es of investment. 

Investment {.remotion is often seen as necessary in 

order to offset other shortcomings of the economy, which are 

keeping investment levels below what they 'should' be. Con­

versely, stimulating investment is also seen as means of over­

coming other deficiencies, ~articularly ex~orts, import 

substitution and regional develo~ment. Kenya and Tanzania 

em~hasise exports, while the Ye~en Arab Re~ublic and Brazil 

emphasise both exports and im~ort substitution. Brazil also 

emphasises regional development, as does Nigeria to a lesser 

extent. 

Investment ~omotion is a 'second best' policy if 

it is established to treat the sym~toms arising froa various 

economic probl&ms. The first best ~olicy is to deal directly 

with the underlying causes of the problems. Governaenta ofen 

find the second best methods r.ecessary due to political con­

straints, lack of information, or other obstacles which prevent 

the implementation of first best policies. 
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The relevance of these a~~roaches to Ethio~ia therefore 

deI=er.d5 on the reasons for I=romoting investD'ent. The two key 

r~asc~s unde=lying the investment ~romotion activities of the 

five ·:cuntries are talance of I=ayments and regional develo~ment. 

a. Balance of Payments: ExEort Generatinq/ImEort 

Substitution 

Many countries use a variety of incentives to 

~rcmc~e investment in ex~ort industries, but each incentive 

can have side effects. Kenya and Brazil offer certain tax 

allowances and deductions on buildings, ~lant and machinery 

and ether fixed ca~ital. Similarly the Yemen Arab Re~ublic 

(YAR) ~nd Brazil exemft many ca~ital goods from duty. Although 

eficouraging ex~orts, this also has the effect of encouraging 

ca~ital intensive ~rojects and technology at the ex~ense of 

em~loyment generating labour intensive ~rojects and technc:oqy. 

Brazil, YAR, Kenya, and to a lesser extent Tanzania 

and Nigeria offer duty reductions on in~uts imported to ~roduce 

goods for ex~ort. While encouraging ex~orts this discourages 

the setting c~ or ex~ansion of import substitution industries 

(es~ecially thos using local inputs). 

Kenya and Brazil make available low interest 

loans to further encourage exports. Not only do these discourage 

less C3pital intensive forms of exports, they also discourage 

other forms of productive investment if such schemes reduce 

tl'e total su~~ly of finance available. 

An alternative way to improve the balance of 

trade is to pay a 'bounty' (subsidy) on every dollar of foreiqn 

exchange earned, in order to encourage exports from both new 

and existing ventures. 
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A foreign exchange 'bounty' has the advantaqe 

of net having adverse side effects of many investment ~romotion 

schemes. In ~articular, it does not ~enalise em~loyment generat­

ing labour intensive ~rejects, or ~rejects that save foreign 

exchange by using local in~uts. 

The major ~roblem with bounties is that it involves 

the government paying out monies which, in turn, demands higher 

taxation and ~ossibility for distortions in the economy. 

Brazil and YAR encourage import substitution 

by taxing foreign exchange (in other words placing tariffs on 

imports). Unless this form of protectionism is in support of 

infant industry develo~ment where there are E~Jnomies of scale 

and learn curve effects to be realised, tariffs can lead to 

a misallocation of country ~esources and in particular, can 

prejudice development in the ~gricultural and livestock sectors. 

b. Regional DeveloEment 

If Ethiopia were contemplating investment promotioP 

to stimulate regional development, it should first consider 

what form of 'regional development' it considers to be lacking. 

For instance: 

not enough jobs 

not engough people to exploit potential natural 

resources 

low incomes and wealth distribution. 

Brazil is particularly keen on developing the 

Amazon region in the north and north east parts of the country. 
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The most generous of the regional inv~stment ir.centiv~s in Prazil 

are found in the city and river part of Manaus which is a free 

~cr.e. This impiies that: 

imports can enter the zcne free cf d~~ies 

if intended for use in indlistrial processes 

or services (subject tc a ~uota leve:'; 

goods manufactured or asserr.i::leC: in the zone 

are exempted from value added tax when er.­

sold elsewhere in Brazil; 

reductions are giver. in gcods circ11laticn 

tax for imports into the zone and goods re­

exported; 

suspension of exchange operations tax is per­

mitted for components imported for PROEX, 

a special e~port progranune; 

provision of land and services is offered 

in industrial areas at nominal rates for 

factory and warehouse use; 

corpcration tax holidays range for periods 

of 10 to 15 years; 

complete income tax exemption is allowed fer 

enterprises whose activities use local ~aw 

materials; 

there is access to cheap finance throughout 

the Amazon Investment Fund CFIDAM). 

The idea of free zones was popularly promoted 

by the United Nations during the seventies and now they exist 

ir. both the develcping and industrialised parts of the worl~. 

Economists argue, however, that such incentives as exampled 

by Manuas, distort the economy by establishing isolated pockets 

of development in otherwise poor areas. The problems of a region 

are best solved by direct grants and capital expenditure in 

infrastr.ucture. The problem governments have with this advise 

is how to raise t-' · finance to commit to grant aid :;ind capital 

expenditure prog: ,,_ .. _:,· -. q without creating other di:;tortions in 

their economies. 
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C. ISSUES IN FORMULATION OF PR~MOTION STRATEGY 

The issues discussed relating to che formulation of 

industrial investment ~romotion strategy are grou~ed under the 

following ~rinci~al headings: 

selection of suitable ~rojects 

direct controls 

foreign ~artici~ation 

institutional su~~ort. 

1. Selection of Suitable Projects 

The first stage in the task of promoting light in­

dustrial investment is the identification of projects that reflect 

a stated strategy for industrial development. 

it is assumed that an industrial develo~ment strategy 

in Ethio~ia is already in existence and that this is in line 

with Gove ··~ment economic policy. Here though, is indicated 

the ty~es of selection criteria against which project~ ire measured. 

The criteria are chosen to reflect the objectives of the overall 

~olicy; for instance, the raising of social and economic standarda 

of living. 

Associated with this broad aim, there may be a nu~.Jer 

of sub-objectives. Por example: 

to move towards an equalisation of the distribution 

of income and wealth1 

to provide improved opportunities of employment 

in activities of higher productivity1 
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to im~rove the future ~ros~ects cf ~he r.ation's 

balance of ~ayment; 

to reduce the nation's deFendence on irn~orted goLds 

and services; 

to reduce the nation's de~endence or. ex~orts of 

commodity ~roducts in international markets subject 

to enormous ~rice fluctuations; 

to ex~loit unused natural resources. 

Objectives like these lead to industrial develoFment 

strategies that favour some ~rojects over others that have been 

identified. Priority may be given to projects which more closely 

conform to the required goals. The following provide examples 

of selection criteria directed at s~ecific pur~oses: 

em~loyment creation: 

capital intensity measured by ir.vestment per 

head 
numbers employed 

markets: 

export orientation 

import substitution 

growth potential 

degree of competition 

resource utillaation 
materials: local versus imported 

Manpower skills 

utilities 

infrastructure 
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Com~arative advantage: 

backward and forward links with existing industry 

location 

technology related to skill base 

financing: 

size of investment 

~otential foreign debt requirem~r.t 

foreign exchange ex~osure 

regional develo~ment 

location 

infrastructure 

commercial rating: 

need to be profitable versus the need to meet 

socio economic requirements. 

2. Direct Controls 

In the precess of industrialisation, Governments often 

interven-. directly to stimulate investment and to optimise 

its effect on the development of the nation's economy. Licensing 

is relied upon in many countries to encourage desirable manufacturing 

activities within the limits of a set of social and economic 

objectives. These objectives vary from country to country but 

may include one or more of the following: 
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~riurity investments - licensing authority in some 

countries a~~ly quantitative criteria in determining 

~riorities (e.g. foreign exchange costs be~efit 

ratio; fixed assets per unit of wage/salary; value 

added coefficients at domestic and world ~ri=es; 

indigenous raw material coefficient; indi~es cf 

~ackward/forward linkages). Others rely on subjective 

grounds (e.g. does it meet pressing consumer need? 

use a vital raw material? save foreign exchange?}. 

Conversely, licensing can prevent the duplication 

of existing capacities; 

economies of scale - high levels of effective ~ro­

tection of ten leads to the establishment of manu­

facturing units of sub optimal size. Lic~nsing 

authority can prevent such misallocation of resources 

so as to ens11re long run production efficiency 

by approving only projects of minimum economic 

scale; 

control of monopolies - in the process of industria­

lisation, entrepreneurial talent is often scarce 

and the capital markets are limited. As a res~lt, 

ownership o~ industrial assets tends to conc~ntrate 

in the hands of a small number of individuals and 

families. Rather than attempt to reCJUlate actual 

monopolistic behaviour, some countries have placed 

limits on the number of licences granted to any 

one group of investors; 

regional balance - industrial lic~nsing is frequently 

used to achieve a geoqraphically distribution of 

manufacturing activity. This objective is particu­

larly relevant in countries where the thought of 

better employment prospects has caused a siqnif icant 

migration of workers from rural and semi-rural 

areas to congested urban areas; 
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establishing national ~artici~ation in investment 

- foreign investment is regulated to some deqree 

in most countries for various motives. It may 

be ~art of a dee~ felt sentiment of nationalism 

or the belief that foreign business interests 

restrict the chances for domestic entre~rer-eurial 

skills to grow and flourish. A..~other aspect is 

the need to make the foreign investor aware of 

and res~onse to national ~olicies dnd objectives. 

National controls also allow a local subsidiary 

some autonomy therefore making it less vulnerable 

to the cor~orate fortunes of the foreign ~artner; 

regional integration - countries which belong to 

an economic union of some kind, may utilise licensing 

to obtain an efficient allocation of industrial 

activity throughout the union. 

Another form of direct intervention by governments 

which has a bearing on investment promotion strategy, is that 

of price controls. The pur~oses of such controls on prices 

are often quoted as being: 

to imnprove the equitable distribution of consump­

tion in society by assuring low prices for basic 

manufactured qoods: 

to assure a steady flow of matrials to qoernment 

run enterprises by giving favourable prices: 

to moderate inflationary pressures 

to counter balance a monopoly situation. 
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The ~ractice of direct controls is usually cou~led 

with a range of investment incentives such as those mentioned 

earlier. Economists have been critical! of direct control ~olicies 

suggesting that in many cases they are not the first best 

solution to socio economic adjustment. Tabl~ I summa~ises 

alternative ~olicies to direct controls which can achieve the 

same objecties at lower social costs. 

TABLE I 

POLICY ALTERNATIVES TO DIRECT CONTROLS IN THE 

INDUSTRIAL SECTOR 

Objectives 

Licensing: 

Control of monopolies 

Industrialisation qf back­
ward areas 

Develo~ment of small-scale 
industry 

Selection of priority 
industries 

Price Control: 

Equity 

Control of inflation 

Subsidies to user industries 

Policies Superior to Direct Controls 

Antitrust legislation, tariff 
policy, wealth and estate taxes 

Wage subsidies, investmen~ 
credits, provision of public 
infrastructure 

Public infrasturcture, provision 
of credit 

Coordination of tariff and domes­
tic indirect taxes, cash subsidies 

Cash subsidies, fi•cal policy 

Monetary and trade policies 

Cash subsidies 

SOURCE: Policies for Industrial Progress in Developing 
Countries, editors John Cody, Helen Hughes ' 

..oavid Wall (Oxford University Presa) 
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3. Foreign Particifation 

It is generally recognised that in industrialising, 

develo~ing countries require foreign ~articiFation in the ~ro­

vision of ca~ital and technology. Whilst inflows of ca~ital 

and technology undoubtedly boost the local economy and su~Fort 

its currency, develo~ing countries have had bad ext:eriences 

and have been ex~loited by multinational cor~orations. The 

dangers with respect to such circumstances are: 

the multinational subsidiary, with access to capital 

abroad, may ignore local financial directives and 

may escaFe national taxes by transfer pricing at 

other than com~etitive prices (e.g. buying imported 

materials from an associate company at above world 

prices or selling ext:orts to an associate company 

at below world prices): 

direct ~olitical ~ressure may be ~laced on the 

host country's government by the parent com~any's 

government: 

multi-nationals may attempt to exert local political 

pressure (by threatening to withdraw, for example) 

in order to gain econoaic advantages such as monopoly 

power and high effective rates of protection: 

in the past, some developing countries, regardless 

of the relative abundance of their capital and 

labour resources, have tended to choose highly 

complex and capital hungry technology: 

the price paid for technology may reflect the monopoly 

situation of the supplier of the technology. 
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Direct foreign ir.vestment, however, has been beneficial 

in mauy instances, es~ecially for countrie3 which have learnt 

to manage the situation (e.g. by insisting on some local equity 

~ar~ici~aticn) to ensure that the benefits outweight the costs 

and that the loss of ~olitical sovereignty is avoided. 

Generally s~~aking, the ~olitical advantage moves 

from the multi-national to the host country the mozie the multi­

national becomes committed to its investment in the host ~ountry. 

With this in mind, develo~ing countries are rece~tive to foreign 

investment. Further, they recognise that there are a number 

of risks to the foreign investor. Most develo~ing countries, 

in attracting foreign ca~ital, allow to varying degrees for 

the re~atriation of interests, ~rofits and even capital, guarantee 

com~ensation ~ayments in the case of nationalisation and sometimes, 

through tariffs or licensing, ~rovide secure domestic markets. 

4. Institutional SUEfOrt 

Any industrial investment promotion strategy has to 

be ex~ressed within the framework of ins~itutional support backing 

up the industrial development ~roqramme. This support can be 

provided in many ways, such as: 

project champion 

financial and fiscal incentives 

credit facilities 

training infrastructure 

infrastructure. 
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For ~rejects tc 'ge~ off the ground' and become 

reality requi~es a ~reject chamFion. This cham~ion may take 

many forms such as an inf lucntinl ~olitician, a commercially 

successful investor, a tenacious scientist. It may also be 

an organisation whose ~ur~ose is to ~romote and im~lement 

a~~arently viable ~rojects. 

Success of any organisation in this field is 

de~endent on a number cf factors, ~articularly: 

autonomy: the organisation must have wide 

~ewers to a~~rcve ~rojects for im~lementaiton. 

It must have a strong belief in the ~reject 

that it is to Fromote. It should be in a 

position of influence the country's leaders, 

local and foreign banks and other providers 

of finance, and other institutions controlling 

resources (e.g. labour unions) and not be 

in a ~osition to be influenced by them; 

exFertise: the organisation should have a 

substan~ial range of expertise in legal, 

technical and financial matters. This range 

could be extended to include training, sociology 

and other personnel aspects. 

The role of such an organisation may be a.scribed 
as one or more of the following activities: 

a catalyst, Fromoting projects amonq potential 

investo£s and financial institutions; 

a financier, rroviding equity and/or loan 

finance; 
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a facilitator, Eroviding su~~ort services 

to the interested ~arties, for exam~le: 

advising the local investors on the legal 

mechanisms and the financial im~licaitons 

concerning loan agreements, technology 

transfer arrangements and business contracts; 

Assisting ex~ort ~rojects through an informa­

tion and advice service to ex~orters; the 

~rovision of financial aid in subsidising 

missions; 

establishing manufacturing standards; 

hel~ing with training and management develop­

ment ~roqrammes. 

an administrator of government industrial 

development ~olicy, approving the investment 

incentives for given projects and monitoring 

their progress. 

b. Financial and Fiscal Incentives 

Where economies of scale are significant, the 

~rotection of infant industries is essential. This is usually 

achieved through a tariff. Other forms of incentives include 

offers of investment allowances and grants, tax-free periods, 

liberation from payment of import duties on capita· plant and 

equipment and en materials, liberal depreciation allowances, 

free or chea~ly ~riced land sometimes with services (for example, 

electricity, gas, water and administration). 
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c. Credit Facilities 

Many governments of fer ex~ort credit guarantees 

and tax concessions en ex~orts. The credit scheme is an insurance 

against non-~ayment by foreign ~ustorners. This is a ~articularly 

useful incentive to exforters of ca~ital ~lant, machinery and 

equi~ment where ~ayment is normally sFread over along period 

of time and the ~robability cf the i~fcrter running out of money 

due to unforeseen circumstances is greate~. 

In some develo~ing countries, the banking systems 

are weak and overdraft facilities to meet short term fluctuations 

in working ca~ital are not readily available ~articularly to 

small com~anies and new ~rejects. As a consequence the companies 

and ~rojects are burdened by financing excessively larger amounts 

of working ca~ital with equity or long term debt. A solution 

has been to ~rovide lines of short term credit similar to that 

given to farmers through rural/agricultural government banks. 

d. Traininq 

The availability of good general training facili­

ties improves the investment climate. Training in basic engineer­

ing and processing skills is e~sential so that new projects 

can draw upon a competent workf crce that only require specific 

training with respect to the product to be made. 

Effeciently run projects, however, require specia­

list skills and managerial abili~ies. The so-called 'mature' 

economies of fer scholarship to the develo~ing world to gain 

advance education. It is now ~ossible in some cases through 

distance learning programmes for the teach!inq~ to take place 

without the need to travel ~broad. 
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e. Infrastructure 

Icvestrnent is mere easily attract2j if r~oj~cts 

are planned ir. areas of abundant or even adequate infrast~rcture. 

Support ~ay be given in a number of ways, such as: 

provision of industrial estates scmetimes 

with standard factory units ready for occupatio~; 

provision of ample supply of energy and water; 

provision of roads suitable co withstand heavy 

vehicle traffic; ' 
provision of other transport facilities: 

airports, sea ports, railways; 

provision of waste disposal facilities. 

D. PROMOTION STEPS 

This section examines in turn the sixteen projects and 

suggests, where applicable, steps for their promotion and 

provides at least three possible commercial contacts. 

The first step that applies to any project is tc clarify 

the sources of aid assistance available. 

-
1. Sources of Aid Assistance 

Funding and technical assistance is widely available 

from the industrialised countries, from most petroleum exportinq 

countries and in some cases, from developing countries themselves. 

Each country runs its own aid programme and through 

export credit guarantee schemes fund 85 percent of offshore 

costs on reasonable lendinq terms. Many contribute to multi­

l~teral aid proqrammes, the most renown beinq the World nank. 

The World Bank is a group of three institutions, the 

International Bank for R~cosntruction and DevP-lopment {IBR~), 

the International Development Association (IDA) and the In~er­

national Finance Corporation {IFC). The first two finance th~ 
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same kind of rrojects =ut the IBRO makes loans at a commercial 

rate while IDA ~ake 'soft' loans to the poorer countries in 

which Ethi.L':>i3 ....-;:t:~d bt2 inc!t.:ded. 

The IFC is legally and financially separate from the 

Bank. Its roj.a is to ::.;rther economic development by encouraging 

the growth of Froch.ict:i \·e private enterprise in member countries. 

In asscciaticn with private in~estcrs, the IFC assists both equity 

and loan financing. 7able II gives more details on the World Bank. 

The ::urcpean Dev1eopment Fund (EDF) is the corner-

stone cf EEC's aid programme which finances at attractive rates 

of interest projects in the 66 African-Caribbean-Pacific (ACP) 

countries (includes Ethiopia). A quarter of EDF funds are directed 

to industrialisation. 

The European Investment Bank is an independent public 

institution within t:he EEC which contributes to financing ACP 

projects in energy, industry, mining and tourism. The interest 

rates are at commercial levels although sometimes the EDF sub­

sidise the interest payable. 

7he Ara~ aid agencies are major aid donors although 

less so now than in the early eighties. 18 percent of their 

aid has gone to Africa. Generally, Ar~.~ aid is untied and 

international procurement is the norm. Co-financing of projects 

with the World Bank or EDF is co11111ton. 

Some of the agencies are national bodies such as the 

Kuwait Fund for Arab Ecor.omic Development: some are multi-national 

such as the Arab Fund for Economic and Social Development. 

Owing to t~eir small administrative resources the agencies 

often favour ~~ry large projects often jointly financed with 

other donors. Table III gives details on these Arab aid agencies. 

,. 
The Scandinavian countries of fer aid supported 

packages although these ar~ ti~d to procurement of capital qoods 

and services from 2~~~u~nevian companies. The Nordic Investment 

Bank in particular 0ffer long term loana (up to 15 years) at 

low rates cf interest and with substantial grace periods. 
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Finally, the United Nations Develo~ment Program 

administers a number of s~ecial funds of which the UN Ca~ital 

Develo~mer.t Fund is cf relevance with res~ect to industrial 

investment fromotion. 

2. Comments on Promotion of the 16 Projects 

a. Precifitated Calcium Carbonate (PCC) 

The holder of the carbonation process technology 

are the main ~roducers of PCC and therefor involvement by one 

of them is essential. A first ste~, theref~-·~, to promoting 

this proj 0 ct would be an approach to one of these companies. 

The three most imfortant are given in the profile and repeated 

here: 

J & E Sturge Ltd 
Lifford Chemical Works 
Lifford Lane 
Birmingham 830 3JW 
UK 

Pfizer Inc 
235 East 42nd Street 
New York NY sl~Ol7 
USA 

Miseissipi Lime Company 
St Genevieve 
Missouri 
USA 

As the international markets for PCC are stable 

or marginally declining, these companies may not be keen on 

increasing world supply. If they are interested, they would 

also probably arrange for the plant to be built accordingly 

to their design specificationff, provide technical assistance 

in running the plant and offer to train personnel. 
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It is less likely that they would invest in the 

~roject given the international market situation unless the 

~roject ~resents them with the o~~ortunity of entering an c~~er­
wide closed market. 

b. Marble Cutting and Polishing 

Both the process and product technology is readily 

available from the cutting and equi~ment manufacturers. In 

this regard, the Italians are the world leaders and names and 

addresses of some of the Italian suppliers are ~resented b€low. 

The project's investment cost is significantly 

under US$1 million and therefore should be suitable for promo~ion 

among national investors. If it is intended to export a sub­

stantial proportion of its output, then it would be advisable 

to have some kind of link with a foreign supplier of marble 

tiles and stones, ~referably Italian. The link need not be 

equity participation. Instead, it could be a production agree­

ment to make a particular style of tile or a marketing agreement 

where the supplier augments-his product range. 

The cutting machinery and equipment manufacturers 

would probably assist in introducing the Ethiopian ovners of 

the project to foreign outlets for the products. 

Terza90 SpA 
28025 Gravellona Toce 
Via XX Settembre 107 
Italy 
Telex: 200461 TERZAG l 

Tema Longinotti SpA 
Stab E Uff ice 
Via Aurelia 3 
PO Box 239 
54033 CARRARA 
Italy 
Telex: 500236 TEMA 1 
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FOHA S~A 
Via Trieste N 104 
PO Box 72 
64022 Giuilianova Lido 
Italy 
Telex: 600092 FOMAG 1 

BISSO Si;A 
PO Box 5 
1-16047 Ferrada di Moconesi 
Genova 
Italy 
Telex: 271151 BISSO 1 

Ravelli Pier Luigi SnC Via Valroveto 
24069 ENTRATICO 
Italy 
Telex: 302232 CAV BG 

A Scottish company which can of fer a fully range 

of machinery is: 

Anderson Stone Machinery 
Taymouth Engineering Works 
Carnoustie 007 7LZ 
Scotland 
Telex: 76118 

In addition the following marble process machinery 

com~any is installing an o~eration in the Awash area cf Ethiopia 

on behalf of Elmico: 

F Lli Mordent1 
PO Box 292 
19100 La Spezia 
Italy 
Telex: 2e1041 MORDEN 1 

c. Motor Oil Regeneration 

Being an energy related project with significant 

implications for the balance of payments, it should be well 

T ceived by aid agencies. It is possibly too small to attract 

Arab f undinq but the IFC may be intere&~ed in providinq both 

equity and •soft• loan finance. 

The Centre for the Development of Industry could 

~lay a major role in the promotion of this project. The leading 

~recess technology is European and there are a number of European 

61 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(within the EEC) holders of ~roduct technology who could be 

interested in a joint venture or licensing arranqement (se~ 

below). The CDI through the EDF/EIB could ~robably sun:.ly a 

generous line of credit to the ~roject. 

Commercial contracts are: 

Process Technology 

Georg Fischer GMBH 
PO Box 100369 
4020 Mettmann 
Federal Re~ublic of Germany 
Telex: 8581120 gftb d 

Product Technology 

Burmah Oil Com~any Ltd 
Burmah House 
Pi~ers Way 
Swindon 
UK 

Midland Oil Refineries 
Shelah Road 
Halesowen R63 3PN 
TJK 
Telex: 337520 A/B MORHAL G 

d. ~osol Insecticides 

This is a re] ·..1tively small project in terms of 

capital cost and employment generation. Promotion could be 

among national investors and loans could be secured in the form 

of export credits from the country supplying the key items of 

equi~ment. 

A UK company, DH Indus~ries, is quoted in the 

profile as a supplier of the eq_ui~ment. In fact much of their 

equi~ment comes from Sitzerland, namely: 

Pamasol Willi Mader AG 
8808 Pfaff ikon/SZ 
Switzerland 
Telex: 875602 
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It will be almost essential to bring in a major 

i~secticide cc~~any to ~rovide ~roduct technology. These 

co~~anies may not be interested in taking an equity stake. 

Instead, their ~reference is for the ~roject to ~roduce an 

aerosol insecticide under their licence and they would su~~ly 

the materials. The Ethio~ian investor should ensure that the 

arrangements offered by these com~anies are com~etitive and 

that the ~roject does not totally commit itself to the one 

SUF~lier for a long ~eriod of time. 

Two com~anies to a~~roach are: 

ICI Plant Protection Division 
Fernhurst 
Haslemere GU27 ?JE 
UK 
Telex: 858270 ICI PPF 

BASF 
Carl-Bosch Str 
D-6700 Ludwiqshaf en 
Federal Republic of Germany 
Telex: 449221 Burcas 9 

e. Industrial Gases 

• 

This project is one of the most expensive in 

terms of capital cost of the sixteen evaluated. The main item 

of investment is in cylinders. 

A joint venture may be possible to establish 

with a major supplier of industrial gases. BOC Cyroplants is 

given in the profile as a supplier of both the product and 

process technology. Its parent company, BOC Group, manufac­

tures and markets industrial gases in various parts of the world. 

The contact address is: 
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BOC GrOU{: 

Chertsey Read 
Windlesham 
Surrey GlJ20 6HJ 
UK 

BOC would ~robably be interested in the acetylene 

~roduction as well as oxygen although the plant and technclogy 

would come from: 

Rexarc Inc 
West Alexandria 
Ohio 
USA 

Other industrial gas com~anies that could be 

a~~roached are: 

EI DuPont de Nemours & Company 
1007 Market Street 
Wilmington DE 19898 
USA 

Argon SA 
Orense 11 
28020 Madried 
Spain 

Compagnie Francaise de Produits Oxygenes 
Cryobioloqie 
Sassenaqe 
Prance 

Air Products ' Chemicals Inc 
Allentown 
Pennsylvania 
USA 

Given the European element in the provitlers of 

technology, CDI may aqain be an appropriate catylist for the 

project's promotion. Furthermore, aqain the EDP/EIB may be 

willing to support the project with a long term •soft• loan. 
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LPG Cylinders 

In its ~resent form, this ~roject is not viable 

a~d therefore cannct be ~romoted. If it were viable, the ca~ital 

i~ves~~ent wculd be higher (beca~se the scale of o~eration wculd 

te· much highe~) at around US$10 million. 

Equity finance for the ~roject will ~rot>c=ly 

have to come from Ethiopia and given the size of inves~~~nt, 

from the Government. Ex~ort credits may be available ~Lom the 

governments of the ~lant manufacturers which are: 

in the project. 

q. 

Merloni Progetti 
Viale Certosa 247 
20151 Milano 
Italy 

PCIC 348 New Palasia 
Indore 
India 

The key ~roduct technology can be supplied by: 

Calor Consulting 
33 Mespil Road 
Dublin E 
Ireland 

It is unlikely that Calor would want to invest 

Strawboard 

~~e product and process ter.hnoloqy of strawboard 

as a building material is the proprietary of Stramit International 
whose address is: 
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T.:irno House 
Tcmc I~dustrial Estate 
Creeting Road 
Stowmarket 
Saffclk IP14 SAY 
~·K 

Stramit offers a com~osite ~ackage which includes 

installing anrl commissioning the ~lant, training ~ersonnel and 

managing o~erations. The corn~any would consider equity ~ar­

tici~aticn, indicated at u~ to 10 ~ercent. 

The ~roject would probably be favourably received 

by the aid agencies with respect to funding, given the •1ow 

cost• honsir.g im~lications. CDI may financially support a 

feasibility study if a local equity sponsor can be found (e.g. 

Ethic~ian Government's De~artment of Housing). 

A similar technology using wood chips has been 

develo~ec in Austria. Contact address being: 

Rogner GMBH 
Wickmanng 43 
9500 Villach 
Austria 

If a paperboard product is rquired from straw, 

the Japanese have perfected small-scale mills. The product 

and process technology and possible participation may be avail­

able frcm: 

~aga Paper Manufacturing Co Ltd 
111 Nishi Kanazawa 1-chome 
Kanazawa 
1 Shikawa - pref 921 
JAPAN 

Yagi Iron Works Co Ltd 
8 Tonoki 
Fuji-Shi 
Shizuoka - Pref 
J>.rAN 
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t> • Straw Pellttisation 

'i'his t:roject could l:::~ (:romoted among the existing 

animal feed ~roduce~s in Ethi~(:ia. Alternatively, international 

animal feed ccm(:anies cculc be invited to ~artici(:ate. These 
may include: 

Cargill Ir.c 
45 Broadway 
New York NY 1G006 
l:SA 

or 

15407 McCinty Road West 
Minnetonka 1'!N 55343 
USA 

Andersen Clayton & Co 
Feed Division 
Abilene 
Texas 
USA 

Dalgety PLC 
19 Hanover Square 
London WlR 9DA 
UK 

Given the intrinsic advantages of the project 

which like strawboard, makes use of a discarded local material 

and would provide employment opportunities in rural areas, the 

project would probably appeal to the aid agencies. Their support 

could be in the form of low interest long term loans and technical 

assistance an~ training. 

A source of product and process technology is 

the Unilever comapny; 

BOCM Silcock Ltd 
Basing View 
aasingst.oke 
Hants RG21 2EQ 
UK 
Telex: G?8-~29 
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Alternatively rrocess technclogy is available 

from: 

A Milne & Sons (Millwrights) Ltd 
Bannermill 
Aberdeen AB9 2QT 
Scotland 
Telex: 73488 NEF ABN 

i. . Gelatin 

This ~roject requires a rela~ively high ca~ital 

outlay. Local ~romotion, as a result, may be limited to govern­

ment run industries. Promotion could be directed at existing 

gelatin ~roducers on a joint venture basis. S~ch comi:anies 

can i:rovide not only the rroduct technology but the marketing 

organisation to infiltrate international markets. 

Comi:anies that could be a~i:.coached, include: 

Gelatin Products Ltd 
Clifton Road 
Sutton Weaver 
Runcorn WA? 3EH 
UK 

Tessenderio Chemie 
Square de Meeus 1 
Bruxelles 1040 
Belgium 

Italqelatine SpA 
Strada Statale Alba-Bra 201 
12060 Cinzano de Santa Vittoria d'Alba 

Dalgety PLC 
19 Hanover Square 
London WIR 9DA 
UK 

68 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I_ 

I 
I 
I 
I 
I 
I 
I 
I 

Alternative:y, with just local equity investment, 

the ~roject could get-cff the grou~d by using s~ecialist con­

sultants to design and ~ar.age the ~lant and train personnel. 

One such type of consultant is: 

GT Gelatin Technology Ltd 
5-7 Museum Place 
Cardiff CFl 3BD 
UK 

As the ~roject will make use of livestock wastes 

which may be currently discarded, support could be sought from 

the World Bank (IDA), the EEC (EDF) and other sources of "low 

cost• finance such as BADEA (the Arab Bank for Economic Develop­

ment in Africa) and KFAED C the K~wai t Fur,d for Arab Economic 

Development). 

j. Leather Goods 

This project has a relatively low level of capital 

investment and could therefore be promoted within Ethiopia; 

for example, among the existing garment makers. 

As the output is intended for export, however, 

it would be wise to secure marketing/production agreements with 

foreign leather clothing manufacturers. Furtber;. such contacts 

would be sources of clothing design. The Italians are world 

renowned for their leather garment industry and so it is suggested 

that the project i£ promoted awong them. For instance: 

POURPEL CONFEZ 
Zona Ind San Zeno 
Strada 813 
52100 AREZZO 
Telex: 571467 

SEM LORY 
Via Scarabel~i Zunti 33/a 
43100 PARMA 
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k. 

PETER PELL 
Via E Fermi 33/b 
50053 SOVIGNA..~A-VINCI (DI) 

ROBRIK 
Via della Repubblica 101 
50053 EMPCLI (PI) 

COMPAGNIE DELLE PELL! 
Via lucchese 149/d 
50053 EMPOLI (DI) 
Telex: 572022 

EL-BA 
Via Fiorentina 40 
51017 PESCIA (PT) 

Vegetable Tannin 

This project, in its present form, is not viable, 

although, with investment costs of around US$1 million, it could 

conceivably be promoted among internal investors. 

With the need for product and process technology, 

project promotion could include existing foreign manufacturers. 

A~proaches may therefore be considered to: 

Tannin International 
3 rue de Teheran 
75008 Pairs 
France 
Telex: 643550 

Esseodue SpA 
Via S Cassiano 
28069 San Martino di Trecate 
Italy 
Telex: 200369 

The Kawamata Chemical Co Ltd 
Tokyo 
Japan 
Telex: 26308 
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East African Tanning & Extract Co Ltd 
PO Box 190 
Eldoret 
Kenya 
Telex: 35048 

Tanac SA 
R Duilio Calderari 
270 Hugo Lange 
Curitiba 
Brazil 
Telex: 412176 

Natal Tanning Extract Co 
PO Box 39 
Pietermaritzburg 
South Africa 
Telex 643392 

As mentioned in the profile Process technoloqy 

can be obtained from: 

p. 

NIRO Atomiser Ltd 
305 Gladsaxevej 
Copenhagen 
DK-2860 Soeborg 
Denmak 

Vegetable Dehydration 

Promotion of this project, which is considered 

not to be viable, depend• on the -rket target•. If the proc111ct 
is intended for induatriali•ed country -rketa then tbe,_project 
needs the support of a large international co ... odity bou8e •ach 

as: 

such aas 

Gill • Duffua Landauer Ltd 
201 Boroagb Bigb Streat 
London BSl 1111C 
UK 

or an international food proceaaing coapany, 

Dalqety PLC 
19 Hanover Square 
London WIR 9DA 
UIC 
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Unilever PLC 
PO Box 68 
Blackf riars 
London EC4P 4BQ 
UK 

. Their support is used to secure distribution 

channels into these markets and ~ossibly product technology 
to guarantee quality standards and not necessarily for financing 
~urposes as the equity can probably be raised within Ethiopia. 

Product technology could be obtained perhaps 

from smaller organisations such as: 

Legumbres SACIPIA 
Cerrito 1116 
Buenos Ai1 s 
Argentina 

Being an agro-processing and labour-intensive 

project to be located in all probabilities in a rural area, 
the aid agencies would likely been keen to support the projec~ 
on the condition that it is viable, providing technical and 

financial assistance. 

m. Caator Oil 

The aid agencie• wil probably like thia project 

for much the same reaaon• a• the vegetable dehydration project, 
but more so because it appears to be aore feaaible and it is 
not using vegetable• which could othervi•• be conaaaed locally. 

It i• conceivable that thi• project could be 

promoted locally (capital coata of under DSfl llillicm). Porelp 
participation in terms of training and product technolooy could 
be bought-in in terms c•f consultancy aervic••· 'One such centre 

is: 
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!nstituto de Tecnologia de Alimentos 
Av Brasil 2880 
Cam~ir.as 
Brazil 
Telex: 191009 inta 

Alternatively, this support could be provided 

by the existing p.t"oducers of castor oil such as: 

Anderson Clayton SA Industria E C08111lercio 
Av Maria Coelho Aguiar 215 BL 'C' 7/& 
St Amaro 
CEP 05804 
Sao Paulo - SP 
Brazil 
Telex: 11 23994 

Imbasa - Ind Mamona Bahia SP 
Av Estadoa Unidos 343 S/805 
Sa 1 vador - SJ'. 
Brazil 
Telex: 71 1041 IMAB 

Sanbra - Sociedade Albodoeira do Nordeste Brasileiro.SA 
Av Maria Coelho Aguiar 215 BL 'D' 5/8 
St Amaro 
CEP 05804 
Sao Paulo - SP 
Brazil 
Telex: 11 37885 SANB 

China National Cereals Oils ' Poodstuff s 
82 Donqanmen Street 
Beijing 
China 
Telex: 22281 

n. Cold Storage 

This project should be prc:motecl vitbin government 
circles, probab!y with the institution in chart• of liTestock 

and fiaheries. The Govermnent could soek aid sup,ort for tbe 
project from CDI dnd UNIDO and •soft• loans from the Wor14 Bank 

(IDA), BOP (17 percent of EDF f~nd• arQ for rural production 

projectsi or BADEA. 
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If the products, which are to be cold stored, 

are intended for export the equity ~nvestor should look for 

means of distribution. These could be through commodity houses 

such as: 

Dalgety Lonsdale Ltd 
Lonsdale House 
20/21 Long.Lane 
London ECLA 9JE 

or through catering firms in Arabia such as: 

Arabian Catering & Services Co in Saudi Arabia 

ard Abu Dhabi 
(Telex 870039 and 23561 respectively) 

Gulf Hotel & Catering Services in Doha, 

Qatar (Telex 4168) 

Kuwait Catering Services in Safat, Kuwait 

(Telex 44336). 

Much can be-learnt about frozen meat storage 

3nd transportation from international suppliers especially from 

Australia and South America. 
For exam~le: 

Australian Maat & Livestock Corp 
68 Gr~nf ell Street 
Adelaide SA 
Australia 

Industries Friqorif icas Nelson SA 
Florida 890 
1005 Buenos Aires 
Argentina 
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Swift-Armour 
Av LN Alern 986 
1001 Buenos Aires 
Argentina 

Frigorifico San Jacinto (Nirea SA) 
Juncal 1305, Pl 

·Montevideo 
Uruguay 

o. Detergent Bars 

The project, which is of relatively low capital 

cost, could be promoted locally (e.g. to the existing soap 

manufacturers or to the Naitonal Chemical Company). 

Product technology and possible equity ~articipa­

tion could be obtained by approaching such companies as: 

Unilever Research Port Sunlight Laboratory 
Quarry Road East 
Bebington 
Wirral L63 3JW 
UK 

. 
Proctor ' Gaable 
Ivorydale Technical Center 
Cincinnati 
Gh.lq .. 45217 
USA .• 
Teless 4333043 p9ite 

Henkel JG 
Benkelatra••• 67 
4000 Duaaeldorf 13 
Pederal Republic of Genaany 
Telesz 15117 obdd 

Alternativ•lY both proce•• ~nd ~roduct technology 

i• available froms 

B~itanni• Soap ~chienry 
Battle Road 
Beathf ield 
Newton Abbot TQ12 6X~ 
UJt 
Telex: 42577 
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As the raw materials (DDBS) will have to be imported 

the project is unlikely to qain as much support from aid agancies 

as some of the others mentioned above. However, much of the 

plant equipment could be financed by export credits. 

p. Ammonium Chloride 

This project appears not to be 7iable. It is 

also diff icul~ to launch technically as there is no off-the­

peg plant available. Chemical design engineers would have to 

~ork with manufacturers of the various items of equipment, 

especially the rotary vacuum drum filter. 

As the project is aimed at supplying ammonium 

chloride specif lcally for the dry cell battery company in Sthiopia, 

this company seems to be the obvious candidate to be the owner 

of the project. 

The ~apital cost requirements are_not large. 

Savingc in sit~ and buildinq costs may be possible if the plant 

can be a~commodated within the existiil.q battery factory com~lex. 

Export credits are obtainable with respect to the imported capital 

goods. 

With respect to contacts, and given that chemical 

engineering consultants would need to desiqn the plant, product 

technology may be given by the major chemical companies s~ch 

as: 

ICI PLC 
Hexaqon House 
Blackleq 
Manchester M9 3QA 
UK 
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BASF 
Carl-Bosch Str 38 
D-6700 Ludwiqshafen 
Federal Republic of Gerniany 

Equipment manufacturers include: 

Rotary Vacuum Drum Filter 

Door-Oliver Inc 
77 Bavemeyer Lane 
Stamford 
Connecticut 069C4 
USA 

Stockdale Filtration Systems Ltd 
Waters Green House 
Macclesfield 
Cheshire SKll 6LF 

Eimco Process Equi~ment Ltd 
PO Box 300 
Salt Lake City 
Utah 84110 
USA 

Dryers 

A~V Mitchell Dryers Ltd 
Denton Holme 
Carlis!e 
Cumbria CA2 SDU 
UI< 

Buss Ltd 
Hohenrainstrade 10 
4133 Pratteln l 
Switzerland 

Gatz-Corporation 
120 South Riversid~ Plaza 
Chicago 
Ilinois 60606 
USA 

Providing details of f inancinq agencies willing 

to provide loan and equity capital on favourabl~ terms. 
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1. 

APPENDIX A 

COMMON ASSUMPTIONS FOR FINANCIAL AND ECONOMIC 

ANALYSES OF THE. SEYENTEEfi PROJBC1.'S 

Financial Evaluation 

Buildinqs and Civil Works Cost 

The buildings and Civil Works Cost estimated was Birr 

900/m2
• To that was added 12\ for site preparation, 

land development, design anrl others. 

Plant Machinery and Equipment 

The prices of the machinery and equipment indicated in 

this study are based on 1987 prices quoted by consultants, 

W/S Atkins International.Insurance cost was estimated 
at 2% of C and F while the other local expenses such 

as inland transport, port handling, banK charges etc. 

were estimated at 10.5% of C & F. 

Pre-Production Period 

For the purpose of the financial and economic analyses, 

a two year pre-product~on period was assumed. 

Repairs and Maintenance 

For the calculation of the annual cost of repair and 

maintenance, the following rates of the respective fixed 

investments ~re used. 

- &uildinqs -nd Civil Works 
- Plant Machinery and Equipment 

- Vehicles 

2% 

5% 
10% 
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PJnployees 81.!nefits 

This cost was assumed to be 25t of the basic waqes and 
salaries and is included in the salaries and waqes shown 

in the operating cost. 

Overhead Cost 

The overhead cost includes expenses such as insurance, 
office supplies, audit tees, communications etc. In 
the computation of the insurance, the followinq rates, 
based on data from the Ethiopian Insurance Corporation, 

were ured. 

- Off ice Builcinq 

- Vehicles 

Tax Rate 

O.~t of Value 

-s• of Value 

An incoae tax rate of sot has been applied for the project 

profiles in accordance with proclamation Ho. 1~5 of 1978, 

Article S, Sub Article c. 

!!!preciation and Amortisation 

A •traigbt line .. thod va• adopted u•inq tbe following 

rate•: 

Building• and civil works 
Office furniture and equip .. nt 
Service iaciliti•• -_ tranaport an4 
.. t~rial bandliJMJ equipm11nt 

Plant .. chinery and equip .. nt 
Pre-production expenditures 

- 79, -

s• 
10• 

20• 
lOt 

20• 
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2. 

capital Charge 

This was not included in the cost of production. •ince 
it is a fora of a return to the Governaent on its equity 

investllent. 

Continqencies 

A physical contingency of 10\ was assumed on the fixed 
investment. No price contingency is considered. 

Life of project and capital recovery 

The life of the projects was assumed to be 15 years· . 
At the er~d of the project life some ~ortion of the initial 
fixed investment might be recovered. In this study the 
terminal value has been assumed to be equal to the book 

value of the fixed investment. 

Economic .Evaluation 

The viability of the projects from the national economic 
point of view was assessed usi~q the guidelines set by the 
Development Projects Study Agency (DPSA). The following 

standard factors were used to convert the market prices 

to accounting prices. 

Item~ 

Imported goods and service 
Local goods and service 
Skilled Labour 
Unskilled Labour 
Taxes and Subsidies 

- BC 

Convercion Factors 

1.00 
0.75 

0.75 

0.50 
0 
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.Net Workinq Cafital 

The net working capital was estimated without giving 

any provision for spare parts. This is done on the 

assumption that an amount sufficient for 2-3 years 

conswr.ption has been included in the cost of machinery 

and equ i piler1 t. 
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APPENDIX B 

INVESTMENT PROMOTION ~RANNELS 

1. Industrial Investment Division of UNIDO 

The Industrial Investment Division (IID) aims to promote 

the flow of resources to industry in developing countries by 
helping: 

industrial project sponsors in developing countries 
find foreign partners who can supply needed inputs -
finance, plant, technical and managerial skills, market 
access 

industrial firms (particularly small and medium-scale) 
in more advanced countries to find profitable business 
opportunities in developing countries. 

IID's objective is therefore to identify, prepare and promote 
viable industrial projects in developing countries with the 
ultimate goal of their impleaentation. 

In the area of promotion, IID is active in: 

disseainating information on project• in developing 
countries and on potential foreign partners seeking 
inveat:Jlent opportunities 

bringing potential investors and local sponsors face­

to face 

assisting developing countrie• in creating a favourable 
inveataent cli .. te 

carrying out project promotion progr .... s in a single 

industrial •ubsector 
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Providing details of financing agencies willing to 

provide loan and equity capital on fabo~rable terms 

In carrying out its 'honest broker' function, !ID has deve­

loped powerful promotional tools: 

'Investment Promotion Meetings' (IPMs) held in developing 

count~ies 

'Country Presentations' held in industrialised 

countries 

INPRIS - investment promotion information system - global 

detabase listing: 

industrial investment projects 

potential investors 

banks and investment corporations 

development agencies and minis~ries. 

In. order to strengthen its promotional base, UNIDO has 

created a number of business-oriented 'Investment Promotion 

Services' (IPSs). 

The IPSs are set up under agreements between UNIDO and 

the host country governments, and financed by a special contribu­

tion to UNIDO's Industrial Development fund. 

Positive evaluation of the IPSs achievements by independent 

consultants has led to renewal of these agreements upon their 

expiry for a further term. 

The IPSs objectives are to: 

put project sponsors in developing countries in t•uch 

with suitable industrial partners 
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identify invest~er.t OFportunities in developing countries 

for industrial firms wishing to exFand overseas 

locate sources of finance worldwide ~or pre-investment 

studies, equity Farticiration, loans 

supply up-to-date documentation on the investment climate, 

incentives, profit remittances, etc. 

The IPSs operate by: 

encouraging potential partners in their host countries 

to attend forthcoming IPSs and supply advance details 

of project to be presented at them 

organising Country Presentations at which project 

opportunities and investment related topics in a 

selected developing country are discussed 

mobilising UNIDO's technical assistance resources-studies 

on industrial subsectors of specific developing countriesi 

evaluation of new and rehabilitation projectsi preparation 

of feasi~ility studies: selection of appropriate technology 

working c~oaely with bilateral technical cooperation 

aqencie• and with industry associations in their countri•• 

in promoting investment ~artnerships 

of ferinq guidance and advice to small and mediua •cale 

industrial f irma which are considering an enqaq ... nt 

in the Third world. 

IPS• operate an 'on the job' orientation proqr .... for 

delegates from developinq countries. 
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Partici~ants s~end 1-J years working in an IPS, promoting 

priority inv~stment ~rojects brought from their own countries. 

They help organise IPMs and Country Presentations, thereby 

building a direct link to ~otential partners in the indus­

trialised countries. 

After returning home, orientation programme alumni often 

attain influen~ial ~ositions in q)vernment or industry, continue 

to serve as a focal ~oint for investment promotion - project 

identification and follow-u~, preparation of IPMs. Thanks to 

their first hand experience they can often help improve the 

investment climate in their countries. 

IPSs offices are currently in Cologne (Federal Republic 

of Germany), Paris (France), Tokyo (Japan), Vienna (Austria), 

Warsaw (Poland), Washington DC (USA) and Zurich (Switzerland). 

2. 

For further information contact: 

M Jean-Luc Jeanroy 
Director 
Industrial Investment Division 
UNI DO 
PO Box 300 
A-1400 Vienna 
Austria 

Telephone: 26310 Telex: 135612 

Centre for the Development of Induatry, 

The Centre for the Development of Indu•try (CDI) ••• •et 
up in 1977 under the Lome Convention. It• role i• help to eat­

ablish or strengthen small and mediUll •i•ecl in4a•trl•• in ii 

African, Caribbean and Pacific (ACP) countries, in cooperation 

with EEC industrialists. 

85 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

For this purpose it offers a range of assistance including 

identification of partners, the co-financing of feasibility 

studies, help with negotiations and marketing, contributions 

to start-u~ costs, the ~rovision of diagnostic studies and 

technical expertise. 

CDI-assisted projects must meet the general priorities 

of ACP countrLes, such as job creation, substantial (manufac­

turing) value-aeded, maximum exploitation of local resources/raw 

materials, foreign currency earnings/savings. 

CDI lists among the priority industries: 

cold storage 
leather industries (relevant for the leather garments 

and projects) 
low-cost housing (relevant for the strawboard project) 

feed milling (relevant for the straw pelleting project). 

Por more information, contact: 

Dr. J A Akinrele 
Centre for the Development 
rue de l'Induatrie 28 
1040 Brussels 
Belqiua 

Telephones 
Telex: 

5134100 
61427 cdib 
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1 Brazil 

APPENDIX C 

INVESTMENT PROMOTION STRATEGY 

IN SELECTED COUNTRIES 

The investment incentives can be 9Louped into non-~ax and 
tax allowances. 

a. Non Tax Incentives 

A number of incentives are available in Brazil. 

It is sometimes possible in certain municipalities 

to obtain land for industrial development at reduced prices. 
These grants are normally dependent on an undertaking oy the 
investor to provide ~ertain levels of employment. 

An important aspect in studying an investment incentive 
relates to the possibilities of export ~ctential ~f the Brazilian 
company. Brazil offers ~ubstantial financial a• well as income 
tax incentives for those coapanies national or foreiqn owned 

which export manufactured 9ood• from Brasil. 

b. Tax Incentive• 

Incentives, principally tas related, fall under six 

.. jor categorie•~ 

regional ineentiYe• in the nort.beaatern and northern 
reqiona of the cou~ 
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indus~ry incentives for fishinq, tourism, forestation 
and aqriculture. There are also incentives for 
specific projects that are considered to be of 

national interest as approved by the CDI (Industrial 
Development Council) such as reduction of im~ort 
taxes and accelerated depreciation 

incentives for exporters of manufactured products 

an addiitional tax deduction is ayailable in respect 

of expenditure on appro,red employee training and 

meals programmes. Also exem~tion from a government 
training levy is available 

corporate income taxpayers may invest part of tax 

monies due in qovernment a~proved investment projects 

Manaus free trade zone. 

Certain states also of fer favourable treatment in 

relation to value added sales tax (ICM) in the form of financing 

assistance of projects. 

c. Import Tax Exemption 

The Industrial Development Council (CDI) may grant 

exemptions or. reductions in taxes arising on the importation 

of plant and equipment for approved industrial projects con­

sid~red to be of national interest. In this connection, CDI 

nlily also authorise the utilisation of accelerated depreciation, 
which is deductible for income tax purposes, and preferential 

fihancing~ Projects considered to be of national interest are 
generally' those which involve definitive transfer of new tech-

, 

noloqy, import substitution and increased exports. The principal 
' 

industrie,s benefitted are usually capital goods, shipbuilding, 
metallurqical, cellulose, chemical and petrochemicals and aircraft. 

' 
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The CDI also ecnouraqes im~ort substitution by authoris­

inq reductions in taxes on im~ortation of raw materials to 
industries which udnertake to achieve 'nationalisation' 

lBrazilian substitution) targets for their ~roducts. Preferen­

tial financing from government sources is also authorised. 

d. Export Incentives 

Various incentives are available to e~orters of 
manufactured products, these may be summarised as follows: 

exclusion from taxable income of an amount arrived 

by applying 'exploration (exploitation) profit' 
(as defined in the legislation) the proportion 

of the net income attributable to export sales 
which qross export sales of approved manufaetured 

products bear to total sales 

exemption from withholding tax on export cOllllissions 

paid to overseas aqents 

exemption in certain cases from withtoldin9 tax 

on reaittances of interest and other financial 

-· expense• relatwJ to exports 

deductibility of ezpenaes inC"Urred in the .. intenance 

of foreiqn branch off ices and for foreign market 
Rurv~y• and advertising (not available on reaittance• 

froa a Brasilian aubaidiary to it• parent company 

abroad) 

exemption from exciae tax (IPI) and sale• tax (ICM) 

on exports of .. nuf actured products 
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2. 

approved ex~ort programmes by samll and medium 

bu=inesses receive un~redictable benefits of up 
to 90 percent reduction of import duty and sales 

tax on machinery and equipment 

CACEX (the foreign trade department of the Banco 
oo Brasil) has a fund 'FINEX'r which provides finance 

on 20 to 40 percent of the value of 9oods ext:orted 

in the previous yearr and gives cheap (8 percent 
when inflation is more than that) loans to trading 

companies. 

Kenya 

Industrial incentives include: 

investment allowance of up to 20 percen~ of fixed 

capital investment 

acceleratec.' depreciation on industrial buildings 

~lant and machinery of different types 

20 percent of FOB value of certain good• iaported 

as inputs t;o manufactured export 

traininq grants 

reduced duty on imported inputs for export.a 

exeaptior. from D&n on repatriation of profit•, 

prin~ipal and interest on loan• 

The Industrial and co-ercial Develop•nt Corporation 

(ICDC) provides low interest equity participation in pro1ecta. _ , 
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The Industrial Develo~ment Bank is similar to the 

!CDC but for large projects. 

The Kenya Industrial Estates is similar to the ICDC 

but for small projects. 

Development Finance Com~any of Kenya provides finance, 

udnertakes fea~ibility studies and niatches forei9r. and local 

resources. 

3. Nigeria 

The investment incentives are: 

exemption from tax on interest on f oreiqn loans 

if they are long tenn (7 years or more) 

new larqe or Nigerian-controlled 'pioneering' public 

companies are exem~ted tax on profits, and with­
holdinq tax on dividends, for three years plus 

possible extensions 

less hi9h tariffs for a few industries, based on 

distance from a port. 

4. TAtl~ania 

The inveatment incentive• arP.: 

exemption from 'Business Licences Pee' ($70 - $900) 

at Jliniater's discretion 

exemption from duties on some imiort• for export, 

e.q. aqricultural machinery, spare parts 
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~robable eventual com~ensation for nationalisation 

exemption to some ex~orters from ban on s~ending 
foreign exchange. 

Repatriation of foreign capital requires the prior 
approval of the Bank of Tanzania. 

Appointment of non-resident directors by any com~any 
incor~orated in Tanzania rquires the prior approval of the Bank 
of Tanzania. 

5. Yemen Arab Republic 

The investment incentives are carried by Law 18 of 
1975. 

Profits can be transferred. 

Capital can be repatriated (if liquidation occurs) 

Nationalisation is to be compensated. 

Worker• can be brought in. 

Inveatment requires peraisaion. 

Machinery equipment spare part• and building materials 

are exeapt f rOll taxes and cuatcma and import duti• for 5 ~o 
8 year• (excluding port dues and other service charges). 

Raw or primary ~roduct• are given reduced customs 
du~ies and i•port taxes and duties 'to the extent of 25 pecent 
of their CIP value' for 5 years. 
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Projects are exempted commercial industrial or business 

~axes for 5 years, indsutrial projects may also be exempt from 

exFort duty tax. 

The Goverr.ment may ban imForts/ext:orts in order to 

protect new proejcts. 

To qualify the project should demonstrate: 

savings in foreign exchange 

be sensible, sound, authorised and registered 

employ many Yemeni and train them 

minimum capital investment levels excluding land 

and buildings are: 

National Po reign Joint 
Capital capital Capital 
Projects Projects Projects 

(YR '000) (US$ '000) (US$ '000) 

Industrial 250 250 125 

Agricultural 500 1,000 500 

Livestock 500 1,000 500 

Touri•• Capital 5,000 5,000 2,500 

Further, the investor: 

au•t 9ive 6 aonthly report•, and let official• 

•i•it 

au•t only a•• exe115>ted it ... for th• project 

aust •ell in the local .. rtet at price laid down 

by Law. 
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1. 

1.1 

BACKGROUND INFORMATION 

The Developnent Projects study Agency (DPSA) 

The Development Projects study ~gency (DPSA) was established 
in 1980 under the Office of the National Committee for 

Central Planning (ONCCP) as the focal body for project 
preparation and appraisal in Ethiopia. Specifically, 

the principal purpose of the Agency, as laid down in 

Proclamation No. 175 of 30 January 1980, is: 

(a) to identify, study and prepare projects which are 

relevant to the implementation of the central plan; 

(b) to fix standards to be satisfied by all projects; 

(c) to ensure that the projects which are identified, 
studied and prepared by other Government institutions 

satisfy the regional standards; and 

(d) to provide consultancy services, upon request, to 
other government institutions engaged in the identi­

fication, study and preparation of !~vestment 

proposals. 

To fulfill these tasks, the DPSA is mandated to undertake 

the following activities: 

1. Identifying investment projects and preparing project 

profiles1 

2. Preparing pre-feasibility and feasibility studies1 

3. Carrying out appraisals of investment projects, including 

joint-venture proposala1 
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4. Establishing methodologies for project appraisal 

as well as for the preparation of prof ~les, pre-feasi­

bili ty and feasibility studies: 

5. Identifying relevant technologies and options for 

unpac~aqing of technology: 

e. Establishing an information system on matters related 
to investment and technology choice for the benefit 

of the DPSA itself and of other government institutions: 

7. Preparing and implementing training programmes for 

professionals within and outside the DPSA: and 

8. Providing assistance to other government institutions 

with respect to plant rehabilitation, technology 
choice, finance, marketing, etc. 

During the 1981-83 period, the DPSA evaluated and/or 
reformulated more than 85 different investment projects. 
At the same time, it carried out two complete feasibility 

studies which, if sub-contracted to outside consultants, 
would have cost $150,~00 to 200,000 each. Thus, substantial 
progress has been made during this period with UNICO 

technical assistance. The DPSA, however, continues to 

receive technical assistance on a substantial scale in 

the following fislda: 

1. The Perspective Ten Year Development Plan includes 

a lonq and detailed li•t of potentiai investment 
projects which are to be realiaed during the cOlling 
decade. 'l'he DPSA is expected to play a central role 

in preparing and appraising these projects. 
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1.2 

2. The DPSA is planning to expand its professional staff 

by more than 50% by the ~nd of 1986. 

3. Towards the end of 1983. an Apple III computer was 
delivered to DPSA and in mid 1985 an additional IBM 
PC/XT was acquired. A small group of professionals 

on the DPSA staff has received initial training in 

the use of the UNIDO Computer Model for Feasibility 
Ana1ysis and Reporting {COMFAR). {The write-up on 

COMFAR is attached as Annex I). Further training 
~n the use of COMFAR in project preparation is needed. 

4. The mandate of tne DPSA has recently been expanded 
to include also investment promction, particualrly 

in the context of the Joint Venture Proclamation 
of Jnauary, 1985. Additional training is, therefore, 

required to build up the necessary expertise in the 

new field among the DPSA staff members. 

Investment Projects and Proposed Profiles 

As mentioned above, the . Government has foraulat·~ d a Ten­
Year Perspective Plan in which about 3~0 indu~t~ial projects 

have been identified for implementation. However, moet 

of these project• aZ9 still at the idea stage. The 

Government wiahea to pursue a loqical stage-by-sta9e 
process of project selection, first undertaking 
•opportur.ity studies• before embarking on full-fledged 

feasibility studiea. The DPSA ia currently being assisted 

by ONDP/URIDO in building up national expertise ia tbe 
above mentioned four different areas under DP/B'l'll/14/00S­
Assiatance to the Develop119nt Project• atac!y A99DOJr 
Phase II. However, its capability continues to be 

limited and the DPSA i• certainly unable to cope with 
the workload generated by the ten year per~:ective plan, 
particularly in preparation of investment projects. 
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The Government has negotiated an IDA cred:.t line and 
some portion of foreign currency has be~n allocated to 

the DPSA. In addition, UNDP also approved a US$360,000 

contribution to the DPSA in order to share the costs 
with the Government for compili~q at leasL ~o investment 
project profiles utilizing the integral part of the allo­

cated funds. 

The group of studies to be covered in the compilation 

of a portfolio are as follows: 

(a) Chemical, Agro and Allied Indust~ies; 

(b) Engineering Industries; 
(c) Projects Related to Existing Industrial Activities. 

This terms of reference is prepared for compiling 16 

investment profiles for projects related to existing 
industries. The projects are listed as Annex II. 

The DPSA intends to compile each investment project 

profile in a comprehensive manner in o~der to provide 

the information as accurat.e as possible to the potential 

investors. The scope of the study is, therefore, to 
cover a financial and economic analysis as well as a 

detailed explanation of the selected technology and market 

analysis. 

Each profile should consist of the following ten chapters. 

The lenqth of each study report will be about 30 paqes 

plus appendices. 

1. Summary and COncluaion 
2. Project Back~.;:ound and History 

3. Market and Plant Capacity .. 
4. Mate=i~ls and In~uts 
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1.3 

5. Location 
6. Project Engineering 

7. Plant Organization and Overhead Costs 
8. Manpower 

9. Implementaiton Schedule 
10. Financial and Economic Evaluation. 

An explanation ofeach Chapter is given in Annex III. 

DPSA's Available Facilities and Professional Support 

The DPSA has been developing self-reliance capabilities 
in the preparation of investment projects applying COMFAR 
for financial/economic analysis. They also adopted the 
UNIDO Manual for the Preparation of Indutrial Feasibility 
Studies as a conceptual basis ~f project preparation. 
Presently three DPSA staff members are fully abreast 
with COMFAR operations and most of the professional staff 
members who are engaged in project prepartion and appraisal 
have a sound professional basis in this field. Due to 
heavy commitments of individual staff members of the 
DPSA to·the ongoing activities, however, substan~ial 
participation of DPSA staff in compilation of each opportunity 
study may not be feasible. 

However, DPSA would agree to avail COMP.AR facilities 
and DPSA staff member• to run COMP.AR to the extent possible 
for financial and economic analyses, should the selected 
foreign consulting fira deea this necessary and appropriate. 

Purthermore, the DPSA continues to require trainin9 of 
their new staff members in mastering specific conaultancy 
techniques in project preparation. In this respect, 
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II. 

the DPSA is willing to assign their staff ~embers to 

work to~~ther with the foreign consultants in the course 

of implementation of the entire consulting service not 

only for financial and economic analysis but also for 

data collection, technology selection, technical report 

writing- etc. Specific proposals to involve DPSA staff 

members in the compilation of .the portfolio are deemed 

valuable in terms of training DPSA staff members. 

OB.JIECTIVES 

The project is aimed at strengthening the Government's 

capacity to allocate its scar~e investment resources 

in a rational and consistent manner. Specifically, it 

is aimed at providing the Government with the basis for 

a sound investment decision and practical promotional 

tools through the preparation of industrial opportunity 

studies. 

III. SCOPE OP CONTRACTUAL SB.aVICE 

1. Complete 16 project profiles along the lines ex­

plained in the background information and Annex ~II 

and feed the necessary data to the summary sheets 

provided by DPSA during the field assignment. 

2. Recoaaae~ded practical investment promotion strategies 

and mea11s of introducing ident.if ied projects to poten­

tial in~eators. 
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IV GENERAL TIME SCHEDULE 

A team of consultants will be fielded in May, 1986. 

The actual c0mpilation oz the profiles will be followed 

and is scheduled to be completed by the end of 1986. 

The allocation of man/mcnths (m/m) in the home off ice 

and in tbe project area depends on the assessment of: 

(a) time required for collecting technical data in the 

home off ice and field survey in the project area 

for the compilation of each profile. 

(b) training elements of DPSA staff members, and 

(c) utilization of DPSA COMFAR facilities or other 

financial analysis computer package already in use 

by t?'le invitees. 

Point A below is anticipated to be within four weeks 

after the closing date of the tender. 

(a) Award of the contract 

(b) Team leader arrives in Vienna 

(briefing) 

(c) Consultants initiate field work 

(d) Completion of ~he final report 

attaching the project prof ilea 

project summary sheet 

(e) Debriefing/submission of draft 

final report to UNIDO and DPSA 

(f) Submission of final report 
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v. REPORTS 

A draft final report (in English)in thre~ copies will 

be submitted to UNIDO and three copies will be submitted 

to the DPSA. 20 sets of the final report will be submitted 

to UNIDO after receipt of the comments of DPSA and UNIDO. 
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Annex II 

List of Projects Related to Existing Industries 

1. Cold storage 

2. LPG cylinders 
3. Vegetable dehydration for export 

4. Leather garments 

5. Strawboard 

6. Castor oil 
7. Gelatin for export 
8. Straw treatment and pelletizing 

9. Aerosol-insecticides, cleaners 

10. Ammonium chloride 

11. Indusrial g3ses 
12. Regeneration of motor oil 

13. Vegetable tannin 
14. Detergents and other cleaning preparations 

15. Lime stone based industLies 

16. Marble cutting ' polishing for export. 
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1. 

2. 

3. 

Annex III 

OUTLINE OP PROFILE PREPARED BY CONSULTANT 

Swmnary and Conclusions 

This section should smimarize all conclusions and re­

commendations coverinq all critical aspects of the study. 

, 
Introduction and Project Description 

State: 

Name and address of project promote~ 
Project orientation: market or raw material oriented 

Market orientation: domestic and or eJCP<>rt 
Economic and indsutrial policies sup~'X>rtinq the project 

Project backqround and description. 

Market .•nd Plant Capacity 

Describe market potential and plant capacity, and list 

annual data on: 

Demand analysis - domestic and export 

Price analysis 

Product quality 

Projected sales 
Production proqramme 

Plant capacity 
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4. 

5. 

6. 

7. 

8. 

Materials and Inputs 

Describe general availability of: 

Raw materials 

Auxiliary materials 

Factory supplies 

Utilities 

List annual supply requirements of material inputs 

Location 

Describe location and state plant site if possible 

Project Engineering 

Describe layout and scope of the project 

State technology recolll!'lended 

Summarize e~uipaent recommended 
Describe required civil engineering works 

Sources of technology 

Plant Organization 

Outline the orqanization 

Manpower 

' 

State selected type and size of labour force , 
State selected type and size of staff 

Identify training requirement• 
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9. Implementation Scheduling 

Duration of plant erection and installation 

10. Financial and Economic Evaluation 

Total investment costs: 

List major investment da~a in local and foreign exchange, 
as needed, for: 

Land and site preparation 
+ Civil engineering works 

+ Technolog~ and equipment 
+ Pre-production capital costs 

+ Working capital 

= Total investment costs 

Total production or manufacturing costs (at feasible 
normal capacity) 

List annual data for: 
Factory costs 

+ Administrative overheads -

+ Sales and distribution costs 

• Operating costs 

+ Financial costs 
+ Depreciation 

• Total production or manuf acturin9 co•t• 
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Financial evaluation~ 
Net present value 

Internal rate of return 

Pay-back period 

Simple rate of return 

Break-even analysis 

Sensitivity analysis 

Required financial statements 

Financial ratios 

Economic Evaluation appraise the project proposal from 

the national economic point of view. 
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I. SUMMARY 

The precipitated calcium carbonate project is expected 

to produce pure calcium carbonate which has a lot of industrial 

application, mainly as filler material. At the present time, 

the volume of calcium carbonate imported into the country is 

in the order of 3100 tons a year. 

Limestone deposit which is available in 10 of the 14 regions 

of the country in abundant quantity is the sole raw material 

used to produce precipitated calcium car· onate. 

The investment in mac~inery and equipment of an independent 

automated plant is estimated at about Birr 14.6 million, while 

that of a semi-automated plant is estimated to be about Birr 

13.1 million. The foreign currency component will be abou~ 

80\ in both cases. 

The direct contribution of the project in the form of employ­

ment will depend on the level of automation adopted. If an 

automated plant is considered the number of workers would be 

around 60 persons. However, if the plant considered is a semi­

automated one then the number of workers could be as high as 

109, with corresponding wage bill variations. 

The building size was estimated at 2,000 m2
• 

The internal rate of return of the independent automated 

plant was estimated to be 15.61\ with a net p ·esent value of 

Birr 6.25 million discounted at lOt pa. When the project is 

integrated within the envisaged lime plant the IRR would turnout 

to be 29.53t with a net present value of Birr 12.4 million 

discounted at lOt p.a. because of a reduction in fixed invest­

ment cost as a result of the integration. 
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The economic rate of return of the independent automated 

plant turned out to be 24.48 with a net present value of Birr 

17.72 million discounted at lOt p.a. This rate of return is 

estimat~d to be 45.94\ with a net present value of Birr 25.47 

million discounted at 10\ p.a. under the integration. 
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II. INTRODUCTION 

Precipitated calcium carbonate is an important chemical 

in many industrial processes, such as paper, plastics and rubber 

industries. However, due to the low level of development of 

these basic industries in Ethiopia, the demand for PCC has remained 

relatively low. 

Due to the nature of the raw material, which is limestone 

and as well as the final product PCC, the project is raw material 

oriented. The project is an import substituting one and will 

be completely based on local raw material. 
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III. MARKET AND PLANT CAPACITY 

A. MARKET STUDY 

1. Product Description and Application 

In its natural state calcium carbonate, mainly chalk, 

marble or limestone, is found in various qualities and quantities 

in many countries throughout the world. Many of these rocks 

are composed of the skeletal remains of tiny sea-creatures. 

I.imestones may be produced by the cementation of carbonate sand 

grains derived by erosion from a former carbonate landform (hill, 

platform}. Limestone might also result from direct precipitation 

in seawater, in which case it is a chemical rock, like salt, 

whose formation has been governed by such factors as water, 

temperature, pressure and the concentration of the solution. 

Since the three types of carbonate sediments may be 

mixed while they are still in the depositional environment or 

may be modified by various post-depositional changes, the final 

product may be a rock with a very complicated history. ~hey 

represent about 20\ of all sedimentary rocks and occur in all 

continents. 

In Ethiopia, limestone is found in large deposits 

in the Harrerghe, Shewa, Sidamo, Bale, Gojjam, Tigrai, Arssi, 

Wellega, Wello and Eritrea regions. It is extracted in many 

quarries in the country to manufacture cement, lime, etc. 
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Calcium carbonates have a variety of economic uses. 

As building stone, limestones and dolomites {limestone containing 

mor~ than 5% magnesium carbonate) are used for monuments, exterior 

and interior facings and flooring of several kinds. Crushed 

rock is used for railroad ballast, riprap fill {broken rock 

used to protect structures from the natural process of erosion) 

around th~ bases of dams and piers, filter beds in sewage treat­

ment and for surfacing of airports. The heating of limestones 

and magnesl~m limestones to a temperature of 900°C - lGOOGC 

will dissociate limestone into lime and carbon dioxide. Lime 

has major applications in the construction industries, for the 

manufacture of glass and for agricultural purposes. Cabronate 

rocks are also common host rocks for man~ ore deposits, because 

they are easily attacked by high temperature solution that pre­

cipitate ore minerals. 

Although, the envisaged project is on limestone based 

industries, lime and chalk are produced in the country in sufficient 

quantities for the local market. This study is specifically 

on calcium carbonate which has many industrial applications. 

The chemical, paper and rubber industries are expected to boost 

their production in the near future by increasing the current 

output and at the same time creating new capacities. This activity 

will result in a significant increase in the demand for calcium 

carbonate as filler/extender material. 

The traditional application of fillers and extenders 

was to reduce the cost of the compound by lessening the amount 

of the expensive resin required to make it a functional part. 

The conventional role of fillers still exists, although the 

stress on fillers has gradually shifted toward physical property 

modification and improvement. Mineral fillers are being evaluated 

with the aim of creating compound properties which are not obtai~­

able without them. 

AS 
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Calcium carbonate continues to play a crucial role 

in the filler market. It is available in different particle 

sizes. It is white, non-toxic, easily dispersed when used. 

Natural ground limestones can be purchased in various grades 

and sizes. Surface treated compounds of both ground natural 

and precipitated calcium carbonate are also available. 

The coarser, and cheaper grade of calcium carbonate 

can be considered strictly as fillers since their primary function 

is to extend the resin. The finer grades, however, offer a 

physical property improvement and can be considered as functional 

fillers of particle size. 

Generally speaking, calcium carbonate is extracted 

by an open cast mining method, whether they be marble, chalk 

or limestone. Thereafter, the processing is determined by the 

quality of the raw material as well as the e~d-use of the refined 

product. 

The paper industry is increasingly using calcium car­

bonate in slurry form, while manufacturers of paint, rubber 

and plastics generally opt for dry powder. 

The application of calcium carbonate in the paper 

industry as a filler would improve the appearance of printing 

and writing papers. Without it, a high quality printi~g material 

would be difficult to attain. 

Calcium carbonate is used in the manufacture of paper 

and board as a filler and as a surface coating to improve its 

printability. This product is also required to fill the inter­

stices of the cellulose fibres which are the main constituents 

of a sheet of paper. The amount of filler material required 

varies considerably with the type of paper. For instance, a 

quality magazine page may contain upto 30% by weight. 
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Calcium carbonate is also used in the rubber, paint 

and plastics industries. In the rubber industry, it is used 

as fillers in particle size, and when fine, it gives strength 

and quali~y to the rubber. The paint industry uses calcium 

carbonate fillers as extenders, as they are commonly referred 

to, partially to replace expensive prime pigments. 

Plastics how~ver, represents the most exciting field. 

Recent filler evaluations in polymer systems and end-use applica­

tions, which traditionally were unfilled, indicates this shift 

in interest. Lately, in order to improve the quality of weather­

able PVC compound, fine particle sizes of precipitated calcium 

carbonate have been used. The current application areas in 

the plastics industry include polyester moulding compound, vinyl 

plastisols, elastomers, PVC, vinyl floor tiles, flexible and 

rigid PVC, polypropylene, urethanes and polyethylene. 

2. Past and Future Demand Analysis 

As mentioned earlier ih this study,there are many 

applications for calcium carbonate. These applications include 

additives in animal feedstuff, coating of some fertilizers, 

in the production of insecticides and herbicides, and as filler 

material in the pulp and paper, paint, plastic and rubber in­

dustries. In this study, therefore, the demand for ~alcium 

carbonate was basically assessed by taking into account the 

anticipated production plans of paper and pulp, paint, plastics, 

and canvas and heavy duty shoes. 

According to the Plafticm Sector Survey undertaken 

by the Industrial Projects Service (IPS), the present requirement 

of precipitated calcium carbonate by the paint, paper, plastics 

and rubber industries is estimated at 3060 tons per year. 
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This demand level is anticipated to increase signifi­

cantly in the near future. The increase in demand is assumed 

to result from the substantial increase in the production of 

those outputs which require precipitated calcium carbonate in 

the production processes. The most important projects which 

would require precipitated calcium carbonate are the implemen­

tation of a bagasse pulp project, and in the plastic industry, 

the introduction of new product lines, such as flexible PVC 

land drainage pipes, rigid PVC pressure pipes for water dis­

tribution and PVC bottles for edible oil and mineral water. 

Thus a combination of these plans will increase ~he require­

ment of precipitated calcium carbonate. 

The demand assessment for precipitated calcium car­

bonate was, thus, carried out taking into account the following 

requirements: 

The filler material requirement in the plastics 

industry was estimated by taking into considera­

tion past plastics production and the volume of 

precipitated calcium carbonate consumed in the 

same period. The amount of calcium carbonate used 

during the same period amounted to an average of 

15\ in weight and it was assumed that this con­

sumption rate will continue in the future. 

The amount of calcium carbonate consumed in the 

paint industry represented about 23\ per unit of 

output. This percentage was applied to the produc­

tion anticipated in the Ten-Year Perspective Plan 

to esti~te the future requirement of precipitated 

calcium carbonate for paint production. The anti­

cipated production of paint, starting from 3900 

tons in 1985, reaches 10,500 tons1 in 1988 and remains 

at this level until the end of the Plan period. 

l Source: ONCCP. 
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The consumption coefficients of calci~~ carbonate 

for heavy duty and canv~s shoes was esti~at~d to 

be 250 and J20 grams per pair of shoe~, resr~ctively. 

These figures were supplied by frae ~:3tional Leather 

and Shoe Corporation. 

The demand projection for precipitated calcium carbo­

nate was carried out on the basis of the anticipated requirement 

by the industries indicated in Table I. According tc this pro­

jection, the demand starts at 4603 tons in 1988, increasing 

to 8658 tons in the year 2003 (See Table I ). 

It is worth noting at this juncture that the projec~ed 

demand level is subject to the anticipated increase in the pro­

duction volume of the various items, that use calcium carbonate 

as an input, the introduction of new product lines and, the 

implementation of the projects indicated in the preceding para­

graphs. But, without the realization of these plans, the deMand 

projection shown in Table I will be on the high side. 

3. Pricing 

The current FOB price of precipitated calcium car­

bonate ranges from US$450 to 05$800 pe::- ton, deper.ding on the 

grade and whether it is coated or not. HowevP.r, Addis Tyre 

Co., s.c. which uses PCC as a filler material in the pronuction 

of tyres, purchased it at a price ( landEd cost) ranging from 

Birr 943.22/ton to Birr 1020/ton in 19871. 

1 Addis Tyre Co. s.c., Addis Ababa. 
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Year 

1988 
1989 
1990 
i991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 

TABLE I 
DEMAND FORECAST FOR CALCIUM CARBONATE 

( TONS) 

P R 0 J E C T E D D E M A N D 
Canvas I 

Paper Pafot Heavy Duty Plac;tics 
Industries Industries Shoes Industries 

2415 1727 461 
2415 1914 539 
2415 2122 631 

392 2415 2353 738 
445 2415 2610 864 
485 2415 2896 1011 
505 2415 3215 1182 
525 2415 3541 1382 
525 2415 3541 2065 
525 2415 3541 2177 
525 2415 3541 2177 
525 2415 3541 2177 
525 2415 3541 2177 
525 2415 3541 2177 
525 2415 3541 2177 
525 2415 3541 2177 

- AlO -

Total 

4603 
4868 
5168 
5898 
6334 
6807 
7317 
7863 
8546 
8658 
8658 
8658 
8658 
8658 
8658 
8658 
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B. PLANT CAPACITY AND PRODUCTION PROGRAMME 

1. Plant Capacity 

The demand estimate for precipitated calcium carbonate 

reachs 8658 tons by 2003, whilest the minimum economic scale 

of a precipitated calcium carbonate plant is 15,000 tons per 

year. 

In other words, the projected demand volume represents 

58' of the minimum economic scale. To make the project a viable 

proposition, however, it may be necessary to consider two lime 

products, namely, quicklime and hydrated lime, which result 

from calcium carbonate manufacturing. 

These two products have a wide range of applications, 

of which the important for the Ethiopian economy are a bonding 
agent in kraft paper production, bleaching of paper pulp, raw 

material for alkali manufacture (e.g. soda ash, bicarbonate 

of soda and caustic soda), raw material in the production of 

calcium carbide and as a filler in insecticides, absorbant for 

chlorine, in water treatment, as a sanitation aid in treatment 

of sewage and industrial. waste, raw material in the production 

of qlass, refractories, sand-lime bricks, cellular concrete 

products, in food production (e.q. production ~f suqar, qelatin), 

to dehair hides in leather tanning, as fertilizer, and as a 

flux in road construction. 

The production of PCC could be incorporated into a complex, 

manufacturing other limestone products (e.q. quicklime and hydrated 

lime). One qood opportunity to tnteqrate the production of 

PCC is in the enviaaqed lime plant at Dire Dawa (120,000 tps) 

to be implemented by the Ethiopian Cement Corporation (ECC). 

All 
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It is conceivable that the plant could produce only 9000 tpa 

of PCC within the complex of the lime plant. Thus in addition 

tc a stand-alone PCC plant, an alternative costing has been 

worked out (for financial and economic analyses) on the basis 

of the planned lime manufacturing complex. 

2. Production Programme 

Assuming that the envisaged plant would start pro­

duction in 1992, the capacity utilization of the plant would 

be 42% in the first year. The capaci~y utilization will reach 

45% in the second year. After seven years of the start-up, 

the demand for PCC will reach 8658 tons and the plant would 

be operating at 58\ of its full capacity. The production 

programme and the capacity utilization are given in Table II. 

Al2 
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Year 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

TABLE II 

PRODUCTION PRGORAMME AND CAPACITY UTILIZATION 

Projected Production Proqr.lllJlle Capacity 
Demand ( Tons ) Utilization 
(Tons) Dry Form Slurry Form ( ' ) 

6334 5889 445 42 

6807 6322 485 45 

7317 6812 505 49 

7863 7338 525 52 

8546 8021 525 57 

8658 8133 525 58 

8658 8133 525 58 

8658 8133 525 58 

8658 8133 525 58 

8658 8133 525 58 

8658 8133 525 58 

6656 8133 525 58 
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IV. RAW MATERIALS AND INPUTS 

A. RAW MATERIALS 

1. Limestone 

Ethiopia has enormous reserves of limestone to meet 

any future requirements.Limestone deposits in Ethiopia have 

a wide geographic distribution and a large stratigraphic range. 

The stratigraphic relations have been surveyed by a number of 

geologists and it is known that the age of these limestones 

ranges from Jurassic to Quaternary . 

Substantial amounts of Jurassic limestone have been found 

in the Tigrai, Shewa and Harrerghe Administrative Regions 

but the largest zone is located in the Ogaden. 

Most of the quarries are located near the Addis Ababa -

Asmara road. Other small quarries are located in various parts 

of the country. The major limestone deposits in the country 

are discussed briefly below . 

a) Arssi 

Limestone deposits are known to exist at about 

150 km south-east of Addis Ababa. 

b) Gojjam 

Light-grey limestone depos~ts are found at the 

southern embarkment of the Blue Nile, 200 km from Addis Ababa. 
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c. Harrerghe 

Substantial reserves of limestone are known to 

exist near Dire Dawa, where a cement factory is located. The 

variety is dark gray, co~pact and finely crystalline, and breaks 

with a conchoidal fracture. 

d. Shewa 

The largest deposit in Shewa is located in 

Mugher with a potential reserve of more than 25,000,000 tons. 

A relatively large deposit of lime.stone occurs in Ambo, 130 

km from Addis Ababa. 

e. Sidamo 

The limestone of the Eastern Plateau can be reached 

by the Addis Ababa - Kebre Mengist - Neghele road. The material 

dresses easily and has an attractive appearance. 

f. Tigr3.i 

Considerable deposits of limestone are found 

in Tigrai. 

In general the estimated reserves in Harrerghe, 

Tigrai, Bale, Shewa, Wello and Arssi could meet the total re­

quirement for liemstone for many years to co~e. 

2. OTHER MATERIALS 

Other raw mate~ials required in small quantities are oil 

and greases, salt and laboratory chemicals. 

AlS 
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B. INPUTS 

1. Uti.li ties 

a. Water 

The consumption of water per ton of PCC is 

estimated at 10 m3
• 

b. Electricity 

The electric consumption will depend on the 

market need for a dry product as opposed to the filter cake. 

As a rule of th·Jlllb, the cake contains about 40\ PCC. Therefore, 

1.5 tons of water has to be removed to qet 1 ton of water-free 

PCC. The enerqy required is around 1,500 kWh per ton of dried 

product. 

c. Fuel Oil 

The fuel oil requirement per ton of end-product 

was assumed at 0.1 ton. It must be noted that the production 

process is enerqy intensive. As such, attention to enerqy 

savinq and recovery methods will be important in the plant 

desiqn. furthermore, good maintenance practices and careful 

monitorinq of the operation will be essential to keep the costs 

under control. 
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C. RAW MATERIAL REQUIR~ENT AND SUPPLY PROGRAMME 

1. Limestone 

For the production of precipitated calcium carbonate 

(PCC), the principal raw material is limestone. The plant needs 

a regular supply of limestone, containing a high percentage 

of calcium carbonate, preferably 95\. The purer the liemstone, 

the more efficient will be the productivity of the plant, 

(e.g. less impurities to dispose of, more calcitJm cabonate 

being burnt). A gooe raw material to final product yield will 

be 1.1:1, allowing for a 5\ loss during the process and the 

elimination of impurities. 

2. Resins, Fatty Acids, Wetting Agents 

Resins, fatty acids and wetting agents are used for 

PCC coating, d~pending on the application of the final product. 

The annual supply programme of the principal raw 

material, i.e. lime~tone has been worked out taking into 

account the planned production programme. (See Table III). 

D. MATERIAL AND INPUT COSTS 

1. Cost of Raw Material 

The cost of the limestone was estimated at Birr 40/ton. 

The annual cost ~f other minor materials (oil and qreases, salt 

laboratory chemicals) was estimated at Birr 62,100/year. 

Al7 



---------------------

)It .... 
CD 

-·--
INPUT 

Limestone 

UNIT 1992 1993 

-
ton 6967 7487 

TABLE III 

ANNUAL SUPPLY PROGRAMME OF LIMESTONE 

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

-·-------- ----------- --------
8048 8650 8823 9400 9523 9523 9523 9523 9523 9523 

------------ -- ----------
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2. Cost of Utilities 

Electricity 

The cost of electric power will be Birr 0.22/kWh. 

Fuel Oil 

The cost of fuel oil will be Birr 581/ton. 

Packing Materials 

Packing costs for PCC in 50 kg sacks will amount to 

about Birr 114,000/year. 

Fuel For Vehicles 

The total annual cost of fuel for vehicles was esti­

mated at Birr 20,000. 

Al~ 
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V. LOCATION 

The location of the proposed plant should be preferably 

near the source of the major raw material. It is thus recom­

mended that the plant be located either at Mugher or Dire Dawa, 

where large reserve of limestone is available. The former location 

has the advantage of proximity to the market as the main end-

users of PCC are concentrated in Addis Ababa, while in the latter 

case, the plant can be built as an attachment to the envisaged 

lime plant to make the production competitive. However, the 

production of PCC and other refined minerals in general involves 

the use of very large amounts of energy - much more than with 

nu.ny other industries (See Chapter IV, B) and if the plant is 

to be integrated within the envisaged lime plant at Dire Dawa, 

additional infrastructural cost will have to be considered as 

the vailable power at Dire Dawa does not meet the required energy 

to run the plant. Alternatively, other cheap sources of power 

(e.g. heavy fuel oils) and low energy processes for drying PCC 

should be investigated at the feasibility stage of the study. 
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VI. TECHNOLOGY AND ENGINEERING 

A. TECHNOLOGY 

1. Manufacturing Process 

PCC was first produced in 1850 by J & E Sturge Ltd. 

in Birmingham, UK. Thi~ company still operates the technology 

although it is now part of the large multi-national mining 

company, Rio Tinto Zinc. Its main competitor as far as 

technology is concerned is Pfizer Inc., a large American 

chemical company. 

PCC can be produced by several methods but only the 

carbonation process is commercially used as it is the simplest 

and most direct route using limestone which is a readily avail-· 

able and relatively low cost raw material. In this connection, 

it must be noted that about 16,000 tons of precipitated calcium 

carbonate will be made available as by-product w~en the envisaged 

caustic soda plant starts production in 1990. However, it will 

be recycled to be used as a raw material of the plant. 

The limestone should be low in iron and magnesium, 

especially if colour is an important end use factor, e.g. for 

paint. 

The objective of the process is tc separate out the 

impurities in the raw limestone and form a purified calcium 

carbonate. The steps, which are summarised in Figure I are 

as follows: 
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FIGURE l 

PROCESS FLOW CHART OF PRECIPIT ATEO 
CALCllM CARBONATE ( PCC) PRODUCTION 

LIMESTONE 

~ 
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a. Calcination 

The limestone is calcined in a kiln using a clean 

fuel such as natural gas or LPG, to obtain carbon dioxide and 

quicklime. Both these products are recovered and purified. 

b. Hydration or Slaking 

The quicklime is mixed with water to produce 

a milk-of-lime or hydrated lime. 

c Carbonation 

After being cooled and purified, the carbon 

dioxide gas is bubbled through the milk-of-lime in a reactor. 

When the calcium hydroxide has been converted to the carbonate, 

the PCC is made and exists in a slurry of water and impurities 

awaiting separation. 

d. Screening 

The impurities remaining in the slurry are coarse 

particles in comparison to the micro-sized PCC and therefore 

can be easily sieved out of the mixture. 

e. Dewatering 

The mixture is thickened by using, a pressure 

belt filter or a rotary vacuum filter or both. 
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f. Drying 

After dewatering, the filter cake contains 25% 
and 60% of solids. The final drying, if necessary in a cake 

form acceptable in some applications, is carried out in one 

of a range of drying types, viz., rotary, tunnel, spray or flash. 

g. Coating and Packing 

Some grades are coated with fatty acids, resins 

and wetting agents depending on the application. The coating 

can be applied before or after the drying process. The material 

may be milled if the size of grain is critical to the end use. 

Then the product is either stored in bins awaiting bulk ship­

ment, or filled into 25 kg bags ~ typical specification for 

the paint industry for e~ample is: 

Minimum ' CaC03 98% {water free) 
Maximum ' H20 volatiles 1% 

Fineness below 20 microns 

Maximum ' retained No. 325 sieve: 1% 
Maximum alkalinity NaCH per/g. 0.5 mg 

2. Source of Technology 

The international markets for ~CC are stable 

or marginally declining. As a result, companies are not keen 

to license new production which effectively increases the world 

supply and reduces the market share of the existinq producers. 

Similarly, a joint venture production is not favoured at present. 

On the other hand, Sturge and Pfizer may possibly respond posi­

tively to an invitation to build such a plant. 
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B. 

Their addresses are: 

J. & E Sturge Ltd. 
I.if ford Chemical Works 
Lifford Lane 
Birmingham 830 3JW 
UK 

Pfizer Inc. 
235 East 42nd Street 
New York, NY sl0017 
USA 

ENGINEERING 

1. Machinery and Eguipmer~ 

The key items of equipment are the kiln, the drier 

and rotary vacuum filter. These alone account f~r 60% of the 
capital costs. 

The costs vary according to the level of automation. 

The latest technology is completely automatic requiring only 

a 'minder' to monitor the production process. I.ess automated 

systems are available, although the capital cost saving is re­

lativley small. Therefore the automated plant is recommended 

in this study. {See Table IV for details of the capital 

investment). 

2. Plant Layout 

The building size was estimated at 2,000 m2
• The 

site has to be 3 times to accommodate storage yards, transport 

and mainte;1ance fa~ilities, lorry movements, settlement beds 

and storage depots. 
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TABLE IV 
TOTAL FIXED INVESTMENT COST 

( 
1 000 BIRR l 

Semi-Automated Plant Automated Plant 
Description 

F.C l.C Total F.C L.C 

Lime kiln 3,105 - 3,105 3,105 -
Reactor 1,242 - 1,242 1,242 -
Flash dryer 2,277 - 2,277 2,277 -
Rotary dru~ vacuum 828 - 828 828 -
Filter 
Other equipmert (e.g 
screens, conveyors de-
pending on the levll 
of automation) 828 - 828 1863 -
Spares 372 - 372 465 -

Total Equipment Cost 8,652 - 8,652 9,780 -
Freight (lOS of FOJ) 

(4,305) (4,305) {5,433) 
865 865 - 978 

I (430) (430) (543) 

Total Machinery & 
Equipment 8,652 865 9,517 9,780 978 

(4,305) (430) (4,735) (5,433) (543) 

Erection 84C 360 1,200 840 360 
(447) (191) (638) (447) (191) 

Local Cost (12.51 o( 
C & F) - 1,189 1,189 - 1,344 

{591) (591) (747) 

Total cost of machi 
nery equipment (incl. 10441 2655 13096 11682 2950 
lOS contingency) (5,227) (1,333) (6,560) (6,468) (1,629) 

NOTE: Figures in brackets are c~st estimates (without 11 .. kfln 
and reactor) for a PCC plant wfthin a lime 1111nufacturfng 
complex. 
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Total 

3,105 
1,242 
2,277 

828 

1863 
465 

9,780 
(5,433: 

978 
(543) 

10,758 
(5~976) 

1,200 
(638) 

1,344 
(747) 

14632 
(8,097) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table IV (Cont'd) 

Description 

BUILDING AND CIVIL WORKS 

Building Cost 

Site Development (2% of 

building cost) 

Outdoor Works 

(Sewage, drainage, piping 

etc. 10% of building 

cost) 

Total building and Civil 

Works Cost (incl. 10% 

contingency) 

SERVICE E2UIPMENT 

Off ice Furniture and 

Equipment 

VEHICLES 

Service car 

Pick-up 

Total vehicle cost includ-

ing 10% contingency) 
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c 0 s t 
('000 BIRR) 

F.C L.C TOTAL 

540 1,260 1,800 

36 36 

180 180 

594 1,624 2,218 

15 35 50 

18 7 25 

28 12 40 

50 22 72 
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VJ 1. PI.1\NT OPG/".NJ 7.1\Tl ON 1\NP MANPOv:J:i' 

A. PLANT ORGAN I ZA '1'I ON 

The organization chart of a plant capable of producing 

15,000 tons a year of PCC is given in Figure II. 

The plant would be headed by a Plant Manager who would 

be responsible for the overall activities of the factory. It 

will have a Production Division, Accounts Division, Administra­

tion Division and Commercial Division. 

B. MANPOWER 

The manpower requirements vary according to the degree 

of automation. The difference between a fully automated and 

a semi-automated plant is given in Table v. 

It is assumed that the plant will operate for 330 days 

a year on a 24 hour basis. This will requ'i.re 4 shift production 

team. The number of packers depends on the amount required 

ta be bagged. A nominal number has been suggested. They will 

w~rk one 8-hour shift a day. 

The production head and the five laboratory technicians 

will require about 3 months training on the properties of the 

product and how to achieve them. There are about 15 variables 

which can be manipulated to produce different grades of PCC. 

The supervisors and operators can be trained during the 

plant commissioning. 
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FIGURE xi: 

ORGANIZATION CHART OF PC~ 

MANUFACTURING PLANT 

PLANT MANAGER 
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> n COMMERCIAL - ACCOUNTS PRODUCTION AOMINI STRA TrON 

DIVISION DIVISION DIVISION OlvtSION .... 
- -

{::s:~~~:s::: :J y GENERAL 
LAIOftA1'0RV MAINTENANCE ACCOUNTING GE:NERAL. SERVICE -

- - - - -

-

- ST 0 RE - SALARY ANO I 
WAGES - -

L - - PRODUCTION PACKING 
UNIT UNIT 
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TABLE: V 

MANPOWER REQUIREMENT AND SALARIES 

Automated Semi- Monthly Total No. of Number Automated Skill Salary/ Annual Remark Personnel Shifts Of Number Of Level Person Salary 
Employees Employees (BIRR) (BIRR) (Birr) 

-
Plant Manager l l 1 Proj./Tech. 1200 14,400 
Secretary l l l Sk 350 4,200 
Production Manager l l l Proj./Tech. 1000 12,000 
Accountant (Chief) l l l SI< 700 8,400 
Accountant l l 1 SI< 450 5,400 
Clerk 1 2 2 SK 250 6,000 
Administrator l l 1 SK 600 7,200 
General Service 1 2 2 SI< 350 8,400 
Conunercial, Head l 1 1 SI< 600 7,200 
Sale~ l 1 l SI< 450 5,400 
Storekeeper l l 1 SK 250 3,000 
Sitift Supervisor 4 - 4 SK soo 24,000 
o:)erator 4 4 48 SS!< 150 7,200 automated) 

8(if 400 (semi-automated) 
Pack?r - bagging l 3 3 SSJ< 120 4,320 

- bulk l 1 1 SSK 120 1,440 
Labourer/loader 4 16 20 USJ< 90 17,~80 (automated) 

21,60 semi-automated) 

·-
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TABLE v (Cont'd) 

I 
)II 
w 

utomated Semi- Montn1y Total 
No. of I Number Automated Skill Salary/ Annual 

Personnel I Shifts Of Number Of Level Person Salaryl Remark 
Employees Employees (&IRR) (Birr) 

----- - ----·----- -----·- -------·--r------------
Maintenance, Head 1 1 1 SK 700 8,400 
Maintenance Personnel* 4 5 5 SK 450 27,000 

Laboratory Technician 1 5 2 SJ< 450 27,000 Fautomated) 

10,800 ksemi-automated) 
Driver 1 2 2 SK 250 6,000 

Guard 3 6 6 USK 90 6,648 

Cleaner l 2 2 USK 70 1, 680 

Messenger l 2 2 USJ< 70 7, 680 

.... I TOTAL I 60 109 I 267, 600 J automated) 

(Incl. 25• employment 351,750 lsemi-automated) 

benefit) 

----------------------'----------··-----------
* Extra fitter on the main day shift. 

Semi-
Skill distribution Automated Percent Automated Percent 

Profeaaional/technical 2 3.3 2 1. 8 
Skilled (SK) 24 40 25 23 
Semi-akilled (SMSK) 8 13.3 52 47.7 
Unald l led (OSI': ) 26 43.3 30 27.5 

TOTAL 60-----100----1or----nro-
---------------------------
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VIII. IMPLEMENTATION SCHEDULE 

An indicative implementation schedule depicting the 

main activities has been worked out and is given in Fiqure 

III. The establishment of the plant startinq from the plant 

desiqn to the trial run and commissioninq will take about 23 

months. 
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IX. FINANCIAL AND ECONOMIC EVAUATION 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment Cost 

The major breakdown of the total initial investment 

cost for the automated plant is shown in Table VI. 

TABLE VI 

SUMMARY OF THE INITIAL INVESTMENT COST 
( I 000 BIRR ) 

Currency 
Foreign Local 

Buildings and Civil Works 594.00 1624.00 

Plant Machinery and Equipment 11682.00 2950.00 

Office Furniture and Equipment 15.00 35.00 

Vehicles 50.00 22.00 

Preproduction Expenditure 30.49 274.41 

Total 

2218.00 

14632.00 

50.00 

72.00 

304.90 

Total 12371.49 4905.41 i1216.9o I 

' 
The foreign currency component of the total initial 

investment cost will be about 72•. About 94• of the total foreign 

currency requirement will be for machinery and equ1pment. 
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2. Working Capital Requirements 

The following parameters were used to estimate the 

net working capital requirements of the precipitated calcium 

carbonate plant. 

~ Months of Coverage 

1. cash in hand 0.5 

2. Accounts Receivable 1.0 

3. Rav Materials 1.0 

4. Work in proqress o.s 
s. Finished products 1.0 

6. Accounts payable 1.0 

The net workinq capital requirement on the 7th year 

of production amounted to Birr 0.69 million. About Birr 0.10 
million of the total net workinq capital will be rquired in 

foreiqn currency. This represents about 15' of the total net 

workinq capital requirements. 

3. Production Costs 

The detailed.production cost estimation is qiven 

together with other required financial statements. 

The total production coat on the fifth year of pro­

duction amounts to Birr 4.81 million, out of which about 28' 

is in foreiqn currency. 

4. Internal Rate of Return (IRR) 

The financial analysis of the precipitated calcium 

carbonate plant was worked out under two alternatives. 
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The first alternative was to establish an independent calcium 

carbonate plant at Mugher. Under this alternative t1e internal 

rate of return calculated was 15.61\ with a net present value 

of Birr 6.25 million discounted at 10\ p.a. 

The second alternative considered was the integration 

of the precipitated calcium carbonate plant within the envisaged 

lime plant at Dire Dawa. The fixed investment cost will reduce 

by Birr 2.64 million if the integration is to be adopted. The 

internal rate of return calculated was 29.53\ with a net present 

value of Birr 12.4 million discounted at lOt p.a. 

In this study the selling price assumed for the f iuancial 

analysis was Bir 1240 per ton. It was built up based on the 

F.O.B. price of US $450 per ton. Jn fact the current FOB price 

of precipitated calcium carbonate ranges from US$ 450 to US$ 

800 per ton, depending on the grade and whether it is coated 

or not. For this project US$450 has been used as a base to 

establish the domestic selling prfce based on the experience 

of Addis Tyre Co., s.c. Addis Tyre Co. s.c. uses PCC as a filler 

material in the production of Tyres. It purchased PCC at a 

landed cost ranging from Birr 943.22/ton to Birr 1020/ton in 

1987. 

The sensitivity of the project to a decrease in the 

selling price was also analyzed. If the selling price of PCC 

is assumed to be Birr 980 per ton~the internal rate of return 

_will become 9.1,. In order to make the project viable the 

selling price should, therefore, be more than Birr 1000 per 

ton. 
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5. Breakeven Analysis 

Taking the 6th year of production as a base, 

~he breakeven point would be reached at a production of 3800 

tons of precipitated calcium carbonate. The total revenue 

generated at the breakeven point would be Birr 4.71 million. 

The breakeven point could be reached at a lower produciton level 

provided the plant is to be integrated with the envisaged lime 

plant at Dire Dawa. 

B. ECONOMIC ANALYSIS 

The economic rate of return of the independent PCC plant 

turned out to be 24.48\, with a net present value of Birr 17.72 

million discounted at 10\ p.a. On the other hand,the economic 

rate of return of the integrated PCC plant calculated was 45.94\, 

with a net present value of Birr 25.47 million discounted at 

10\ p.a. 

The project will create employme~t for about 60 people. , 
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TABLES OF FINANCIAL AND ECONOMIC 
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43.11 
014.30 

0.00 
0.00 

ITU.87 
0.00 

3383. ll 
11603.42 

9768.0I 
5787.70 
3991.40 

0. 23 
IU.O 

·IU.22 

3383. II 
·S873.48 

S4.0l 
4821. S2 

0.00 
0.00 

20S7. 02 
0.00 

3177' 78 
IS21l. U 

10811. 02 
1320.U 
UH.U 

o.u 
Ul.02 

·811.14 

IS. to 
UIT.H 

0.00 
0.00 

210.24 
0.00 

3101.11 
llll0.11 

10731.H 
uu.u 
uu.u 

O.OS 
123.97 

·123' 92 

3877. 71 
·IHS.12 

3109.71 
1713.H 

-·······--·················································-···········--·-··-················-······-·····--·····················-· 
Pr.r. AnlnHhfl Pl111t • hfl•u11flaal ••• fl11111,.hl h1IHl1 •. l11h .... 
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TABLE A.5 (Cont'.~L .. ~---········---·----··--·· conn 2.1 • UDOSTIUL PIOJICTS SllUCI, ADDIS UU& ••..• .......... ............................................................... .. 

Caehflow tables, production i• ·ooo Birr 

Tur ........ . 

Tot1l c11~ i1f lo1 .. 

Pi111ci1l re1ource1 
S1le1, 1et of t11 . 

Tot1l c11~ 01ttlo1 . . 

Total 111et1 .. 
Oper1ti11 co1t1 . 
Coit of fi111ce . .... , ... , .. 
Corporate tu 
Ditide1d1 p1ld .. 

Surplu1 I deficit I 
Cu•ul1ted c11~ b1l11ce 

llflo1, local 
Outflow, loul . 
5urplu1 I deiicit I 
laflo1, fort ilt 
Ctu\f ln, forei11 .. 
Surplu1 i deficit I 

Jet cu~flo1 ..... 
Cu1ul1ted 1e\ c11kf lo1 

9 

10733. 44 

0.00 
10133.44 

TOU. IS 

64.10 
4161.U 

0.00 
o.oe 

214% .S2 
0.00 

36~8.26 
2?649.0 

10733.44 
6411.33 
4322. tt 

0.00 
663.U 
·663.I~ 

3na.26 
~312.U 

IC 

I 0733. 44 

0.00 
10733.44 

7003.90 

0.00 

4161. ·~ 
0.00 
0.00 

z 136. 04 
0.00 

31Z9J4 
26378. 70 

10133.44 
ue~.o~ 
4348. 39 

0.00 
618.0 
-618.8~ 

3129J4 
9101.79 

II 

10133.U 

0.00 
10733.44 

7003.90 

0.00 
4861.U 

O.OG 
0.00 

2136.04 
0.00 

3129. ~4 
301D8. 2C 

16133.'4 
UU.GS 
UU.39 

0.00 
618.U 

·618. ·~ 

3729.SC 
12131.34 

12 

10733.44 

0.00 
10733.U 

7003.90 

0.00 
U&T.U 

0.00 
0.00 

2m.os 
0.00 

3729.~4 
33837. 79 

10733.H 
ua~.o~ 
430.39 

0.00 
118.U 

·118.U 

3129J4 
lUS0.18 

13 

10133.44 

0.00 
10733.44 

710.20 

7.20 
on.as 

0.00 
0.00 

2170.15 
0.00 

2918.24 
36821.03 

10733.U 
7121.35 
3812.09 

0.00 
823.U 

·IU.U 

2188.24 
1150.U 

14 

10133' 44 

0.00 
!0733. 44 

7802.80 

14.U 
uu.u 

0.00 
0.00 

2170.U 
0.00 

2U0.14 
mu.n 
lOTU.44 
7Ul.H 
UU.41 

0.00 
au.n 

·113.H 

2UO.U 
2201. n 

Pr.r. Ant1111t4"il Pl111t • T111f40114011ilot ... rtttu1ol1I h1lul• •. 1111• tUa 
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TABLE A.5 (Cont'd) ·····-··········COHU2.1 -----····----·········--·-····-·······-···········-··· 

Caf'lhf low tab lee, production la '000 Birr 

Year ........ . 

Total c11~ t1f lo1 . . 

f l1a1clal r1101rc11 . 
Salte, 11t of ta1 . . 

Total ca1~ 01tf lo1 . . 

Total 1a11t1 . . . 
0,.ratlac co1t1 . . 
Co1\ of f 1111c1 . ..•. , ... , . . . . 
Cor'°rate ta1 
tl•t•···· ••id . 

S1rpl11 ( ••f lcit ) 
C111l1\1d ca1~ ~laact' 

ldlo•, local . . . . 
O.Ulo1, local . . . . 
Strpl11 ( d1f tclt ) 
111101, forel11 . . . 
O.tflo1, forel11 ... 
Slrpl11 ( def lei\ ) 

It\ ca1~f lo1 . . . . . 
C111lat;• It\ ca1~flo1 

u 

lOTU.U 

O.H 
lOTU.H 

nu.oo 
0.H 

fHT.U 
1.00 
O.to 

2170. IS 
0.00 

2995.U 
UU2. l2 

10'33. u 
Ult. IS 
3614.29 

0.00 
IU.15 

·611.15 

HH.44 
nn~.u 

16 

10733.44 

0.00 
10133.0 

tne.oo 

0.00 
un.u 

0.00 
0.00 

2110. l~ 
0.DD 

2995.U 
0747.n 

10733.U 
tllt. u 
311'.29 

0.00 
111.U 

·611.U 

ua~.u 
21470.H 

17 

10733.U 

0.00 
10733.U 

7131. 00 

0.00 
nn.u 

0.00 
O.ot 

2170.U 
0.00 

2995.U 
4170.0l 

10733.44 
7119.1~ 
3614. 29 

0.00 
Ill.IS 

·111.15 

HU.44 
314H. IJ 

,,,/~· ' . '-'• ,~ ... : .' ~ .. ~~ 
Wil' . '· ~.'.!~ (() 
~'::1 .. ~y~J? C 0 MF AR 

;;-. •• ~ .:' I I 111 I 11: I 

llDDSTIJ&L PIOJICTS Sll,ICI, ADDIS Alli& ····· 

·--------------------------·········---------------·-·······--·--···--·-··················-········································· 
Pr.r. &iiflla1t•il Ph1t • l1il•ii.1ilnt ••• fl1nl'hl helHh • '"'• IHI 
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...••.•••••• TAliLE A.5 (Cont'd) .......................................................... co1ra1 2.1 

Caahflow Discounting: 

a) l~uitr paid 'er1u1 •et l1co1e flo1: 
let pre1e1t 'alue .. . . . . ... . . . ·26S8.9S at l0.00 ' 
11ter1•l late of let1r1 (111111 . . 7.SS I 

bl let Wort~ 'er1u1 let c11h retur1: 
•et pr11e1t '1lue . . . . . ... .. . . .. 6246.47 at 10.00 ' 
11ter1al late of letur1 flRll21 .. l~.61 I 

c) 11ter1aJ late of let1r1 01 total l1we1t1e1t: 
let pre1e1t '1lue .. . ......... .. 6246.47 at 10.00' 
11ter11l late of letur1 ( Ill I .. IS.61 I 

let Wort~ : l•uitr paid plu1 '''''''' 

--····-----------···-·--------···-··----·-·········-··------·····-· ···············································-················· 
PCC &utn11\1d Pl11t · 11d1p11d11t ··· Jl111cJ1l A11lr1l1 · J1lr 1111 
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......... JA~J-~-----A~-~----··-·---------··············· ···--·---- COIUI 2.1 • llDOSTIUL PIOJICTS SIHICI, ADDIS HU& ••••• 

Net 1 ncome St a temen t in ·~oo Birr 

Tear . 

To\al 1ale1, i1cl. 11le1 \31 . 
Le11: •1ri1ble co1\1, incl. 11le1 \11. 

t1ri1~le 11r1i1 . . 
&1 l of \0\11 11le1 

lo1·ftri1~l• co1t1, i1cl. depreciatioa 

O,.r1tlo11l 11r1i1 . . . . . 
la a of total 11le1 

Coat of f l111ce . . . . 

Cro11 ,rout . 
Ulo111c11 . 
Tau~le profit . 
!11 

ltt profit . . • 

Dl•l••••• ,... . . . . . . . 
l1dl1tri~ted •roflt .. 
acc .. 1l1ted 11di1tri~t1d profit . 

Gro11 •rofit, 1 of total 11111 . 
ltt profit, 1 of total 11le1 . 
IOI, let profit, I of .. 1itJ . 
IOI, ltt proflt•l1tere1t, 1 of l1ft1t. 

3 

TIS4 .16 
226'.86 

' 
1440.&I 
2433. 99 

5 

9013.0I 
2118 .35 

• 
tU0.12 
28lUI 

7 

um .04 
UH.IO 

··-·-·-······- ·--·······-··· ·············-· ····-········· •......•...•.. 
SU9.30 

ll.16 

3427 .19 

6006.69 
71.16 

3427 .19 

IUl.13 
71.16 

3427.U 

UHJ4 
71.18 

3427. II 

UU.24 
Tl.II 

3427. II 
·······•·•··•· ·······-······ ·············" .....•...•.... . ...•......... 

2162.ll 
21 .S3 

0.00 

UU.50 
30.H 

0.00 

HZt.54 
33.39 

0.00 

Hll.U 
H.01 

0.00 

Ulf.U 
31.12 

0.00 
..•........•.• ·············- •............. ..•.......•..• . ...•...•..... 

2162.Jl 
0.00 

2162. ll 
1011. 06 

2579.SO 
0.00 

2519.SO 
1219. TS 

3029. 54 
0.00 

3029.U 
Ul4. TT 

3511 J4 
0.00 

Hll.H 
m5.87 

UJ4.D4 
0.00 

Ul4.04 
2051.02 

..•...•...•..• ·•···•····•·•• ··········-··· ·············· .•..........•. 
1081.06 

0.00 
1081. OB 
1081. 06 

27 J3 
13. TS 
6.26 
6.0S 

1219.U 

0.00 
1219. u 
U70.IO 

30.H 
15.21 
7. 47 
7. 21 

UH. TT 

0.00 
1514.77 
3185.n 

33.H 
11.70 
I.TT 
1.48 

lTH.17 

0.00 
17U.17 
HU.U 

H.01 
11.0l 
10.11 
I. 71 

2on .02 

O.H 
2057. 02 
TUl.27 

31.12 
U.41 
11. tl 
11.U 

----------------·----------··----·····--························~---···---·················~----····-·--·-········----······-······· 

PCC Aa\011\ed Pl11t · l1dtpe1de1t ··• fl111cl1l A11IJ1l1 • ltlJ Jiii 
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TABLE A.6 (Cont_~~-~----------------------- COlfll 2.1 • UDUSTIUL PIOJICTS SIHICI, ADDIS UU& ----· ·-----···----·-·-·------------------------

Net Income Statement i1 ·ooo Birr 

Year ................. I t 10 11 J2 

Total 1ale1, i1cl. 1ale1 ta1 ..... 10733.44 10733.44 IOTU.44 10733.44 10133.U 
l.t11: taria~le co1t1, i1cl. 11le1 ta1. 309U4 30U.U 3DH.14 30U.14 3015.14 

--------·-···- ····--·-··-··- ·-·········-·· ···-·········· ···········-·· 
tariablt 11r1i1 . . . . . . . . . . . 7638.30 7638.30 TUl.30 TUI.SO ?Ul.30 

> b I of total 11lea . . . . . . . . . 71.16 71.ll 71.11 71.11 Tl. II 
U1 

•01-•1ri1bl1 co1t1, i1cl. depreci1i101 33U.81 3U3.U 3366.21 3366. 2J 33H. 2J 
-----------··- -----·-··--··· -····-·······- ··-········-·· .............. 

Oper1tlo11l 1ar1i1 . . . . . . . . . . 4286.49 f28S.O~ 4212 .09 4272.09 U72. 09 
&1 l of total 11le1 . . . . . . . . 39.94 S9.92 39.80 39.IO 39.80 

Coat of f l11•ce . . . . . . . . . . . 0.00 0.00 o.oc D.00 0.00 
---····-·····- ·--~---······· ··-·········-- .............. ··----~----··· 

Gro11 profit . . . ......... 4216. t9 42U.O~ 4212. 09 42'2.ot 4212.09 
Allowa•c•• . . . . . . . . . . . . . . 0.00 0.00 O.DD D.DD 0.00 
f111~1e profit . ....... 4286. 49 420.0S 4212 .09 4212.09 4272. 09 
Tu . ~ . . . . . . . . . . . . . . 2143.24 2142. ~2 2136.04 U36.04 213&.U 

---··--·-·---- ----·--------- ·------------- -----~---·-·-- ---------·--·-let frofit .............. 2143 2t 2142. S2 2136.04 2136.04 2131.0 

litl4t141 ••Id . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 
l1d11trn1te4 profit . . . . . . . . . 2143.24 2142.U 2136. Of 2136.U 2138.U 
lcc11•late4 114i1\rib•ted profit ... 9841.Sl ll9U. Of 14120.08 182H.13 11392.11 

Gro11 froflt, ' of total 11le1 .... 39.94 39.92 31.10 31.10 Sl.IO 
. ht troflt, l of \ot1l 11111 . . . . 19. 97 19.91 UJO U.to U.10 

IOI, ltt •rofit, I of .. 1itJ ..... 12 .41 12.40 12.36 12.SI 12.36 
IOI, let froftt•i1ter11t, l of Jate1t. 11.12 11.11 11.14 11.14 11.U 
----·------·--------------------------------------------------------------····--------------------------------------------·-···---·· 

PCC &u\011ted Plait · l1dep11de"\ -·· r1111clal !11l11l1 · J1lr 1111 
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IIDOSTllAL PIOJICTS Sllt!CI, ADDIS ABABA ----· 
TA Ill E A. 6 ( Con~~-g)_ _________________________ COHU 2. 1 _________________ , ______________ ------

Net Income Statement la ·ooo Birr 

Year ..... 

fot1l 11le1, i1cl. 11le1 t11 . 
Le11: '•ria~le co1t1, 11~1. 1ale1 taz. 

13 

10733.44 
309U4 

u 

10733.44 
3095 .14 

I~ 

10733. 44 
3095.14 

16 

10133.U 
30H.14 

17 

10733 '·~ 3095. u 
--------·-···- ------·--·· ··- ------------·- -········-··-· ··-·······--·· 

hriable 11r1h . . 7G3a. 30 7638.30 7831.30 7631.30 7831.30 
b t of to\al Hlet 71.16 11.16 71.16 71.16 11.16 

Mo1-t1riable co1t1, i•cl. depreciatio1 1891.0l 1191.01 1191.01 1191.01 1191.01 

Oper1lio11l 1111il . 5140.29 S740.29 S740.29 5740.29 ST40.29 
At l of total 11111 53.48 53.41 53.41 53.41 53.41 

Coat of f l111e1 .. 0.00 0.00 0.00 0.00 0.00 
-------------· -------------- --------····-- --············ ·········--·--

liro11 •rofU .. 
&llo1a1c11 . . . . . . . . . . . 
Taublt •roll t . 
Tu ..... . 

let •roflt ... 

Ditid1141 fll• . . . . . . . 
l1dl1trl~t1d •roflt .... 
&cc111latt4 11411trib1ted •rof it . 

Sro11 trofit, ' of total 1al11 . . . 
let troflt, l of total 11111 . 
IOI, ltt profit, l of "'ltr . . . 
IOI, let troflttl1\tr11t 1 l of l1,e1t. 

5740.29 
0.00 

5140.29 
2870.15 

5740.29 
0.00 

U40.29 
2810.15 

5140.29 
0.00 

5740.29 
2170.15 

5740.29 
0.00 

5140 .21 
2810. u 

5740. 21 
0.00 

570 .21 
2110 .15 

------··------ ------------·· -------------- -------------· -·------------
2170.15 

0.00 
2110.15 

21262.32 

53.41 
26. 7t 
16.61 
ltSO 

2870.15 

0.00 
2110 .15 

24132.48 

53.48 
28. 74 
11.61 
tS.14 

2170. IS 

0.00 
2170. JS 

27002.11 

53.41 
28. 74 
II.It 
15.14 

2170.15 

0.00 
2170. tS 

29172.15 

U.41 
21. T4 
11.11 
15.14 

2110, u 

0.00 
2170.U 

J2TU.H 

U.fl 
21. 74 
11.ll 
u.•c 

-----·-----------------------------------------------------·-----------------------------------------·----------·--------···-·------
PCC &1to11ted Plait · J1depe1de1t --· fi111ci1l &11lr1l1 - J1Jr 1111 
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TABLE A· 7 ••• _ ••.•••••• -••• -----•• --• CORFU 2 .1 ---------···-·----------·-----·----------··· llDOSTllAL PIOJICTS Sll,ICI, ADDIS ABABA ····· 
Projected Balance Sheets, con at ruction la · 000 Birr 

lur .... 1 2 

Total 1111t1 SU0.16 112u. to 
-------------- ------------·· Ji1ed a11et1, 1et of depreciatioa 0.00 5410.16 

> Co11trectio1 la pro1re11 . ' .. suo .16 lll66.T4 
Ul C11rreat 1111h ....... 0.00 0.00 w c .. ~. 1111k 0.00 D.00 ........... 

Cai~ •• ,,1 ••. f i111ce afailable . 0.00 0. 00 
Lo11 carried f or1ard 0.00 0.00 
Lo11 .............. 0.00 0.00 

Total liallilitiea . . . . . SU0.16 17276. 90 
........ ·------·· .................. 

•••itr capital ...... SH0.16 17276.90 
lt1er•e1, retalaed prof it . 0.00 0.00 
Profit ............ o.uo 0.00 
Lo11 •ad 1ediu1 ter1 debt . . . 0.00 0.00 
Curr11t li•b!liUu ....... o.co 0.00 
811• o•trdraft, fl11Rce requireJ. 0.00 0.00 

Tohl dell\ ....... 0.00 0.00 

lquitr. l tf li1bilitie1 100.00 100.00 
------------------------------------·--·-········---···--------·--·-···-··············-····-···································--··· 

PCC Auto11ted Pl11t · l1depe1de1t ··- fl111ci1l A11l11l1 · Jul1 1111 
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~}~~ ,'I Ulll(IU 

............. !.~-~!:~----~~-~----(~<,?-~~-~-~-~------------------·---- COlfAI 2.1 - ilDDSTll&L PIOJICTS Sll,ICI, ADDIS AIAIA ····· 

Projected Balance Sheets, Pr">duction i1 ·eoo llrr 
Tear ............. . 

Tot1l a11et1 ......... . 

Fi1ed 111et1, 1et of depreciatio1 
Co11trgc~io1 i1 pro1re11 
C1rre•t a11et1 . . . . 
Cu•. Hal ......... . 
C11• 11r~l11, fi1a1c~ a'ail1ble 
Lo11 carried for11rd 
l.ou ......... . 

Total liabtlitie1 ..... 

•••itr capital . . . 
lt11r•11, r1t1l1ed prof it . 
Profit ......... . 
Lo., aid 1t•iu1 ter1 ••bt . . 
C1rrt1t ll1bllltle1 . . .. 
Ila• ot1r4r1ft, fi111ct required. 

Total 4••t .......... . 

l••itr, l of li1bllitl11 . . . . 

3 

18692. 91 

m22.u 
0.00 

871.14 
44. 02 

zm.32 
0.00 
0.00 

18692. 91 

4 

19996.69 

13967.94 
0.00 

908.49 
44. 01 

U76.19 
0.00 
0.00 

19~96.U 

s 
21U6.U 

12313. 46 
0 00 

948.16 
44.14 

8220.24 
0.00 
0.00 

2U26.H 

• 
23291.47 

10851. 98 
0.00 

Hl.17 
44. 20 

11H3.C2 
0.00 
0.00 

23298.'7 

T 

2U7S. 76 

9004.50 
0.00 

IOU.SO 
U.28 

um. u 
0.00 
0.00 

25375. 71 

• 
27522.27 

7425. 40 
7.20 

10540 
U.29 

11990.U 
0.00 
~.00 

21522. 27 
-------------- ·······-····-- ··-···-······- ······-··-···· ··-···--······ ······-----··· 

17276.90 
0.00 

108J. 06 
0.00 

3:t.9S 
0.00 

334.H 

92.42 

17216. 90 
1011.H 
1289.U 

O.OQ 
341.H 

0.00 

341. 91 

86.40 

1727&.IO 
UT0.10 
uu.n 

O.IO 
3U.12 

0.00 

Ht12 

10.21 

17276.IO 
3115.57 
17U.11 

0.00 
H0.32 

0.00 

17278.IO 
HU.25 
2on.02 

0.00 
400.H 

0.00 

17271.90 
TIH.2T 
2lf3.24 

0.00 
413.U 

0.00 

380.32 

14.U 

4H.H 

68.0I 

403.U 

U.77 ------·-·-·-·······-··------···-·-···················-··········------------········--------------······-----·-····-···-········ 
PCC iuto11ted Pl11t - l1dett1d11t ··· FJ111cl1l &11lr1J1 · '•Ir 1111 
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TABLE A. 7 (Cont I ~) __ - - -- - ---- -- - - - - --- - ------ CORFU 2 .1 - llDOSTIUL PIOJICTS s1mc1' ADDIS &BAH -----.. --- -----------~-----------------------

? roj ected Ba lance Sheets, Product ion ht ·ooo Birr 

rur .... 

T')ttl HHh 

f i1t4 411et1, ••l of deprtci1tio1 
Co11~r1c\io1 11 proere11 
C1rre1t 111et1 . . . . . . . 
C11~, ~1k ......... . 
C11a 11rpJ11, f1111ce ''•liable 
~011 carried f or11rd . . . 
Lo11 ..... 

Tot1l li1bllitie1 . 

ltultr c1Jit1l ..... . 
leaer,e1, r1t1i1td profit . 
Profit ......... . 
Lo1c aid ae~i11 ter1 debt . 
C11rreat li1bi li ti11 .. . . . 
~Hi ottrdrdt, fi111ce rcq:.rired. 

Tot~! debt .... 

l~uitJ, t of li1bilitie1 

9 10 

29664.19 31100.84 

11 

33936.U 

12 

36072.93 

13 

38943.01 

14 

4UU.22 
-------------- -------------- ---~------···· -------------- -------····--- ·----······---

SSU.06 
U.bO 

lOS4.U 
44. 29 

226U.1S 
0.00 
0.00 

29664. T9 

4323.36 
0.00 

lOS4.49 
44.U 

26378. 70 
0.00 
0.00 

31800.U 

2729.86 
0.00 

10S4. 49 
44.29 

30101.24 
0.00 
0.00 

33936.U 

1136.31 
0.00 

1U4.U 
44. 29 

U3J7. !~ 
0.00 
o.oe 

36072.93 

lOJ J. 06 
7.20 

10St.4t 
44.29 

31128.03 
0.00 
0.00 

3110.07 

112.H 
14.IO 

lOU.49 
U.21 

HUI.II 
0.00 
0.00 

41113.22 
-·------------ -------------- -------------- ---------····· ··--·-·------- ·····-·-······ 

lT2T6.90 
HUJl 
2142.S2 

0.00 
Ul.IS 

0.00 

403 u 

SB.24 

11276.90 
11984.04 
2136.04 

0.00 
403.IS 

0.00 

\03.U 

S4. 33 

11276.90 
14120.0I 
2136.04 

0.00 
403.15 

0 .00 

403. IS 

S0.91 

17278. 90 
16256.U 
2136.U 

0.00 
403 ~s 

0.00 

403 .15 

47 .19 

17276. 9D 
lUIZ.17 
2170. u 

0.00 
403.15 

0.00 

403.15 

44. 36 

17271.90 
21212 .32 
2810.15 

0.00 
403.15 

0.00 

403.15 

41.32 
-----~-----------------------------~-------------·--· -------··-----------------------------------··········------- ··----

PCC Au\011\ed Pi11\ ledepeadeat --· fi111ci1l A11l1al1 - JulJ 1911 
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t.~- . -. -~·\a 

\ .. 1~COMFA~·i 
--., • ', / I I I I I [ ( I U 

IRDOSTIJAL PIOJICTS s11r1c1, ADDIS ABABA ..... 
TABLE A. 7 (Cont'd) .•......•... COIFU 2.1 · ---·-------------------------- ·---------------------------

P:-ojected B&lance Sheets, Product Jon h ·ooo 8Jrr 

Jeu .... 

Tot.l 111eta 

Ji1ed 111et1, 1et of depreci1tJn1 
Co11tr1ctio1 i1 pro1re11 . . . 
Ctrrut Hath . . . . . . . . 
Cu~. k1l ......... . 
C11~ 11rplu11 fi111ce 1'1il1ble 
Lo11 c1rried for11rd 
Lo11 ............ . 

Total 'i1bilitie1 ..... _ 

1,uitr ripit1l .. 
le1erre1, ret1i1td profit 
f'rotit ........ . 
Lo11 11d 1edi11 ter1 debt 
tureat liibilitiea . . . . . . 
811l o•erdr1ft, fi111ce re•uired. 

Total debt . . . . . . . 

lt•itr, l of ll1billt!e1 

IS 

44683. 36 

832.46 
0.00 

IDS4.49 
U.29 

42H2.12 
0.00 
O.CO 

44683.36 

1m6.90 
24132.46 
2810. I~ 

0.00 
403.8~ 

0.00 

403.U 

31.67 

16 

4HU.U 

707 .16 
0.00 

1054.49 
44.29 

0747 JT 
0.00 
0.00 

47~~3.SI 

17276.9U 
27002.6! 
2870.15 

0.00 
C03.8~ 

0.00 

403.H 

36.33 

17 

50423.65 

511.16 
0.00 

1054.0 
44. 29 

0743.01 
0.00 
0.00 

S04i3.0 

l7276.9U 
29872. n 
mo.is 

0.00 
03.U 

0.00 

403.U 

34. 26 
--------------------------------· ---------------------------··-----·---·--·--·······----···-----------·······-·-········-·--·-·----· 

PCC luto11ted Plait · l1depe1de1t ··· ft111cJal l11lr1l1 · Julr 1111 
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~I "" .:. . )..' )~ (() 
~ .. ·. ·1.r-";1J C OM FAR 
~ro:~ , • 1 1111 f (II I 

TABLE A.8 - ECONOMIC ~~-~-~:.~.~-~·-······ COftPU 2.1 • UDOSTRUL PIOJICfS SIHICI, ADDIS ABU&····· -----------------------------·-------------------

Cashf low Tables, conBtruction io ·oco Birr 

Tear ...... .. 1 2 

Total c11~ i1f lo1 . . 4996.SO 11043.S6 
-------------- --------------

'l111cttl re101rce1 . 4196.SC 11043 .SS 
)> 

Salta, ttt of \11 .. 0.00 0.00 
U1 
-...J Trtal c11~ outf Jo1 . . 4996. ~o 110U.S6 

-------------- ---~--------·-
To\al a11et1 . . . . 4996. so 11043. S6 
O,.r1\l11 coata . . . 0. 00 0.00 
Coat of f i111c1 ... 0.00 0.00 
ltJIPHat .. . . 0.00 0.00 
Cortorate tu .. 0.00 0.00 
Dltl411d1 ,aid . . . . 0.00 o.co 

S1rtl11 { deficit l O.tO 0.00 
C111l1\e~ c11~ bal11ce 0.00 0.00 

l1flo1, lt)Ca) .... 1236. 80 2431.11 
O.\flo1, local .... 1236. 80 24J 1.77 
S1rtl11 ( 4eflclt ) . 0.00 0.00 
J1f\01, for1i11 .. 3H9. l0 8611. T9 
O.tflo1, fore!11 .. 3H9.l0 8611. 19 
S•rtl~• { deficit ) 0.00 0.00 

let ca1~f lo1 . . . . . -4996.SO · 11043. S6 
C111late' 1et ca1~f lo1 -4996JO . 16040. 06 
-------··-----··-- ·------------------------------------------------------------------------------·· ·········-·---·-······-····-··· 

PCC &uto11ted Plant · lndepe1dent ··· lcofto1ic &1111111 · Julr 1111 
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~~~-.... . · ·i + 'i'~ (• ., ) 

~1~~4:~//~?c Or'IFAR ~4~ .\:.J.i::" . . I 1. 111 I I II ! 

TABLE-~:-~ __ !_~~~-~-·-~-~-------------------·---------·----- COHU 2.1 - INDOSTilAL PROJICTS SIRYICI, ADDIS ABABA ----· .... --····---· -

Caahf low tables, product ion in . 000 Birr 

Yur ......... 3 4 5 6 1 8 

Tctal cash iaflo1 .. T05~.89 7294.08 7840.61 8425.63 9159Jl 9264. 38 
........................................ ----·-···--··- ....................................................................... ------·------- --·--------··· 

Pi)~Dcial •tsources . 273. 51 !O.~~ 11. 42 12.22 15.29 2. 46 
Saie1, aet cf ta1 .. 67'i7. 38 7283. 49 1~29.19 8413.41 9144.22 9261.92 

total rla~ ~utf loL .. muT 3456.29 3596.2S .1745.90 3938.51 3941.26 
............................................................................... ·-··---··----· -··--------·-- -··----·----·- .............................. 

Totai assets . . . . 753.90 23.25 30.46 32. 61 40.79 13. 77 
O?eraliac r~ala ... 330R.2T 3428. a1. 3565.80 3113. 29 3897.78 3927.49 

> Coit of f iaaace ... O.~r. 0.00 0.00 0.00 0.00 0.00 
'"" leFlJIUt 0.00 0.00 0.00 0.00 o.~o 0.00 Q) ..... 

Corponte tu ... 0.00 0.00 0.00 0.00 0.00 0.00 
Ditide1d1 paid ... 0.00 0.00 0.00 0.00 0.00 0.00 

Surpl11 I deficit ) . 29~6.T2 383T.T9 4244. 35 4679. 74 5220.94 5323.12 
Cu11laled ca1~ bala1ce 2996. T2 6834 ~! 11078. 86 m5a.s9 20919 .53 26302.U 

l1flo1, iocal .... T000.29 1293.H 7840.39 8425.40 9159.22 9264.34 
O\ttflo1, local .... 3296. 42 2846.22 2983.59 3130.45 3319.55 33i1.29 
Surpl11 I deficit l . 3703. 87 4447. 66 4856. 80 5294.95 5839.67 5941 .04 
hflo1, forei11 . . . 50.60 0.20 C.21 0.23 0.29 0.05 
Outflo1, forei11 ... TST.l5 610.0T 612.67 615.4S 619.02 623 .91 
Surpl•• t deficit I . -707. IS -609.87 -612.45 -615.22 -618.74 -123.12 

let ca1~flo1 ..... 299~. 72 3831.19 4244. 35 4679. 74 5220.94 S323.12 
Cu1ul~led 1et ca1~f lo1 -13043.~4 -920S~S -4961.20 -28U7 4939. 47 10262.U 
-------·--------------------------------------------------------------------------------------------·------·-·----------------------

PCC iuto11ted Plant - Independent -·- lcono1ic A11l11i1 • J~lJ 1988 
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TABLE A. a ( Con_~ ·-~-~ ---- ----- --- --- ----. -. ---• conn 2 .1 • llDOSTIU~ PROJICTS SIHICI, lDDIS HlBA --··. ------------------------------------- -

~ 
.. , .. ,,,. .. ~ .. ··~ .. ~··.· .·· ~r~ (•J 

~1· .. 'c ~'.."I? C OMFAR ~}.;:~ ,'1 llt~)[llJ 

Caahf low tables, production i11 ·ooo Blrr 

Tear ......... 9 10 11 12 u 14 

Total caa• l1f lo1 . . 9261.92 9261.92 9261. 92 9261. 92 9261.92 ~261.92 

-------------- -------------- ·-·----------- -------------- -------------· ··-------·-·--
f i1a1clal re101rce1 . 0.00 0.00 0.00 0.00 0.00 ~.00 

)> Salea, 1et of t11 .. 9'61.92 9261. 92 9261.92 9261. 92 9261. 92 9261. 92 (,11 

'° 
Total caa• 01tflo1 . . 3992. 29 3927.0 3927.49 3927,49 3934. 69 3992' 29 

-------------- -------------- -------------- -------------- -------------- --------------
Total a11et1 . . . . 64.IO 0.00 0.00 0.00 1.~o 64.80 
Operatlac co1t1 . . . 3927. 49 3927 '49 3927. 49 3927. 49 3927' u 3927. 49 
Coit of f i1~1ce . . . 0.00 0.00 0.00 0.00 0.00 0.00 
ltJIJMlt ..... 0.00 O.OG 0.00 0.00 0.00 0.00 
Cooorate tu ... 0.00 0.00 0.00 0.00 0.00 0.00 
Ditldt1d1 paid . . . 0.0~ 0.00 0.00 0.00 6.00 0.00 

S1rpl11 : deficit ) . 5289.U 5334. 43 U34.U 5334. u 5327.23 5269.U 
C111lated caa• 'balaace 31512.21 36906 'Tl 42241 .14 4HTS.S7 52902. IO S8172.0 

llflo1, local . . . . 9261.92 9261. 92 9261. 92 9261.92 9261. 92 1261. 92 
O.tflo1, local .... 3328.44 3308.64 3301.64 3308.64 3310.14 3328. 44 
S.rtl11 ( deflci\ ) . 5933.41 59S3.28 ~9S3. 28 S9S3.28 59Sl.08 S933. '8 
l1flo1, tor•i11 ... 0.00 0.00 0.00 0.00 0.00 0.00 
O.tflo1, forel11 ... 663.15 611.h 611.0 618. IS 623 .15 663.IS 
Surtl11 ( ••fici\ ) . -663.15 -611.IS ·611.0 -618. es -623.8~ ·663. 85 

let ca1•f lo1 . . . . . S269.63 5334.43 5334. 43 5334.U 5327. 23 ~269.U 
C•11l1ted 1et c11kf lo1 US32.22 20866.6S 26201. 01 3J53S .SJ 36862.74 42U2.3T 
----------------------------------------·----------·--···----------------------·----------------·--------·-·····---------------------

PCC Auto1ated Plant - Jndepe1de1t ··- lco•o1lc A1al11l1 · Jul1 1988 
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~f. 'j'~ (•) ~f '··..'~· ~.:' l lliY;J~ .. c OMFA~ ~·····~ .. , 111111. ~-' ........ 

TABLE A.8 (Cont•_~_L_ __________________________ COUU 2.1 - UDOSTRU~ PIOJICTS SllUCI, ADDIS lB&B& ••••• 
--------------------------------------

Caahf l lea. production la ·ooo Blrr 

tear .... lS 16 n 

To\11 c11~ i1f lo1 . . 9261. 92 9261.92 9261. 92 
-------------- -------------- -------~------

Ji111cl1l re1ource1 . D.DO O.DO 0.00 
> S1le1, 1et of t11 . 9261.92 9261. 92 9261. 92 
0\ 
0 

Total caa~ 01tf lo1 . . 392T .U 392T .49 392' .49 
-------------- -------------- -- ·-----------

Total a11et1 . . . 0.00 0.00 0.00 

Operatlaa co1t1 . . 3UT.U 3927. 49 3927 .49 
Coat of f l1a1ce . . 0.00 0.00 0.00 

lepar1e1\ .... 0.00 0.00 0.00 

Corporate \11 ... 0.00 0.00 0.00 

Dl1l•11d1 paid . . . 0.00 0.00 0.00 

Surpl11 ( deficit ) S334. 43 S334. U S334.43 

Cu11l1t1d ca1~ bll1\ce US06.16 68841 .29 TU7U2 

hU01, loc1l ... 9261.92 9261.92 9261. 92 

O.tflo1, local ... 3308.64 3308.64 3308.64 

S1rpl11 ( deficit l S9~3.28 S9S3.28 S9S3.28 

hflo1, forei11 .. 0.bO 0.00 0.00 

Outf 101, forei11 .. 618.BS 618.BS 618 .SS 

Surplua ( deficit ) -618.IS -618.8~ -618.BS 

le~ Cll~f }OI .... S334.43 ~334. 43 S334.U 

Cuaul•l•d aet c11~f l91 0466. 80 S2801.23 S813S.66 
---·------------ ----------------------------·-· -----------------------------------···"·········-----···--·~--·-···••M··-········· ·-

Pr.r. Ant.nubd Pl11nt. · h11b1or.11df:nt ••· •r.011oalc &n1lul1 - luh 1988 
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> 
0\ 

TABLE A.8 (C~~~-~~~---······················ COIU.11 2.1 . llDO~'IUL PIOJICTS SIHICI, ADDIS HU&····· ----·-------------------------------

~
: .... ,,. 

ie.~·.·,;·.:. .. ~·J~·~J (i") W.f : 'T1 Y. . . .. 

~.~ "· /:.:i. ~<~~1!? c. OM FAR. ~ .. ·~· . 'lt4 J Lii.i .__,., ... , ' I . 

Caahflov Discounting: 

1) lt•ltJ P1ld ttr111 let l1co1e 1101: 
let pre1e1t •1lae ...... ........ 9377.9~ at to. 00 I 
Iater11l bte of letara (11111) .. 17 .62 I 

~I let Mort~ •er111 let c11• retur1: 
let preae1t ulue .. . .. .. .. . .. .. 11124.26 at 10.00 • 
l1ter11l lite of letur1 (11112) . . 24.41 I 

cl I1ter11l lite of letur1 01 total i1,e1t1e1t: 
let preaeat •alue .............. 17724.26 at 10.00 ' 
Jater11l bte of letura ( Ill ) . . 24. 48 l 

let Mort• : ltuitJ P1id plua re1er•e1 

-------------------------------~--------------·--·----------------------------·-------------···---···-----·--·····-········-····· 
PCC &uto11ted Pl11\ · lndependent ··· lco101lc &11111!1 · JulJ 1988 
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> 
°' N 

V,fo' , ,.~ "\f I " 1( ·~~·~k (ol ) 

TABLE A. 9 --------------------·--·---· COB,&I 2.J - INDUSTRIAL PIOJICTS SllflCI. ADDIS &BABA -------- .. ----------·-------,·------------------

w.1 . :.,..)~ FAR ~-I·~ ( 10f1,
1111

,., 

Caehflow Tables, construction in ·ooo Birr 

Te1r ...... l 2 

Total ca•• i1f lo1 2Ul.OO ~669.00 

-------------- -·--·-------·. 
Ji1a1cial r1101rce1 . 2421.DO S669.00 
Slle1, 1et of ta1 . 0.00 0.00 

Total c11~ 01tf lo1 . 2421. 00 S669.0D 
.... ...................... .. .......................... 

Total 1111t1 . . 2421.00 ~669.00 
Oper1tl11 co1t1 . 0.00 0.00 
Coit of fi111ce . 0.00 0.00 
ltPlJltlt .. . . 0.00 0.00 
Corporate tu .. 0.00 0.00 
Diti4t141 Plid . . . 0.00 0.00 

S1rpl11 ( deficit ) 0.00 0.00 
C111l1t•• caa• bal11ce 0.00 0.00 

l1flo1, local ... fll.00 lUl.00 
O.tfl0t, local ... Ul.00 llU .00 
S.rtl11 ( 4tf lcit ) 0.00 0.00 
l1f lo1, fortl11 . . 1940.00 028.00 
O.tflo1, forei11 .. 1940.00 028.00 
S1rpl11 ( deficit ) D.00 0.00 

let c11)f lo1 . . . . . -2421.00 -S6~9.00 
C111lattd 1et ca1•f lo2 -2421.00 -8097.00 
------------------------------------·------------- -----------~----------------- -··------------··--·-· .................................. . 

PCC iuto1ated Plant - lnttfr1ted Co1ple1 --- Ji111cl1l •11l11l1 - Julr 1988 



--------------------

> 
0\ 
w 

'( ·t"'-:~~ 
~i:·( (1 ~I•)) '1·~ (4 'I 

~ti: f'"':iJ/coMFAR 
•. ~ ... ~ . I 111111111 

--------------T.~~~-~----~-·-, ____ .tC.Qnt~~L .. ·------·- ·---·--··· conn 2.1 - UDOSTRUL PROJICTS SIHICI, &ODIS &BAH ····-

Caahf low tables, product lon la ·ooo Birr 

fear ........ · 

Tot1l c11• iaf 101 . . 

f i111cl1l fllOUfC'I . 
Sllea, aet of ta1 . . 

Total c11• oatf 101 . . 

Total 111et1 . . 
Ottr1t111 co1t1 . . 
Coit of f l111c1 . 
.... , ... t .. 
Corpor1te tH 
DhH11•s ptH 

S1rtl11 I ••licit ) 
C111l1tl4 c11• ~l11c1 

l1flo1, loc1l . . . : 
O.tflo1, loc1l .... 
S1r,l11 ( ••licit l 
l1f lo1, ferel11 . . 
0.tf 101, forei11 . . 
S1r•l11 ( ••licit ) 

let c11•f lo1 . . . . . 
Cu11l1t .. 11t ca1•f lo1 

3 

1119 .11 

4 

14S4. Tl 

s 
9011.21 

6 

9166.32 

1 

10811.31 

8 

10131.70 
-~----------,- ·------------- ------·-·----- -·------------ ····-···-····· -·······-····· 

334.H 
1U4.16 

5451.18 

14.04 
1440.68 

5951. 2' 

15.13 
9073.01 

6366.55 

16.20 
9150 .12 

6105.S3 

20.27 
10S97.04 

T361. 94 
-----------·-- ----~--------- -------------- -------------- ·-------------

915 .16 
403T.51 

0.00 
0.00 

1S03.45 
0.00 

lT32. 94 
1'32.94 

1131. 52 
S&Sl.43 
2440.19 

50.60 
751.T5 

-JOT. U 

1132.U 
-6364.06 

37 .40 
4206. TO 

0.00 
0.00 

IT12 .14 
0.00 

2498.41 
4231. 41 

1454.52 
5346' 18 
3108.lt 

0.20 
610. 07 

·609. ll 

2498. 47 
-3865.59 

40.33 
4389.06 

0.80 
0.00 

1931.16 
0.00 

2721.H 
69S3. OT 

9081.00 
5153.11 
lUt.12 

0.21 
612.61 

-612.0 

2721.66 
-1J43.93 

43.18 
014.30 

0.00 
0.00 

2111.06 
0.00 

2960. 79 
9913.86 

9766.09 
1190. 09 
nH.oo 

0.23 
61S. 45 

·615.22 

2960.19 
1816.86 

S4.0l 
028.52 

0.00 
0.00 

2419. 41 
0.00 

32S5. 31 
13189.23 

10617. 02 
6742. 12 
3174. ID 

0.21 
619' 02 

-818.14 

3ZU.37 
S072. 23 

3.21 
10733.U 

7411.69 

15. 90 
4811.U 

0.00 
0.00 

252T.9S 
0.00 

332S. 01 
1604. 24 

10736.H 
6717. 73 
3941.U 

O.DS 
623.11 

·823.92 

3325.01 
8397 .24 

-··--··---------·-·------------------------------~--------·-----------·······------------·····--·······----···-··········-······--·· 
PCC Auto11tcd Pl11t · J1te1r1ted Co1pl11 ··· Pi111ci1l A11J11i1 · Julr 1988 
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TABLE A. 9 tC:.Qnt~r.lL ...................... COlfH 2.1 ·----------------~---------------

Caahflow ta bl ea, production ln ·ooo Birr 

reu ........ . 

Total c11~ i1f lo1 . . 

9 

10733. 44 

10 II 

10733.44 10733.44 

12 

IOT33.44 

to!' 'JJ' ... '...-:• ' ' ·~ \~1(i'( ' ~·J'~J ' ' 
'~,f'~'·"'.ift':/,,1 ,1~ l') 

~~· i9~;1~· COMFAR 
-.-.-~~ .·1 111111111 

IMDOSTllAL PIOJICTS Sli,ICI, ADDIS &8&8& ····· 

13 

10133. 44 

14 

10733.44 
•1D11cl1l re1ource1 
S1le1, aet of t11 

-------------- -------------- -------------- -------------- -----~-------· --------·--·-· 

Total ca1• 01tf lo1 . . 

Total 111et1 . . 
Oper1ti11 co1t1 . 
Coit of f l1a1ce . 
le,., ... , .. 
Corporate tu 
Dhid11d1 P1ld 

S1rplu1 ( deficit ) 
C .. 1}ated Cal~ bal11ce 

!If low, local ... 
Ottf 101, local . . . 
Surpl11 ( deficit ) 
l1flo1, forel11 .. 
O.tflo1, forel11 ... 
S.rtl11 ( .. tlclt ) 

let c11•tlo1 . . . . . 
C111l1tt4 aet c11~f lo1 

0.00 
10733.44 

709.81 

0.00 
10733.44 

7388.60 

0.00 
10733. 44 

7388.60 

0.00 
10733.44 

7388.60 

O.DO 
10733.44 

7300.65 

0.00 
10733.U 

78Sl.25 
-------------- -------·------ -------------- -------------- ------·------· -·-··········-

14.IO 
4167.as 

0.00 
0.00 

2527. 23 
0.00 

3273.56 
19767. 80 

10733.44 
6796.03 
3937 .fJ 

0.00 
663.U 

·663.85 

3273.S& 
11610.ID 

0.00 
4867 .as 

0.00 
0.00 

2520. 75 
0.00 

3344. 84 
23112.64 

10733.44 
6769. n 
3963.69 

0.00 
618.U 

·611.U 

3344. 84 
15015.64 

0.00 
4867 .85 

0.00 
D.00 

2520. 75 
0.00 

3344. 84 
264ST.49 

10733.44 
6169. 75 
3963.69 

0.00 
611.15 

·618.15 

3344.84 
18360. 49 

0.00 
4867.85 

0.00 
0.00 

U20. 75 
0.00 

3344. 84 
29802.33 

10733. 44 
6169. 75 
3963.69 

0.00 
618. es 

·618.85 

3344. 84 
2not 33 

T.20 
4167 .as 

0.00 
0.00 

2925. 5t 
0.00 

2932.79 
3273S. U 

10733.44 
1176.80 
35U.84 

0.00 
123.15 

·823.15 

2932. ll 
24638.13 

64.80 
4167 .15 

0.00 
0.00 

2925.U 
0.00 

28TS.19 
3SllO. 32 

10733.44 
7114. 40 
3531. Of 

0.00 
113.U 

·IU.15 

2175.19 
27Sl3.32 

---------------------------------------------------------------·--·-·-----------··---·-····---~------------···········--·-·········· 
PCC &1to1•ted Pl11t · lnte1r1ted Co1ple1 ··· Pl111ci1l A11lr1l1 · JulJ 1988 
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TABLE A. 9 (Cont Id) ------------------- COIHI 2.1 - llDDSTll&L PIOJICTS SIHICI, ADDIS 68&8& --------------------------------------------------------

Caahf low tables, production in ·ooo Birr 

Yeu ...... 15 16 11 

Total c11• i1f lo1 10733. 44 10733. 44 lOT33. 44 
-------------- -------------- -------~------

rl111ci1l re101rce1 . 0.00 0.00 0.00 
;i:.. S1le1, a~t of t11 . . 10133.44 10733.U 10733. 44 
O'I 
U1 

Tot1l c11• 01tf lo1 .. 1793. 45 7793. 45 7793.0 
----· --------- -------------- --------------

Tot1l 111et1 . . . . 0.00 0.00 0.00 
Oper1tilt! co1~1 . UST.IS 4861. 85 4167 .u 
Coit of f i111ce . . . 0.00 0.00 0.00 
.... , ... t ..... 0.00 0.00 0.00 
Corporate tu ... 29U.~9 2925J9 2925.59 
11•1••·•· p1id . . . 0.00 0.00 0.00 

S.r,111 ( deficit ) 2939.99 2939.99 2939.99 
C111l1te4 c11• llll11ce 31550.31 41490.30 44430.30 

I1flo1, locll ... 10733.44 10733.44 10733.44 
Outflo1, locd ... 7 H4. 60 7174.60 7174.60 
Sarplua ( deficit ) 35Sl.84 3S58.84 3551.84 
J1f lo1, forei11 . . 0.00 0.00 0.00 
Outf 101, forei11 . . 618.U 618.85 618. BS 
Surplua ( deficit ) -611.U -618.85 -61a. as 

•et ~••~f 101 . . . . 2939.99 2939.99 2939.99 
Cu1ul1ted aet ca1~f lo1 30453' 32 ~3393 31 36333.31 
---------·--·-----------------·------------------~----~----------------------·-·---·------------------------·-·-----·-----------···· 

PCC &uto11ted Plant - lnte1rated Co1ple1 --- fln1ncl1l Anal11l1 · JuJJ 1911 
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TABLE A.9 (Cont'd) .- ' ,:·I 11 111 £111 

---------------------------------------------------------------------- COlfAR 2.1 - JIDDSTRJAL PROJICTS SIRJJCI, ADDIS ABABA -----

Caahf low Diacounting: 

1) lt•itr paid t1r1u1 Met i1co1e flo1: 
let pr11e1t t1lue . ..... ... ... . . 8310.00 at 10.00 ' 
l1ter11l lite of letura (111111 . . 23.30 l 

b) let Mort• ter111 let c11• return: 
Met pre1e1t •1lue .............. 12400.76 1t 
J1ter11l late of letura (11112) .. 29.53 l 

10.00 ' 

c) J1ter11l lite of let1r1 oa tot1l i1•e1t1eat: 
let pre1e1t ••lue .............. 12400.76 at 10.00 ' 
l1ter•1l late of Return ( Ill) .. 29.~3 l 

let Mort• : lq1itr paid plua re1erte1 

------------------------------------------------------------------------------------------------------------------------------------
PCC Auto11ted Plant - Jnte1rated Co1ple1 --· Financial Analr1i1 · Julr 1988 



--------------------

TABLE A.10 -------------------------- COU&R 2.1 - JIDOSTIUL PROJICTS SllYICI, ADDIS ABABA-------·-----------------------------------------

-~··:.,,.:,-.,,~~ 
~~:";' ,• ,: ' . . . '1'-t. ::, ~ (~J 
~I " ·~.·..'~'") · MFAR ~i.:;.,. '· "' ~!~;./ fJ c 0 
~...:.~~-~ · 1 I ltl 1111 1 -. ... . 

Cashflow Tables. construct.ion in '000 Birr 

leu ...... . . I 2 

Total ca1~ i1f lo1 . . 2306. 00 S383. H 
••••••••••~--- ••••w••••••••• 

ri1a1clal re1ource1 . 2306.00 ~383.7S 
)> Salee, 1et of ta1 . 0.00 0.00 °' ......, 

Total ca1~ 01tf lo1 . . 2306.00 S383.7S 
-------------- --------------

Total 111et1 . . . . 230&.00 S383.7S 
Oper1tl1C co1t1 . . . 0.00 0.00 
Coit of f l111ce . . . 0.00 0.00 
Pep1J1e1t .. 0.00 0.00 
Corporate tu .. 0.00 0.00 
Ditl•e1d1 paid . . . 0.00 0.00 

S1rpl11 ( •ef icit ) 0.00 0.00 
C111late• c11~ balaace o.uu 0.00 

l1flo1, local .... 3'6.00 ass. n 
O.tflo1, local .... 3'6.00 ass.is 
S1rpl11 ( deficli ) 0.00 0.00 
I1flo1, torei11 ... 1940.00 4S28.00 
O.tflo1, forel11 .. 1940.00 4S28.00 
S1rpl11 ( deficit I 0.00 0.00 

let c11~flo1 . . . . . -2306.00 -S393.7S 
Cu11l1ted aet c11~f lo1 -2306.00 -7689. n 
-------------------------------------~------------·-------------------------------------··------------------------------------------

PCC &utoaated Plant · lnte1rated Co1ple1 -- Economic &nal11l1 · JulJ 1988 
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"' U1 

Post 

Plant Manager 
Sectretary 
Administration Head 

Personnel Clerk 
General Services 

Financial Head 

Accounting Clerks 

Production & technical 

Production Clerk 

Chemist 

Lab.technician 
Shift Supervisors 

Operators 
Labourers 

TABLE VI 

MANPOWER REQURIEMENT 

Persons No.of Total 
Per Sh if ts No.of 

Shift Persons 

1 1 1 
1 1 1 
1 1 1 

1 1 1 
1 1 1 

1 1 1 

2 1 2 

1 1 1 

1 1 1 

1 1 1 

1 1 1 
1 2 2 

4 2 8 
10 2 20 

I I 

Salary Total 
(Birr/Month (Birr/ Qualification 

Person Month 

1200 1200 Degree in Mgt. 
400 400 Diploma 
700 700 Degree or Diploma 

with experien~e 

400 400 Diploma 
300 300 Technical Certi(i-

f icate 

700 700 Diploma with 
experience or 
degree 

250 500 Commercial Certi-
f icate 

1000 1000 Chemical Engineer 
+ training 

250 250 Commercial Certi-
ficate 

700 700 Degree 

250 250 Certificate 
500 1000 Diploma in 

industrial 
chemistry 

150 1200 Skilled 
60 1200 Unskilled 

I I I I 



--------------------

n 

"" ~ 

1 

TABLE ~I CON'TD 

Persons 

Post per 

shift 

Chief Mechanic 1 

Welder 1 

Electrician 1 

Fitter 1 

Commercial Head 1 

Commercial Clerk 1 

Supply Officer 1 

Sales Officer 1 

Store Keeper 1 

Drivers 7 

Guards 1 

Cleaners 2 

Total -

I 
No.of I 

Shifts 

1 

1 

2 

2 

1 

1 

1 

1 

1 

1 

4 

1 

-
I 

Total Salary Total 
No.of Birr/month (Birr/ Qualification 

Persons person Month) 

1 500 500 Poly qraduate 

1 350 350 Skilled 

2 350 700 Skilled 

2 350 700 Degree 

1 700 700 Degree 

1 250 250 Commercial Certificate 

1 500 500 Diploma 

1 500 500 Diploma 

1 350 350 Certificate 

7 250 1750 Driving License 

4 60 240 Unskilled 

1 60 120 Unskilled 

65 

I - 164SO 
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VIII. IMPLEMENTATION SCHEDULE 

As shown in Fiqure III, the implementation is estimated 

to take 22 months after the necessary financial arranqements 

are made and commercial/contractual committments are entered 

into. A more detail schedulinq of the implemeatation shown 

in Fiqure III can be carried out at a later stage, first durinq 

the feasibility study staqe. It must be, however, noted at 

this staqe that the erection will require a relatively longer 

time, for a considerable amount of the assembly work has to 
be carried out at the site. 

-
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IX. FINANCIAL AND ECONOMIC EVALUATION 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment Cost 

The major breakdown of the total initial investment 

cost is shown in Table VII • 

TABLE VII 

SUMMARY OF THE INITIAL INVESTMENT COST 

('000 Birr) 

Foreign Local 

Building£ and civil works 314.16 733.04 

Plnt machinery and equipment 2264.79 1885.51 

Office furniture a~d equipment 11.38 34.12 

Vehicles 372.90 248.60 

Pre-production expenditure 11.63 104.60 

Total 2974.86 3005. 8"'." 

Total 

1047.20 

4150.30 

45.50 

621. 50 

116.23 

5980.73 

The foreign currency component of the total i~itial 

investment cost will be about sot. About 76t of the total foreign 

currency requirement will be for machinery and equipment. 
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2. Workilig Capital Requirements 

The following parameters were used to estimate the 

net working capital requirements of the motor oil regeneration 
-plant. 

Items Months of Coverage 

1. Cash in hand 0.5 
2. Accounts receivable 0.5 
3. Raw materials - foreign 3.0 
4. Raw materials - local 2.0 
s. Work in progress 0.07 
6. Finished products o.so 
1. Accounts payable 1.0 

The net working capital requirement on the fifth year 

of production will be Birr 0.81 million, of which about 77' 

will be required in foreign curr~ncy. 

3. Production Costs 

The detailed production cost schedule is given together 
with other required financial statements. 

The total production cost on the fifth rear of opera­

tion amounts to Birr 4.63 million, out of which about 65t is 
in foreign currency. 

C30 
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4. Internal Rate of REturn (IRR) 

The internal rate of return of the motor oil regenera­
tion plant was calculated to be 8.11% with a net present value 

of Birr -0.75 million discounted at 10% p.a. This was arrived 

at by assuming An average selling price of Birr 1.64 per litre. 

In order to make the project viable the minimum selling price 

should be Birr 1.75 per litre. This will result in an internal 

rate of return of 11.22% with a net present value of Birr 0.50 
million discounted at 10% p.a. 

5. Breakeven Analysis 

The breakeven point would be reached provided the 

plant could generate a total revenue of Birr 3.56 million. 

The fifth year of operation was taken as the basis for breakeven 
point determination. 

B. ECONOMIC ANALYSIS 

The economic rate of return turned out to be 33.40% with 

a net present value of Birr 11.39 million discounted at lOt 

p.a. The motor oil regeneration plant is, therefore, econo­
mically viable. 

The project will create employment for about 65 people. 

C31 
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legeaeration of lotor Oil Plait 

I ri1a1cial Analrsis - Julr 1911 
Opportc~itJ Studr · fiaal leport 

2 year(s) of co11tructio1, 15 rear! o! production 

I currencr conersioa rates: 
foreig1 curre1cr 1 11it : 1.1000 atits accou1ti11 currencr 
local curreacJ 1 anit : 1.0000 u1it1 acco~ating carrencr 

1-------------------------~~~~~~~~~~-~~~~~~~~~-----~~~~-~~~~-------------------------------------------------------------------- .. --. 
Total initial investment duriac co11tmtion phase 

fixed assets: 59&0.73 49. 741 l foreiga 
curreat assets: I.DO 0.000 l foreign I 
total a11ets: 5980. 73 49. 741 l foreign 

~-----------------------------------------------------------------------------------------------------------------------------------
1 
I 

Source of funds durilc coastruction pbase 

equitr l gra1t1: 
f oreicn loa11 : 
local loa11 : 
total funds : 

5980. 73 
0.00 
D.00 

5980.73 

49.741 l foreien 

49.741 l foreign 

------------------------------------------------------------------------------------------------------------------------------------

1 
I 
I 
I 
I 
I 
I 

Cashf low from operations 

fear: 
cperati11 costs: 
depreciatioa 
iaterest 

production co1t1 
thereof f orei1n 
total sales 

1ro11 incoae 
net incoae 
cub balance 
net c11bflo1 

1 
3497 .32 
619 .49 

0.00 

4116 .80 
63. 99 l 

4365.61 

248.81 
124 .41 
51.47 
51.47 

let Present Yalue at: 10.00 ' : 
8.11 ' 
O.Sl l 

Internal late of leturn: 
leturn on equitrl: 
leturn 01 equitr2: 8.11 ' 

2 
3624.47 
619.49 

0.00 

4243.96 
64.11 l 

4549.06 

305.11 
152.55 
743 .62 
743.62 

-747 .25 

3 
3751.78 
619.49 

0.00 

4371.27 
64 .22 l 

4732.74 

361.47 
180. 74 
771.77 
771. 77 

------------------------------------------------------------------------------------------------------------------------------------

1 
I 
ii 

Index of Sche<iules produced bJ COIFU 

Total iaitial in,e1t1e1t 
Total in,e1t1e1t duriDI production 
Total production co1t1 
NortiDI Capital require1ent1 

C33 

C11bflo1 Tables 
Projected Balance 
let incoae 1tate1ent 
Source of finance 
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f~I~~·~ .. ·.,.'~.? c r·~ MF~ R 
;;.JI.:. ' fi•: .~ . "' I I I I I """''~ . .... A .. ·· . I I 11 I '~"-"'!· .. ~·" 

Total Initial Investment in ·ouo Birr 

Yeu . . . . . . . . . . . . . . . . 1 2 

ri1ecl 11te1t1e1t eo1t1 
L11d, aite prep1r1tio1, detelop111t 
l1ildi111 11d citil 1ork1 . . • . 
l11ili1r1 11d aertice f1cilitie1 
J1eorpor1ted flied 111et1 . . . 
Pl11t 11c~l1er1 11d equip1e1t . 

Tot1l f i1ed i1te1t111t co1t1 . . . 

Pre-prod1ctio1 c1pit1l e1pe1dltare1. 
let 1orti11 c1pit1l . • . . . . . 

Total i1itl1l i1te1t1e1t co1t1 . 

Of it f orel11, h I . . . . . . 

0.00 
Ul.19 
241.60 
11.21 

1660 .12 . 

0.00 
621.31 
372. 90 

Z7 .29 
2490 .18 

-------------- ---------·--·-
230.12 

46.49 
0.00 

3511.H 

69.14 
0.00 

-------------- --------------
2392. 31 3588.42 

49. 74 49. 74 
---------------------------------------------------------------------------------·--·······--··--------·------···-----------·-··-··· 

le1ener1tion of Rotor Oil Plant --- fl111ci1l l11l11l1 - JalJ 1988 
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---·----------------------------------------TABLE A. 3 ---------------------··-·· COIJH 2.1 

Total Production Costs 11 '000 Birr 
IHr ... 

3 4 5 • T I 
I of IOI. CIJICitJ (1l11le prodact). 61. 31 u.u H.47 U.05 71.U 14.21 111 nterlal 1 . . . . . • . . . . . 505.12 521.01 541.31 589.14 590.12 112 .20 Ot•er r11 11teri1l1 . . . . . . . . 2419. 25 2520.91 2122.70 2724. 41 2121.21 2921.0T IUhtiftl ............. 100.51 104.08 107.61 1J 1. 24 114.12 111.40 

n l11r11 ............... 141.IO 148.IO JU.ID 141.ID 141.ID 10.10 
IN 

LIHtr, direct ........... 20.51 . 20.51 20.51 20.51 20.58 20.58 
"' lepalr, 11l1te111ce . . . . . . . . 269.42 Ht.42 209.42 219.42 219.42 Ht. •2 SP1rt1 .............. 0.0G 0.00 0.00 ~.to 0.00 0.0~ f1ctor1 oter•e1d1 . . . . . . . . . 14.97 15.27 15.51 15.11 11.11 11.41 -···---------- -------------- ···-·-···-··-· ···········-·· -·-······-···· -·-····-······ f 1ctor1 co1t1 . . . . . . . . . . . 3479.35 3801.14 3733.09 3160.04 3917 .01 4!13.H ld1i1i1tr1tite oter•e1d1 . . . . . . 17.97 11.33 18.69 19.05 19.42 i9. 71 J1dir. co1t1, 1111111d dl1tribatlo1 0.00 0.00 0.00 o.oo 0.00 0.00 Direct co1t1, 11)11 11d dl1tributio1 0.00 O.DO 0.00 e.oo 0.00 0.00 Depreci1tlo1 . . . . . . . . . . . . 619.0 119.49 619. 49 IU.U 119.0 471.94 f i111cl1l co1t1 . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 ·······-·-··-- ••·•·•·•··•··· ·············· ············-· ·············· ·············· Total prod1ctio1 co1t1 ...... 4118.80 4243.98 4371.21 4491.U 412S.9J 4805.U ······-···-··· ·····-·-···-·- -····-·-···--· ···-····~·-···· ··•··········· ·············· ············-- ···-·········- •··•·•···•·· .. ········-····· ·············· ·•·•····•·• ... Co1t1 per 11it ( 1i11le product I l.: ~ 1. 53 I. SJ I.SO I. 49 :.u 01 it foretc1, I . . . . . . . . . . 63.99 U. Ii 64. 22 U.33 64.43 64. 92 Of it t1ri1ble,I . . . . . . . .. 73.50 14. 30 75.04 75.75 70. 42 79.52 Total la'bo1r . . .. 

20.~I 20.~I 20.58 20. 58 20.S8 2C.58 
--·-··-·--··-------------·-···------------·-·--·--···---··-·--······-·······-·-·-····--·-····-·--·····--·····-·-·············-···· 

le1eaeratioa of Rotor Oil PJ11t ··· fi11nci1l A11l11i1 - Jal1 1988 
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w 
0\ 

H'~· ..•• ·.····'!I,· i"!:' • ·::;.t ·~· ,•. ,.· .~ .... \~'I· , fl ~J (11' I 
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-----------~~»l:!f! ____ A._l ____ (~ont~_d_l_ _________________ • _______ CONPAI 2.1 - IRDOSTll&L PIOJICTS srmc1, ADDIS HAIA ···--

Total Production Cos·ta 11 'HO Birr 

Year .......... . 

I of 101. c1p1citJ (1l1cle product). 
111 11teri1l I . . . 
Ot•er r11 11teri1l1 . . . . • . . 
ltilitl11 ........ . 
lltrlJ ........... . 
Llboar, direct . . . . . 
lep1lr, 11l1te111ce . . .. 
Spart1 . . . . . . 
r1ctorr oter••·•· . 

f actorJ co1t1 . . . . . 
ld1i1l1tr1tlte oter•e1d1 . 
I1dir. co1t1, 11le1 11d di1trib1tio1 
tirect co1t1, 11111 11d di1tribltio1 
lepred1tio1 . . . . . . 
r1111cl1l co1t1 . . . 

To~11 pro41ctio1 co1t1 ...... . 

Co1t1 ,., 11lt ( 111111 prod1ct ) 
Of it forelc1, l . . . . . . . . .. 
o; it ••riablt,l ..... 
Total 11bo1r . . . . . . . . . . . 

9 

Tl. T9 
633.49 

3029.H 
121.H 
141.80 
2U.58 

269.42 
0.00 

16. 78 

JO 

79.37 
154. TT 

3131.64 
125.56 

~ 148.U 
20. 58 

269.42 
0.00 

17. 09 

11 

81.94 
676. 02 

3233. 30 
129 .14 
141.U 
20.58 

269.42 
0.00 

17.39 

12 

84.52 
697.31 

UH.DI 
132.72 
141.H 
20.51 

219. 42 
0.00 

17.19 

13 

H.11 
739.87 

UH.IT 
139.U 
141.80 
20.58 

289.42 
0.00 

II. 29 

14 

14.84 
712 .• 4 

3TU.25 
147. 04 
141.IO 
20.SI 

219.42 
D.00 

11.90 
-·------------ -----------··· -······-······ ----------···· -------------- --------------4240.9t 

20.14 
0.00 
0.00 

521.H 
0.00 

4367.86 
20.50 
0.00 
0.00 

H6.24 
• 0.00 

4494.H 
20.16 
0.00 
0.00 

596. 24 
0.00 

HZl.11 
21.23 
0.00 
0.00 

596.24 
0.00 

4875.51 
21.95 
0.00 
0.00 

171.18 
0.00 

5129.43 
22.18 
0.00 
o.ro 

171.H 
0.00 

-------------- -------------- ·-···-········ ····-·······-· -----------··· --------------4112. Tl 4914.61 5111.76 5231.0T 5321. Tl 
-------------- -------------- -------------- -------------- -------------- --------·-··---------------- -------------- ----------~--- ··-· --------- ····--·······- ········-····· . 5074. IZ 

LU 
14.95 
T9.2C 
20.51 

1. 45 
14.ts 
Tl.SI 
20.SI 

1. 44 
15.03 
79.11 
20.SI 

1.U 
15.10 
79.12 
20.SI 

1.30 
11.U 
87.23 
20.H 

I. 29 
11.22 
11.14 
20.51 

-----------------------------------------------------------------------------··········-···········-····-····-······-··--····--·--·· 
le1e1eratio1 of lotor Oil Plant --- r1111cl1l l11lr1i1 - Jalr 1918 
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n 
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TABT,E A. 3 (Cont'd) •. 
----------------------------------------------············-····--····· COKPAI 2.1 

Total Production Costa h '000 Birr ' 

Ten . . . . . . . . . . . . . . . . 15 16-17 

l of 101. CIP1cit1 (1l11le product). 
111 11terhl I . . . . 
Ot•er r11 11teri1l1 
ltll!tlea ..... 
l1er11 . . . . . . . . . 
L1~r. direct . . . . . 
leP1it, 11i1te111ce ... 
s,.rea 
f 1ctor1 o•er•e1d1 . 

r1ctor1 co1t1 . . . 
Ad1l1l1tr1ti•e o•er•e1d1 . . . . . . 
J1dir. co1t1, 11le1 11d diatribation 
Direct co1t1, 11le1 11d di1trlbution 
Depreci1tlo1 . . .. 
f i111ci1l co1t1 . . 

Tot1l prod1ctlo1 co1t1 . 

Co1t1 per 11it ( 1i11le product ) 
Of it forei11, l ........ . 

• Of it urhble. l . 
· Toh) hboar . . . . . .. 

91.42 
803.72 

3844. 04 
150.62 
141.80 
20.58 

269.42 
0.00 

19.20 
--------------

5256.38 
23.04 
0.00 
0.00 

176.66 
0.00 

................... 

5456. 08 
----------- .. ----------------

I. 29 
66.26 
H.12 
20.58 

100.00 
825.00 

:945.83 
154.20 
148.80 
20.58 

269.42 
0.00 

19.50 
--------------

5383 33 
23.40 
o.on 
0.00 

176. 66 
0.00 

----------· ---
5583.39 

--------·---------------·--· 
I. 29 

66.30 
88.39 
20.58 

· llDOSTIIAL PIOJICTS SllYJCI, ADDIS ABABA ····· 

---------------------·-········-·-·-·····--·-···-··-···-·-·-·········-·-- .. ------····-----·---··-···-·---·------···-----············· 
·· lecener1tion of lotor Oil Pl11t ··· Pi11aci1l l11l11l1 · Jal1 1911 
~ 
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TABLE A._4····-········-···························· COUAI 2.1 • llDOSTIUL PIOJICTS SIHICI, ADDIS UH&····· ---------···-----------···- - . 
Net Working Capital ii ·ooo Birr 

Tear ............ 3 4 5 I 1 
Connie . . . . . . . . . Ide co to 

C1rre1t a11et1 a 
&cco11h receln•le .... J5 24. 0 10.12 151. 02 151. 32 111.13 111.13 n l1•11torr aid 11teri1l1 . I! t4 151.U 815.IO 713' 41 TU.II 711.87 

w ... ,,, ....... " . 0.00 0.00 0.00 0.00 0.00 
CD 

•' ... 
Spare1 ......... 0 ... 0.00 0.00 0.00 0.09 0.00 lor• 11 •rotre11 . . . . 2 111.0 19.33 20.03 20. 74 2J .44 22.15 Pi~l•••• prod1ct1 .. ' 15 24.0 145.12 J51. 02 158.32 181.U 181.U C11~ ii hid ....... 15 24.0 13.U 13.41 13.51 13.54 13.57 Tohl c1rrHt 111et1 . . . . . . . . . 912.31 1021 .35 IOSO. 39 JOH.U 1131' 41 C1rre1t lt1•tlltie1 11d 

&cc011t1 para•l• . . . . . . 30 12.0 219.95 300.51 311. 09 321.ST 332.25 
-------------· ·----······-·· -----------··· -------······· ·····-----·-·· let 1orlt11 CIJital .......... 112.42 120.14 749.29 771.75 801.21 J1cre11e 11 1or•111 capital . . . . . . 112.42 21.42 28.45 21.45 21.41 

let 1orli11 c1,1t1l, local ..... 111.U 117. T5 174.U JID.62 117. DI let 1orti11 c1,1tal, forel11 ..... 531.10 553.09 575. JI 517 .12 IU.J4 

-----------------------------------------------------··············································································· 
le1e1eratio1 of lotor Oil Pl11t ··· Pi111ci1l &11lr1i1 • ~1lr 1111 

lote: 14c : 1111111 d1r1 of co•er11e ; coto : coefflcie1t of t1r1o•er . 

. 
• 



--------------------

n 
w 
\0 

••••••••• !r.l\t'.J,,ft ••• l\1.4 •..•• {s;~tl.t!.fJ..1 ........................... co1r&1 2.1 . llDD,TIJ&L PIOJICTS SllfJCI, ADDIS,.,.,···--

Net Work in• Capital l1 ·ooo llrr 

,,., ................ . 
Cottr11e . . . . . . . . . Ide eoto 

C1rre1t 1111t1 I 
&ceot1t1 reetl•••l• . . . 15 24.0 
l1•e1torr 11d 111terl1l1 . II 4.4 ... ,,, . . . . . . . . . . 
S,1111 • . . • • 0 
lort 11 prorre11 . 2 110.D 
r11i1••• prod1et1 15 24.0 

C11• ii •11d . . . . 15 24.0 
Tote) e1rr11t 111et1 . . . 
C1rre1t ll1b1litie1 11d 
&eeo11t1 pc71blt . . . . . . 30 12.0 

• 

172.14 
TH.51 

0.00 
0.00 

22.H 
l 72. 24 
13.59 

IJTT.49 

342.13 

9 

m.u 
124.U 

0.00 
0.00 

23.H 
m.u 
13.62 

,ms.sz 
~S3.4l 

10 

112 .85 
Hl.94 

0.00 
0.00 

24.27 
112.IS 
13. 6S 

ms.ss 
313.99 

JI 

111.15 
IU.IO 

0.00 
0.00 

24.IT 
JU.IS 
13.H 

1294 .S4 

374. SS 

12 

113.45 
907 .21 

0.00 
0.00 

25.H 
193.U 
13. 70 

1333. 57 

38U3 

let 1orti11 e1pit1l ...... . 
···········•·· ·············· ·············· .. ··•···•····· ·········•···. 

l1cr1111 11 1orli11 c1plt1l . . . 

let 1or•t11 e1plt1l, loe1l . 
let 1ortl11 c1pit1l, forel11 

134.H 
21.45 

193.50 
641.H 

863.11 
21.U 

199.IJ 
HUI 

lote: Ide : 1l1l111 d1r1 of eo,er111 ; eoto : coeffiele1t of tar10,er . 

891.H 
28.45 

206 .37 
&U.20 

919J9 
28.42 

212.IO 
TOT .19 

948. 44 
u.o 

2U.Z3 
721. 21 

··········································································-······················-······························ 
le1e1er1\lo1 of Rotor Oil Pl11\ ··• r1111cl1l A11lr1l1 · Jalr 1111 
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TABLE A. 4 (Cont'd) •••••••••••••..••• COlr&I 2 .1 · -···-···-·····-··-···-···----····-·················· 
JIDDSTllAL PIOJICTS Sll,ICI, AD~JS AIAIA ····· 

Net Work ins Capita 1 ii '000 llrr 

Te1r ................. 13 14 IS 11 17 
Co•er111 . . . . . . . . . 1de eoto 

C1rre1t 1111t1 a 
Aeeo11t1 reeei•••l• . . . J5 24.0 204 .OI tU.IT 211.H 225.21 225. 21 

n 
l1•e1torr 11d 111terl1l1 . 11 4.. 912.IT 1011. 06 1045. T5 1073.44 1073.44 

.. 
0 """ ......... • ... 0.00 • 0.00 0.00 0.00 O.DO SJ1rt1 ......... 0 ... 0.00 0.00 O.DO 0.00 0.00 lor• 11 Jroer111 . . . . 2 180.0 2T .ot 21.50 29.20 29.tl 21.tl rt1t1•t4 •rod1et1 ... u 24.0 20C.OI 214 .17 211.H 225. 21 225. 21 c... 11 •••• . . . . . . . 15 24.0 13.TI 13.U 13.14 13.81 13.IT Total e1rre1t 111et1 . . . . . . . . . 1411.14 J4U. TJ 1521. 74 1517.TI IHT. Tl Ctrreat lt1•tlltle1 11d 

Aceo11t1 JIJ••l• . . . . . . 30 u.o 408. 29 42T.U 431.03 441.11 CU.II 
--·-·········· ··········-··· ·············· ······•·••···• ·•·•········•· let t0r•t11 CIJit1l . . . . . . . . . . 1105.35 1012.21 1090. 71 1111.11 lilt. II J1cr1111 11 t0r•t11 c1,it1l ...... 51.11 51. II 21.0 21.0 o.oe 

let t0r•t11 c1,1t1l, loe1l ...... 232.11 UC.II m.u 257.H 257.U let t0r•t11 c1,lt1l, for1l11 ..... TU.24 IJT.21 131.30 111.31 HUI 

lote: Ide : 1111111 d1r1 of eoter111 ; coto : eoefflel11t of tar1o•er . 
····························································•·············································•············•···•···•••·• 

le1e1er1tlo1 of Botor Oil Pl11t ··· r1111el1l A11l11i1 · JalJ 1111 



--------------------
TABLE A. 5 • • • •• .•• • •• • ••• • • • • • COBr&I 2 .1 -·-····-···············-·-························ 

Caehflow Tables, construction b · 000 Birr 

fear ......... I 2 

Tot1l c11• l1f lo1 . . 2392.31 3Hl.42 
·-·-··-······· ··-··········· 

r11a1ct1l re101rce1 . 2392.31 3511.42 
S1le1, 1tt of t11 . . 0.00 0.00 

Total caa• 01tf lo1 . . 2392. 31 3531.42 
---··· .. ·- -- -- .. . . ------ ....... 

n Tot1l 111et1 . . .. 2312.31 3588.42 .. Op1r1tl11 co1t1 . . . e.oo 0.00 ..... 
Coat of f i111ce . . . 0.00 0.00 
lep111e1t ..... 0.00 0.00 
Corporate tu ... 0.00 0.00 
Di•l••••• paid ... 0.00 0.00 

S1rpl11 ( deficit ) 0.00 0.00 
C111lated c11• bll11ce 0.00 0.00 

J~flo1, local . . . . 1202. 35 1803.U 
O.tflo1, local .... 1202. 35 1803 .52 
S1rpl11 ( 4tflclt ) . 1.00 0.00 
J1f lo1, forel11 . . . tlU.H ITl4.90 
O.tflo1, forel11 ... tlU.H ITU.to 
S1rpl11 ( 4eflclt ) . 0.00 0.00 

let ca1•f lo1 . . . . . ·2312.31 ·3511.U 
c1 .. 1at•• ••t c11•flo1 -2312.31 ·SHO. T3 
-------------·-······---------------------------------------·············--························································· 

le1e1er1tlo1 of lotor Oil Pl11t ··· r1111cl1l A11lr1l1 • J1lr 1111 
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TABLE A• 5 (Cont'd) ······--···-·-··--·-········ COIJH 2. l • IHUSTIIIL PIOJICTS SIHICI, ADDIS Hiii ••••• --··----------···-------------------------

Caehflow Diecountin•: 

1) l•1lt1 flld •er111 let l1co1e flo1: 
let •re1e1t •al1e .............. ·333T.Tl at 
l1ter1al late of letll'l (11111) .. o.~1' 

•l let lort• •er111 let ca1• ret1r1: 
let pre1e1t •1l1e ....•......... ·747.25 at 
l1ter1al late of let1r1 (111121 .. I.II I 

c) l1ter1al late of ltt1r1 01 total 11•e1\111t: 
It\ •rt1e1t •al1t •......•...... ·T4T.2S at 
l1ter1al late of let1r1 ( Ill l .. 1.11 I 

ltt lort• ~ 1••1\J , .. 1• •111 re1er•t1 

10.00 I 

10.00 ' 

10.00 I 

--------------------------------------------------------·············---~-----······················································ 
le1e1er1tlo1 of lotor Oil Pl11t ••• Jl111cl1l l11l11l1 • J1lJ 1111 
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TABLE A.6 
·····································•·············•·········•····· ·· COIJAI 2.1 · IRDUSTIIAL PIOJICTS SllYICI, ADDIS AIAIA ····· 

Net Income Statement ii ·ooo llrr 

Tear .... - . - - - - - - · · 

Total 1al11, l1cl. 1ale1 taE . 
l.e11: •arlable co1t1, l1cl. 1ale1 ta1. 

Jartable 11r1!1 • . . • . . . . . 
11 I of total 11111 • • . . . . . . • 

3 

4315.U 
HU.14 

4 

4549.08 
3U3.ot 

~ 

4732. u 
3210.40 

I 

4111.42 
HOT. T2 

7 

5100.12 
UU.04 

·--··········· .....••..•..•. ...•..•..••... ·····•········ ······· ······· 
UH.II 

30.U 
UH.IT 

30.H 
1452.34 

30.11 
1501. Tl 

30.H 
UIS.DI 

30.11 

lo1·•ariabl1 coat1, tacl. depreclatioa 1110.IT 1090.17 1010.17 1010.17 1090.17 
·······•··•··· .•...•........ ····-········· ····-········· ···········-·· 

OperaU011l 1ar1!1. . . . . . . . . . 241.11 30Ul 311.47 417.14 474.21 
11 I of total 11111 . • . . . . . . . 5.70 6.71 7.64 1.50 9.30 

Coet of f i1a1ce . . . . . . • . 

Gro11 profit . . . . . 
&llotHCtl . • . . . ....• 
Ta1able prof it . . . . . . . . 
Tai . . . . . . . . . . . 

let prof it . . . . . . . . . . . 

Dhio 1 paid . . . . . . . .... 
l1dt1t1.otted profit .... 
Acc111lated 11di1trlblted profit . 

Gro11 profit, I of total 1ale1 . . . 
let profit. I of total tale1 .•. 
IOI, let profit, I of .. 1itr .. 
IOI, let profit•i1tere1t, I of l1•e1t. 

0.00 0.00 0.00 ' 0.00 0.00 
·············· ···········-·· ·······-······ ······••·•··•• •..•..•..•.... 

241.11 
0.H 

241.11 
\24.41 

124.U 

0.00 
124. 41 
124.41 

t70 
2.15 
tOI 
1.86 

305. ll 
0.00 

30tll 
U2.H 

361. 47 
0.00 

361.47 
180.74 

417.14 
0.00 

417.14 
208.12 

·····•········ ······•······•· ·······•··· ... 
U2.SS 

0.00 
U2.55 
278. 96 

6. 71 
3.U 
2.5~ 
2.28 

no. 74 

0.00 
180.14 
07.70 

7 .64 
3.12 
3.02 
2.69 

208.92 

o.no 
208.9l 
666.82 

1.50 
4.25 
3.49 

tU.21 
0.00 

474. 21 
237. I I 

237. II 

0.00 
237. ll 
903.72 

3.ot 

9.30 
4.U 
3.H 
3.49 

·-·········----------------------------------------------------··········-··············--·········································· 
le1e1er1tio1 of Rotor Oil Pl11t ··· Jl111cl1l A11lr1i1 · Jalr 1988 
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TABLE A. 6 (Cont'd) .... CONIAI 2 1 . UDOSTIUL PIOJICTS srmc1, ADDIS IBIBA ••••• -·····-···········------------······-------------------·--·--···· . . 
Net Income Statement ii '000 Birr 

Tiu ..... 

Total 1al11, t1cl. 1al11 ta1 .. 
Le11: 'arta•le co1t1, t1el. 1al11 ta1. 

farta•le 11r1t1 . . . . . . . . . 
a1 I of total 1al11 . • . . . . 

I 

5213.IO 
3662. 36 

9 

5467. 41 
3719.67 

10 

5851.18 
3118.99 

11 

5134.11 
4044.14 

12 

IOll.21 
4171.0 

······-······- ·····-··------ -------------- ····-········· ·-···········-
1821.H 

30.H 
1877.11 

30.89 
1734.18 

30.89 
1190.41 

30.81 
1141.14 

30.89 
lo1·,arta•l1 co1t1, 11cl. depr1ctatio1 943.32 993.04 

1067.62 1087.12 1067.12 
Oper1~lo1al 1ar1t1 ... 
1• ' of total 1al11 . . . . 

Coit of f t1a1c1 . . . . . 

Cro11 prorlt . . . . . 
Allo111c11 ..... 
Ta11•l1 profit ... 
Tu .. 

let profit ..... . 

tt,tde1d1 paid . . . . . . . . . .. 
l•dl1trt'9ted profit . 
.cc111l1ttd 11dl1trl'9ttd prof lt . 

Cro11 profit, I of total 11111 . 
let profit, I of total 11111 . . 
IOI, ltt profit, I of "'ltr ..... 
IOI, let proflt+l1t1r11t, I of t1,11t. 

--------~----- ····•········· 
678.12 
12.U 

0.00 

684.TT 
12.52 

0.00 

···········-·· ·····-········ ··········-··· 
886.58 
l l.10 

0.00 

722.85 
12.39 

O.DO 

719.22 
12.'5 

0.00 
----------···· ····-········· ·············· ············•· ·············· 

671.U 
0.00 

818.12 
339.08 

684. TT 
D.00 

684.TT 
342. 39 

886.56 
0.00 

666.56 
J3J. 28 

722.85 
0.00 

T22.85 
361. 43 

719.22 
0.00 

711.22 
389.81 

--·······-···· ·····-········ ·············· ···-·········· ··········-··· 
339.0I 

0.00 
339.0I 

1242.19 

U.13 
1.42 
5.&T 
C.IO 

342. 39 

0.00 
342.39 

15U.17 

333.28 

0.00 
333.21 

Ull.U 

361 .43 

0.00 
m.u 

2279.17 

381.81 

0.00 
389.11 

210.48 

12.U 
6.26 
5. 72 
4.5t 

11.IO 
5.90 
5.57 
4. 45 

12.39 
6.19 
6.04 
4.IO 

12.H 
1.47 
1.51 
5.11 -----------------------------------·······················-········································································· 
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---------~~li!~!=!.- .. ~!-~----~~~IJ..:t:~-~-!. __________________________ COlfll 2.1 - llDUSTlllL PIOJICTS SllYICI, IDDIS ABABA-----

Net Income Statement h 'DDD llrr 

Year ............... . 

Total 1ale1, l1cl. 1ale1 t11 . 
Le11: '1rl1ble co1t1, l1cl. 11le1 t11. 

Y1rt1•11 11r1l1 • . • . . . . . . . 
•• I of tot1J 11le1 . • . • . . . 

lo1-,1rt1•le co1t1, 11cl. deprecl1tto1 

13 

6315.65 
4421.H 

l4 

1753.03 
4610. 72 

15 

8936. 71 
4801.04 

17 

7120.H 
4135.35 

------···-·-·- -------------- ·············- ··-··········· ···••··••·•··• 19U.57 
30.H 

2072.31 
30.69 

18 

7120.H 
4135.35 

641. 04 641.04 

2121.17 
30.61 

641.04 

2115.04 
30.H 

641.04 

2115.04 
30.H 

641.04 
·-···········- ··-····-··-··· .. ············ ······•······· ···•·········· 

Oper1tlo11l 11r1l1 . • . • . . . . . . 1311.53 1424.27 1480.83 1537.00 1537.00 
l1 I of tot1l 1ale1 . . . . . . . . . 20.54 21.09 21.34 21.59 21.59 

Colt of fi111ce 

&ro11 •roflt . . 
Allo111ee1 . . .. 
Tu1ble •rof It . . . . . 
Tai ..... . 

let •roflt . . . 

11,1•···· ••id . . . . . . .. 
Dldi1trlblted profit . . . . . . . .. 
lcc111l1ted •1dl1trlb1ted prof It . 

&ro11 •roflt, I of tot1l 11le1 .... 
let •roflt, I of tot1l 11le1 •..• 
IOI, let •roflt, I of .. 1itf .. 
IOI, let proflt+l1tere1t, I of i1,e1t. 

0.00 0.00 0.00 0.00 
13J 1. 53 

0.00 
1311.53 
655. TS 

1424. 27 
0.00 

1424. 27 
712. 13 

············-· ·······-······ ····•···•·•··• ···········-·· ····-········· 0.00 

1480. 63 
0.00 

1480.63 
740.32 

IUT .00 
0.00 

1537.0C 
768.50 

655. 76 

0.00 
655.76 

712.13 

1537. 00 
0.00 

1~31. 00 
768.50 

··········--·- ·--····--~---· ·•·•·•······•· ············-· -············· 

3325.ZS 

20.U 
10.27 
10.96 

0.00 
712 .13 

4037. 38 

21. 09 
10.55 
I 1.91 

740. 3?. 

0.00 
740. 32 

4777. TO 

21.34 
10.87 
12.38 

TSIJO 

0.00 
TSl.50 

5546. 20 

21.59 
10.71 
12.15 

788.SO 

0.00 
788.50 

6JJ4.H 

1.21 
1.35 1.59 1.90 

--------------------------------------------------------------------------------·····----------------------------------------······· 

21.59 
JO. T9 
12.U 
1.21 
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-------~~-~~~----~~-~----------------------------------------------co"''' 2.1 . IIDUSTIJAL PIOJICTS Slt•ICI, IDDJS 1111& -----

Projected Balance Sheets, construction h '000 Blrr 

Tear .... .......... 1 2 

Total 1111h ......... 2392 .31 5910.'3 
·····-········ ·····-········ 

r11e• 111et1, let of deprecl1tlo1 0.00 2HZ.31 
Co11tr1ctlo1 la pro1re11 . . . . 2312.31 3Hl.4Z 

0 C1rre1t a11et1 . . . . . . . . . 0.00 0.00 .... C11•, lla1k ...•....... 0.00 1.00 \0 

Cai• 1111111, fl1a1ce a'allable . 0.00 I.to 
Lo11 carri.. fonar4 . . . .. 0.00 I.to 
Lo11 .............. D.00 1.00 

Total li1billtle1 • . . . . . . . 2392.U 5910.U 
--··········-· ···-····-····· 

•••ltr capital ......... 2392. 31 5911.U 
le1er,e1, retal1td profit .... 0.00 I.ID 
Pnflt ............. 0.00 1.00 
Loar a .. 194111 ter1 debt . . . . 0.00 1.00 
C1rre1t llabllltlee . . . . . . . O.OI 0.00 
laak ot1rdraft, fl111ce r"alred. o.eo 0.00 

Total •ebt ........... I.to 0.00 

•••ltr, l of llabllli!ea •..• 100.0D IOI.II 
------------------------------------------------------------------------·-······-··················-································· 

le1e1er1tlo1 of lotor 011 Plait --- Fl111cl1l A11l11t1 - Jalr 1118 
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TABLE A. 7 (Cont'd) ----------------------- COIJU 2.1 ---------------------------------·--------------

Projected Balance Sheets, Production ii ·ooo Birr 

Year ............. . 

Total a11et1 . . . . . . . • . . 

3 

6395.0I 

4 

1558.20 

5 

6749.52 

I 

6969.02 
r11ed a11tt1, ltt of deprecl1tlo1 
Co11tr1ctlo1 11 pr0frt11 .... 
Cureat 111ell . . . . . . . . . 

-------------· -------------· -------------- ·-·-···------- -··-······-··· ------········ S31l. 24 
0.00 

918.91 
13.tl 
51.47 
0.00 
0.00 

4741.18 
0.00 

1007.87 
13.41 

795. 09 
0.00 
0.00 

7 

7211. 70 
• 

7511.35 

C11~. ba1k ........ . 
C11• 11rpl1r, fi1a1ce a•ail1ble . 
Lo11 carrltd forward 
Lo11 .......... . 

Total li1bllltie1 . . . . . . . . 

l••itJ capital . . . . . . . .. 
le1er•e1, retal1ed profit . . 
Profit •......... 
Lo11 ••• ltCll11 ter1 debt . . 
C1rre1t llabllltle1 ..... . 
111• o•erdraft, f11a1ce '"•Ired. 

Total debt • . . . . . . . . . . 

•••ltJ, I of llabtlltle1 ... 

1395.0I 6558.20 

4122. 27 
0.00 

1041. 87 
13.51 

1566.H 
0.00 
0.00 

1749 .52 

3502.79 
o.on 

1085.H 
13.54 

2386.81 
0.00 
0.00 

8969.02 

2883.30 
0.00 

1124' 89 
13.57 

3194.95 
0.00 
0.00 

241 J.38 
241.60 

1153.U 
!3.U 

3728.90 
0.00 
0.00 

-------------- ·····------·-· ·•········•··· ---·-·-······· -----········· ··-······· ... 7581. 35 
5110. 73 

0.00 
124.41 

1.00 
289.95 

0.00 

5Ho. n 
124.U 
152.55 

0.60 
300.51 

0.00 

5980. 73 
218.91 
110. 74 

0.00 
3J 1. 09 

0.dO 

1218. 10 

219.95 

93.52 

5980. 73 
07.10 
208.92 

0.00 
321. 67 

0.00 

5180.73 
111.12 
237. II 

0.00 
332.25 

0.00 

5180.U 
183.72 
Ul.OI 

0.00 
342.13 

0.00 
300.51 

91. ll 

31l.09 

II.II 

321.87 

15.82 

332.25 

U.17 

342.U 

71.04 --------------------------------------------------------·---------------·-·-·-·---·---------·-----·-··------------------------------
le1e1er1tio1 of lotor Oil Pl11t --· rt111clal A11lr1i1 - J1lJ 1911 
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..... ::~-~~~----~=-~----~~~-~~:.~.~---···························· COIFAI 2.1 · IIDDSTIIAL PIOJICTS Sll'ICI, ADDIS AIAI• ····· 

Projected Balance Sheets, Production Ja ·ooo Birr 

Je1r ............. . 

Tot1l 111et1 . . . . . . . . . . 

r11ed 111et1, 1et of depreci1tio1 
Co11tr1ctio1 11 Jro1re11 . • . . 
C1rre1t 111et1 . . . . . . . . . 
c .... b11t ......•... 
C11• 11rpl11, f1111ce 1Y1ll1ble . 
Lo11 c1rried for11rd . . 
l.011 ............. . 

Tot1l li1bllitie1 . . . . . . .. 

•••ltr c1plt1l ..... . 
le1erYe1, ret1i1ed profit . 
Profit .......... . 
Lo11 11d 1tdl11 ter1 debt . 
C1rre1t li1billtle1 ..... 
ll1t OYtrdraft, f1111ce ,..aired. 

Total debt .......... . 

•••itr, I of li1bilitie1 .... 

9 

7919.31 

10 

8263. lT 

11 12 

8635.16 
-------·· ····· -------------- ------------·· ·············· ·············· --------------2138.30 

372.90 
1202.90 

U.62 
4191.59 

0.00 
0.00 

1914.98 
0.00 

1241.91 
13.U 

5092.65 
0.00 
0.00 

Ul8.72 
0.00 

1210.86 
13.68 

6021. 90 
0.00 
0.00 

9035.35 

13 

9712.27 

14 

10445.56 

7919.31 8263.17 8635. 16 

722. 41 
0.00 

1319.17 
13. 70 

6979. 29 
0.00 
0.00 

545.82 
241. 60 

1397 .88 
13. 78 

UOl.21 
0.00 
0.00 

817. 78 
372. IO 

1415.U 
13.82 

7985. 19 
0.00 
0.00 

···----------- -------------- ····-·-·-····- ·•·•·····•···· ······----···· ·············-
10445.SI 

5910. T3 
1242.19 
342.39 

0.00 
3S3.U 
0. VO 

5980. T3 
1585. JT 
333. 28 

0.00 
363.H 
0.00 

5980. T3 
1918. 45 
361. 43 

0.00 
374. 55 
0.00 

9035.35 9712. 27 

353.41 

75.52 

5980. 73 
2279. 87 
389. SI 

0.00 
385 .13 
0.00 

38S.13 

5980. 73 
2611.41 
655. 78 

0.00 
408. 29 
0.00 

408.29 

5980. 73 
3325.25 
712.13 

0.00 
427.45 
0.00 

363.H 

72.31 

374 .55 

69.26 H.19 

427. 45 

57.26 ····•··················•·•······················•·•··•······•·•··•·••·•·•··•·••·•·•·••·••·•····•·•····•·•·••·••••·••••••·•·••·•··•·• 11. 58 
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TABLE A. 7 (Cont'd ) ..•••......•.•...• COHU 2. I ·······································-····-·-····· 

Projected Balance Sheets. Production in '000 Birr 

Year .............. 

Tot1l 111et1 . . . . . . . . . 

Ji1ed 111et1, 1et of depreci1tio1 
Co11tr1ctio1 11 pro1re11 . . . . 
Curreat 111ete . . . . . . . . . 
Cu•, h1t .......... . 
C11• 11rpl11, fl11ace 1'1ll1ble . 
Lo11 c1rrled tor11rd . . . 
Lo11 ............. . 

Total lt1•ttltie1 . . . . . . 

•••ttr c1plt1J . . . . . . .. 
le1er,e1, ret1l1ed profit . 
Profit ......... . 
Lo11 11d 1tdt11 ter1 debt . 
C1rre1t lt1billtie1 .... 
Ir.it o'erdr1ft, fi111ce r .. 1Jred. 

Tobi debt . .......... 

u 16 17 

lll96.U JJl75.54 12744. 04 
·····-········ ··--·········· ····-········· 

114. 00 637.34 460.88 
0.00 IJO 0.00 

1514.90 IU3.ll IS53.91 13.84 13.17 13.17 
H53. Tl 9170.4: 10715.U 

0.00 0.00 0.00 
0.00 ii.00 0.00 

lll91.U 11975.54 12744. 04 
···········-·· ·············- ·············· 

5910. 73 HH.U 5110.U 
4037. 31 017.70 5548.20 740.32 711.50 768.50 

0.00 O.IO 0.00 431.03 Ul.11 441. It 
O.OD 0.00 0.00 

431.03 441.U 441.IJ 
l••ltr, l of lt1•tlitie1 . . . . 53.42 49.94 41.13 
····················································•····•·····•·········•···················•·· ···•···•··•·•··•····•·······•··•·•·· 

le1e1er1tio1 of lotor Oil Pl11t ··· ft111ct1l t11J,1t1 · l1Jr Jiii 
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TABLE A. 8 - ECONOMIC ANALYSIS conn 2 1 • llDUSTIUL PIOJICTS lllfJCI, HDll 11111 ••••• 
······················-·······--····················-················· t 

--.,.- .. ~- ZI 

Cashtlow Tables, construction l1 '000 llrr 

Je1r ........ . 

Tot1l c11• 11f lo1 . • 

f l111cl1l re101ree1 . 
51111, 11t of t11 .• 

2027 .u 
2 

3041. ll 
-------------- --------------

HZT.U 
1.00 

3041. ll .... 
~ Total c11• 01tflo1 . . 282T.45 3841.11 
""" .............. . .....•......• 

Tot1l 1111\1 • . . . 
Oper1tt11 co1t1 . • . 
Coit of f i111c1 . . . .... ,...t . . . . . 
Co110r1t1 t11 . . • 
•• , ••••• 1 ,.1. . .. 

S1rfl11 ( .. ficlt ) . 
C111l1t .. c11• .. l11c1 

J1flo1, local ..•. 
0.tf 101, loc1l • • . . 
S1rpl11 ( .. ficit ) 
J1flo1, foret11 ... 
O.tflo1, forel11 . . . 
S.rpl11 ( dtf lclt ) 

let c11•tlo1 . . . . . 
C111l1ted 1et c11•f lt1 

HZT.U . ... 
0.00 
l.ot 
O.H . ... 
I.II 
0.00 

ITl.H 
1'1.14 

I.DO 
1155.51 
1155.51 .... 

·HZT.U 
·HZT.U 

3041. ll . ... 
I.OD 
I.DO 
O.H . ... 
O.H 
I.II 

1307 .It 
IHT .It .... 
IT33.2Z 
IT33. Z2 

I.OD 

·HU.II 
·Hll.H 

-----------------------------------------------------------··········---·------------··············································· 
l11111r1tlo1 of lotor Oll Pl11t ••• lco101lc l11lr1l1 • ~•lr 1111 
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····---~~~!:.-~---~!-~----!~~tl..t~-~l ............................. co1ra1 2.J . JIDDSTllAL PIOJICTS Sll•ICI, ADDIS AIAIA .... . 

Caehf low tab lee, production la ·eoo llrr 

Year ...•..... 

Total ca•• ltf 101 . . 

r11a1cl1l re101rce1 . 
Salee, 1et of t11 .. 

Tot1l cJ1• 01ttlo1 . . 

Tot1l 111et1 . . .. 
Oper1tt11 co1t1 . . 
Coat of f 1111ce . . . 
• ••• , ... t .. 
Corporate ta1 . . 
Di1ide1d1 paid . 

S1rpl11 ( deficit ) 
C111l1ted ca1• bala1ce 

htlo1, local . . .. 
O.ttlo1, local .... 
S1rpl11 ( deficit ) 
l1flow, forel11 ... 
O.tflo1, foret11 .. 
S1rpl11 ( deficit I 

let c11•tlo1 . . . . . 
Cu11l1ted 1et c11•tlo1 

3 

UH.45 

125.U 
3274.Zl 

JIU.14 

341.16 
1511.29 

O.to 
0.00 
0.00 
0.00 

1536.30 
1536.30 

3341.94 
1019.H 
2266.tl 

52.50 
783.18 

·?30.H 

1536.30 
-3532.26 

4 

34U.U 

3.IJ 
3UJ.U 

m5.03 

12.U 
ISU.41 

0.00 
0.00 
0.00 
O.iO 

1840.H 
3371.90 

3414.32 
124. 2t 

24H.U 
J.30 

650.13 
-849. u 

Jl40.H 
-IHJ.H 

5 

3553.39 

3.13 
3549.56 

ll'.l.2t 

12.n 
1608.U 

0.00 
0.00 
0.00 
0.00 

1132.10 
5308.H 

3552.09 
954 .81 

2597. 27 
1.30 

866.41 
·665.U 

1132. IO 
240. 43 

I 

389J. u 
3.U 

3687.32 

J66T. 54 

l2J7 
1654.H 

0.00 
0.00 
0.00 
0.00 

2023 .II 
1332.80 

3111.U 
185.42 

2704.43 
J. 30 

882.12 
·680.82 

2023.61 
2284. 04 

7 

3121.12 

3.13 
3125.09 

ITU.ID 

12.n 
1701. 23 

0.00 
0.00 
D.00 
0.00 

211U3 
1447 '73 

3127.n 
1011.03 
2111.51 

1.30 
117.17 

·IH.47 

2115. u 
4311. IT 

a 
3911.11 

3.13 
3112.0 

1953.15 

2H.48 
17fl.41 

0.0~ 
D.00 
0.00 
0.00 

2012.73 
11480.41 

HH.H 
IHUI 
2174. 00 

1.31 
112.57 

·HJ.27 

2112.n 
IHI.to 

-------··-···-··----------------------------------···---------------·····-·····--···~---············································ 
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I. SUMMARY 

Aerosol insecticide project is envisaged to produce 

self-dispersing, pressurized and self-propelling product 

with the sole objective of killing mosquitos, flies, cock­
roaches, flea, etc. 

The major raw material is insecticide chemical. However 

there are other materials such as container, valve, actuator 

and accessories which are vital parts of the final product. 

All these materials will be imported as they are not locally 

manufactured. This project is totally dependent, at least 

in the short-run, on fozeign source for raw material and 
other components. 

'Jhe initial investment cost was estimated at about 

Birr 1.11 million. The foreign currency component of the 
total investment cost will be about 42%. 

The proj2ct will generate employment for about 38 

people. Factory building space requirement was estimated 

at 500m 2
, while the total area of the premises will be 

about 1500m 2
• 

This project is financially viable with an internal 

rate of return (IRRJ of 13.7% and a net present value 

of Birr 0.49 million discounted at 10% per annum. This 

result was obtained assuming that each insecticide can 
will be sold at Birr 2.00. 
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II. INTRODUCTION 

Pocketable type of pressurized insecticide was developed 

during the World War II for American soldiers fighting in the 

tropical jungles to protect themselves especially against 
malaria. 

Since its inception, aerosol insecticide has evolved con­

siderably to meet changing consumer needs. The development 

of pocketable type of pressurized aerosol insecticide has 

revolutionized the concept of packing many products. 
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I I 1. .MJ\RKF.'J' ANIJ PLJ\.NT CJ\.PJ\CJTY 

A. MARKET STUDY 

l. Product Description and Application 

Aerosols are self-dispersing, pressurized, self­

propelling products. They are dispersed by using a liquified, 

non-liquifiable or non-condensable gas. It i& a colloidal 

system in which finely divided liquids or solids, usually 

within 10-15 are dispersed in a gas. The major item which 

characterizes aerosols as unique is the propellant. 

The development of pocketable type of pressurized 

insecticide directly resulted from American soldiers fighting 

in the tropical jungles during the Second World War. Faced 

with the need to deal with malaria in the tr~pical jungles, 

the U.S. soldiers had to be provided with pressurized insecticides 

containers. 

Since its first inception, aerosol insecticide 

has evolved considerably to meet changing consumer needs. 

The main targets are mosquitos flies and cockroaches the 

development of pocketable type of pressurized aerosol insecticide 

has revolutionized the concept of packing of many products. 

It was only after the development of this new way of packing 

insecticide that a countless number of commercial products 

started to appear in the market with the same mode of packaging. 

These include, hair sprays, household insecticides, garden 

insecticides, deodorants, perspiration inhibitors, paints, 

glass cleaners, perfumes, medical products and food products. 

It is estimated that 6 billion cans of aerosol type products 

are produced in the world today. 
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There are different types of aerosol insecticides 

coming into the country legally as well as illegally. 

It was only in 1983 that a private insecticides packing 

plant with a daily capacity of 12001 can, corre~nondinq 

to 360 thousanrl cans per year, was estahli shed. 

Since its establisl.ment, the plant is plagued by 

shortage of packing material as well as chemicals. According 

to the plant management, the hi9hest production volume 

so far attained amounted to 3477 cans, corresponding to 

only 0.9% capacity utilization (See Tahle I). The 

reporting must have been highly underestimated for various 
reasons. 

TABLE I 

PRODUCTION OF AEROSOL INSECTICIDES 

I (CANS) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Year Ou tout 
1983 2,580 
1984 2,250 
1985 -
1986 3,477 

SOURCE: The plant management 

2. Past and Future Demand Analysis 

In the past, the import of aerosol was ~eported with 

different insecticide imports. The quantity of aerosol cans 

irnporterl could not thus be identified from the total import 

figures of insecticides. Fowever, the Ethiopian Import-Export 

Corporation has been lately importing aerosol insecticides. 

------------
1 Handicraft and Small Scale Industry Development Agency 

(HASIDA) 
04 
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According to information from th~ Corporation, the import was 

not based on the demand hut on the availahility of for~ign exchange. 

The import of aerosol insecticides by the F.thiopian Import-Export 

Corporation (ETMIX) is shown in Table II. 

TABLE II 

AEROSOL INSECTICIDES IMPORT BY ETIMEX 

(CANS) 

Year Quantity 

1984 1,142,406 

1985 476,832 

1986 1,000,000 

SOURCE: Ethiopian Import-Export Corporation 

At this juncture it is worth noting that a large quantity 

of aerosol insecticides is imported illegally but it is difficult 

to estimate its quantity. When the official import figure and 

the quantity produced locally are added to that, the aggregate 

supply of aerosol insecticides would become considerably large. 

In view of this, this project mainly engages in the production 

of aerosol insecticides, mainly for killing insects. Thus, 

the expected market for the product comprises urban households, 

urban oriented rural households, particularly those who can 

be categorised as ~ub-urbans,and commercial enterprises such 

as hotels and bars, restaurants etc. Other organizations such 

as government offices, large private enterprises and other non­

government offices usually use room freshners and not insecticides. 

Thus to estimate the size of the demand for aerosol 

insecticides, the urban households, hotels & hars, snack bars 

and restaurants were considered under the following basic 

assumptions. 

05 
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Each household in urDan centres is a~sumed to 

use at least two aerosol insecticide cans per year. 

Hotels & bars are assumed to use one per month, 

while the annual consumption of snack bars and 

resturants are roughly assumed to be four cans 

each. 

These assumptions, though they seem to be arbitrary 

fixed, are quite reasonable in view of the bu1kiness of the 

aggregate supply of aerosol insecticides. 

The number of urban households are expected to grow 

from 1,109,694 in 1988 to 1,537,305 by the year 2003, corresponding 

to an average annual growth rate of 2.2%. The total number 

of hotels and bars and restaurants together with snack bars 

are estimated to be 7423 and 4900, respectively. These data 

are incorporated with those assumptions in<licated above to give 

a demand estimates of aerosol insect5cides, ranging from 2328 

thousand in 1988 to 3183 thousand by the year 2003. The installed 

capacity of the existing plant, which is 360 thousand cans/year, 

has tc be subtracted from the projected demand in order to estimate 

the level of the unsatisfied demand. Accordingly the unsatisfied 

demand is estimated to vary between 1968 thousand and 2823 thousand 

over the forecast period (See Table III). 

06 
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Tear 

U88 

lf89 

1'90 

1'91 

1!92 

D93 

lt94 

lt95 

U96 

1'97 

1'96 

U99 

2100 

2101 

2102 

2103 

TABLE III 

~EROSOL INSECTICIDES DEMAND PROJECTION 

USING END-USE APPROACH 

Projected 

demand 

2328 

2372 

2417 

2464 

2513 

2563 

2616 

2671 

2727 

2786 

2846 

2909 

2974 

3042 

3111 

3183 

("000 CANS) 

- 07 -

Local 
Installed 

Capacity 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

Unsatisf iE 

demand 

1968 

2012 

2057 

2104 

2153 

2203 

2256 

2311 

2367 

2426 

2486 

2549 

2614 

2682 

2751 

2823 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3. Pricin_g 

According to the F.thiopian Import-Export Corporation, 

the current FOB import price of an aerosol is Birr 1.16 per 

can while the CIF price is Birr 1.35 per can. ~erosol is imported 

duty free. 

R. PLAN·r CAPACITY AND PRODUCTION PROGRAMME 

1. Plant Capacity 

The minimum economic scale of a plant for aerosol pro­

duction of one type only is about 0.9 million cans a year operating 

in a single 8-hour shift, 300 days a year. Such a plant would 

meet the country's short to medium term supply needs operating 

in two shifts, while the introduction of a third shift for 

new products, such as room cleaners and air freshners would 

meet the longer term demand. Alternatively, the capacity of 

the plant can be increased. The production units are flexible 

and allow modular expansion to the extent that the existing 

equipment can be incorporated in larger bench sets. 

2. Production Progranune 

The production of aerosol insecticide is basically a 

packaging operation. The plant could start operation ir. two 

shifts in 1991 at 80\ capacity utilization. Jt inc=eases its 

capacity utilization to 90\ in the second year of operation 

and reaches full capacity in the following year (See Table IV). 

D8 
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Year 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

TABLE IV 

PRODUCTION PROGRAMME FOR 

AERESOL INSECTICIDE PLANT 

Estimated Production 

Demand Gap ProqrammP. 

( '000 Cans ( '000 Cans) 

2104 1440 

2153 1620 

2203 1800 

2256 1800 

2311 1800 

2367 1800 

2426 1800 

2486 1800 

2549 1800 

2614 1800 

2682 1800 

2751 1800 

2823 1800 

D9 

Capacity 

Utilization 

(\) 

80 

90 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
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IV. RAW MATERIALS AND Hf PUTS 

A. RAW MATERIALS 

An aerosol comprises three components:-

Insecticide, 

Propellant system, and 

Hardware, i.e. the container, valve, actuator and 

other accessories. 

1. Insecticide 

The insecticide or active component can be any 

of the commercially used insecticides such as allethrin, 

dichlorvos, fenitrothion etc. The active ingredients must 

be soluble in alcohol, carbon tetrachloride, kerosene and 

nitromethane. The choice of insecticide to use is an im~ortant 

factor as some can be harmful to human and other warm-blooded 

animal life and plants. Pyrethrum is a natural insecticide 

coming from the seeds of a variety of the chrysanthemum 

flower family. Synthetic derivatives have been created. 

Among the first and commonly used in aerosols is 

allethrin. It is the generic name for 2-allyl-4-hydroxy-

3-methyl-2 cyclopentan-1-one ester of chrysanthemum monocarboxylic 

acid. It is a clear, amber-coloured, viscous liquid, derived 

from glycerine, acetylene and ethyl acetoacetate. Newer 

synthetic pyrethroids, for example permethrin, decamethrin 

f lenvalerate are now available which offer substantial 

improvements over natural pyrethrins and allethrin as they 

are more persistent and can be applied in smaller quantities. 
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The insecticide is dispersed with a syn~rgist and 

perhaps aromatic essences. A commonly used synergist is 

piperonyl butoxide. This chemical is csed in an amount 

about twice as much as the active ingredient in the insecti-

cide formulation to impart a synergistic effect upon application. 

Thus, the effectiveness of the active components will be 

more than additive. 

2. Propellant System 

A propellant is a compressed gas used to expel 

the contents of containers in the form of aerosols. Until 

recently chlorofluorcarbons 11 and 12 have been widely 

used because of their non-flammability and non-toxicity. 

However, due to the strong possibility that they may contribute 

to depletion of the ozone layer of the up~er atmosphere, 

their use for this purpose has decreased. Other propellants 

used are hydrocarbon gases such as butane, propane and 

isobutane. They are the cheapest propellants but are flammable. 

The alternatives are compressed gas propellants 

such as C02, NiO and N2· They are non-toxic, non-flammable, 

relatively low in cost and very inert. The vapour pressure 

in the container however, falls as the contents are depleted 

which may cause changes in the rate and characteristics 

of th~ spray. Although they are still a subject of much 

research, they are not regarded as efficient for spraying 

insecticides. 

3. Hardware 

Pressur< containers are made either from tinplated 

steel or aluminium. The former are three-piece cans while 

aluminium containers are usually of a monobloc (one-piece) 

construction. Thin resin coatings line the containers 

to avoid detrimental reactions to the insecticide and possible 

damage to the can. 

Dll 
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The key to th-e aerosol system is the dispensing valve 

and actuator (See Figure I). The valve consists hasicalJy 
of seven pieces: 

Actuator, 

Stem, 

Mounting cap, 

Gasket, 

Housing, 

Spring, and 

Dip tube. 

The valve has to meet the specific needs of the insecticide 

product. Manufacturers, however, produce a wide range of standard 
valves of which one will probably be acceptabl~. 

B. UTILITIES 

The vtility requirements of the aerosol insecticide plant 
are as follows:-

Electricity 

WatE:r 
100 kwh/day 

4m 1 /day 

C. RAW MATERIAL REQUIREMENTS AND SUPPLY PROGRAMME 

For the anticipated production of 1.8 million aerosol 

insecticides annually, the following raw materials will be 
required: 

012 
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FIGURE I 

AEROSOL DI SPENSHJG VALVE AND ACTUATOR 

Housi114J 

Hous•f14J Ofifice 
D•P lube _____ __, 

013 
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-

Insecticide extract - Allethrin 

Syner9ist 

Aromatic essence 

Propellant 

3. 6t pa 

21. fit pa 

9 t. pa 

Dependent on system* 
Cans sets (containers, valves, actuators etc.) 1.8 

million/year 

The raw material requirements according to the envisaged 

production programme are given in Table v. 

TABLE V 

ANNUAL RAW MATERIALS SUPPLY PROGRAMME 

__, 
Input Unit Year 1 Year 2 Year 3 

and onward! 

- - -·-
Insecticide ~xtract ton 2.88 3.24 3.6 
Synergist .. 17.28 19.44 21.6 

Armatic Essence .. 7.2 8.1 9.0 

Propellant** 

cans sets pcs 1,440,000 1,620,000 1,800,000 

* The aerosol insecticide is based on a hydrocarbon propellant, 

but the type of the insecticide concentration determines 

the requirement of the propellant. 

** A hydrocarbon propellant is to be used. The annual 

requirement is to be determined at the feasibility 

stage. 

- Dl4 -
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D. MATERIAL AND INPUT COSTS 

1. Cost of Raw Materials 

The total annual cost of the imported raw materials, 

i.e. insecticide extract, synergist, propellant, aromatic 

essence and accessories for the hardware will amount to about 

Birr 1,407,000. It is assumed that the cans (without the 

accessories) would be locally manufactured and supplied to 

the plant. The total cost of the cans is estimated at Birr 
1,260,000/year*. 

2. Cost of Utilities 

Electricity 

The cost of electricity will be Birr 0.22/kwh 

Water 

Water for process and potable uses will cost Bir~0.5/m> 

3. Other Costs 

Fuel for Vehicles 

The total annual fuel cost for vehicles is estimated 
to be Birr 10,000. 

Packing Materials 

The cost of packing materials will be about Birr 
36,000/year. 

* Unit Price per can is estimated by a private 

producer to be between Birr 0.7 - 0.8. 
01~ 
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V. LOCATJj~ 

An aerosol insecticide manufacturing plant should 

be located well away from towns and public and private 

buildings and residences should not be in the immediate 

vicinity of the plant. 

Taking economical and technical aspects as the most 

relevant factors in the choice of location, Addis Ababa 

is considered to be the most appropriate location for the 

aerosol insecticide plant, for: 

Cans may be supplied by the Ethiopian Crown Cork 

S.C. located in the outskirts of Addis Ababa. There is 

also a private plant in Addis Ababa which can supply the 

cans made out of tin. 

The plastic caps to be mounted on the cans could 

be produced at the Ethiopian Plastics Factory or at the 

Addis Ababa Foam and Plastics Factory~ and 

The market outlets for the product are urban areas 

of which Addis Ababa would be the major centre. 

The exact site of the plant has to be evaluated at 

the stage of the feasibility study taking into consideration 

the factors mentioned above. 
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VI. TECHNOLOGY AND ENGINEF.RING 

A. TECHNOLOGY 

1. Manufacturing Process 

Since their development for the control of insects 

during the early years of the Second World War, aerosol 

insecticides have become indispensable for a sanitary living 

environment. The manufacture of aerosol insecticides is 

basically a packaging process involving the preparation 

of the insecticide spray and the can filling liPe. 

a. Preparation 

The insecticide raw material is blended with 

a synergist and other ingredients su~h as an aromatic essence 

to a given formulation. The blend is then filtered to 

remove any impurities. Alternatively, ready blended aerosol 

concentrate can be bought in and diluted. 

The cans should be inspected on receipt and 

later air blast cleaned before the filling operation. 

b. Filling 

The product filler and crimper/gaser are mounted 

on an operating bench which has an integral extraction 

system. At this level of production, the cans are fed 

manually into the enclosures of both machines. It is also 

possible to employ automatic enclosure systems, which produce 

12-15 can~ a minute. This is equivalent to about 2 million 

cans a year on a single s. The insecticide solution 

is pumped from the storage ··o the filling machine 

where the cans ere filleJ. T~ey are then passed to the 

crimper/gaser where they are filled with the propellant 

and sealed tight by fitting an inner stopper and cap. 
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The propellant is filtered before being pumried int,, the: 

filler machine fitted with gas detection equipm~nt. Finally 

the caps are mounted on the cans which arc then packed 

in carton boxes for despatch after inspection. The process 

flow chart for aerosol insecticide manufacturing is illustrated 

in Figure I I • 

2. Source of Technology 

The process technology is standard and readiiy 

available from such plant manufacturers as:-

DH Industries Ltd. 

Sullivan House, 

Abbey Wharf, 

Kingsbridge Road, 

Barking IGT OHA, 

UK 

Insecticide formualtion may be obtained under a 

licensing agreement from one of the major producers of 

insecticides such as:-

ICI Plant Protection Division, 

Fernhurst, 

Haslemere GU27 3JE, 

Telex No.858270 ICI PPF 

B. ENGINEERING 

1. Machinery and Equipment 

The main items of machinery and equipment together 

with the cost for a plant capable of producing 0.9 million 

cans a year on a single shift basis is given in Table vr. 

016 
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A. 

I 

TABLr: V I 

TOTAL FIXEP INVESTMENT COST 

I 

I (COL~T 

DESCRIPTION F.C. 

MACHINERY AND EQUIPMENT 

1. Blending Tanks 20.7 
2. Product and Propellant 45.5 

Filling Machines mounted 

on Bench with Manual Enclo-

sures and Air Blast Cleaner 

3. Compressor and Pumps 22.a 
4. Conveyors, controI equip-

ment and other accessories 

and spares 14 .s 

Total Equipment Cost 103.5 

Freight -

Total Machinery Cost 

(C & F) 103.5 

Technology Fe~ 93 
Local Cost (12,5% of C&F) -

Total Cost of Machinery 

and Equipment (Including 

10% Contingency) 216 

020 

'000 BIRR) 
L.C. TOTAL 

- 20.7 
- 45.5 

- 22.8 

- 14· 5 

103.5 

10 10 

10 113-5 

93 

14 14 

26 242 
I 

I I 
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TABLE V. CONT'D 

DF.SCRJPTION 

BUILDING AND CIVIL WO~KS 

1. Building cost(including 

fire prevention and fight-

COST ( 'Mlfi BIRP.) 

F .C. I •• C. TO'I'AL 

ing equipment 155 295 450 

2. Site Development(2% of 

building cost) - 9 9 

3. Outdoor works(sewerage, 

water piping etc., 10% 

of building cost) - 45 45 

Total Building and Civil 

Works Cost (including 10% 

co!ltingency) 170 384 554 

C. SERVICE EQUIPMENT 

1. Office Furniture and 

Equipment 9 14 23 

D. VEHICLES 

1. Pick-up (one) 28 12 40 

2. Service car (one) 17 8 25 

(incl.10% contingency) 

sr~-TOTAL 50 22 72 
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2. Plant Layout 

The factory size will be about 500 m2 on a land 

aiea of l,500m 2
• The store for the hydrocarbon propellant 

slmuld be located far away from the production hall in 

case of fire. However, the main building and the store 

CD1ld be construct€d in the same building, provided non­

cmbustible materials such as concrete is used for the 

tllillls. The ceiling of building should be slated roofing. 

~required area can be divided as follows:-

Insecticide and other 

C~Ernical store 20 

Finished products store 34 

Cans store 4 2 

Production hall 300 

Laboratory, Offices and toilets 24 

The layout is shown in Figure III. 

022 
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VII. PLANT OHGANIZATION AND MANPOWER 

A. PLANT ORGANIZATION 

The organization chart of the proposed plant is given 

in Figure IV. The chart is based on a functional classification, 

namely production, aclnir.istration, commercial, r:1r1intenance 

and accounts. 

The plant will be headed by a manager, who will report 

directly to the National Chemicals Corporation. 

B. MANPOWER 

The total manpower requirement will be 43 (See Table 

VII. The plant manager should have a formal education 

in chemical engineering and the production/maintenance 

engineer in mechanical engineering. Both require an intensive 

training of 1-3 months at the premises of the supplier 

of the technology. The insecticide licensor should provide 

on the-job training and technical assistance during the 

start up of operations. 

' 
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TABLF. VII 

MANPOWER REQUIRF.ML'NT AND SAIJ\RIES 

No. 
Personnel Employed 

Plant manager 1 

Secretary 1 

Administrator 1 

Chief Accountant 1 

Commercial Section 1 

Sales 1 

Purchaser 1 

Production/ 

Maintenance Engineer 1 

Tester 2 

Accountant 1 

General Service 1 

Secretary 2 

Storekeeper 3 

Operator 6 

Mechanic 2 

Electrician 2 

Labourer 6 

Driver 1 

Guard 6 

Cleaner 3 

Total (Incl. 25\ 43 

~ployment benefiJs) 

Skilled distribution 

Skill 
Level 

Professional/ 

tech. 

Skilled 

Skilled 

Skilled 

Skilled 

Skilled 

Skilled 

Professional/ 

tech. 

Skilled 

Skilled 

Skilled 

Skilled 

Skilled 

Semi-skilled 

Skilled 

Skilled 

Unskilled 

Skilled 

Unskilled 
.. 

No. 

Professional 2 
Skilled 20 
Semi-skilled 6 
Unskilled 15 

Total 43 

- 025 -

Monthly Salary/ 
Person (Birr) 

1200 

350 

600 

700 

600 

400 

400 

800 

400 

350 

250 

300 

400 

150 

350 

350 

190 

250 

100 

70 

' 
4.6 

46.5 
14.0 
34.8 
TOO 

To~al 

Annual 
Salary 

14000 

4200 

7200 

8400 

7200 

4800 

4800 

9600 

9600 

4200 

3000 

7200 

4800 

10800 

8400 

8400 

13680 

3000 

7200 

2520 

178750 
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TABI.F. VI I 

MANPOWER REQUIREMENT AND SAIJ\RIES 

No. Skill Monthly Salary/ 
Personnel Employed Level Person (Birr) 

Secretary 

.Administrator 

Chief Accountant 

Commercial Section 

Sales 

Purchaser 

Production/ 

Maintenance Engineer 

Tester 

.Accountant 

General Service 

Secretary 

Storekeeper 

Operator 

Mechanic 

Electrician 

Labourer 

Driver 

Guard 

Cleaner 

1 

1 

1 

1 

l 

1 

1 

1 

2 

1 

1 

2 

3 

6 

2 

2 

6 

1 

6 

3 

Total (Incl. 25\ 43 

__::ployme~t benefi,s) 

Skilled distribution 

Professional 
Skilled 
Semi-skilled 
Unskilled 

Total 

Prof essionall 1200 

tech. 

Skilled 350 

Skilled 600 

Skilled 700 

Skilled 600 

Skilled 400 

Skilled 

Professional/ 

tech. 

Skilled 

Skilled 

Skilled 

Skilled 

Skilled 

Semi-skilled 

Skilled 

Skilled 

Unskilled 

Skilled 

Unskilled 
.. 

025 

No. 

2 
20 

6 
15 
TI 

' 

400 

800 

400 

350 

250 

300 

400 

150 

350 

350 

190 

250 

100 

70 

4.6 
46.5 
14.0 
34.8 
100 

Total 
.Annual 
Salary 

14000 

4200 

7200 

8400 

7200 

4800 

4800 

9600 

9600 

4200 

3000 

7200 

4800 

10800 

8400 

8400 

13680 

3000 

7200 

2520 

178750 
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VIII. IMPLEMENTATION SCHEDULE 

A general schedule for the construction of the proposed 

plant for the production of aerosol insecticide is presented 

in Figure V. Accordingly the time needed to set up the 

aerosol insecticide plant i~ estimated to be about 22 months. 

However, it must be noted that the implementation of the 

project could be realized in a shorter time than indicated 

above, provided appropriate measures are taken in the construction 

of the building. 
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1X. FJNJ\NCIJ\I. AND ECONOMIC EVAI.UATJON 

A. FINANCIAL ANALYSIS 

J. Total Initial Investment Cost 

The major breakdown of the total initial 

investment cost is shown in Tabl~ VII!. 

TABLE VIII 

SUMMARY OF THL T~ITIAL INVESTMENT COST 

( '000 BIRR) 

Cost Items 
I currency I 

Fort::ign I Local 

Buildings and Civil Works 170.00 384.00 

Plant Machinery and Equipment 216.00 26.00 

Office furniture and equipment 9.00 14.00 

Vehicles 50.00 22.00 

Pre-production expenditure 21. 60 194.48 

Total 

554.00 

242.00 

23.00 

72.00 

216.08 

Total 466.60 640.48 1107.08 

The foreign currency component of the total initial 

investment cost will be about 42%. About 46% of the total 

foreign currency requirement will be for machinery and 
equipment. 

I 
I 
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2. Werking Capital Requirement 

The following parameters were used to estimate the 

working capital requirements of the aerosol insecticide plant. 

Items months of Coverage 

1. Cash in hand o.s 
2. Accounts receivable 0.5 
3. Raw Matrials - Foreign 6.0 
4. Raw Materials - Local 1. 0 
s. Finished Products 1. 5 
6. Accounts Payable 1. 0 

The maximum working capital requirement will be Birr 

1.26 million, of which Birr 1.12 million will be required in 
foreign currency. 

3. Production Costs 

The detailed production cost estimati<.'n is given together 

with other required financial statements. The production cost 

at full capacity amounts to Birr 3.04 million, out of which 
about 60% is in foreign currency. 

4. Internal Rate of Return (IRR} 

The aerosol insecticide plant will be financially 

viable with an IRR of 13.70% and a net present value of Birr 

0.49 million discounted at 10% p.a. The selling price assumed 
was Birr 2 per container. 

030 
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5. Breakeven Analysis 

The breakeven point would h~ reached at a production 

of 727,573 cans of aerosol insecti~ides. The total revenue 

generated at the breakeven point would Pe Birr l.46 million. 

Jn a nut shell the plant would breakeven at a capacity utilza­

tion of about 40%. 

B. ECONOMIC ANALYSIS 

The econo~ic rate of return turned out to be -12.48, with 

a net present value of Birr -3.40 million. 

Furthermore, it will create employment for about 49 people 

when operating at full capacity. 

031 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPEfJD IX A 

TABLES OF FINANCIAL AND ECONOMIC 

ANALYS~S 
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TABLF. A. l , 
---------------------------------------------------------------------- CORF&i Z.l 

I 
I 
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Aerosol lnsectici~e Plant 
financial Aaal~si& - June 198& 
OppcrtunitJ Studies - iiaal Report 

2 Jear(s) of construction, IS fears of prvduction 
currencJ CQDYersion rates: 

foreign currencr 1 unit : 
local currenc1 1 unit : 

accounting currencr: ·ooo tirr 

1.000~ units accountin, cu!r!C~J 
1.0000 units acc~untin, c~!r!~~Y 

.,~ : 

1---------------------------------------------------------------------------------------------------------------- ------------------
Tota! initial investm~nt durint ~on~truc~::t p~ase 

I 
fixed assets: 
current assets: 
total assets: 

:101.08 
0.00 

1107. oe 

42.147 \ f0rtifn 
UOu 1 fmitn 

4:.147 1 fcrei~i 

1-------------------------------------------------------------------------------------------- --------------------------------------
Source of funds during cC1nstruction phase 

42.147 l fGreign 

Cashf low from operations 

Year: 
operating costs: 
depreciation 
interest 

production costs 
thereof foreign 
total sales 

gross inco1e 
net income 
cash balance 
net cashflo11 

I 
2433.07 
111.82 

0.00 

2544. 89 
58.58 ' 

2880. 00 

335.11 
167 .56 

-729.82 
-729.82 

l 
2708.40 
111.82 

0.00 

2820.22 
59 .19 ' 

3240.00 

419.78 
209.89 
198.23 
198.23 

"et Present Yalue at: 10.00 S : 491.3 4 
lntern~l Rate of Return: 13.70 l 
Return on equit1l: 19.24 l 

I n de x of Sch e du le s produ·:ed by COMW 

Total initial inYe1t1eot 
Total inYe~t1eot during production 
Total production costs 
Norking Capital require1ents 

Casbflo1 Tables 
Projected Balan:e 
Net ioco1e state1ent 
Source of f ioance 

033 

3 
2983.73 

111 82 
uo 

309~.55 

59.69' 
mu.oo 

504.45 
252. 23 
240.57 
240.57 
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.......... ~~~~-----~~-~------------------···-··-················· COKFAR 2. I · JNDDSTR!AL PROJICTS SIRVJCI, ADDIS ABARA ····· 

Total Initial Investment in ·ooo Birr 

T!!ar . 

fixed in•est1ent coats 
Land, site preparation, de•elop1ent 
Buildings and ci•il vcrka . 
Au1iliar1 and aer•icf! facilities 
Incorporated fi1ed assets 
Plant 1achiner1 and equip1enl 

Total f i1ed in•eat1~nt costs . 

Pre·production capital e1pendilures. 
Met 1orking capital 

Total initial in•est1enl coals . 

vf it forei~n. in l 

0.00 
IS4.00 

0.00 
0.00 

H.90 

2 

0.00 
400.00 
72.00 
23.00 

167.00 
------------·- --------------

229.00 

69.84 
0.00 

662.00 

146. 24 
0.00 

-------------· ---------··-·· 
298.84 

24.09 

808.24 

48. 82 
---------------------····-----------------------------·--·····-···-·····-··--·-·----------······---····--············-······· 

Aerosol Jnaecticide Plant ··· Financial An1lyaie · Jun, 1988 
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TABLE A. 3 .................... · · COUAR 2. I --------------····---····------·--·--------·-··-

·.;."~· .. · . ·.rt·· .. : ... ·.' ..... Cc· M ... 1.> , .• 
': .. 1.\. ' ; , ('"::'· j •• I . ·~ 'I 1:1ii ,,,, 

"'!':.......... ' I : .... ' ' I ! ' I I ~ • ' ' ' . . 

INPOSTRIAL PROJICTS SIR9JCI, ADDIS ABABA ····· 
Total Production Coate in ·ooo Birr 

TP.H 3 4 ~- 7 8 9· 12 13. 17 
i of no1. c~pacit1 (single product). 80.00 90.00 100 on 100.00 100.00 100.00 Raw ut'!rial I ... 2133.60 2400.30 2667,00 266?.00 2667.00 w1.no Other ra1 1atP.rials :8.80 32 .~ 36.00 36.00 ~s.on 36.00 Otililiea 6.12 6.&6 7.20 7.20 7.20 7.20 

.. 
lneru . ..... 22 .14 24. ~7 27.00 27. 00 27.00 27.00 Labour, direct ... 178. 71 178.71 178. 71 178' 71 17871 17 ~ .11 Repair. 1ainlenance 33.50 33.50 33 .50 33 .30 33.50 33 .s~ Spar'!I ..... 0.00 0.00 0.00 0.00 0.00 0 9~ F~ctcr7 oTerheadR 5.55 5.94 6.32 6.32 6.32 6.32 ................... . ................. . ................. ................ . ............. . ............... Factor1 coate ... 2408.43 2682.08 2955. 73 2955.73 2955.73 2HU3 AdainialratiTe oTerheads . 24.64 26.32 28.00 28. 00 28.00 ?.8. 00 lndir. coats, aaler and distribution 0.00 0.00 0.00 0.00 o.no 0.00 Direct coate, aal'a and distribution 0.00 0.00 0.00 0.00 0.00 0.00 Dtpreciation ..... 111. 82 111. 82 111. 82 54.20 68. 60 4Z I 0 ,inancial coeh .... 0.00 0.00 0.00 0.00 0.00 0.00 .................... .. ................. . ............ " ....... .. ................. .. ............... . ................ Total production roats . 2544.89 2820.22 3095.55 3037.93 305? 33 3025 ~3 ........ -. -.. -.......... .. .................... .. .................. ..................... . .................. . .............. .. .. .. .. .. .. .. ~ ............ -...................... ......... .............. .. . . . .. . .. .. . . .. . .. .. .................... ................ ~ Costa per unit ( single product l 1.77 1.74 I. 72 1.69 I. 70 1.68 Of it fn•ei«n. l . SB.SS S9. 19 59.~9 60.35 60.40 60 18 or i~ •ariab),,l . ...... 86.SS 87.86 88.94 90.63 90.20 90.99 Total labour ... 178.71 178. 71 178.71 J 7R' 71 178. 71 178.71 

·-··············. ·····-················-·····················--·························· ··········································· 
Aeroaol Ine,,cticide Plant ··· 'inanci1l An1l71i1 · Jun'. 19'9 
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TABLE A. 4 ..•......•.... COKFAR 2. I --· .................... -...... -- ........................................ ----- ....... -.. .. 

..... I-~~· • .. I . ...., . J 
·1 ~.::I l' ""'r: '61.-, '1 '1 ,~J 
~, ,, ~· ,. r . . , ~ ,. , .. : 
~.:· :' ·~·1J.i•· ...... t.'jj.:·'<. OMf Of.) . ... ,_ I ./ " . ' I . , 

·~~~ ....... I .... ("' • - ' IA ~ 
.. . I ! 111 I I•• I 

!MPOSTRIAL PROJICTS SIR9JCI, ADDIS ABABA ····· 

Net Working Capital In '000 Birr 

Tear ...... 3 4 5 H7 

C'>tl!rllf' 1dc co to 

0 ~urrtftt aa1et1 I 
w Acr.~uftll rer.ei•ahle . 15 24.0 I 01.38 112 85 124.32 124.32 c.-.. 

ln•entorJ and 1aleriala . 129 2.8 175' 20 872. I 0 969.00 969.00 
heru ' . 0 ... 0.00 0.00 0.00 0.00 
Spares . . . . . . 0 ... 0.00 0.00 0.00 0.00 
Work in pro1re11 0 ... 0.00 0.00 0.00 0.00 
Ficiahed products 48 7.5 n3. 22 36 l.04 398.85 398.85 

Cash in hud .... 15 24.0 I. 10 10 .19 10.27 10.27 
Total :urrent a11P.t1 ..... w: '9 1356.17 1502.4~ 150U5 
Curreat liabilities and 
Account• paJable . . . . 30 12.0 200.10 223.51 246.31 246. 31 

.... -... -.. " .. -... . ........... -..... . ................ . .............. 
NP.t vorkiac capital ... 1009 .19 1132.66 J2)R.14 1256.14 
r~creaae in 1orkin« capital 1009 .19 123.47 123' 47 0.00 

Met 1111rkin~ capital, )or.al 113.77 m.~a 137 ~9 1nj9 
NAt •~rkin~ capital, for~i~n 89HZ 1006.98 1118. ~~ 111 ft ~~ 

Mote: edc : 1ini1u1 d~J~ of co•erar" ; coto : coefficient of turno•~r . 
........................................................................................ _ .. ,,_ ................................................................................................................ .. 

A~rofto] lna~ctirid~ Pl~nt ··· Pinanci1l Anal11i1 ·Jun~ I~~~ 
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TABLE A. 5 ···•·••···•·····•·· co"ru 2 I . INDOSTR!U PROJICTS SIRVICI, ADDIS ABABA ••••• 
.................................... __ ,. __ ,. __ ,,, ___ ................................... . 

t'·" . . I ". ~· \-::·, .. ~:~~~,.,·!.:J •1 ~ 
., .. ; .;!!:. ·:·.;;>";JV r r• Mr'-',:., · 

·.~._;~ ' it!' ... :.· .,. \.,' '• 1 , .. .. 
ff' • ~ .. .:.. I I 1 I I I 

Caahf low Tables, con1:>truction in ·ooo Birr 

Tl!ar . . . . . I 2 

Total rash inflov 298.84 808.24 
........... -........... .. ....................... 

financial resources . 298.84 808. 24 
SaJPs, n,t of ta1 0.00 0.00 

0 
w !ota! ~aAh outflov . 298.84 808. 24 -...j 

........... -.............. . - ......................... 
Tl'l~ I auels 298.84 808.24 
Operatin1 coats . 0.00 0.00 
CoAt of finance . 0.00 0.00 
Pepay1l!nt .. 0.00 0.00 
Corporate tu 0.00 0.00 
Di,1denda paid 0.00 0.00 

Surplu1 ( deficit l 0.00 0.00 
Cu1ulaled cash b~lance 0.00 0.00 

Inf lflv, local ... 226.86 413.62 
nutf lov, local ... 226.86 413.62 
s~rplu! ( dl!ficit ) 0.00 0.00 
ln!lt1v, foreign .. 71. 98 394.62 
Ou~flt11, for'!ign .. 71.98 394.62 
SurpluA I da.f icit I 0.00 0.00 

Net raahflo1 .... ·298.84 ·808.24 
r•1ulated net caahflov ·298.e4 ·1107.08 

.................................................................................................................................................................... 
Aero1~l ln1~ctirirl' Plant ··· Vin1nei1l An~l11l1 · Jun~ 14~~ 
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-(~;. ' t ""'- :~.J 
~:;·!I ~~~n ~ ~J : • : 
•. I ,i..4 .J!. ' 'l" 
.-:~' : '. ·7"'1• .... ·/ ; ( c M J:' 0 I.• 
''',..) I .f.. :! I I • • I ... 

" - ' ' ~...c.· I I I ' I I I . I 

----------·····--····--·······-·-············-··-····················· co"rAR 2.1 INDnS~RIAL PPOJtr.Ts SIRYICI, ADDIS ABABA ..... 

Cashf low tables, production in ·ooo Birr 

Tear ...... 3 4 5 6 1 ~ 

T~!a! caRh inflow .. 3080.70 3262.80 362?.80 3600.00 3~00.00 3600.00 .. . . .. . -..... --... ................. ............... . ............... . ................ . ............. 
Financial resources . 200.70 22.80 22.80 0.00 0 00 0.00 Sales, eel of la1 . 2880.00 3240.00 3600.00 3600.00 3600.00 3800. 00 

0 
Tntal cash oulflo• . 3810. S2 3064.Sf 3382.23 3235.96 3m.96 3336.77 w 

o:> ........................ ..................... .................. ................... ................... .................. 
Total uaeh .. 1209. 89 146. 28 146.28 0.00 0.00 72.00 Operalinr coals . 2433.07 2708.40 2983.73 2983.73 2983.73 2983. 73 Coal of finance . 0.00 0.00 0.00 0.00 0.00 0 00 R!!paJ1'.nl .. 0.00 0.00 0.00 0.00 0.00 n.on C"rporate tu 167 56 209. 89 252.23 252.23 252.23 281.04 Di•i~l!nds paid 0.00 0.00 0.00 0.00 0.00 0 00 

Surplus I dP-ficil l ·729.82 199. 23 240.57 364.04 364.04 263.Z3 Cu1ulat~d r.ash balance ·729.82 ·531. 58 · 291. 0 I 73 n3 437.~7 700.31 
ln!lov, local ... 2960.24 3247. 93 3607.93 3600.00 3600.00 3600.0i) Outflov, local ... 1349.12 1314. I I 14S3.28 1433. 44 1433.44 1484.24 Surplu1 I deficit l 1611 12 1933.82 21SUS 2m.~s 2166.56 211 s. 7~ !nrl""· forl!\ln .. 120.46 14.88 14 .88 0.00 0.00 0.00 iiut!!""• for,.iRn . 24Sl.40 mo.cs 1928.96 1802.~2 1802j2 m2.~Z SurpluR I dtficil I ·2H0.94 · J73S.S8 ·1914.08 · 18DU2 ·1802.~~ -m2 ~2 

Net caahflov .... -729.82 198. 23 240.S7 364.04 ~~4.04 2S3. 23 i·:l~te1 "'-l cashflov ·1836.90 · 1638.66 ·1398.09 ·1034.05 ·670 ~l -cog '' ····-···--·-----·············-····-··--·-············-··········-·-········-··················································· 
Aerosol Insecticide Plant •·• Flnanci1I An1l1'-i• · Jun-. 198~ 
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...... 'rABLE ... A .. s .... (.Cont.'.d) ....................... co"'o u !N~OST~!AL P~nJECTS SKRV!CI, AOO!S APABA 

C:lRhflow ti'\hlP.s, pror.lur.tton in ·ooo ~irr 

Year 9 10 11 12 11 14 

Total ~lRh inflow 3600.00 3600.00 3600.00 J~O(! O~ J~n11 n\1 ~~nn.r.o 
.... ............ . . . . . ~ ......... ................ .. . ............. . ... . . . . . . ................ 

~i~ln~i~l rP-~ourcee 0.00 0.00 0.00 0.00 o.nu o.on 
~~i,~. n-l or l~l 3600.00 3600.00 360 1

). ~~ 3~00. ~!'J 3w1.oo 3~on no 

T~·~I ra6~ nutf!ow . 32~7. ~6 32~7.~6 32~7.~6 32~7.~~ 334Ul 3270 ,1 
........ ...... ... ...................... -.................... .............. . .............. . ............ 

T"la I asKets 0.00 0.00 0.00 0.00 72.00 0.00 
Operating ~osls 2983.73 2983.73 2983.73 29!3. 7~ 2983.73 29~3.73 

Cll& l or fi nanc~ 0.00 C.00 0.' o ~o 0.00 0.00 
R~par1e11t 0.00 0.00 O.Oi. 0.00 0.00 n.oo 
CllrpMat!' tu 273.83 273.83 273. I , 27U~ m oe m.n~ 

Pitidf!nrls pai~ 0.00 0.00 0. 0.011 0. Oh o.no 

Surplus ( df!ficit ) 342 44 342. 44 342 342. 44 ?.~7 l 9 3?.9 19 
Cu1ul~tP.d rash bal~nc~ 1042.74 13R~ .18 17?.7. ?.n10. u~ 2m z:i 2~~~ 42 

lnflnv, 1.1~al 3~00.00 3~00.00 J~oo.no ~i;o,o ~o ~~on nn J~nr. no 
"·:tfl•w, lllral . W~.~4 m~.04 1m.~4 w•. 04 W11 ~9 1 '" ~ ~9 
Sijrplua I d~ficil ) 214U~ ?.144. 9& ?.144. 9S 214U~ : ~ o:• 71 2131 , I 
i~fln1, for':illl o.n~ 0.00 0.00 0 00 (I oc r oo 
Outfl?v, f··r~iP.n .. 1R02.~2 1~02.~2 180U~ 1807. ~2 U~2. ~2 un2 ~2 
~~rpl~1 ( rlf!ficit ) · 1802 J2 ·1802.~2 ·180U2 -l~OUi ·!ft~~ j?, · 1 ~112 ~' 

"~!. ~ashflt111 . 342.44 34 2. 44 342. 44 ~4~ u m 19 m 19 
Cu1ulat,d n~~ caRhflo11 ·64.34 27R. 10 620. ~3 ~67. 9'/ mo 1~ 1~4~ H 

•••-• ••••••• •••••••--•-••••••••••••••••••• ..................... , .................. • •<••••• • '"'•••I ••• o •••oOO• ••••••• oe•••O••••••o '"'"'"'"'' IOo 

~~rnKn! ln~~ctiri~~ ?l~~l · · Yin~n~i~I An~l7~i1 · ~~"' 1388 
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TABLE A.S (Cont'd) 

'°. .I·~ ··J. 
,~: ·, ~:..,.·,Y:·~J : . 
··:1 :·""' ·;1· .,:;, : ~ ~ ' •.. ' f\ '" ' c· r" l. I"·. 

'1. ,:'"· I i',,, "'- •' ' ' 
...... ;....... ' .. ,•,:.. ! 

---------------------·----·· ···-----·-----·······-·-·-·-···--········· co"rAR 2. l l"DOSTRIAL PROJICTS SIR91CI, ADDIS ABABA ····· 
Cashf low tables, production in '000 Birr 

Ynr . . . . . IS lfi 17 

Total cash infl(lv 3600.0~ 3fi00.00 3600.00 ........................... ..................... .................. 
rinancial r'sourCf!I . 0.00 0.00 0.00 
Sall!s, net of tax . 3600.00 3600. 01 3600.00 

Total cash outflow . 3270.81 3270.81 3270.81 
................ - ..... . ............... -....... . ....................... 

T(lt,aJ H&l!tS 0.00 0.00 0.00 
Operatinr r.osls 29eJ.7J 2983.73 298J.73 
C.Jal of finance 0.00 0.00 0.00 R,.pay1enl 0.00 0.00 0.00 Cl)rrorate tu 287.08 287.08 287.08 
Pi•ido.>nda paid 0.00 0.00 0.00 

Surplus I deficit l 329. 19 329' 19 329 .19 
Cu1ul~ttd cash bal~nce 298S. 611 3314.79 3643. 97 

lnflov, local ... 3600.00 i6oo.oo 3600.00 Outflov, local ... 1468.29 1468.29 1468' 29 Surplus ( deficit ~ 2131.71 2131. 71 2131.71 I nflov, forf! irn . ' 0.00 0.00 0.00 Outf lnw, for'.irn .. 1A02.SZ 1802.Sl 1802.~~ Surplus I deficit ) ·1802.~2 -l802.S2 -IB02.S2 

"l!l caahrlov . 329. i 9 329 .19 329 .19 
Cu1ulat~d n~t Clthflow 1878. ~2 2207.71 2S~6.R~ 
... --....... -. .. . . . .... -. ---........................................... -.............................. 

. .. ············ .. ········ ...................... . 
AnoRol Jn~~rtici~~ Plant ··- 'inan~l•I Anal,RiR · J~n~ I''~ 
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TABLE A.5 (Cont'd) -···············-········· COUAR 2.i ·-------··---- ······-···-···------------ ... INDUS!RIAL PPOJICTS SIR91CK, ADDIS ABABA ····· 

Cashflow Discounting: 

~l KquitJ paid 'ereus Met inco1e flu1: 
N~t prea,nt ,a Jue ......... . 
lnterhal ~ale of R~turn (lRRKll .. 

bl "•t Worth Yersus Met cash return: 
Met preaent •alue ............. . 
Internal Rate of Return (IRRi2) .. 

c) Internal Rate of Return on total in,eat1ent: 
Met present •aiue ............. . 
Internal Rate of Return ( JFR I •. 

"~t Worth : lquitJ paid plus reaerYea 

704.91 at 
19.24' 

491.34 at 
13.70' 

491.34 at 
13.70' 

10.00 ' 

10.00 ' 

10.00 ' 

Aeroaol ln~~~tiridP Plant ··· Plnanci1l An1J,1i1 · June 1~88 



--------------------· 

0 
~ 

rv 

,. . ~ . . . 
l' . ; ·~-.. ... · .. ~-
-~-I'. . <fll'!';' ""!!-, I I~·; . 
... .. ··~ ~! .. ':' .' ·'•"· ' ~ 
.. ' . ., """'·· "'1· ~·· I" r1111 - •·• •·1 • ,1 • • • ~. •' if • ;i,.. .••.. 

.... Jo. ' ~:e: ..... ·~, • I " '• > 01 \, . ,_,,, .... .,...c: f •:,.I 

TABJ .. E A. 6 ······-····-············ ·············· co"ro 2 I . INO%TFIAL PF(IJICTS SUVJCI, ADDIS I.BABA ..•. 
-- . -- ....... - -.. - . - ---.. ---.. -.. -... ---

t·h~t. In<•ome St.1:1t.ement in ·ooo Birr 

~PH 

T~ta! sal~s. incl. sa!P.s ta1 ..... 
~~~~· variabl, r.o~lt, incl sai~a tu. 

Yariabl~ targin ...... 
A~ \of total ~ales 

Nnn v~ria~I~ co~ts, inrl. drprr~iatinn 

~pPr~tin~~I 1ar,in 
A~ I nf total 5ales 

1~.1st of financl! 

~r"ss pro Cit 
A: lr,vanc,it 
~u~b'' rrofit. 
'·ii 
Nrt J>Mfit 

riYid•·nci~ p~jtl 
:.ln.liftril11ilPd pr11fjt 
~rr~1ul~t·d un~iittribute~ pr~fjt 

G~~ss profit, t of total sale~ 
NPt rr~fit, t of tot~l sal's 
~.·;·, N~t 1·r11fit. t ei! equity . 
F 1~i. ~Pt P~··fi~ti~t11rpr.l, l 11( inv,.~t. 

... ·-. -··-·· ................ ····-· 

2880.00 3240.00 
2202.63 2477.96 

.............................. .. --..................... 
677.37 762.04 
23.~2 23.~2 

342.?.5 34 2.?.~ 
................................................. 

33Ul 
11. 64 

0.00 

419.78 
12.~6 

0.00 
.. --........ -...... -- ........................ 

335. I I • 19 78 
0.00 0.00 

335. I I 419.78 
167.56 209.~9 

................. ........ ... ...... 
167.56 

0 00 
167 ~6 
1~7.~6 

I I. 64 
~.82 

I 5. 13 
7.~2 

........ -................... . 

2~9.89 

0.00 
209.89 
377. H 

:2.~~ 
r.. 48 
l~.96 ,, ., .. 
, ,·I 

I 
·' 

3600.00 
27~3.Z~ 

......... -...... -... -
~·~ 71 
~u~ 

.142 ~~ 

504. ·~ 
IUI 

0.00 

5[4.4~ 
o nn 

5r4 4~ 
; ~ ;, ;~ ,, 

? ~ ;' ,: :1 

(I 110 

~ ~ ;: ;1 .( 

~:::1 F.'I 

It f!I 
·: r11 

ZI~ ·: ~ 
!'' ,: ";' 

~ 

3600.00 
27~3.29 

....................... 
A46.71 
~U2 

~4~ 2~ 

~04.4~ 
14 (•I 

n 00 
. ····· .... 

t.1~4 45 
II 00 

5~4 0 
:·: :. :. ?.1 

I.~ ~~ 2 :1 

11 on 
m 2:i 
·" ~ ! . 90 

14 n I 
., ri1 

2 ~: 7 8 
l ' •. ~ 7 

7 

3600.00 
27~3.2~ . ................ 
846. 71 
z ~ ~ z 

J4U5 
-....... -...... . 

504.45 
14 0 I 

0. 01) 
. .............. 

~~ 4.4 ~ 
n no 

~04 0 
2~~ ~3 

····· ......... 
m ZJ 

o .11n 
:~7 :.1 

1134 ~ ,l 

14 ,,1 
7 ,, , 

~~.7~ 
1r ~~ 

. .................................... .. 
A•rnR~I !n~rPLi~i~P r1~nt . Fin~n~l~t An~:y~i~ . )~~- !~~p 
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IN~OST~IAL PROJICTS SIRVICI, A~DIS ABA~A ····· 

Net I n c 'J m r. Statement in ·ooo Birr 

YNr ............. 8 9 l 0 11 12 

Total nlu, incl. ulea tu . 3600.00 3600.00 mo. c~ 3600.00 3600. 00 
L~ss: 'ariable costs, incl. sales ta1. 2H3.29 2753.29 2rn.i:9 2m.~9 2753.29 

.. .. .. --............ -..... .. .. .. .. .. .. -....... -.... ... .. --.......... ---... . ................... ................... 
Variabli! urgin .. 846.71 846.71 846.71 84Ul 846.71 

c.; Af- i of t~t~I sale~ 23.52 23.52 23.52 2~.~~ ~, ~· 4. ~ , " I• 

-~-
w 

lfo" uriable cl)s•.s, incl. d'.prtciation 284.64 299.04 299.04 299.04 290. 94 
.. -...... ---.. -.. -.... .............. ------ ........................ - .. - --.. -... ---.... - .................... 

~perational 1ar«in 562.07 547.67 547. 67 547.67 ~47. ~7 

As ' of total sales 15.61 15.21 l~. Zl 15 .ZI IUI 

Cost of finance 0.00 0.00 o.on 0.00 0.00 
....................... -..... -... -...... -.. -... . ... -........ -. . .. .. ····--··-·---- ... --"' .. "' -........... 

Grou profit 562.07 547. 67 547.~7 547.67 547. ~7 
A I! 11vancP.s . . 0.00 0.00 0.00 0.011 0.00 
T~ubl~ profit . 562.07 ~47. 67 W.67 S47. 61 54 i.67 
h1 261.04 273.83 ;:13. R J 273.83 l7U3 

.... ------.... -.. - -.... -.. -.......... ---- -....... -.. -.. - .... . ............ .. ...... -...... -........ -

""t rrDCit . 281. 04 273.83 m.R3 273.83 273.83 

Di,idP.nds paid . 0.00 0.00 0. Oi! 0.00 o.nn 
Ondi8lribulP.d profit . 281.04 273.83 273 H~ 27~.RJ 273.83 
~r~u1ulated undistributed prof it 141~.16 1689.00 19~2.83 2236.67 2~10.~0 

Grr~~ profit, t of total sales .. 15.61 15.21 l~.Zl 1~.21 1~.21 
""t prdit, t of to~~l sales .. 7. ft I 7.61 7. ~I 7.61 7 61 
:,., ~, ~ .. t. profi I., \ o?f PQ•Ji ty 25.39 24.'/3 ?.UJ ?.UJ 24.7~ 
kr•(, N~ 1 pr.,fittir.'.o::rP~t. t of invest. IU4 11. 24 11 ;: 4 11. 'l.4 11. 2 4 

~~ro~"' 1.,ro,•• :.:~r r1,~· ... r;~~nl'i~' '~'''°'~ . ,1··· .... ~ 
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NP.t Income Statement in ·ooo Birr 

Year 

Total sales, incl. sales tax 
Less: uriable coste, incl. sales tu. 

Yariabll' urgin 
A~ i of total hal~s 

13 

3600.00 
2H3.29 

846.71 
23.52 

Nnn-tariable cost~. incl. depreciation 272.54 

Or~rational 1ariin . . . . 574.17 
h i of t')tal calea 15.95 

Cost of finance 

Gron prof it 
Al lovancea 
Tauble profit 
Tai 

Ml!t profit 

Pitidends paid 
Undistributed profit 
\ccu1ulated un~istributed profit 

r.rogg profit, i of total sales 
~~t profit, i of tntal sales 
F 0 ~. N•t prorit, i of '.quilJ ..... 
R~I. Met profit•inlerl'sl, l of in•est. 

0.00 

574.17 
0.00 

574.17 
287.08 

287.08 

0.00 
287.03 

2797.~9 

15.95 
7.97 

2~.93 
l l. B 

l4 

3600.00 
2753.29 

846.71 
23.52 

272.54 

m.11 
15.95 

0.00 

574 .17 
0.00 

m.1 
m.o~ 

287.08 

0.00 
287.0t 

3084.~7 

15.95 
7.97 

25.93 
11.45 

l ~ 

3600.00 
2'/~3.29 

846.71 
23.52 

2n~4 

~74' 17 
I ~'9~ 

0.00 

rn.11 
0. 110 

~74.P 
mo~ 

2R7. f1R 

~. llli 
287 f1R 

l37 l 7~ 

15 9~ 
7. ~7 

25 9J 
II 4 ~ ·------····----- ................................................. __ ., ____ . ··- ................. . 

,.•' ~· ~· tt•: . ....... ,\J~ 
'Jr '. : I I. . • ~ I I i>' J ,· 

I~ '"""'' I< 11' I lo ·' ,' o ~lo' ' I 

. .,. '•: •. ~"~:·• ... J~: ( 0 rl '=."I'.\ I) 
'•,,..... I .,1,'. ' -·' , 
.... ' ,i'' . I t\ 

, ........... ., :~,. I I : • 

INPUSTRIAL PROJECTS srRVJCl, ADDIS A~A~A ·-··· 

16 

3600.00 
2753.29 

846.71 
23.52 

272. 54 

rn. 11 
15 95 

0.00 

574' 17 
o.on 

574.17 
2H7.0~ 

2~7.08 

n.oo 
2A7.08 

36~R.84 

17 

3600.00 
2753. 29 

84UJ 
23.52 

272.54 

57417 
l~.95 

0.00 

H4.17 
0.00 

~74 .17 
m.os 

m.08 

o.on 
2R7.08 
m~.93 

15.9~ l~.~5 
7.97 7 97 

25.~3 25 93 
11.4~ II 4~ 

.. .............................. . 
Aerosol Jn1ert1ci~e Plant ··· 'inancial An~l11is · June 19P8 
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T AB L E A • 7 . . . . • . . • . • . . . . co"' AR 2 . 1 ---·----------------- ........................................................... . l"~~STPIA~ PRnJ~CTS SKPVJCK, ADDIS ABABA 

Proj~cted Balance Sheets, construction in r111n Birr 

Year .... 

Total ae1ets 

Fi1P.d assr.lK, nPl of depreciation 
C6nRlruclion in pro1reaa 
Current assP.ls ....... . 
c~sh, bank . . . .... . 
c~sb surplus, finance a'ailable 
Loss carried forvard 
Ln~a 

Total liabilllie' . 

Fquity capilAI 
krs~r,es, retained profit 
Profit ........ . 
Loni and •~diua lera debt 
Current lia~ilities .. 
9ant oTerdraft, finance required. 

Total debt . 

fquitr. l of liabilities 

298.U 

0.00 
298.84 

0.00 
0.00 
0.00 
0.00 
0.00 

298.84 

298.84 
0.00 
0.00 
n.oo 
0.00 
0.00 

0.00 

100.00 

2 

1107.08 

298.84 
808.24 

0.00 
0.00 
0.00 
0.00 
0.00 

1107. 08 

1107.08 
0.00 
n.oo 
0.00 
0.00 
0.00 

0.00 

100.00 
·------------------------ -------------------------·--------------------------------·-········M·············-························ 

Aerosol ln~~c~irid~ Plant ··· finaneial Anal71\s · June 1988 
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JNr~STRIAL PPOJECTS SKRV!CI, ADDIS A~A~A ··---

ProjPcted BC\ lance Sheets, Production i oon Rirr 

T"'ar .. 3 4 ~ 6 

Total asR~ts .. . .... 226U6 2239.62 2274. 08 723U9 2487. ~2 2m 5~ -------·------ ........................... .. .. -------....... ··-- .... ·-· .. . ................. -..... -... -..... 
Fixed as~rts, net of depreciation 995.26 883.45 77UJ ~~U2 54~.0~ 49UO 
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0.00 
1492.18 

10.27 
1042.74 
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Pro~ected Balance Sheeta, Production in ·ooo eirr 

!tu .. JS 16 17 
Toh l a5Rf'tll .......... 4725.15 5012.23 S299.32 
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'ix~~ ~ss~tr., n~t of ~cpr~ciati(ln 237 .10 195.00 152.90 Cnn&~ructior in pr(l~rf'~s .... 0.00 0.00 0.00 0 1 :urr~11t a&s~ts ......... 1492.18 1492' 18 102.18 ~ 

Cash, bant 10.27 l~.27 10.27 
en .. ....... 

c~sh surplus, financ~ a•ail~ble . 2985.60 ~314.79 3643' 97 ~oss carried forward ...... 0.00 0.00 0.00 Lc~s 0.00 0.00 0.00 

T0tal liabiliti~s . 4725.15 5012.23 5299.32 ............................. .. ............................... -............... -.. --.. 
lquity capit;tl .. 1107.08 1107.08 1107.08 ~~srrYPft, retain'd profit JOR4.67 3J71. 76 3658.8• Prof it .. . .... 287.08 287.08 Z87.08 Lon~ and 1ediu1 ter1 debt 0.00 0.00 0.00 Current liabilities .... 246.JJ 246.31 2H.31 P~ak ~•,rdrafl, fina~ce required. 0. llO 0.00 0.00 
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CaRh:f low Tables, construct. ion in ·ooo Birr 

lNDnSTRIAL PPOJ£~TS SERVICE, ADDIS A~A~A 

y,.ar . 
2 
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c~ahflow Dincounting: 

a) '-quilJ paid •r.rftue NP.t inro1e flov· 
Mr.t prPsenl •alue .............. ·2931.99 at 10.00' 
Internal Rate of Return (IRRll) .. not found 

bl Met Worth YPrRus Net caah rP.turn: 
N,t present •alue .............. -3408.16 at 10.00 ' 
Intern~! R~tP. of Return llRRl2) . . ·12.48 X 

rJ lnlPrnal Rat~ of p,turn on total in•P.Rt1ent: 
Ntt present talue .............. -3408.16 at ID.DO X 
Internal Rate of Return t IRR l . . -12.48 X 

"Pt Worth : KquitJ paid plus re1erte1 
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The project profile h~s identified oxygen, ac~tylene and 

carbon dioxide as industrial gases. Although each requires 
• different process, different equipment and its own end cylinder, 

grouping in one has been made because of the generic name. 

In this profile, carbon dioxide is not fully covered because 

it is totally different. 

The existing plants' capacity for the production of carbon 

dioxide and oxygen greatly exceed the projected demand volume. 
There will only be a shortfall in the supply of acetylene by 

2000. 

Main raw materials are calcium carbide for acetylene and 
air for oxygen and the latter is tnown to be energy-intensive. 

Both plants are envisaged to be located in ~ddis Ababa 

to meet the shortfall in the supply in the future. 

Total machinery and equipment investment for both plants 

estimated at 24,670,000 Birr is fairly high. Total site size 

is estimated to be 1500 m2
• 

The project will generate employment for 66 people. 

No financial and economic analyaia has been made because 

of the low demand for the producta. 

I 
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IN""'RODl>.::TIOS - -------

Present and future demand for industrial gases is not 
so large as to justify the setting of new plants. The two plants 

in Addis Ababa and Asmara, namely Chora and Pana supply a major 

portion of the market demand. Besides, there are plants owned 
by large organizations such as the Marine Authority, the private 

workshops which produce their own acetylene. 

The oxygen and acetylene plants can be sited in the same 

area even if they use different process, and different equipment. 
This is to gain economies in marketing and distribution particu­

larly if it is decided to run a fleet of trucks from the 
manufacturing plant. Carbon dioxide is totally different (e.g. 

even the end-users which could be food processors) and except 

for the market survey is not covered in this profile. 

The minimum economic scale for an oxygen plant is 2.4 million 

cubic metres (1800 tonnes) per year at standard temperature 
and pressure on a continuous working basis for 330 days a year. 

If demand is smaller than thi~, it is recommended that the plant 

works continuously until the storage cylinders are full and 
then closed down until it is necessary to bring it on-stream 
again. It does r.ot work so well under intermittent, say shift, 

working conditions. 

The minimum economic scale for acetylene is up to 400,000 

cubic metres per annum on a continuous basia. 

Both require steel cylinder• and their co•t• are incladed 
·in the total investment. 
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Fir.an..:ial and economic analysis have i:or_ been maoe l>eco.i···e 

of the Low demand for the f r0ducts. This profile is prepared 

to elaborate what an oxygen dnd acetylene plant consists of 

and to indicate the magnitude of investment required. Even 

if the project does not have a market at present, it may prove 

viable in the future as it will have considerably lower transport 

costs in supplying the market than the importe~ ones. 
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Post 

Plant Manager 
Sectretary 
Administration Head 

Personnel Clerk 
General Services 

Financial Head 

. Accounting Cle~ks 

Production & technical 

Production Clerk 

Chemist 

Lab.technician 
Shift Supervisors 

Operators 
Labourers 

TABLE VI 

MANPOWER REQURIEMENT 

Persons No.of Total 
Per Shifts No.of 

Shift Persons 

l l 1 
1. l 1 
l 1 1 

1 l 1 
1 1 1 

1 1 1 

2 l 2 

1 1 1 

1 1 1 

1 1 1 

1 1 1 
l 2 2 

4 2 8 
10 2 20 

L I I 

Salary 1 Total 
(Birr/Month (Birr/ 

Qualification 
Person Month 

1200 1200 Degree in Mgt. 
400 400 Diploma 
700 700 Degree or Diploma 

with experience 

400 400 Diploma 
300 300 Technical Certif i-

ficate 

700 700 Diploma with 
experience or 
degree 

250 500 Commercial Certi-
f icate 

1000 1000 Chemical Engineer 
+ tr.:-ining 

250 250 Commercial Certi-
f icate 

700 700 Degree 

250 250 Certificate 
50J l.000 Diploma in 

industrial 
chemistry 

150 1200 I Skilled 
60 1200 Unskilled 

I I 
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TABLE vI CON'TD 

Post 
Person:; I 

per 

shift 

Chief Mechanic 1 

Welder 1 

Electrician 1 

Fitter 1 

Commercial Head 1 

Commercial Clerk 1 

Supply Officer 1 

Sales Officer 1 

Store Keeper 1 

Drivers 7 

Guards 1 

Cleaners 2 

Total -

Total 

No.of No.of 

Sh if ts Persons 

1 1 

1 1 

2 2 

2 2 

1 1 

1 1 

1 1 

1 1 

1 1 

1 7 

4 4 

1 1 

- I 65 

I 

Salary Total 
Birr/month (Birr/ Qualification 

person Month) 

500 500 Poly qraduate 

350 350 Skilled 

350 700 Skilled 

350 700 Degree 

700 700 Degree 

250 250 Commercial Certificate 

500 500 Diploma 

500 500 Diploma 

350 350 Certificate 

250 1750 Driving Lic~nse 

60 240 Unskilled 

60 120 Unskilled 

I - 16460 
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VIII. IMPLEMENTATION SCHEDULE 

As shown in Figure III, the implementation is estimate~ 

to take 22 months after the necessary financial arrangements 

are made and commercial/contractual committments are entered 

into. A more detail scheduling of the implementation shown 

in Fiqure III can be carried out at a later stage, first durinq 

the feasibility study staqe. It must be, however, noted at 

this stage that the erection will require a relatively longer 

time, for a considerable amount of the assembly work has to 

be carried out at the site. 

-
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IX. FINANCIAL AND ECONOMIC EVALUATION 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment Cost 

The major breakdown of the total initial investment 
cost is shown in Table VII • 

TABLE VII 

SUMMARY OF THE INITIAL INVESTMENT COST 

('000 Birr) 

Foreign Local 

Buildings and civil works 314.16 733.04 
Plnt machinery and equipment 2264.79 1885.51 
Office furniture and equipment 11.38 34.12 
Vehicles 372.90 248.60 
Pre-production expenditure 11.63 104.60 

';'otal 2974.86 3005.87 

Total 

1047.20 

4150.30 

45.50 

621.50 

116.23 

5980.73 

Th~ fo~~ign currency component of the total initial 

investment cost will be about SOt. About 76% of the total foreign 

currency requirement will be for machinery and equipment. 
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2. Working Capital Requirements 

The following parameters were used to estimate the 

net working capital requirements of the motor oil regeaeration 
·plant. 

Items Months of Coverage 

1. Cash in hand 0.5 
2. Accounts receivable 0.5 
3. Raw materials - foreign 3.0 
4. Raw materials - local 2.0 
5. Work in progress 0.07 
6. Finished products o.so 
1. Accounts payable 1.0 

The net working capital requirement on the fifth 1ear 

of production will be Birr 0.81 million, of which a~out 77% 

will be required in foreign currency. 

3. Production Costs 

The detailed production cost schedule is given together 

with other required financial statements. 

The total production cost on the fifth 1ear of opera­

tion amounts to Birr 4.63 million, out of which about 65t is 
in foreign currency. 

C30 
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4. Internal Rate of REturn (IRR) 

The internal rate of return of the motor oil regenera­

tion plant was calculated to be 8.11% with a net present value 

of Birr -0.75 million discounted at 10% p.a. This was arrived 

at by assuming An average selling price of Birr 1.64 per litre. 

In order to make the project viable the minimum selling price 

should be Birr 1.75 per litre. This will result in an internal 

rate of return of 11.22% with a net present value of Birr 0.50 
million discounted at 10% p.a. 

S. Breakeven Analysis 

The breakeven point would be reached provided the 

plant could generate a total revenue of Birr 3.56 million. 

The fifth year of operation was taken as the basis for breakeven 
point determination. 

B. ECONOMIC ANALYSIS 

The economic rate of return turned out to be 33.40% with 

a net present value of Birr 11.39 million discounted at 10% 

p.a. The motor oil regeneration plant is, therefore, econo­
mically viable. 

The project will create employment for about 65 people. 

C31 
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APPENDIX A 

TABLES OF FINANCIAL AND ECONOMIC 

ANALYSES 
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------------------------------------------------------------------- COBfAR 2.1 - IIDOS?i!AL PiuJl~T~ Sl~i!CI. ADDIS ABABA -----I 
TABLF. A. 1 

I 
I 

lereneration of lotor Oil Plait 
financial lnal1si1 · JulJ 1911 
Opportc~ilJ StudJ - fi1al leport 

2 Jear(s) ~f construction, 15 Jears of production 
currencJ con•ersia1 rites: 

foreign currencJ I unit : 1.0000 u1it1 accountiac currencJ 
local currencJ 1 unit : 1.0000 unit& accounting currencJ 

1-------------------------~~~~~~~~~~-~~~~~~~~~-----~~~~-~~~~------------------------------------------------------------------------

I 
Tota l initial investment durinr construction phase 

filed auets: 
current assets: 

S980.73 
O.OG 

49.741 l foreirn 
0. 000 l fortign 

total a11ets: 5980.73 49.741 l foreign 

~--------------------------- ·--------------------------------------------------------------------------- ---------------------------

I 
I 

Sou r c e of funds duriac con&truction phase 

e9.uitr I grants: 
f oreirn loans : 
local loans : 
total funds : 

5980.73 
0.00 
0.00 

5980.73 

49. 74l l foreirn 

49.741 l foreirn 

------------------------------------------------------------------------------------------------------------------------------------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cashf low from operations 

Tear: 2 3 
cperatin! costs: 3497.32 3624.47 3751.78 
de. .iation 613.49 619. 49 619.49 
interest 0.00 0.00 0.00 
---------------- ------------ ------------ ------------
production costs mu~ 424US 
thereof foreign 63 .3~ :. 6Ui ¥ 
total sales 4365.61 4549. 06 

1ro11 incoae 248. 81 3e5.11 
net incoae 124.41 152. 55 
cash balance 51.47 743.6?. 
net cashflo1 51.47 743.62 

let Prese~t Yalue at: 10.00 l : -747.25 
Internal late of Return: 8.11 l 
Return on equitJl: Ul l 
Return on equitJ2: 8.11 l 

Index of Scheci u le s produced bJ COIFH 

Total initial ia•eataent 
Total in•eataent during production 
Total production costs 
Working Capital require1ent1 

C33 

Cu hf 101 Tables 
Projected Balance 
let inco1e 1tate1ent 
Source of finance 

4371.27 
64.22 l 

4732.74 

36U7 
180. 74 
771.77 
771. 77 
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TABLE A. 2 ---------------------- ·----·,----··-··. COKFAR 2.1 . INDUSTRIAL PROJICTS SIRVICI, ADDIS ABABA •••·• -------------------------------- . 
Tota 1 In it ia 1 In vestment in ·ooo Birr 

Tur ... 

Ji1ed i1,e1t1e1t co1t1 
L11d, 1ite prep1r1tio1, de,elop1e1t 
81ildl111 11d ei,il 1ork1 . . . . 
A11ili1rr 11d 1er,ice f1cilitie1 
l1corpor1ted fi1ed 111et1 . . . 
Pl11t 11c~l1err 11d equip1e1t . 

Tot1l f i1ed i1Ye1t1e1t co1t1 . . 

Pre-prodactio1 c1pit1l e1pe1ditare1. 
let 1orli11 capital . • . . . . . 

Tot1l 11iti1l i1,e1t1e1t co1t1 . 

Of it forel11, 11 l ..... . 

0.00 
418.89 
248.60 
18. 21 

1660.12 . 

2 

0.00 
628.31 
372.90 
27.29 

2490 .18 
-------------- --------------

2345.82 

46.49 
0.00 

3518.68 

69.14 
0.00 

-------------- -----·--------
2392.31 

49.74 

3588. 42 

49. 74 
-------------------------------------------------------------···------------·--···--········--···-·········-············-····· 

Re1ener1tion of Notor Oil Pl1at ··- Fi11aci1l Aa1l11l1 · JalJ 1988 
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TABLE A. 3 •••••••••••••••••••.•...••. COIJU 2. l · ------------···------···-------------------

--~"' •... :·.~-· .. .... .. . . ·~ 

,w1~·.:-> ·. ;~~·j·~J 
iYd " I 1 I :V. (C) 

~:~:1.~~;;g COMFAR 
-~ ... ~ ;· 1 rrtt I [.11"1 

JJDDSflliL PIOJICTS till,rcr, iDDIS ••••• ····· 
Total Production Costa h ·ooo Birr 
Year ..... . ....... 3 4 s 6 T 8 
l of IOI. c1p1clt1 (1l11le prod1ct). 61. 31 U.89 66.47 H.05 71.13 14. 21 111 11terlll 1 . . . . . . . . . . . 505.12 527. OT 541.36 569.64 510.92 112 .20 Ot•er r11 11teri1l1 . . . . . . . . 2419.25 2520.91 2622.70 2724.U 28%1.28 2128.DT ltihUt1 ............. 100.51 104. 08 107 .66 1L ?• 114 .12 lJl.40 

n l1er11 ............... 148.80 141.10 148.80 148. 80 141.IO W.80 
w 

Llbo1r, direct ........... 20.51 . 20 .51 20.51 20.51 20.H 20.51 

U1 

lep1lr, 11l1te111ce ........ 269.42 269.42 209.42 289.42 269.42 219.U S11r11 .............. 0.00 0.00 0.00 o.eo 0.00 0.00 flctorr Her•ead1 . . . . . . . . 14.97 15.27 15. 51 15.H 18 .18 16. 41 
-------------- -------------- -----------··· ----~-----···· -······-·-···· ···-······-··· flctorr co1t1 . . . . . . . . . . . 3479. 35 3808.14 3733. 09 3840.04 3917. OJ 4113.91 Ad1i1i1tr1tiYe 0Yer~e1d1 . . . . . . 17.97 11. 33 11.69 19.05 19.42 i9.78 l1dir. co1t1, 11111 11d di1tribatio1 0.00 0.00 0.00 0.00 0.00 0.00 Direct co1t1, ulea 11d di1tributi01 0.00 0.00 0.00 0.00 0.00 0.00 Deprect1tlo1 ............ 619.49 619.49 619.49 819.49 619.0 471.94 f il11cial COits . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 
----·--------- -------------- ·------····--- -------------- -------------- --------·-··--Toti) prodactio1 co1t1 . . . . . . 4111.80 4243. 96 4~71. 21 4498.U 482S. 91 480S. 68 -------------- ------·-·····- -·------------ ----·-········ --~-----· ........ ····•····· ·····--------- ---------····· ·····•······ ·- ·············· ···•··•······· ···•····•·• ... Coit; per 11it ( 1i11le product ) l. 55 U3 l.51 I.SO I. 49 : . 43 Of it foreiu, l . . . . . . . 63.99 64.1 i 64.22 64. 33 64. 43 64.92 Of it urilble,l ....... .. 73.50 14. 30 7S.04 7S.7S 70. 42 79.S2 Tot1l 11bo1r . . . . . .. 20.~8 20.58 20.58 20. 58 20.se 2C. 58 

······-·····-·-··-··········-····································································································· -
Re1eneration of Not~r Oil Plant ··· rla1ncJ1l An1lr1i1 · Jalr 1988 
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w.f .. · ·:· :T,"!~ (• · 
~t~· -•. •·· .. ~;.~~ C OMFAR 

.... --.~~ ·1 111~11111 
-----------~~~~~-- --~--~----{~9nt~_41 _________________ _. _______ conn 2.1 - I•DOSTRl&L PIOJICTS SIHICI, ADDlS AHIA . ---· 

Total Production Coa·ta ii ·o:o Birr 

Tur ..... - - - 9 10 11 12 13 14 
l of IOI. capacitr (1l11le product). 76. T9 T9.3T 81.94 84.52 89.18 94.84 111 11teri1l 1 . . . . . _ . . . . . 

633 " 854.17 676. 02 697.31 739. 87 TU. 44 OUer n1 11terld1 . . . . . . . . 3029.16 3131.64 323S.30 333S.OI H31.6T 3H2.2S 8tilitlea . ............ 121. 98 12S.58 129 .14 132.72 131.11 147. 04 l1er11 ............... 141.IO ~ 148.80 141.U JU.ID 141 .IO 141.80 Labo1r, direct ........... 20.H 20.H 20 .SI 20.U 20.SI 20.SI n lepalr, 11J1te111ce ........ 269.42 269. 42 269. 42 269.42 261. 42 269. 42 
w 
O'I Sparea .............. 0.00 0.00 0.00 o.oa 0.00 0.00 hctorr onrb1d1 . . . . . . . . . 16. 78 17.09 17.39 17.69 18. 29 18.90 

-------------- -------------- ------------~- ···---------·-· -------------- ------------·-f actorr cc1t1 . . . . . . . . . . . 4240.9t 4361.16 4494. 66 4621. 81 4875.51 5129.43 ld1i1l1tr1tl'1 o'er•ead1 . . . . . . 20.14 20.50 20.86 21. 23 21.95 22.H I1dir. co1t1, 11le1 11d di1trib1tio1 0.00 0.00 0.00 0.00 0.00 0.00 iirect co1t1, 11Je1 11d dl1tribatio1 0.00 0.00 0.00 0.00 0.00 o.ro Deprecl1tlo1 . . . . . . . . . . . . S21.66 SH. 24 596.24 SH.24 176.86 ITl.H f i111cl1l co1t1 . . . . . . . . . . 0.00 • 0.00 0.00 0.00 0.00 0.00 
-------------- -------------- -------------- ------------~- ------------·· --------------Total prod1ctio1 co1t1 . . . . . . . 4712. Tl 4984.61 Sll 1.78 5239.DT 5074.12 S328. Tl 
-------------- -------------- -----~-------- -------------- -------------- --------------•••••••••••••• ••n••••••••••• ·-~••••••••••• •••••••••••••• ••••••~·••••••• •••••••••••••• Co1t1 per 11Jt ( 111111 prod1ct ) . 1. 43 i. 4S 1. 44 1.43 1.30 l. 29 Of it torel11, l . . . . . . . . . . U.95 14. 95 65.03 85.10 H.14 H.22 o; it •!ri!h!e,! .......... 79.24 Tl.SI 19.11 n.u IT .23 81.14 Total l1bo1r . . . . . _ _ _ 20.58 zo.u 20.51 20.58 20.58 20.51 

--------------------------------------------------------------------------------------------------------------------------------
le1e1er1tio1 of lctor Oil Pl11t ··· fl111ci1l A11l11i1 · J1lr 1988 
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TABJ.E A. 3 <cont'd ................ conn 2.1 ------------------------------------------------------

~~·' ~· ·: ... ·.·::· :;~~:~ (i:) 

~ ·.:::L11v;1J? COM FAR 
··~·r·<r~ .'1 lltlfl_lll 

· llDOSTRIAL PIOJICTS Sll,ICI, ADDIS ABABA ····-
Total Production Costs h '000 Birr ' 
Tear .............. n 16-17 

l of 101. capacitr (1l11le product). 97.42 100.00 111 11teri1l 1 . . . 80l. 12 825. 00 Ot•er r11 11teri1l1 3844.04 3945.13 Utilltlea ..... 150.62 154. 20 l1er1r . . . . . . . 141.80 Hl.80 n L1bo1r, direct ... 20.58 20.58 w 
lepair, 11i1te111ce 269.42 269. 42 

.....J 

Spares ...... 0.00 0.00 ractorr o'er•e1d1 .. 19.20 19 .50 
--------·----- --------------J1etorr COltl ...... 5256.38 5313 33 Ad1i1l1tr1ti'e o'er•e1d1 . . . . . . 23.04 23. 40 lndlr. co1t1, 11le1 11d distribution 0.00 n.oo 

Direct co1t1, 11le1 11d di1tribution 0.00 0.00 Deprecl1tio1 . . . . . . 176.66 176.66 Ji111ci1l co1t1 . . . . 0.00 0.00 ----- ................. ---·---·-·· ..... Total prod1ctio1 co1t1 . 54S6.08 5583.39 
-------------- ---------------------------- --------------. Co1t1 per aait ( 1i11le product ) l. 29 1.29 Of it foreira. l . 66. 26 66.30 • or it nriable,l ......... 88.12 88.39 - Total hboar . . . . . 20.SI 20.58 

-------------------------------------------------------------·--·····--·--·-···-······-----·····----········-··--·-···--·--·······-· 
Re1ener1tion of lotor Oil Plant ··· rt11nc!1l An1l11i1 · Jal1 1988 .. 
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~'< . ';. . .~tfl (1;) ~ ... J.~·~;1J; C. OM FAR 
..-.-..~?I Ut~J(111 

TABLE A• 4 . COBrAR 2 I . llDOSTIUL PIOJICTS SIHICI, ADDIS U&BA •• ••• --------------------------------------------------------------;------- . 
Net Working Ca pi ta 1 i1 '000 Birr 

Tear ................. 3 4 5 8 7 
co,era11 . . . . . . . . . Ide co to 

C1rre1t 111et1 I 
Acconh recehable . . . . IS 24.0 10. 72 ISi. 02 158.32 161.63 188.93 (') l1,e1tor1 11d 11teri1l1 . 11 4.4 ISl.14 US.80 713.U TU.II 768.87 w 
l11r11 ....... · .. 0 0.00 0.00 0.00 0.00 0.00 

CD ... 
Sparta ......... 0 ... 0.00 0.00 0.00 0.00 0.00 Kor• 11 proire11 . . . . 2 180.0 19.33 20.03 20. 74 21.44 22.15 Pi1t1•1d prod1ct1 ... I~ 24.0 10.72 15 l. 02 ISS.32 181.83 168.93 Cai• ii •••d . . . . . . . 15 24.0 13.41 13.48 13.51 13. 54 13. 57 Total c1rr11t 1111h . . . . . . . . . 982.37 1021. 35 1060.39 1099. 42 1138. 41 C1rre1t llabllltie1 aid 

Acco11t1 parable . . . . . . 30 U.D 219.H 300.51 311. 09 321.ST 332. 25 
-------------· -------------- ---·······-··· -------------- --------------let 1orU11 capital ....... 892.42 720.14 749.29 777.75 108.21 J1crea1e i1 1or•i11 capital . . . .. 192.42 28. 42 28.45 28.45 28.41 

let 1or•i1c capital, local . . . . . . 181.32 UT. 75 174. u 180.62 117. 08 let 1or•111 capital, forel11 ..... 531.10 553.09 575. II SIT .12 IU.U 

-----------------------------------------------------------------···-----······---·-···-·-········-············-··················· 
le1e1eratio1 of Rotor Oil Pl11t ··· Pi111ci1l 611lr1i1 · J1lr 1118 

lote: Ide : 1111111 da11 of co•er1ce ; coto : coefflcle1t of t1r1o•er . 
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n 
w 

'° 

......... !tltt\1'~ ... l\1.4 •••. {~~tl.t!.c;l.l ..... ~··---·----·-·-···---- COIJ&I 2.1 - l•DOLTll&L PIOJICTS SllfICI, ADDIS &1111 ----­

Net . .,orkin11 Capital 11 '000 llrr 

Year ............. · 

Cottr111 . . . . . . . . . 1dc coto 

C1rrt1t 111tt1 a 
leeoa1t1 reetl•1ble . . . 15 24.0 
l1•t1torJ 11d 11ttrl1l1 . II 4.4 
lltrlJ . . . . . . . . 0 
s,u.. . . . . . 0 
Mort 11 pro1r111 . 2 110.0 
ri1i1itd prod1ct1 15 %4.0 

c .. ~ 11 hid . . . . 15 u.o 
Total c1rrt1t a11et1 . . 
C1rre1t llabllltie1 and 
lccou1t1 paJable . . . . . . 30 12.0 

let rorti1c capitll ...... . 
J1crea1e 11 1or~i11 capital .... . 

let 1ortl11 capital, local . 
let 1ortl11 capital, forel11 

I 

lT2.H 
795.H 

0.00 
0.00 

22.16 
172.24 
13.59 

llTT.49 

~42.U 

I 

177.U 
124.U 

0.00 
0.00 

23.56 
117.S4 
13.62 

,1216.52 

~53.41 

10 

112.BS 
851.U 

0.00 
0.00 

24. 27 
182.85 
13. &S 

1255 .S6 

383. 99 

11 

111.15 
871.IO 

0.00 
D.00 

24.17 
188.15 
13.88 

1294 .S4 

374.55 

12 

lt3. 45 
907.29 

0.00 
0.00 

25.61 
193. 45 
13.70 

1333.57 

38U3 
-············· -·········•4•• ·····-········ •. ·······-···· ···-······-·· -

834.68 
28. 45 

1,3,50 
641.16 

863.11 
28. 45 

199. 93 
663.18 

891.57 
28. 45 

206. 37 
615.20 

919.39 
28.42 

212. 80 
707 .19 

948.44 
~8. 45 

219. 23 
729. 21 

lote: 1dc : 1l1i111 d1J1 of co•era1e ; coto : coefflcie1t of turao•er . 
···········---------········-------------------···-·-·····------············-···············-································ 

le1e1eratlo1 of Rotor Oil Pl11t --- Ji111cl1l &1alJ1l1 - JulJ 1911 



--------------------

TABLE A. 4 (Cont'd) •..•••.•....•....... COlrAI 2 .1 -----------------------------------····--·-·------ · JWDOSTIJAL PIOJICTS SllYJCI, &Dbl& &l&I& ····· 
Net Working Capital i1 ·ooo Birr 

Te1r ................. 13 14 IS II 17 
Conr11e . . . . . . . . . 1dc co to 

C1rre1t 111et1 a 
&cco11t1 recei•1•Ie . . . 15 24.0 204. 01 tu.n 219.H 225 .21 225. 28 n 
l1te1torr 11d 11terl1l1 . 11 4.4 962.87 1018.06 1045. 75 1013.44 1073. 44 

..... 
0 l1er1r . . . . . . . . . 0 ... 0.00 I 0. DO 0.00 0.00 0.00 SP1r11 ......... 0 ... 0.00 0.00 0.00 0.00 0.00 Worl 11 Jrotre11 . . . . 2 180.0 21 .09 21.50 29.20 2'.91 21.11 f i1t1•tt1 •rod1ct1 ... 15 24.0 204.0I 214.&7 219.H 225. 21 22~. 21 c ••• 11 •••d . . . . . . . IS 24.0 13. TS 13.12 13.U 13.IT 13.IT Toti! c1rr11t 111eh . . . . . . . . . 1411.14 1419.71 1521.74 1587.TI 1587.TI C1rre1t lt1•llltle1 11d 

Acco11t1 flr••Ie . . . . . . 31 12.0 406. 29 427. 45 438.03 448. 81 448.11 
-------------- ----------~--- ···-·····----- -------------- -----·--·-·-·· let 10rU11 CIJitll .......... IOOS.35 1082.26 1090. 71 1119.11 1111.11 l1cre11e 11 1orki11 c1pit1l ...... 51.91 H.91 28.45 21.0 0.00 

let 1orki11 c1•it1l, loc1l ...... 232.11 244. 98 m.u 257 .85 257.85 let 1orkl11 c1plt1l, forei11 ..... TU.24 817. 21 839. 30 Hl.31 Hl.31 

lote: Ide : 1i1l111 d1r1 of coter11e ; coto : coefflcJe1t of tar1oter . 

----------------------------------------------------------------------····---·-··-----------------------------------------------· 
le1e1er1tio1 of lotor Oil Pl11t ··· r1111ci1l &11lr1i1 · Jalr 1981 



--------------------
-------~~~~~----~-:-~------------·--------------------------------- co1ra1 2.l - JIDOSTIJAL PIOJICTS SlllICI, ADDIS'''''-----

Cashflow Tables, construction ii · 000 Birr 

Te1r ......... l z 

Tot1l c11• i1f lo1 . . 2392. 31 3511.42 
··-----------· ................. 

r1111cl1l re1oarce1 . 2392.31 3511.42 
S1le1, 1et of t11 . . 0.00 0.00 

Tot1l c11• 01tf lo1 .. 2392.31 3SH.U 
................... . .................. 

0 Tohl 11eeh .... 2392. 31 3511. 42 ... Oper1tl11 co1t1 . . . e.oo 0.00 ..... 
Coit of fi111ce . . . 0.00 0.00 
lep1r1e1t .... 0.00 0.00 
Corpor1te tu .. 0.00 0.00 
Ditide1d1 p1id . . . 0.00 0.00 

Sarpl11 ( deficit l 0.80 O.DD 
Ca11l1ted c11• bll11ce 0.00 0.00 

hflow, local .... 1202.35 1803.52 
Oatf 101, local . . . . 1202.35 1803.52 
S1rpl11 ( deficit ) 0.00 0.00 
J1flo1, forei11 . . . 1119.H 1784.90 
O.tflo1, forei11 ... 1119.H 1784. 90 
S1rpl11 ( deficit ) 0.00 0.00 

let c11•f lo1 . . . . . -2392.31 -Ull.42 
C111l1ted 1et c11•flo1 -2392.31 -5980. 13 
---------------------------------------------------------------------------------------------------······--·-····-··------------

le111er1tiPD of lotor Oil Pl11t --- r1111cl1l A11lr1l1 . Jaly 1988 
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________________ ... __ _ 

TABLE A.5 (Cont'd) 
---------------······················································· CONrAR 2.1 . IRDOSTllAL PIOJICTS s11•1c1, ADDIS ABABA ····-

Cashflow tables, production 11 ·ooo Birr 

Te1r ......... 9 10 11 12 13 14 
Tot1l c11• l1f lo1 . . UT8.06 HSI. 74 H45.18 6021.87 8408. II ~714 .19 

·•··•··•·····• ---····-·····- ·····-········ ····-~·-······ ····-········· ·············· ri111ci1l re101rce1 . 10.H 10.58 JO.ST 10.SB 21.16 21.16 S1le1, 1et of t11 .. 5467. 48 5HI. l& 5134.61 6019 .29 1315.65 8U3.03 
To\11 c11• 01\f lo1 . • 5015.31 4780.H 41U.93 5071. 48 5871.H UU.21 n 

········-····· •·•·•··•····•· ·········-~--- ·····-········ ·••···•··•·•·· ·············-.. 
w To\11 1111\1 . . . . 411.13 39.U 38.H 39.03 321.17 450.11 Oper1\l11 co1\1 . . . 4211.05 UU.3T 4515.52 4842.13 4117.48 5152 .10 Co1\ of f i111ce . . . 0.00 0.00 0.00 0.00 o.oo 0.00 .... , .. , ..... 0.00 0.00 . ,,,0 0.00 0.00 0.00 Corporttt t11 ... 342.39 333 .28 361.U 389 .11 855. Tl Tl2.U Di,ide1d1 p1id . . . 0.00 0.00 0.00 0.00 0.00 0.00 

S1rpl11 ( deflcl\ ) . 412.89 901.06 929.25 957. 39 521.12 451.H C11ul1ted c11• b1l11ce 4191.58 S092.65 8021.19 1979.29 7508. 21 UH.It 
hflo1, Ioctl .... 5470.15 5154.53 5UT.H 6021.H 8312.H nu. n O.tflo1, loc1l . . .. 1921.20 1811. T4 1180.U 1949.U 2408.85 2594.35 S1rpl11 ( deficit ) . 3541.H 3142.H 39'7.35 UT2.03 3915. 75 4185.42 l1flo1, forel11 ... 7 .21 7. 21 T .20 7.21 14.U 14. 42 O.tflo1, forei11 ... 3018.17 2941.14 30H.30 3121.85 3473.25 3720.85 S1rpl11 ( deficit ) . ·3071.tT -2941.13 ·3021. lO ·3114.64 ·3458.U ·3T08.U 
let c11•flo1 . . . . . 462.19 901. OI 129.25 957.39 521.t2 458.H C111l1ted 1et c11•f lo1 ·1711.14 ·IU.OI 41.17 991.58 1525. 41 1984. 41 ·····--·····-····-····-------------···-------------·····-----------·····-········----··············································· 

le1e1er1tio1 of 9otor Oil Pl11t •·· fl111ci1l A11J11l1 · J1l1 ltll 
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n ... ... 

'~~·<:·~-··;~·:~·. 
~i/>:;. ·.::1'1'~ c W.l .. .,, 1~ (.i;) 

~~S~1~;~JJ? COMFAR 
~ .. ~ ? 1 I.IM I [.11 I ---------~~~~~----~-~~----~~c:>~~~-~) ____________________________ co1ra1 2.1 - llDDSTll&L PIOJICTS SllflCI, ADDIS Alli&-----

Caehf low tables, production h '000 Birr 

Tt1r .......•. 

Tot1l c11• l1f lo1 . . 

r1111ci1l re101rct1 . 
S1le1, aet of t11 .. 

fot1l c11• 01tf lo1 . . 

Tot1l 111et1 . . . . 
O,.r1\llf COl\I . • • 
Coat of f i111ce . . . 
.... , ... t . . . . 
Cortor1te t11 . . 
lltlde1d1 Plld ... 

S1r•l11 ( detlclt ) 
C111l1ted c11• bll11ce 

l1f lo1, lor.11 
0.tf 101, loc1l . . . • 
S1rpl11 ( deficit ) 
l1flo1, forel11 ... 
O.tflo1, forel11 •.. 
S1rpl11 ( deficit ) 

•~t c11•f lo1 . . . . . 
C111l1ttd 1et c11•tlo• 

15 

894'.ZI 

IS 

TU0.9' 
·------------- --------------

10.51 
H36. Tl 

HSI. TT 

39.03 
5279.U 

0.00 
0.00 

T4C.32 
0.00 

111.52 
1153. Tl 

1940.08 
2504. 31 
4435. TO 

T.21 
3554. 3t 

-3541. II 

IH.52 
2172. H 

10.51 
7120.31 

1214.H 

31.03 
54H. n 

0.00 
O.H 

TH.SO 
1.00 

Ill.Tl 
IT70. 42 

'123. TS 
2573.31 
4550.31 

7.21 
3640.to 

-3633.U 

911. 71 
3719.H 

17 

7120.39 

0.00 
7120. 3t 

llT5.23 

0.00 
5408. n 

0.00 
0.00 

718.50 
0.00 

145.11 
10715.57 

7120.31 
2513.51 
4556.U 

0.00 
3611. 67 

·3611.67 

90.16 
4734.U 

---------------·--~---------- .. ·----------------------------······--·-···················-··················· ·············-·· ······· 
le1e1er1tlon of lotor Oil PJ1nt --· Ft11nr.i1l A11lr1t1 - Jglr 1988 
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TABLE A• 5 (Cont'd) ------------·····-· COHU 2.1 • HDOSTIUL PIOJICTS SllfJCI, ADDIS HUA ••••• ---------------------------------------------------

Caahflow Discounting: 

1) lt1ltr P1ld •er111 let l1co1e flow: 
let pre1e1t tal1e .............. -3337.Tl at 10.00 ' 
hteraal late of let1r1 ( 111111 .. 0. 51 I 

•I let lort• ter111 let ca•• ret1r1: 
let pre1e1t •al1e .............. ·T4T.Z~ at 10.00 ' 
l1ter1al late of let1r1 (11112) .. 1.11 I 

c) J1tera1l late of let1r1 01 total l1•11t1e1t: 
let pre111t talH .. . .. .. .. .. .. . ·TO .ZS at 10.00 ' 
hterad late of let1r1 ( Ill I . . I .11 I 

let lort• ~ lt•ltr 1~ld pl11 re1er•e1 

----------------------------------------------------------------------------------------------------··-------------··-·············· 
l1111er1tlo1 of lotor Oil Pl11t ··· fl111cl1l l11lr1l1 • '•lJ 1181 

- - -l 
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TABLE A. 6 ·--·-------------·- COHH 2.1 · ---------------------------------------------------

Net Income Statement h ·ooo ltrr 

Tear .......... . 

Total 11le1, 11cl. 11le1 lai •. 
Le11: •1rt1•l• co1t1, 11cl. 11le1 t11. 

3 

4315.61 
3025.14 

4 

4549.06 
3153.09 

5 

4132.14 
3280.40 

I 

4911.42 
3407.TZ 

7 

U00.12 
3535.04 

'•rta•le 11r1l1 . . . . . • . . . . 
11 l of to\11 11le1 . . . . . . • . . 

·····--------- -----·-------- -----------··· -------------- ........•..•.. 
1331.41 

30.19 
1395.97 

3il n 
1452.34 

30.19 
1501. Tl 

30.19 

lo1-•1rt1•le co1\1, 11cl. depreci1\io1 1091.17 1090.17 1090.17 1090.IT 
-------------~ -----······--- ---------····- -----------·--OperaU011l Hrfla . . . . . . . . . . 248.11 305.ll 311.47 UT.14 

la I of total 11le1 . . . . . . . . . 5.70 6.71 7.64 1.50 

Coit of f i111ce . . . . . . . . . . 

Sro11 profit ........ . 
lllo111ce1 . . . . . 
T111•le proft \ . 
Tu ..... . 

0.00 0.00 0.00 
-------------- -------------- ·-----------·· 

241.11 
0.00 

248.11 
124. 41 

30S. tl 
0.00 

305. II 
152. 55 

361. 47 
0.00 

361. 41 
180. 74 

. 
0.00 

417.14 
0.00 

417.14 
208. 92 

1515.0I 
3o.n 

1090. IT 

414.21 
9.30 

0. 00 

474. 21 
0.00 

414. 21 
237. II 

let profit ..... . -------------· ·------------~ ··-·····-······ ·······•··· ... ·••··········· 

ti•ide1d1 paid . . . . . . . . .. 
ladi•\ri .. \ed profit .. 
Acc11ul1\ed 11dt1\ribated profit . 

Gro11 profit, l of to\11 11le1 . 
let profit. I of total 11le1 .. 
IOI, let profit, l of eqaitr .. 
IOI, le\ profi\+i1lere1\, l of 11te1t. 

124. 41 

0.00 
124.U 
124.U 

5.70 
2.15 
toe 
1.86 

152. SS 

0.00 
152.55 
276.96 

6. 71 
3.35 
2.5S 
2. 28 

180.74 

0.00 
180.74 
457.70 

7 .64 
3.82 
3.02 
2.69 

208.92 

o.no 
208.9l 
666.62 

1.50 
4.25 
3.49 

237. II 

0.00 
237. II 
903. 72 

9.30 
4.U 
3.98 
3.41 3.G9 

----------------------------------------------------------·-··---··-·-··--····-·········--·-·····-········-························· 
le1ener1tion of Rotor Oil Pl11t ··· Fl111cl1l A11lr1t1 - Jalr 1918 
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~ <.,.,;,,., {~. ..-.- ) ~r, '· . ))}~ rn R ~=t~- ~,0'1,,, 11 "' .•. .. 
---------~~~~-~----~:-~ ____ !_<?~~~-~~! ____________________________ CONfAR 2.1 - llDDSTllAL PIOJICTS SIRYICI, ADDIS &BAB&···--

Net Income Statement ill ·ooo Birr 

Year . . . . . . . 

Total 1ale1, l1cl. 1ale1 ta1 . 
Le11: 'ari1ble co1t1, i1cl. 11le1 t11. 

Yaria•le 1ar1l1 . . . . . . . . . 
&1 I of tot1J 11Je1 . . . 

I 

5213. IO 
3662. 36 

9 

5457. 48 
3719. 67 

10 

5651.16 
3916.99 

II 

5134.11 
4044.U 

12 

8011.21 
4171.0 

-·-··--------- ··-··--------- ------·-·-····· -------------- ••N••··-------1621.44 
30.69 

tsn .11 
30.69 

IT34 .18 
30.69 

1190.47 
30.H 

1141.14 
30.69 

101-,ariable co1t1, i1cl. depreciation 943.32 993.04 1067.62 1067.62 1067.62 

------·-··--·-- ------------·· --·····-······ -·······------ --------------Operatio1al 1ar1l1 . 
&1 I of total 1ale1 . . . .. 

Coat of fi1a1ce . . . 

Gro11 profit . . . .... 
Ulo111cea ... 
Tuable profit . 
Tu .. 

let pro!it . 

Di,ide1d• ,aid . . . . . . . . . 
l1~l1trlbtted profit . 
&cc11tl1ttd 11,iatrlbtttd prof it . 

Cro11 1rofit, I P! 'otal 11le1 . 
let profit, i of total 1ale1 . 
IOI, let profit, I of ,.,ltr .. 
IOI, let proflt+i1,ere1t, I of i1,e1t. 

671.12 
12.83 

0.80 

671.12 
0.00 

671.12 
339.08 

614.77 
12. 52 

0.00 

666.56 
11.10 

0.00 

722.15 
12.39 

0.00 

771. 22 
12. 95 

0.00 
····----······ ----------···· ·····-········ --············ 

614. 77 
0.00 

614. 77 
342. 39 

666.56 
0.00 

666. 56 
J3J.28 

122.15 
0.00 

122.15 
311.43 

771. 22 
D.00 

7T9. 22 
389.81 

----··-----··· ----------···· ········•····• ··•···••·•··•· ·············· 
339.08 

0.00 
339.H 

1242. Tl 

u.u 
6.42 
5.&T 
•.ao 

342. 39 

0.00 
342. 39 
l~IS.17 

333.28 

0.00 
333. 29 

1911. 45 

361. 43 

0.00 
361.U 

2279.87 

389.61 

0.00 
389.61 

210.48 

12.52 
6.26 
5. 72 
t5f 

11.80 
5.90 
S .ST 
4.45 

12. 39 
6 .19 
6.04 
4 .80 

12.H 
s. 47 
S. SI 
UI 

------------·---------------------------------------------------------------------------------------·-------------------------------
le1e1eratlo1 of lotor Oil Plait --- fl1a1cial •1al11t1 - J1l1 1118 
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n ... 
Q) 

---------~~l}~~---!!!.~----~~~~-t::.~.! ........................... COlfAI 2.1 - llDDSTllAL PIOJICTS Sl~'ICI, ADDIS ABABA··-·· 

Net Income Statement h 'ODO Birr 

Je1r ............... . 

Total 11le1, 11cl. 11le1 t11 . 
Le11: •1rl1ble co1t1, l1cl. 11le1 t11. 

l1rl1ble 11r1l1 . . . . . • . 
A1 I of tot1l 11le1 . • . . . . . . . 

lo1-t1rl1bl. co1t1, l1cl. deprecl1tlo1 

13 

1315.85 
4421.0I 

14 

1753.03 
4680. 72 

15 

6936. 71 
UOl.04 

16 

7120.31 
4935.35 

17 

7120.31 
4135.35 

-------------- -------···-·-- ··---·····-··· ···---------·- --------------1951.51 
30.H 

UU.31 
30.U 

641.04 641. 04 

2121.87 
30.U 

641. 04 

2115.04 
30.61 

641.04 

2115.04 
30.U 

641. 04 
--···········- -·-·-·-------- .. ···-········ ·············· ······- ······-

Oper1tlo11l 11r1l1 . . . . . . . . . . 1311.53 1424.27 1480.63 1537.00 1537.00 
A1 I of total 11lt1 . . . . . . . . 20.54 21.09 21.34 21.59 21.59 

Coit of f i111ce . . . . 

Gron profit .. 
Ulo111et1 . . . . 
T111ble prof it . 
Tu . . . . . . . 

let proiit . 

Dh ldt1d1 plld . . . . . 
D1dl1trlblted profit . . .. 
&cca11l1ted •1di1trib1ted prof it . 

Gro11 Jroflt, I of tot1l 11111 . 
let troflt, ' of total 11le1 . 
IOI, let profit, I of .. 1ltr .. 
IOI, let trofit•l1tere1t, I of i1te1t. 

0.00 D.00 0.00 
-------------- ·····-····--·- ---······-···· ········•····· ·············· 

1311.53 
0.00 

131!.53 
655.76 

0.00 0.00 
1424. 27 

0.00 
1424. 27 
712. 13 

1480. 63 
0.00 

1480. 63 
740. 32 

1537.00 
0.00 

1537.00 
768.SO 

1537. 00 
0.00 

1~37.00 
768.50 

---------····· ·····----~---- ·•·•·········· ·····-········ -············· 
655. 76 

0.00 
655. 76 

712 .13 

33n.u 

20.54 
J0.27 
10.96 

0.00 
7 J2 .13 

4037.38 

740. 3?. 

0.00 
740. 32 

4777. TO 

21.34 
10.67 
12. 38 

768.50 

0.00 
788.50 

5548.20 

21.59 
10.71 
12.85 

768.50 

0.00 
768.50 

6JU. 89 

21.59 
JO. 79 
12.U 

-------------------------------------------------------------------------------------------····-------------------------------------
8.35 1.90 

21.09 
J0.55 
11.91 
8.59 9.21 9.21 

le1ener1tton of lotor Oil Pl11t ··· fi111el1l A11lr1i1 - lalr 1988 
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....... ?:~-~~~----~~-~---------------------------------------------- COMFAR 2.1 - IIDDSTRIAL PIOJICTS SIRYJCI, ADDIS AIAIA -----

Projected Balance Sheets, construction h '000 Birr 

Jen ..... ..... ~ ... 

Total 111th 

Ji1e• a11et1, aet of depreci1tlo1 
Co11tr1ctlo1 11 pro1re11 . . . . 
Currt1t 111eh . . . . . . . . . 
C11•, bill .......... . 
Cai• 11r,l11, fl1a1ce atallable . 
Lo11 carried for1ard . 
Lo11 ............. . 

Total llabllltle1 . . . . . . . . 

lt•itr c1plt1l ...•.. 
le1ertt1, rtt1l1ed profit . 
Profl\ ......... . 
Lo1C 11• 1edl11 ttr1 debt . . 
C1rre1t ll1bllltle1 . . . . . 
la1k ot1rdr1ft, fls1ace r"aired. 

Total ••b\ . . . . . . . 

ltiltr, I of ll1blll\le1 

2392.31 

O.OD 
2312 .31 

0.00 
0.00 
0.00 
0.00 
0.00 

2392.31 

2392 .31 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

100.00 

2 

HH.13 

2312.31 
3Hl.42 

0.00 
1.00 
1.00 
I.DO 
I.DO 

HI0.13 

5911.U 
I.OD 
1.00 
1.00 
0.00 
0.00 

0.00 

IH.00 
·····--------------------------------------------------------------------------------·····----------······-----------·-·····--------

le1e1er1tlo1 of lotor Oll Pl11t --- Jl111cl1l A11lr1l1 · Jalr 1118 
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n 
U'I 
0 

TABLE A. 7 (Cont'd) -------------······· COlrAI 2. 1 -------------------~-------------------------------

Projected Ba lance Sheet a, Product ion h ·ooo Birr 

Year ............. . 

Total 111et1 . . . . . . . . . . 

3 

6395.08 

4 

HH.20 

5 

6749.52 

6 

6969. 02 
flied 111et1, 1et of dtpreclatlo1 
Co11tr1ctlo1 11 proere11 .. 
C1rrt1t Hlttl 

1 

7218. 70 

8 

7588.35 
-------------- -------------- -------------- -----------··· -·-···-------- ·---------·-·-5311.24 

0.00 
961.91 
13. 46 
5147 
0.00 
0.00 

4741. 71 
0.00 

1007.17 
13.41 

795.09 
0 00 
0.00 

Cu•, b11t 
C11• 11rpl11, fi111ce 1t1il1ble . 
Lo11 carrled for1ard 
Lou ........ . 

Total liabllltie1 . 

•••itJ c1plt1l . . . . . . . . 
le1erte1, ret1l1ed profit . 
Profit . . . . . . . 
Lo11 .1d 1edl1• ter1 debt . 
Ctrreat lilblittiea . . . . 
ll1t oterdr1ft, fl11~ce r"1lred. 

Total debt .... 

lq1ltr, l of ll1bllltle1 .. 

6395.08 6558. 20 

4122.27 
0.00 

1046. 87 
13. 51 

1566 .16 
o.uo 
0.00 

6749.52 

3502. 79 
o.on 

1085.U 
13.54 

2356.11 
0.00 
0.00 

6969.02 

2883.30 
0.00 

1124.89 
13 .57 

3194. 95 
0.00 
0.00 

2411.36 
248. 60 

1163.U 
!3 .S9 

3728. 90 
0.00 
0.00 

7216.70 
---------··---- ·------------- -----------··· -------------- ----·········· ·········· ... 7586.35 

5110.73 
0.00 

124.U 
0.00 

219.95 
0.00 

5910. 73 
124.U 
152.U 

0.00 
300.51 

0.00 

219.95 

93.52 

300.51 

91. lS 

5910.73 
276. 96 
180.74 

0.00 
311. 09 

0.00 

5980. T3 
07.70 
208.92 

0.00 
321.67 

0.00 

5110. 73 
818.62 
237 .11 

D.00 
332.25 

0.00 

5180. T3 
903.72 
331.08 

0.00 
342. 83 

0.00 

--------------------------------------------------------------------------------------------------------------------------------

311. 09 

18.61 

321.67 

85.12 

332.25 

8tl7 

342.U 

Tl.04 

le1ener1tion of !otor Oil Pl11t --- Pi111ci1l A11lr1l1 - Jalr 1918 
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(') 
\.11 
...... 

..... ::~.~~~----~=-~----~~~-~~~-~-~---···························· CONrAt 2.J • llDDSTllAL PIOJICTS SllflCI, •ODIS Al&I& ····· 

Projected Balance Sheets, Production in ·ooo Birr 

Tear .. ......... 

Toti! 111eta ....... 

Flied 111et1, 1et of depreci1tio1 
Co11tr11etio1 i1 pro1re11 . . . . 
C1rre1t 111et1 . . . . . . . . . 
Cu•, b11• ......... . 
C11• 11rpl11, f l1~1ce 1•1ll1ble . 
Lo11 c1rried f or11rd 
Lo11 ............ . 

Tot1l ll1bilitie1 ...... . 

lq1itr c1plhl ..... . 
le1er•e1, ret1l1ed profit . 
Proltt ......... . 
Lo11 11d 1edl11 ter1 debt . 
C1rre1t ll1bllltle1 . . . . . 
B.111• o•erdr1ft, fl111ce r-.atred. 

Tohl debt . . . . . . . . . . . 

lq1itr, I of ll1billtle1 ... 

9 10 II 

7919.31 8263. IT 863U6 
------~------- -------------· -------------- --------·-···- ------~------- ---·-·······--2138. 30 

372.90 
1202.90 

13.62 
4191. 59 

0.00 
0.00 

1914.96 
0.00 

1241.91 
13. &5 

5092.65 
0.00 
0.00 

1318.72 
0.00 

1210. 86 
13.U 

6021. 90 
0.00 
0.00 

12 

9035.35 

13 

9712.27 

14 

10445.58 

7919. 31 8263.11 8635.16 

722.41 
0.00 

1319.87 
13.10 

6979.29 
0.00 
0.00 

545.82 
248.60 

1397. 88 
13. 76 

7506. 21 
0.00 
D.00 

617. 76 
372. 90 

1475.H 
13.82 

7965.19 
0.00 
0.00 

-------·------ -------------- --------·-···· ·········-···· -------------- -----·-······· 
10445.58 

5980. T3 
1242. 79 
342.39 

0.00 
353. 41 
0.00 

5910. 73 
15U.J7 
333.21 

0.00 
363.H 
0.00 

5980. 73 
1918. 45 
361. 43 

9712. 27 9035.35 

353. 41 

U.52 

0.00 
374 .SS 
0.00 

5980.73 
2279.87 
389.61 

0.00 
385.13 
0.00 

5980.73 
2669. 48 
655. 76 

0.00 
408.29 
0.00 

5980. 73 
3325.25 

712 .13 
0.00 

427.45 
0.00 

·········•·············•························•···············•···•·············•··········•··•···•·•·· ··•·•·••···•••··•···••···•· 

363. 99 

72.38 

374. 55 

69.26 

406. 29 

81. 58 

427.45 

51.26 

le1e1er1tion of Rotor Oil Plant ··· rt~•1cl1l &1111111 · Jalr 1911 
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n 
'"" "' 

TABLE A.7 (Cont'd) ······················COHH2.I · ------······-·-··-·-·····-····················-· 

Projected Balance Sheets, Production in ·ooo Birr 

!e1r ..... · .. · · · · · 

Tot1l 111et1 . . . . . . . . . 

fi1ed 111et1, 1et of deprecl1tlo1 
Co11tr1ctto1 11 pro1re11 . . . . 
Curre1t 111et1 . . . . . . . . 
Cu•, but .......... . 
C11• 1urpl11, ft11oce 1•1il1ble . 
Lo11 c1rrled f or11rd . 
Lo11 ............. . 

Tot1l lt1•tlltte1 . . . . . 

l••itJ capital . . . . . . . 
le1er•e1, ret1l1ed profit .. 
Profit ......... . 
Lo11 11d 1tdl11 ter1 debt . . 
C1rre1t ll1billtie1 . . . . . 
l11t o•erdr1ft, fl111ce r8'•ired. 

Toti! debt .......... . 

15 

11196. 46 
·············-

llC.00 
0.00 

151C.9D 
13.84 

U53. Tl 
0.00 
0.00 

11196.46 
··-····-······ 

5910. T3 
4031. 31 
740.32 

0.00 
431.03 

0.00 

431.03 

16 

119U.54 
·············· 

637 .34 
0.00 

U53.ll 
13.17 

9170.42 
0.00 
0.00 

11975.54 
············•· 

5910. '3 
4771.70 
761.50 

0.00 
441.81 

0.00 

441.11 

17 

12744.04 
·•··•···•••··· 

460.68 
0.00 

1553.91 
13 .87 

10715.U 
0.00 
0.00 

12744. 04 
·············· 

5tao. n 
5546. 20 
761.SO 

0.00 
441. 81 

0.00 

CO.II 

l••ltr, I of li1bilitte1 . . . . 53.42 49.14 46.13 

·······························································································•············•······················· 
le1e1er1tio1 of lotor OJI Pl11t ··• fl111cl1l A11lJ1l1 · JalJ 1118 



--------------------
TABLE A.8 - ECONOMIC ANALYSIS 

--------------------------------------------------------------··------ co1rt1 2.1 llDUSTll&L PIOJICTS SllflCI, ADDIS &lilt •···• 

Cashflow Tables, con 11 true t ion 11 · 000 llrr 

Tear ......... I 2 

Total ca•• l1f lo1 . . 2021.45 3041.11 
----·--·-·-··- --------------r1111cl1l re101ree1 • Z027 .45 3041.11 

Salee, 1et of t11 .. 0.00 0.00 

n Total ca1• 01tf lo1 . . 202' .45 3041.11 U'I 
w ······-------- -------------· Total 111et1 . . . . 2121.45 HU.11 

Oper1tl11 co1t1 . . . 0.00 0.00 
Coit of f 1111ce . . . O.H 0.00 .... ,..., ..... 1.00 0.00 
Cortor1t1 t11 ... 0.00 0.00 
Dltl•11d1 ,.1. . . . 1.00 0.00 

S1rpl11 ( ••flclt ) • . ... O.H 
C111l1t .. c11• ~l11c1 0.00 1.00 

l1flo1, local • . . • 171.14 1307.H 
O.tflo1, local .•.. 171.14 1301.lt 
S1rpl11 ( ••fleit ) . 0.00 O.H 
l1flo1, forel11 ... 1155.U 1733.22 
0.tflot, for1l11 •.. 1155.Sl 1133. 22 
S1rpl11 ( deficit ) . I.OD 1.00 

let c11•f lo1 . . . . . ·2021. 45 ·HU.11 
C111l1ted 1et c11•flo1 -2021 .45 ·5111.H 
--------------------------------------------------------------------------·-------------------------···························· 

l11111r1tl~1 of lotor 011 Pl11t ··• lco101lc i11lr1l1 · J1lr 1111 



--------------------- I 

-------~~~-~~---~!-~----i-~~tl.t~-~l. ____________________________ co1ra1 2.1 • llDUSTIJIL PIOJICTS SllTICI, ADDIS 11111 -----

Caehtlow tables, production 11 ·ooo llrr 

Year ..•...... 3 4 5 I 1 I 

Total ca1~ l1f lo1 . . 3399.0 3415.U 3553.39 3691.15 HZl.12 UH.II 
-------------- ·----------~-- -------------· ···---········ ·········-···· ············-· 

Ji1a1ci1l re1oarce1 . 125. 23 3.IJ 3.83 3.83 3.83 3.83 
Sale1, 1et of ta1 .. 3274. 21 3411.90 3549.H 3687.32 3125.09 3112.0 

Total CJI~ oatf 101 . . 1113.14 1575.03 16~1.29 1661. 54 lTU.H 1953.H 
-------------- -------------- -------------- -----········· ·············- ~-----········ 

Total 111et1 . . . . 346.16 12.U 12 .57 12.57 12. 57 206. 48 
() OperatllC COltl . . . U16.29 1562. 41 1608. T3 1654 .98 1701.23 17fl. 48 U'I Coat of f i111ce . . . 0.00 0.00 0.00 0.00 0.00 0.0~ ,,,. 

lep111e1t ..... 0.00 0.00 0.00 0.00 0.00 0.00 
Corporate t11 ... 0.00 0.00 0.00 0.09 0.00 0.00 
Di1ide1d1 paid ... o.co o.~o 0.00 0.00 0.00 0.00 

S1rpl11 ( deficit ) . 1536.30 1840.60 1932.10 2023.61 2llU3 2012. 73 
C111lated ca1~ bala1ce 1531.30 3371.90 5308.99 1332.60 t447.73 11480.41 

l1flo1, local .... 3341.94 3414.32 3552. 09 3119.U 3127.U 3115.31 
O.tflo1, local . . .. IOT9.96 '24.20 954 .81 9U.42 1011.03 lotl.31 
S1rpl11 ( deficit ) . 2266. 98 2490.U 2597.27 2704.43 281Ut 2174 .00 
l1flo1, forei11 ... 52.SO 1. 30 1.30 1.30 1.30 1.30 
Oatflo1, forei11 ... 783.U 850.83 866.U 682.12 HT. TT 112.ST 
Surpl11 ( deficit ) . • 730. 68 -849.53 -865.18 ·680.82 ·IH.n ·Hl.27 

let ca1~f lo1 . . . . . 1538 .30 1140.U 1932 .10 2023.11 2115.U 2012. n 
Cu1alated 1et c11•flo1 ·3532.26 • 1691.66 240. 43 2264.04 4371.17 IHl.90 
--------------------------------------------------------------------- ·-····---········--···------····-----·························· 

le1e1eratio1 of Rotor Oil Plait ··· lco101ic 11111111 · J1l1 ttll 
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$.(~~\ i: 
~~·:L. ~·COMFARJ 

........ , ?1 l.lt~1r:11.1 TABLE A.B (Cont'd) ,, 
··········------·-----················································ COBra1 2.1 • llDOSTllAL PIOJICTS ~ ·••ICI, ADDIS AIAI& ····· 

Cashflow tables, production 11 '000 Birr 

Tt1r ......... 9 JO II 12 13 14 
Total ca1• iaf 101 . . 4104. 44 4242.20 4319. 79 4511.U 4191.IO 5072.U 

·-·······-···· ---·-···-····· ···········--· ··-······-···· .............. ·············· ri1a1cial re101rct1 . 3.13 3.13 3.13 3.13 T.H T.11 Salta, 1et of ta1 .. 4100.81 4231.31 un.H 4513.72 4719' 24 5114. T7 

n Total c11• 01tf lo1 .• 2097 .H 1152.54 llH. T2 1944.H 2243.H 2433. 42 
-------------- -------------- -------------· ----------···· --············ ·····•········ V'I 

12.57 219' 14 311.00 "" Total a11et1 . . . . 303. 44 12. 57 12.55 
O,.rati11 co1t1 . . . 1713.U 1131.IT IHI.IT 1132.41 2024 .II 2117. 41 Coit of f 11a1ce . . . 0.00 0.H 0.00 0.00 0.00 0.00 ltPIJHlt ..... 0.00 1.00 0.00 0.00 0.00 0.00 Cortorate t11 ... 0.00 0.00 0.00 0.00 0.00 0.00 Di,ide1d1 paid . . . 0.00 0.00 0.00 0.00 o.oe 0.00 

S1rpl11 ( deficit ) . 2007.21 2319.11 2411.07 2572.57 2552.15 2139.02 C11tlate4 ca•• bala1ce 13417. 74 15157.40 UUl.41 28111.04 234U.H HI03.IO 
llflH, local .•.. 4103.14 4240.H UTl.41 4511.25 4114.21 5011.13 O.tflo1, local .... 1144. 37 1107 .14 1131. 40 1119' 02 1212.U 1315.U S.rpl11 { deficit ) . 2951. TT 3133.H 3241.H 3347.23 3511.H 3103.tl l1f lo1, forei11 . . . 1.30 1.30 uo UD 2.11 2.11 O.tflo1, forei11 ... 152.71 TH.TO 760. 31 TU.91 911.12 IOIT .49 S1rpl11 ( deficit ) . -151.41 ·743.H ·759.DI ·714.U -159.01 ·IOU.II 
let ca1•tlo1 . . . . . 2007 .21 2311.11 2411. 07 2572.57 2552.15 2Ut.02 C11tlated 1et ca1•f lo1 1319.11 lOTll .14 13261.11 15142.41 IUH.42 21134.44 
····--------------------------------------------------· ·--------------···-···················-·······-···························· 

le1e1er1tio1 of lotor Oil Plait ··· lco101lc A1al11i1 • ~•lJ ltll 



---------------------

TABLE 'A. 8 ! C9!1_~.·-~-L ••••••..••••••••.••••••••••.•.. COHU 2.1 • ------------------------- .. -
Caahf low tables. production h '000 Birr 

Tur ........ · 

To\al c11• l1f lo1 . . 

r1111clal re1oarce1 . 
Sale,, 1e\ of \11 . . 

u 16 lT 

5206.36 ~344.12 U40.29 
------·-······ ---------····· ······-······· 

3.83 3.U o.no 
~!02 .53 5340.29 ~340. 29 

() Total ca1~ oa\flo1 . . 
U1 2116.23 2222.48 2209.91 
O'I 

Tohl 111e\1 . . . . 
Opera\111 COl\I . • • 
Coit of f lft11ce . . . 
lefaJtelt . . . . 
Corporate ta1 . . . 
Dhldt1d1 paid . . 

S1rpl11 ( deficit ) . 
C111l1ted c11• balaace 

l1fl61, local . . . . 
O.tflo1, local . . . 
S1rpl11 ( deficit l 
l1flo1, forei11 ... 
Outf 101, forel11 . . 
Surpl11 ( deficit l . 

le\ c11Ulo1 ..... 
C111lated 1et ca1•f lo1 

-------------- ---------·-·-· ---··········· 
12.5T 12.51 0.00 

2163.61 2209.ll 2209.91 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

3030 .14 3121.U 3130.U 
29133. u 32254." 3UU.l6 

5205.06 U42.12 5340 .29 
1322.U 1352.U 1345 .30 
3113.01 3990.16 3994. 99 

1.30 l.30 0.00 
U4.18 169.12 164.61 

-152.H ·IH.~2 -164. 61 

3030 .14 3121.U 3130.31 
2084 .ST 2T1H.22 30316.60 

--····----···--------------------------------------·····································-··························-················ 
le1e1eratio1 of lotor 011 Plaa\ ··· lco101ic &11lr1i1 • JalJ 1111 
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.......•. 'rl\~-~J'.! •.• ~~-tl .... 1.<;~i\t.~~} ............................ COlfil Z.I · llDDSTll&L PIOJICTS SllflCI, ADDIS &Iii& ····· 

Caehtlow Discounting: 

1) l••ltJ t1ld ter111 let l1co1e flo1: 
let pre1e1t t1l1e .............. 10191.11 1\ 10.00 ' 
l1ter11l 11\t of let1r1 (11111) . . 34.41 S 

b) le\ Wort~ ter111 let c11~ re\1r1: 
let pre1e1t •1111 .............. 11312.1• 1t 
l1\er11l 11\e of lt\1r1 (11112) .. 33.41 S 

c) l1\er11l 11\e of le\1r1 01 \0\11 l1te1\1t1\: 
10.00 ' 

let pre1e1t t1l1e .............. 11312.1• 1\ 
J1ter11l late of let1r1 ( Ill) .. 33.40 S 

let Wort~ : l••ltJ p1ld pl11 rt1er•e1 

J0.00 ' 

-········--···-········-···-············-··-······-···-···········--········-······················································· 
le1eaeratlo1 of lo\or Oll Plait ··· lco101lc &1117111 · J1lJ 1188 
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AEROSOL INSECTICIDE 
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I. SUMMARY 

Aerosol insecticide project is envisaged to produce 

self-dispersing, pressurized and self-propelling product 

with the sole objective of killing rnosquitos, flies, cock­
roaches, flea, etc. 

The major raw material is insecticide chemical. However 

there are other materials such as container, valve, actuator 

and accessories which are vital parts of the final product. 

All these materials will be imported as they are not locally 

manufactured. This project is totally dependent, at least 

in the short-run, on foreign source for raw material and 
other components. 

The initial investment cost was estimated at about 

Birr 1.11 million. The foreign currency component of the 

total investment cost will be about 42%. 

The project will generate employment for about 38 

people. Factory building space requirement was estimated 

at 500m 2
, while the total area of the premises will be 

about 1500m 2
• 

This project is financially viable with an internal 

rate of return (IRRJ of 13.7% and a net present value 

of Birr 0.49 million discounted at 10% per annum. This 

result was obtained assuming th~~ each insecticide can 
will be sold at Birr 2.00. 
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II. INTRODUCTION 

Pocketable type of pressurized insecticide was developed 

during the World War II for American soldiers fighting in the 

tropical jungles to protect themselves especially against 

malaria. 

Since its inception, aerosol insecticide has evolved con­

siderably to meet changing consumer needs. The development 

of pocketable type of pressurized aerosol insecticide has 

revolutionized the concept of packing many products. 
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I I I. MJ\RKF.'J' .ANIJ PLJ\N'J' CJ\l'J\CJTY 

A. MARKET ST!JDY 

1. Product Description and Application 

Aerosols are self-dispersing, pressurized, self­

propelling products. They are dispersed by using a liquified, 

non-liquifiable or non-condensable gas. It i& a colloidal 

system in which finely divided liquids or solids, usually 

within 10-15 are dispersed in a gas. The major item which 

characterizes aerosols as unique is the propellant. 

The development of pocketable type of pressurized 

insecticide directly resulted from American soldiers fighting 

in the tropical jungles during the Second World War. Faced 

with the need to deal with malaria in the tr0pical jungles, 

the U.S. soldiers had to be provided with pressurized insecticides 

containers. 

Since its first inception, aerosol insecticide 

has evolved considerably to meet changing consumer needs. 

The main targets are mosquitos flies and co~kroaches the 

development of pocketable type of pressurized aerosol insecticide 

has revolutionized the concept of packing of many products. 

It was only after the development of this new way of packing 

insecticide that a countless number of commercial products 

started to appear in the market with the same mode of packaging. 

These include, hair sprays, household insecticides, garden 

insecticides, deodorants, perspiratlvn inhibitors, paints, 

glass cleaners, perfumes, medical products and food products. 

It is estimated that 6 billion cans of aerosol type products 

are produced in the world today. 
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There are different types of aerosol insecticides 

coming into the country legally as well as illegally. 

It was only in 1993 that a private insecticides packing 

l a· plant with a daily capacity of 1200 can, corre~non 1nq 

to 360 thousanrl cans per year, was established. 

Since its establishment, the plant is plagued by 

shortage of packing material as well as chemicals. According 

to the plant management, the highest production volume 

so far attained amounted to 3477 cans, corresponding to 

only 0.9% capacity utilization (See Table I). The 

reporting must have been highly underestimated for various 
reasons. 

TABLE I 

PRODUCTION OF AEROSOL INSECTICIDES 

(CANS) 

Year Ou tout 

1983 2,580 

1984 2,250 
1985 

1986 3,477 

SOURCE: The plant management 

2. Past and Future Demand Analysis 

In the past, the import of aerosol was reported with 

different insecticide imports. The quantity of aerosol cans 

importen could not thus be identified from the total import 

fi~urP.s of insecticides. Fowever, the Ethiopian Import-Export 

Corporation has been lately importing aerosol insecticides. 

~~~---------
l Handicraft and Small Scale Industry Development Agency 

(HASIDA) 
D4 
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According to information from the Coq.oration, the import was 

not based on the rlemand hut on the availahility of foreign exchange. 

The import of aerosol insecticides by the F.thiopian Import-Export 

Corporation (ETMIX) is shown in Table II. 

TABLE II 

AEROSOL INSECTICIDES IMPORT BY ETIMEX 

(CANS) 

Year 

1984 

1985 

1986 

1,142,406 

476,832 

1,000,000 

SOURCE: Ethiopian Import-Export Corporation 

At this juncture it is worth noting that a large quantity 

of aerosol insecticides is imported illegally but it is difficult 

to estimate its quantity. When the official import figure and 

the quantity produced locally are added to that, the aggregate 

supply of aerosol insecticides would become considerably large. 

In view of this, this project mainly engages in the production 

of aerosol insecticides, mainly for killing insects. Thus, 

the expected market for the product comprises urban households, 

urban oriented rural households, particularly those who can 

be categorised as r,ub-urbans,and commercial enterprises such 

as hotels and bars, restaurants etc. Other organizations such 

as government offices, large private enterprises and other non­

government offices usually use room freshners and not insecticides. 

Thus to estimate the size of the demand for aerosol 

insecticides, the urban households, hotels & hars, snack bars 

and restaurants were considered under the following basic 

assumptions. 
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Each household in urDan centres is a~sumed to 

use at least two aerosol insecticide cans per year. 

Hotels & bars are assumed to use one per munth, 

while the annual consumption of snack bars and 

resturants are roughly assumed to be four cans 

each. 

These assumptions, though they seem to be arbitrary 

fixed, are quite reasonable in view of the bu1kiness of the 

aggregate supply of aerosol insecticides. 

The number of urban households are expected to grow 

from 1,109,694 in 1988 to 1,537,305 by the year 2003, corresponding 

to an average annual growth rate of 2.2%. The total number 

of hotels and bars and restaurants together with snack bars 

are estimated to be 7423 and 4900, respectively. These data 

are incorporated with those assumptions inuicated above to give 

a uernand estimates of aerosol insect5cides, ranging from 2328 

thousand in 1988 to 3183 thousand by the year 2003. The installed 

capacity of the existing plant, which is 360 thousand cans/year, 

has to be subtracted from the projected demand in order to estimate 

the level of the unsatisfied demand. Accordingly the unsatisfied 

demand is estimated to vary between 1968 thousand and 2823 thousand 

over the forecast period (See Table III). 

D6 
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Tear 

nee 

U89 

1'90 

1'91 

1'92 

1J93 

lt94 

lt95 

lt96 

lJ97 

1'98 

U99 

2100 

2101 

2102 

2103 

TABLE III 

AEROSOL INSECTICIDES DEMAND PROJECTION 

USING END-USE APPROACH 

('000 CANS) 

Projected Local 
demand Instc.lled 

Capacity 

232e 360 

2372 360 

2417 360 

2464 360 

2513 360 

2563 360 

2616 360 

2671 360 

2727 360 

2786 360 

2846 360 

2909 360 

2974 360 

3042 360 

3111 360 

3le3 360 

. 

- D7 -

Unsatisf iE 

demand 

1968 

2012 

2057 

2104 

2153 

2203 

2256 

2311 

2367 

2426 

2486 

2549 

2614 

2682 

2751 

2823 
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According to the Ethiopian Import-Export Corporation, 

the current FOB import price of an aerosol is Birr 1.16 per 

can while the CIF price is Birr 1.35 per can. ~erosol is imported 
duty free. 

R. PLAN·r CAPACITY AND PRODUCTION PROGRAMME 

1. Plant Capacity 

The minimum economic scale of a plant for aerosol pro­

duction of one type only is about 0.9 million cans a year operating 

in a single 8-hour shift, 300 days a year. Such a plant would 

meet the country's short to medium term supply needs operating 

in two shifts, while the introduction of a third shift for 

new products, such as room cleaners and air freshners would 

meet the longer term demand. Alternatively, the capacity of 

the plant can be increased. The production units are flexible 

and allow modular expansion to the extent that the existing 

equipment can be incorporated in larger bench sets. 

2. Production Programme 

The production of aerosol insecticide is basically a 

packaging operation. The plant could start operation i~ two 

shifts in 1991 at 80% capacity utilization. rt increases its 

capacity utilization to 90% in the second year of operation 

and reaches full capacity in the following year (See Table IV). 

08 
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Year 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

TABLE IV 

PRODUCTION PROGRAMME FOR 

AERESOL INSECTICIDE PLANT 

Estimated Production 

Demand Gar: Programm~ 

( '000 Cans ('OOOCans) 

2104 1440 

2153 1620 

2203 1800 

2256 1800 

2311 1800 

2367 1800 

2426 1800 

2486 1800 

2549 1800 

2614 1800 

2682 1800 

2751 1800 

2823 1800 

09 

Capacity 

Utilization 

(') 

-
80 

90 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
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IV. RAW MATERIALS AND INPUTS 

A. RAW MATERIALS 

An aerosol comprises three components:-

Insecticide, 

Propellant system, and 

Hardware, i.e. the container, valve, actuator and 

other accessories. 

1. Insecticide 

The insecticide or active component can be any 

of the commercially used insecticides such as allethrin, 

dichlorvos, fenitrothion etc. The active ingredients must 

be soluble in alcohol, carbon tetrachloride, kerosene and 

nitromethane. The choice of insecticide to use is an im~ortant 

factor as some can be harmful to human and other warm-blooded 

animal life and plants. Pyrethrum is a natural insecticide 

coming from the seeds of a variety of the chrysanthemum 

flower family. Synthetic derivatives have been created. 

Among the first and commonly used in aerosols is 

allethrin. It is the generic name for 2-allyl-4-hydroxy-

3-methyl-2 cyclopentan-1-one ester of chrysanthemum monocarboxylic 

acid. It is a clear, amber-coloured, viscous liquid, de~ived 

from glycerine, acetylene ana ethyl acetoacetate. Newer 

synthetic pyrethroids, for example permethrin, decamethrin 

f lenvalerate are now available which offer substantial 

improvements over natural pyrethrins and allethrin as they 

are more persistent and can be applied in smaller quantities. 
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The insecticide is dispersed with a syncrgist and 

perhaps aromatic essences. A commonly used syncrgist is 

piperonyl butoxide. This chemical is used in an amount 

about twice as much as the active ingredient in the insecti-

cide formulation to impart a synergistic effect upon application. 

Thus, the effectiveness of the active components will be 

more than additive. 

2. Propellant System 

A propellant is a compressed gas used to expel 

the contents of containers in the form of aerosols. Until 

recently chlorofluorcarbons 11 and 12 have been widely 

used because of their non-flammability and non-toxicity. 

However, due to the strong possibility that they may contribute 

to depletion of the ozone layer of the up~cr atmosphere, 

their use for this purpose has decreased. Other propellan· ~ 

used are hydrocarbon gases such as butane, propane and 

isobutane. They are the cheapest propellants but are flammable. 

The alternatives are compressed gas propellants 

such as C02, N20 and N2· They are non-toxic, non-fla~.mable, 

relatively low in cost and very inert. The vapour pressure 

in the container however, falls as the contents are depleted 

which may cause changes in the rate and characteristics 

of th~ spray. Although they are still a subject of much 

research, they are not regarded as efficient for spraying 

insecticides. 

3. Hardware 

Pressure containers are made either from tinplated 

steel or aluminium. The former are three-pi~ce cans while 

aluminium containers are usually of a monobloc (one-piece) 

construction. Thin resin coatings line the containers 

to avoid detrimental reactions to the insecticide and possible 

damage to the can. 

Dll 
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Th~ key to th<? aerosol system is the dispensing valve 

and actuator (See FigurP I). The valve consists hasically 

of seven pieces: 

Actuator, 

Stem, 

Mounting cap, 

Gasket, 

Housing, 

Spring, and 

Dip tube. 

The valve has tc meet the specific needs of the insecticide 

product. Manufacturers, however, produce a wide range of standard 

valves of which one will probably be acceptabl~. 

B. UTILITIES 

The ~tility requirements of the aerosol insecticide plant 

are as follows:-

Electricity 

Wate.r 
100 kwh/day 

4m 1 /.Jay 

C. RAW MATERIAL REQUIREMENTS AND SUPPLY PROGRAMME 

For the anticipated production of 1.8 million aerosol 

insecticides annually, the following raw materials will be 

required: 

012 
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FIGURE I 

AEROSOL DISPENSING VALV!:: AND ACTUATOR 

Gukel 

Vaoor rao 
Moun(llW) CUD 

St>rinci 
Housi09 

Hous1n9 orifice 
010 1ubt _____ _, 

013 
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~ 

Insecticide extract - Allethrin 

Synergist 

Aromatic essence 

Propellant. 

3. 6t pa 

21. H pa 

9 t. pa 

Dependent on system* 

Cans sets (containers, valves, actuators etc.) 1.8 

million/yea:-

The raw material requirements according to the envisaged 

production programme are given in Table V. 

TABLE V 

ANNUAL RAW MATERIALS SUPPLY PROGRAMME 

--. 
Input Unit Year 1 Year 2 Year 3 

and onward!. 

- - ... 

Insecticide r::xtract ton 2.88 3.24 3.6 
Synergist " 17.28 19.44 21.6 
Armatic Essence " 7.2 8.1 9.0 
Propellant** 

cans sets pcs 1,440,000 1,620,000 1,800,000 

--

* The aerosol insecticide is based on a hydrocarbon propellant, 

but the type of the insecticide concentration determines 

the requirement of the propellant. 

** A hydrocarbon propellant is to be used. The annual 

requirement i~ to be determined at the feasibility 

stage. 

- 014 -
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D. MATERIAL AND INPUT COSTS 

1. Cost of Raw Materials 

The total annual cost of the imported raw materials, 

i.e. insecticide extract, synergist, propellant, aromatic 

essence and accessories for the hardware will amount to about 

Birr 1,407,000. It is assumed that the cans (without the 

accessories) would be locally manufactured and supplied to 

the piant. The total cost of the cans is estimated at Birr 

1,260,000/year*. 

2. Cost of Utilities 

Electric_; ty 

The cost of electricity will be Birr 0.22/kwh 

Water 

Water for process and potable uses will cost Bir~0.5/m 3 

3. Other Costs 

Fuel for Vehicles 

The total annual fuel cost for vehicles is estimated 

to be Birr 10,000. 

Packing Materials 

The cost of packing m~terials will ~e about Birr 

36,000/year. 

* Unit Price per can is estimated by a private 

producer to be between Birr 0.7 - 0.8. 
Dl r:; 
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V. LOCATJ~~ 

An aerosol insecticide manufacturing plant should 

be lccated well away from towns and public and private 

buildings and residen~es should not be in the immediate 

vicinity of the plant. 

Taking economical an0 techr.ical aspects as the most 

relevant factors in the choice of location, Addis Ababa 

is considered to be the most appropriate location for the 

aerosol insecticide plant, for: 

Cans may be supplied by the Ethiopian Crown Cork 

S.C. located in the outskirts of Addis Ababa. There is 

alsc a private plant in Addis Ababa which can supply the 

cans made out of tin. 

The plastic caps to be mounted on the cans could 

be produced at the Ethiopian Plastics Factory or at the 

Addis Ababa Foam and Plastics Factory; and 

The market outlets for the product are urban areas 

of which Addis Ababa would be the major centre. 

The exact site of the plant has to be evaluated at 

the stage of the feasibility study taking into consideration 

the factors mentioned above. 
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VI. TECHNOLOGY AND ENGI NEEl'l NG 

A. TECHNOLOGY 

1. Manufacturing Process 

Since their development for the control of insects 

during the early years of the Second World War, aerosol 

insecticides have become indispensable for a sanitary living 

environment. The manufacture of aerosol insecticides is 

basically a packaging process involving the preparation 

of the insecticide spray and the can filling line. 

a. Preparation 

The insecticide raw material is blended with 

a synergist and other ingredients su~h as an aromatic essence 

to a yiven formulation. The bl~nd is then filtered to 

remove any impurities. Alternatively, ready bler1ded aerosol 

concentrate can be bought in and diluted. 

The cans should be inspected on receipt and 

later air blast cleaned before the filling operation. 

b. Filling 

The product filler and crimper/gaser are mounted 

on an operating bench which has an integral extraction 

system. At this level of production, the cans are fed 

manually into the enclosures of both machines. It is also 

possible to employ automatic enclosure systems, which produce 

12-15 cans a minute. This is equivalent to about 2 million 

cans a year on a single shift. The insect ~ solution 

is pumped from the storage tank to the f iil ~hine 

where the cans are filled. They are ther. passed to the 

crimper/gaser where they are filled with the propellnnt 

and sealed tight by fitting an inner stopper and cap. 
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The propellant is filtered before b('ing r•umr•cd intri the 

filler machine fitted with gas detection cquipmr-nt. Fina11y 

the caps are mounted on the cans which arc then packed 

in carton boxes for despatch after inspection. The process 

flow chart for aerosol insecticide manufacturing is illustrated 
in Figure I I • 

2. Source of Technology 

The process technology is standard and readi~y 

available from such plant manufacturers as:-

DH Industries Ltd. 

Sullivan House, 

Abbey Wharf, 

Kingsbridge Road, 

Barking IGT OHl\, 

UK 

Insecticide formualtion may be obtained under a 

licensing agreement from one of the major producers of 

insecticides such as:-

ICI Plant Protection Division, 

Fernhurst, 

Haslemere GU27 3JE, 

Telex No.858270 ICI PPP 

B. ENGINEERING 

1. Machinery and Equipment 

The main items of machinery and equipment together 

with the cost for a plant capable of producing 0.9 million 

cans a yeor on a sin9le shift basis is given in Table VI. 

D16 
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A. 

I 

TABLr. V r 

TOTAL FIXEP INVESTMENT COST 

I 

i (CmT 
DESCRIPTION F.C. 

MACHINERY AND EQUIPMENT 

1. Blending Tanks 20.7 

2. Product and Propellant 45.5 

Filling Machines mounted 

on Bench with Manual Enclo-

sures and Air Blast Cleaner 

3. Compressor and Pumps 22.8 

4. Conveyors, control equip-

ment and other ac:cesscries 

and spares 14 .s 

Total Equipment Cost 103.5 

Freight -

Total Machinery Cost 

(C & F) 103.5 

Technology Fe~ 93 

Local Cost (12,5% of C&F) -

Total Cost of Machinery 

and Equipment (Including 

10% Contingency) 216 

020 

'000 BIRR) 
L.C. TOTAL 

- 20.7 

- 45.5 

- 22.8 

- 14·5 

103.5 

10 10 

10 113°5 

93 

14 14 

26 242 
I 

I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE V. CONT'D 

DESCRIPTION 

BUILDING AND CIVIL WORKS 

1. Building cost(including 

fire prevention and fight­

ing equipment 

2. Site Development(2% of 

building cost) 

3. Outdoor works(sew~rage, 

water piping etc., 10% 

of building cost) 

Total Building and Civil 

Works Cost (including 10% 

co!'ltingency) 

C. SERVICE EQUIPMENT 

1. Office Furniture and 

Equipment 

D. VEHICLES 

1. Pick-up (one) 

2. Service car (one) 

(incl.10% contingency) 

SL" ti-TOTAL 

COST ( '<1 M1 BI RP.) 

F. C. I •• C. TO'l'Al.. 

155 295 450 

- 9 9 

- 45 45 

170 384 554 

9 14 23 

28 12 40 

17 8 25 

50 22 72 
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2. Plant Layout 

The factory size will be about 500 m2 on a land 

area of l,500m 2
• The store for the hydrocarbon propellant 

should be located far away from the production hall in 

case of fire. However, the main building and the store 

cmld be construct€d in the same building, provided non­

cmbustible materials such as concrete is used for the 

wlls. The ceiling of building should be slated roofing. 

1ht required area can be divided as follows:-

Insecticide and other 

ChEmical store 20 

Finished products store 34 

Cans store 4 2 

Production hall 300 

Laboratory, Offices and toilets 24 

The layout is shown in Figure III. 

022 
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VII. PLANT Ol<Gl\NIZJ\TION AND M/\N:-'OWEI< 

A. PLANT ORGANIZATION 

The organization chart of the proposed plant is given 

in Figure IV. The chart is based on a functional classification, 

namt•ly production, adnir:.istration, commercial, r1aintenance 

and a:counts. 

The plant will be headed by a manager, who will report 

directly to the National Chemical~ Corporation. 

B. MANPOWER 

The total manpower requirement will be 43 (See Table 

VII. The plant m~nager should have a formal education 

in chemical engineering and the production/maintenance 

engineer in mechanical engineering. Both require an intensive 

training of 1-3 months at the premises of the supplier 

of the te~hnology. The insecticide licensor should provide 

on the-job training and technical assistance during the 

start up of operations. 

' 
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TABJ,F. VI I 

MANPOWER REQUIRF.H.i:~NT .AND SAi.ARI ES 

Perso!lnel 

Plant manager 

Secretary 

Adr.dnistrator 

Chief Accountant 

Commercial Section 

Sales 

Purchaser 

Production/ 

Maintenance Engineer 

Tester 

Accountant 

General Service 

Secretary 

Storekeeper 

Operator 

Mechanic 

Electrician 

Labourer 

Driver 

Guard 

Cleaner 

No. 
Employed 

1 

1 

1 

1 

l 

1 

l 

1 

2 

1 

1 

2 

3 

6 

2 

2 

6 

l 

6 

3 

Total (Incl. 25\ 43 

Skill 
Level 

Professional/ 

tech. 

Skilled 

Skilled 

Skilled 

Skilled 

Skilled 

Skilled 

Professional/ 

tech. 

Skilled 

Skilled 

Skilled 

Skilled 

Skilled 

Semi-skilled 

Skilled 

Skilled 

Unskilled 

Skilled 

Unskilled 

" 

Monthly Salary/ 
Person (Birr) 

1200 

350 

600 

700 

600 

400 

400 

800 

400 

350 

250 

300 

400 

150 

350 

350 

190 

250 

100 

70 

To~al 

Annual 
Salary 

14000 

4200 

7200 

8400 

7200 

4800 

4800 

9600 

9600 

4200 

3000 

7200 

4800 

10800 

8400 

8400 

13680 

3000 

7200 

2520 

178750 

__:_~loyment benefiJs) 

~~~~~~~~-'---~------

Skilled distribution No. 

Professional 2 
Skilled 20 
Semi-skilled 6 
Unskilled 15 

Total 43 
- 025 -

' 
4.6 

46.5 
14.0 
3 '1. 8 
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TABI,F. VI I 

MANPOWER REQUIRF.MENT AND SAi.ARIES 

Personnel 

Plant manager 

Secretary 

Administrator 

Chief Accountant 

Commercial Section 

Sales 

Purchaser 

Production/ 

Maintenance Engineer 

Tester 

Accountant 

General Service 

Secretary 

Storekeeper 

Operator 

Mechanic 

Electrician 

Labourer 

Driver 

Guard 

Cleaner 

No. 
Employed 

l 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

2 

3 

6 

2 

2 

6 

1 

6 

3 

Total (Incl. 25\ 43 

~~loyment benefi,s) 

Skill Monthly Salary/ 
Level Person (Birr) 

Prof essionall 1200 

tech. 

Skilled 350 

Skilled 600 

Skilled 700 

Skilled 600 

Skilled 400 

Skilled 400 

Professional/ 

tech. 800 

Skilled 400 

Skilled 350 

Skilled 250 

Skilled 300 

Skilled 400 

Semi-skilled 150 

Skilled 

Skilled 

Unskilled 

Skilled 

Unskilled 

" 

350 

350 

190 

250 

100 

70 

Skilled distribution No. ' 
Professional 2 
Skilled 20 
Semi-skilled 6 
Unskilled 15 

Total 43 

- 025 -

4.6 
46.5 
14.0 
34.8 
100 

Total 
Annual 
Salary 

14000 

4200 

7200 

8400 

7200 

4800 

4800 

9600 

9600 

4200 

3000 

7200 

4800 

10800 

8400 

8400 

13680 

3000 

7200 

2520 

178750 
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VI I I. IMPLEMENTATION SCHEDULE 

A general schedule for the construction of the proposed 

plant for the production of aerosol insecticide is presented 

in Figure V. Accordingly the time needed to set up the 

aerosol insecticide plant is estimated to be about 22 months. 

However, it must be noted that the implementation of the 

project could be realized in a shorter time than indicated 

above, provided appropriate measures are taken in the construction 

of the building. 
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1X. FJNJ\NCIAI. AND ECONOMIC EVALUATION 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment Cost 

The major breakdown of the total initial 

investment cost is shown in Tabl~ VII!. 

TABLE VII I 

SUMMARY OF TH~ INITIAL INVESTMENT COST 

( '000 BIRR) 

I I currency 

Cost Items Foreign I Local 

Buildings and Civil Works 170.00 384.00 

Plant Machinery and Equipment 216.00 26.00 

Office furniture and equipment 9.00 14.00 

Vehicles 50.00 22.00 

Pre-production expenditure 21. 60 194.48 

Total 466.60 640.48 

I 

Total 

554.00 

242.00 

23.00 

72.00 

216.08 

il07.08 

The foreign currency component of the total initial 

investment cost will be about 42%. About 46% of the total 

foreign currency requirement will be for machinery and 

equipment. 

I 
I 

-
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2. Working Capital Requirement 

The following parameters were used to estimate the 

working capital requirements of the aerosol insecticide plant. 

Items months of Coverage 

1. Cash in hand 0.5 
2. Accounts receivable 0.5 
3. Raw Matrials - Foreign 6.0 
4. Raw Materials - Local 1. 0 

5. Finished Products 1. 5 

6. Accounts Payable 1. 0 

The maximum working capital requirement will be Birr 

1.26 million, of which Birr 1.12 million will be required in 
foreign currency. 

3. Production Costs 

The detailed production cost estimation is given toget~er 

with other required financial statements. The production cost 

at full capacity amounts to Birr 3.04 million, out of which 

about 60% is in foreign currency. 

4. Internal Rate of Return (IRR} 

The aerosol insecticide plant will be financidlly 

viable with an IRR of 13.70% and a net present value of Birr 

0.49 million discounted at 10% p.a. The selling price assumed 
was Birr 2 per container. 

030 
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5. Breakeven Analysis 

The breakeven point would he reached at rt production 

of 727,573 cans of aerosol insecticides. The total revenue 

generated at the breakeven point would he Birr 1.46 million. 

Jn a nut shell the plant would breakeven at a capacity utilza­

tion of about 40%. 

B. ECONOM!C ANALYSIS 

The econo~ic rate of return turned out to be -12.48, with 

a net present value of Birr -3.40 million. 

Furthermore, it will create employrn~nt for about 49 people 

when operating at full capacity. 

031 
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APPE~JD IX A 

TABLES Of FINANCIAL AND ECONOMIC 

ANALYSES 
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TABLE A. l , 
---------------------------------------------------------------------- COBFA~ z I 

I 
I 
I 

Aerosol Insectici~e Plant 
Financial Anal~sis - June 198& 
OppcrtunilJ Studies - final Report 

2 rear(s) of construction, 15 )'ars of production 
currencJ c~nversion rate~· 

foreign currency 1 unit : 
local currencJ I unit : 

accounting currency: ·ooo eirr 

1.000~ units account~n, c~~r!t:y 
1.0000 units acc~~nti~f c~~r!~~Y 

1----------------------------------------------------------------------------------------------------------------
Tota l initial investment during con~tm~::~ ptas~ 

I 
fixed assets: 
current assets: 
total assets: 

llOL 08 
0.00 

110;. oe 

42.147 l f0r~ifn 
U~u l frreift 

4:.147 l fcreig~ 

.. : 

1-------------- --------------------------------------------------------------------------------------------------------------------
Source of funds during construction phase 

42.147 l fcreign 

Cashf low from operations 

!ear: 
operating costs: 
depreciation 
interest 

production costs 
thereof foreign 
total sales 

gross inco1e 
net income 
cash balance 
net casbflo11 

1 
2433.07 
111.82 

0.00 

2514.89 
58.58' 

2880.00 

m.11 
167.56 

-729.82 
-729.82 

l 
2708.40 
111. 82 

0.00 

2820.22 
59 .19 ' 

3240. 00 

419.78 
209.89 
198.23 
198.23 

Net Present falue at: IO.Ou l : 491.34 
Internal Rate of Return: 13.70 l 
Eeturo on equity!: 19.14 l 

I n de x of Sch e du 1 es prodmd by COKFAF 

Total initial in•eat1ent 
Total in•e~taent during p~oduction 
Total productioj costs 
Norkin( Capital require1ents 

Cashf lov Table~ 
Projected Balan:e 
Net inco1e state1ent 
Source of finance 

D33 

3 
298~.73 
11182 

uo 

ms.5s 
59.69' 

muo 

50445 
25: 2j 
240.57 
240 57 
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INDOSTRIAL PROJICTS SIRi!CI, ADDIS A9ARA ····· TABLE A ._2_ ....................................... -· CO"rAR 2. I -- --. - ---------------..... --- -

Total Initial Investment in 'OOOBirr 

Year . · · 

rixed intest1ent costs 
Land, site preraration, de,elop1ent 
Buildings and ci,il vorts .... 
Auxiliary and ser,ir.e facilities 
Incorporated fi1ed assets .. 
Plant 1achiner1 and equip1ent . 

Total fixed in,est1~nt costs .. 

Pre·production capital e1penditurea. 
Met working capital 

Total initial in•est1ent :oats . 

vf it foreiin. in \ ..... . 

0.00 
154.00 

0.00 
0.00 

75.no 

2 

0.00 
400.00 
72.00 
23 00 

167.00 
--........... --- .. -... ..... .. ............... -- -- .. .. 

229.00 

69.84 
0.00 

662.00 

146.24 
0.00 

......................................................... 
298.84 

24.09 

808.24 

48.82 
------------------------------------- ...................................................................................................................... 

Aerosol lnftP.cticid~ Plant ··· Yinancial Analyeie · Jun, 1988 
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TABLE A. 3 ...................... CONFAR 2.1 ---- --·- ........... --- --- - -·-·-----·----·---- ............. .. 

j~~::.. ·I "·~ -.~·'I I !". 0 1illir,~ ~:~ I I \~, . ' 
·~ '·,.~ ... , · ,,;!"'", , . I~•' I' 

''.:h · ·I"·,.~ ... ·:/~:" ( (' rv1 c l.::i f} 
"·:...\ , ""'..~:: • I i • ~ • '· .............. :~-(.·,'I •·t~'.. 

INOOSTRIAL PROJICTS SIR91CI, ADDIS ABABA ····· 
Total Production Costs in ·ooo Birr 

'l'H 3 4 ~- 7 8 9·12 13. 17 
1 of no1. cApacity !single product). 80.00 90,00 JOO 00 100.00 100.011 100.00 Raw 1at!rial I ... 2133.60 2400.30 2667,00 266~.0l 2667.00 ?.~G1 or1 c• Other ra• 1atl'rials 28.80 32 4~ 36.00 36.00 ~s.on 36' 0' 

w 
U'I Ot i Ii t il!a 6 .12 6.66 7.20 7.20 1.?0 7.20 

..... 
lneru . ..... 22. I 4 24 j7 27.00 27.00 27.00 27.00 Labour, direct . 178.71 178. 71 178. 71 J 78. 71 178 11 178 71 Repair, 1aiatenance 33.50 33.50 3JJO 33JO 33.50 3: . 5 ~ Spar'?a ... 0.00 0.00 0.00 0.00 0.00 o o~ '~ctory o'erheadft 5.56 5.94 6.32 6.32 6.32 6 32 ........................... . --"' ............... - ......... -.. -.......... .................. . ....... -............ .. .. -......... -....... 'actory coa ta . ' . 2408.43 2682.08 2955.73 m5.73 2955.73 2955 73 Ad1iniatrati'e o•erheads . 24.64 26.32 28.00 2e.ro 28.00 ?.8.00 lndir. coats, aalea and distribution 0.00 0.00 0.00 0.00 0.00 0.00 Direct coata. aal• 1 and distribution 0.00 0.00 0.00 0.00 0.00 0.00 Depreciation ...... 111.82 111. 82 111. 82 54.20 68.60 4' I 0 'inancial coata ' . . 0.00 0.00 0.00 0,00 0.00 0.00 ...... -.. -........... -.... .. .......................... .. ............... , ....... .. ....................... -........ -................ .. . -... -.............. Total production rosts . 2544. 89 2820.22 3095.55 3037.93 3052 33 302~ ~3 ......... -..... -........ ........ ............... .......................... .. .................... .. ...................... .. .......... -......... -........ - .. - .. -...... - .. -..................... ........................ ............. ......... ....................... ..................... Costa ptr unit I siD«le product I 1.77 I. 74 I. 72 1.69 I. 70 us or it fo•ei«n. l . 58.58 59 .19 59.~9 60.35 60' 40 60' 18 nr it 'ariabl~.l ... ' ... ' . 86.55 87.86 88.94 90.63 90.20 90.99 Total labour ... 178.71 178.71 178. 71 J7R. 71 178. 7 I 178.71 

.................................................................................................................................................................................................................... 

Aerosol lns~cticide Plant ··· Yinanclal Anal1al1 · Jun'. 19'8 
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TABLE A. 4 ·---·-······· COKFAR 2.1 .... ------ ---·- -...... -..... --................... - ................................ --- ......... .. 

... ,.. r . .. 
•'·. I ' ..• ~1 v .. ! , , .............. , ·,, , .. ) 

'·, !j ~· I 1•• I • j fll 1 1 llli 

~~ :·' II '~"~j,I~ ...... t .. k (" 0 M r. l\ f"'~ 
'" .. I ,/ .. ' ~ • .~ ' 
·~·~ .. , ....... : .... ("" .. .. ' ' ,. ill ., 

• I I I I I I I • tt 

JMOttSTRIAL PROJECTS SIRYJCI, ADDIS ABABA ····· 

Net. Working Cap.~ ta l in ·ooo Birr 

Year .. . ..... 3 4 5 S·17 

CoY11ra1" 1dc co to 

0 ~urr~nt a11et1 I 
w Acr.~unts rer.eiYable . 15 24.C 101.38 112 8~ lH.32 12432 c;-, 

Jn1entor1 and 1aterials 129 2.8 775.20 872. I 0 96Y.OO 969.00 
!nero .. 0 --- 0.00 0.00 0.00 0.00 
Spares . . . . . 0 ... 0.00 0.00 0.00 0.00 

- - - -

Nori in procre11 0 ... 0.00 0.00 0.00 0.00 
Ficiehed products 48 7.5 323.22 361. 04 398.85 398.85 

Caah in hand .... 15 24.0 10. 10 10. 19 10.27 10.27 
Total ;urrent a11,,t1 ... 1209.89 1356. 17 1 ~02.45 1502.45 
Current liabilities and 
Accounts pa7able . . . . 30 12. 0 200.70 223.51 246.31 246.31 

----.. -.... -......... .. -.. -.... -.. --....... .. -.. -.................... .. ............... 
~,,t voriinc capital .... 1009 .19 113U6 mu4 1256. 14 
!~crease in 1oriin« capital 1009 .19 123.47 123. 47 0.00 

Ml!l 1111rkinc capital. )or.al 113. 77 m.~s 137 59 '37.59 
HPl a~rkin~ capital, for~iin 89H2 1006.98 1118. ~5 111 ft ~5 

Not!. 1dc : 1ini1u1 d~y~ of coverai~ ; coto : coeff icie't of turnoY~r 
.. - - ... -·-· ............... - .. ·---. --............. ------ .................................................................................................................................................. ·- -

A~rofto) Jna~cticid~ Pl~nt ··· Financial An1l1ai1 · Jun~ 1q~8 
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TABLE A.5 ···············-········COKrAR21 ................................ _ .. ,._ ............................................ .. 

t':',·. . I ...... ~. 
' • I I 1'1..ft.:• "lt.r.· 1 ·1 1 .... J , 
,•, 1• I ,1• ''' , , , 

0 
' ,.1 I 'f 

•·• .• ;Ir. •• :·;. •• · ·.v, .. f" r""'r ...... ,:. 
' • ' ,.I Iii ,. ' "',,,. • 

. ·:. ~ I·· ·tt. \.· '• ,~ .. 1t 
~· .,,. .. ... f.:"•h I ' I I I ' 

INDDST~IAL PROJECTS SIRVICI, ADDIS ABABA ····• 

Cashf low Tables, con1:>truction in ·ooo Birr 

Tl!ar . . 1 2 

Tr.ta! r.ash inf!rJ11 298.84 808.24 
.......................... ............................. 

~inanr.ial resources 298.84 808.24 
Sal~s. n~l of ta1 0.00 0.00 

0 
w !ot~! ~ash (\Utflov . 298.84 808.24 "' ...... -..... -- ........ - .. ·- ........................ 

T~t.ll aft~els 298.84 808.24 
(lperatinl! costs 0.00 0.00 
Cost of fir.c.nce 0.00 0.00 
Pf!P~Yll!nl 0.00 0.00 
Corpora le tu 0.00 0.00 
Diudends paid 0.00 0.00 

$urplu1 ( deficit I 0.00 0.00 
c~1ulated cash b~Jance 0.00 0.00 

Inf Jrov, local ... 226.86 413.62 
nut!l~v. local ... 226.86 413.62 
s~rp!us I d~ficit ) 0.00 0.00 
!nflov, for•dgn . ' 71.98 394.62 
nu~fl(\1, for~ign .. 71. 98 394.62 
Surplus I d~ficit I 0.00 0.00 

Ntt r~ahf lov .... ·298.84 ·808.24 
rQ1ulat~d n~t caahflP• ·298.H ·1107.08 

... - .................................................................................................................................................. -.............................................................. . 

Aeroa~J lna~ctici~~ Plant · ·· financial An~IJAia · Jun~ I~-~ 



--------------------
TABLE A.5 (Cont'd) 

-(:;~;. t " ·.:.i~ 
~:'./(~~·~~) ·: ~~ : . 
• .. , ...... ,J.:,j;jjo'"'·1'l·: ( c-c ......... '· '· I . .. .... ._. . 

'"'Ji ~:: ••••t•· ' ... - ., ~-~:·· ·I 111 I I I 

............................... -·········-······-·····-··············· co"'AA 2.1 IMDOSTRIAL PAOJICTS SIR,ICI, ADDIS ABABA ····· 

Cashf lov tables, production in '000 Birr 

Tear ..... 3 4 ~ 6 

T~ta! c~Rh inflov 3080. 70 3262.80 36?.?.RO 3600.00 J~00.00 3600.00 
.. . .. . . .. --......... - ............ -..... "' .... .. ............. -...... .......................... . ...................... ..................... 

Financial resources . 200.70 22.80 22.80 0.00 0 00 0.00 Sales, net of tat . 2880.00 3240.00 3600.00 3600.00 3600.00 3AOO.OO 
c Total cash outflo1 . 3810. S2 3a64.S7 3382.23 323~.96 323~.96 3336. 77 w 
00 -................. - .... -.. .. .......................... .. .......................... -......................... . ..................... .. ....................... 

!ota 1 aaaeta .. 1209.89 146. 28 146.28 0.00 0.00 72.00 Operatinr coats . 2433.07 2708.40 2983.73 2983.73 2983.73 2983. 73 Coat of finance . o.ou 0.00 0.00 0.00 0.00 0.00 Al!pauP.nt 0.00 0.00 0.00 0.00 0.00 n on Cnrporate tu 167 S6 209.89 n2.2J 2S2.23 2~2.23 28!04 Oi•i~l!nds paid 0.00 0.00 0.00 0.00 0.00 0.00 

Surplus f dP.ficit I -72~.82 198.23 240.57 364.04 36404 263.Zl Cu1ulat~d ~ash balance -729.82 . ~3 l.S8 · 291. 01 73 OJ 437.~7 700 JI 

ln!lo1, local ... 2960.24 3247. 93 3607.93 3600.00 3600.00 3600.00 Outflov, local ... 1349. 12 1314. 11 14S3.28 1433.44 1433. 44 1484.24 su~plua f deficit ) I G 11. 12 1933.82 me. s5 216~. ~6 2!66J6 211s.1~ :nfl'lv, forf!iKn .. 120.46 14.88 14.88 0.00 0.00 0.00 ,1ut!!"w, for~ign . 2461.CO mus 1928.96 1802.!·2 18~U~ JB2jZ Surplus ( d~fir.il ) ·2HO. 94 ·173~.58 · 1914. 08 ·1802.~2 ·1802.~2 ·I ft~ 7. ~ 2 
Net cashf lov . . . . -729.82 198.23 240.~7 364.04 .1~4.04 263.23 1·:l~tP.~ ""t cashflov -18J6.90 1638.66 ·1398.09 ·1034.0S -670.01 -m 11 

---------····-·-············--·----------·-··- .. ·····---· ............................................................................... 
Aerosol lnsecticirl'. Plant ··· rtn~ncial AnalyRil · Jun~ 198~ 



--------------------· 
'' 1- " • I' I ....... .,..1, 

i' · : , J1111 '·i1 "ii1 I' ,.,.'J 
. , •.r~ , .; . ,·"' .. 
,. · .. ····· · , • 1· 4··, rvi ,. • .;: • 

' .I} ••. ~ .. ' 
. ' .. -i; . 

...... TABLE ... A •. 5 .... (.Cont.'-d)................... ·· · CO"YAP 1.1 l"DOST~lAL P~~J[CTS S~~91CI, ADO!£ APASA 

c,'"IRhflow t.."'hlP.B, pro<iur.t1on in ·ooo Firr 

Y~ar 9 10 II 1 ~ 11 14 

Tgtal ~1Rh inf low 3600.llO 3600.00 3600.00 3~00 o~ ~~nn nf1 mnr.o 
.. ....... -.. ·····-···-··· .............. .. . . . ...... .. ... . ... . . . . . ............... 

fi~1n~i~I rt~ourcts 0.00 0.00 0.00 0.00 O.OU ~.nn 
0 ~.1 :.~~, n•l ·:if t.u 3600.0~ 3600.00 360'H~ 3~0(1. ~!) 3~r1 ·1. oo JW1 nn w 
l.O 

T~·~I ra6~ ~utf!ow 3257.56 32~7.56 32~7 .~6 m1.!·~ 330 ~I mo ,1 
..... ... ·-· ... ....................... - .... -.. -... -........ .............. . . .. ........ .. ............... 

r"tal aSRets .. 0.00 0.00 0.00 0 00 72. 00 0.00 
Operatin~ ~osts . 2983.73 2983.i3 298U3 2983 7~ 29R3 73 29~U3 

c~st of financt ' 0.00 O.~O 0 .' o ~o 0.00 0.00 
R~pa71ent 0.00 0.00 Ui. O.~O c' (10 n.oo 
C'>rpC1rat,. tu 273.83 27 3. 83 27 3. I . 27U~ 2R7 .oe m.il~ 

Oi•id,.nrls pai~ 0.00 0.00 0. (1,0(1 0' 011 o. no 

Surplus I dl'ficit I 342 44 342.44 342 342.44 ?5? 19 ng 19 
Cu1ulatl'd rash balanc~ 1042.74 I JR~. 18 ]7?.7. 2n10 o~ 2m 2J m~ 42 

Inf !11w, lnr·a I J~Q0.00 3~00.00 3~00.00 :ih·~n ~o mo nn J~or. no 
fl.: t fl·w, lll•'a l W~.~4 W5.04 w~.~4 w•. 04 14 91 1 ' 2~ lW ~9 

5ijrplus t dl'ficit ) 214U~ ?.144' 9& ?144.96 214U~ 2 ! ri:1 71 213 l 'I 
iftflnu, for~ign 0.0~ 0.00 0.00 n 011 (I 00 r no 
Outfhv, !··r~iP.n .. IR02.~2 1~02.52 180?..~2 1807. ~7. IR52 ~2 18 !12 ~ 2 
~4rpl~R ( dl'f icit l ·1802.~2 ·180?..~2 · 1802' !·2 ·m~.!.2 ·I R~2. 5?. · I~ f12 ~ 4 

M~•. ~as~.floi: . 342.44 34?.. 44 34744 ~42 u m 19 m t9 
~u1ul3l~d n~~ caRhflow ·64.34 278. I 0 620.~3 ~~2 ~·1 17.ZO.I~ 1~4~ H 
····-···--·--------·-----------·--- .. ---······--·-------·--·· .. ·-··----·-·- ····-·· ........................................................ 

~l'rngnl ln~~cliri~• Pl~~l · Pin~n~i~l An~l,~i• · ~~n~ 1388 
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TABLE A.5 (Cont'd) 

r· . I·~. ·J, 
'~: '(,;,,.!··,'1 '• ,.JJ : I 

' ' I I "f• . ' ' I 

··:1,·•.,, ,\' .,':,- '· ..... _,-1, f.,. 1.:· ••"I. 11""· 
\. I ,,. 

:·::.~ ~~· ' ' ,/ ;,. \..I w• I 

------------.... --. --.. --.... -----..... ----. -.. -. -. -....... -....... -.. co"'AR ;_' 1 
INDOSTRIAL PROJICTS SIRVICI, AD~IS ABABA ··· ·· 

Cash flow tables, production in '000 Birr 

Y.-ar . . 15 16 17 

Total cash inrlov 3600.0G 3600.00 3600.00 
.......................... .......................... .. ...... -........ -..... 

Financial r~sourcea 0.00 0.00 0.00 
0 $a l~s, net of lax 3600.00 3600.00 3600.00 -"' 
0 

Total cash out!lov 3270.81 3270.81 3270.81 
................... - ...... .. .... -...... -. -........ -.............. --..... 

Tot~! ass~ts .. 0.00 0.00 0.00 
Op~ratinK r.osts . 2983.73 2983.73 298J.73 
Cvat of f inanle . 0.00 0.00 0.00 
R,.paraent 0.00 0.00 0.00 
Corrorate tax 287.08 287.08 287.08 
Pi,id\'nd~ paid 0.00 0.00 0.00 

Surplus I deficit I 329' 19 329. I 9 329. I 9 
Cu1ul~lPd cash bal~nce 298~.611 3314. 79 3643.97 

lnflov, local 
' . ' 3600.00 1600.00 3600.00 

Outflov, local ... 1468.29 1468.29 1468.29 
Surplus l deficit ) 2131.71 2131 ~I 2131. 71 
Jnrlov, foreifn .. 0.00 0.00 0.00 
Outflnv, for~iRn .. IR02.52 180Ui 1802' ~i Surplus I deficit l -1802.~2 -1802.52 ·1802.5Z 

Nl!t cashC!ov . 329. 19 329' 19 329' 19 
Cu1ulat~d n~t CJ~hflov 1878' ~?. 2207.71 m6.A~ 
-----·· ····-·· ...... ·--------------- ......................................................... . 

. ..................... ········· ·····-·· ............ . 
ArroRol rn~~rli~id~ rtant ... ,inanrial Ana!yRiR . J~n~ I''~ 

• 
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TABLE A.S (Cont'd) ................... COUAR 2.i ......................................................... ~ ...................................... .. 

Cashflow Discounting: 

al ~quitJ paid •eraus Met inco1e flov: 
N~t pres,nl Yalue ....... . 
Internal ~alP. of R~lurn (IRRlll 

bl "•t Worth •ersus Met cash return: 
N~l preae~t Yalue ............. . 
lntP.rnal Rate of RP.turn (IRRi2) .. 

c) lnt~rnal Rate of Return on total in•eb~1ent: 
Net present •aiue ............. . 
Internal Rate of Return I IRR ) .. 

~~t Wort~ : lquitJ paid plus reaer•es 

704.91 at 
19.24 1 

491.34 at 
13.70 1 

491.34 at 
13.70 1 

10.00 l 

10.00' 

10.00 ' 

I. ' 
! I .... 

I:' ' I ott .. :•' •, 
~,. I I I •• ~.~.' ·.ifl!'r· 1 I I ;•'i 
~· .. I,~;, '· .. ~:.I~·,, : .'. w, " .1 

. ., t' " ,~ •. , •. , i .. .. ... ' If,, 1 ,,,_ , ,1 ~ • • 1• M,, I "~ I 

·; .J. . : J ·~ "-· . -"' 1 ' • .. ' ' 
·•• ,, " • ·~....C-- I 

IMDUSrRJAL PFOJICTS SIRVICK, ADDIS ABABA ····· 
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TABI.E A. 6 . _ ...........••. - - COKYH ?. I -- - -- -..... -- . - --- -. - - ---.... - -.. - --.. -- .... -.... -...... -... ----.. 

N•~t. Tn<·om~ St.~tement. in 'Of108irr 

~"'H 

T0tal s~l~~. incl. s~l~s tar .... 
'..~~~: uriab!r. r.05tr., incl sal~s tax. 

Yuiab!'! tar~in . . . . . 
A~ \of total s~les 

Nfln v.Hi~~IP .-OH~. inrl. d"pri>~ialinn 

Aprr~li0•~J 1ar,in 
A~ \ nf t~lal s~les 

'~·1st of financP. 

·~~0ss profit 
A: lrivanr.P.s 
!~ublt> rrofit. 
'.;x 

M..i. pri>fil 

~i•i•i,.ntf~ p~iri 
:1n.liftriJ.11tPd rr11fil 
h·~•·11.1 t.P.~ 1mrl is tr i bu lP.~ pri>f it 

G~"SS pr;1fjt, t Of lot~J sai~~ 
~Pl rr~fil, t nf total sal~s 
r•' 0', ~~I 1·rrifit, \Of f'QUilJ 
Fi. ~Pl. P~·,'i'.•i~tHr::t, t nf inYP.~t. 

. ·- ..... -------·-· ------

2880.00 3240.00 
2202.63 2477.96 

............................ ............................ 
677.37 762.04 

23 ~2 23. 5: 

342.25 342.25 
. .. ' ............ -.. .. .. -............ -.. --.... . 

335. l l 
1164 

0.00 

419.78 
12.~6 

0.00 
-...... --.. -.... --- ............ -...... --... 

335. 11 419. 78 
0.00 0 00 

335. I I 419. 7 8 
167.56 20P9 

.................. --- ............. 

167.56 m 89 

0 00 0.00 
167 ~6 209.89 
l~U6 377 4~ 

11. 64 !2.% 
~.82 f.48 

15.13 l~.9~ 
? !'2 4 ., .. 

. •I 

-- ··---- ·- ........ ---- .. 

' ·' 

3600. 0(1 
27~3.~~ 

-.. -............. --

~·~ 71 
;~;;' ~i 

~4~ ~; 

5n4 4~ 
!UI 

0 !Ill 
............. 

5'4 4 ~ 
0 r;n 

~~4 4 ~ 
; ~ ;, :~ 2 

~ ~ ;' / :~ 

(1 1lil 

~ ~ ;: I' 3 
r.::'.1 ;:·i' 

11 !!I 
~I I 

i I: ·: ~ 
! ,. c~ 

. .......... 

,. I. ... 
~· . ; .·'-. .. · .. ~I 

•.,-·/: :..""'!"' .. , i ·:-·~ 'I 
\ ~ . "I(.,~ . ~! . :· ." • ·'I" I . 
·~ :. ·• , •• ' ).'.'- f" t• M !t.~ ··~ r·1 

··~·.l: .. 1 •• • 1 ... .;! .. ~.. 'It,..' ~, ' l '.I •• ~ 
I'. I 

l~PPSTPIAL PPOJICTS SIRVICI, ADDIS A~ABA ·· ·· 

6 

3600.00 3600.00 
2753.29 2753 2~ 

..................... ............................ 
SH. 71 846 71 

;..i ~2 z~ ~z 

m 2~ .142.25 
......... ·-. -----·--------

~04.45 504.45 
H f'I 14 0 l 

ii 00 001) 
.. ' ......... ................. ... 

!d'4 4 ~ ~~u~ 
II 00 n no 

sni 4~ ~n4 o 
: :,:, 2.1 2~: ~J 

............... 
:n'J i:I Z~7 ~~ 

11 on O 11n 
m 2J ~ ~ 7 = .1 
·' y ! . 90 l l 3 4 : ,l 

I 4 n l ! ' ,,1 
., rtl 7 11 l 

2:: 78 2 '. 7 ~ 

! '. ~ 7 Ir ~ ~ 
. ...................... ········· 
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~;·.:: I t 1it1.r' · .. l~h•1 i l ~ttJ 

TABLE A.o (Cont'd) ---------· CO"FAR 2.1 ---------------------·----------------·-------------

·,. ··" \· : .. 1:~~. · ... 1,C'·~''. · .' .1 
.. "

1
• .,, ...... a., I" r· ~· ,." .. ··- ,..., .. 

11, •:. ltt I • " Ti: ,, ,..'; J.., ~ ... " .. ,;:~ ........ ' .. ...t· .: . .,_ ~· I •' • . I' · 
. ' I I , I 

INDOST~IAL PROJECTS SIRVICI, AOOIS ABABA ····· 

Net I nc<.,me Statement in '000 Birr 

Year . . ....... 8 9 l 0 11 12 

Total sales, incl. ules tax . 3600.00 3600.00 3600.00 3600.00 3600. (10 
Less: Yariable costs, incl. sales tax. 2753.29 2753.29 27~3.1:9 2753.~9 2753.29 

-------·---·-- ............................. -... --.. -........ ---. -.. - --.. --.... -- .. ... .................. 

Variabl~ 1argin .. 846.71 846.71 846.71 846.71 e46 71 
As t of tnt~I sales 23.52 23.52 23.52 2~.~~ ~, ~· 

c., 4.\ ..... 

-·~ 
w 

"''" uriable ros•.s. incl. dP.preciation 284.64 299.04 299.04 299.04 290.04 
-- ..... --...... ---..... .............................. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. - ....... --....... ........................ 

~perational 1ar~in 562.07 547. 67 547.67 547. 67 ~47 ~7 

As \ of total sales 15.61 15.21 l~.il 15.Zl I~. 2 l 

Cost of fina11ce 0.00 0.00 o.on 0.00 0.00 
---------·---- ............................ ---.. --.... --. . . .. .......... ---.. -.... -.... -.. -.. -....... -... 

Gr(IR~ rrofit 562.07 547. 67 W.67 547. 67 W.Pi7 
A 11,,uances . . 0.00 0.00 0. l10 0.00 Q.00 
T~Hbl~ profit . 562.07 ~47. 67 547. 67 W.61 547.b? 
'!'H 281. 04 273.83 m.~J 273.83 m ~J 

........................... -.. --.. --.. - ...... - .................. ... . .............. ......................... 

""t prorit 281.04 27.i.83 m.RJ 273.83 27U3 

OiTidP.nds paid 0.00 0.00 0. Oi! uo 0 00 
Onrlislributed profit . ?.8 l.04 273.63 27:\ H~ 27U3 273.83 
~r~u1ulated undistributed profit 1415 .16 1689.00 1962.83 22Jfi.fi7 2~1UO 

Grr~~ profit, 1 of total sales 15.61 15.21 I~.~ 1 1~.21 lUl 
"Pl prf)fjt, l of tn~al sales 7.81 7.61 1. tn 1. 61 7 61 
•·•. ~ .. 1profit..1 ·)f eq11ity 25.39 24.'/3 2473 ?.4.7 3 24.73 
kl•!,~ .. •. pr.-·fi'lir.'.~ri·~t. 1 of invest. 11. ~4 11. 24 J 1 :: 4 IU4 11 . 2 4 

•~ro•nl l~.rA"' :-:~~ P'i:i' .. _ r,~an~;~1 1~,1,,;~ . ,1 .• ,. '"' 



---------------------
TABLE A.6 (Cont'd} --------------.--co"FAR21 - - --- --- --------- ----- ---------- --------·------·-----

NP.t Income Statement in ·ooo Birr 

Ye.tr . 

Tota I sales, incl. sales tu ..... 
~ess uriable costs, incl. aalee tu. 

13 

3600.00 
27~3.29 

14 I~ 

3600.00 3600 00 
27~3.29 2'/53.29 

-------------- ··--··-------- ·····--··-··--
9ariab!P 1argin .. 
AR l of total sal~s 

846.71 
23.52 

846.71 846.71 
23 J2 23 52 

c.. N11n-uriable costs, incl. depreciation 272.54 272.54 27U4 _.,,. 
.f',. 

Or~rational 1ar~in 
h t or t•)tal sales 

Cost of finance 

Groas profit . 
Al lovancea . . 
Taxable profi l 
Tax ... 

Nl!t profit 

PiYidends paid ... 
Undistributed profit ..... . 
'ccu1ulated un~istribut~d profit 

~ro~s profit, l of total salP.s 
~~~ profit, l of tntal sales 
~~K. M•t profit, l of P.quilJ . 
BPI, Met profit+interPst, l of intest. 

-. -.... ---... - -.. .. .. .. .. -.......... -........ - ............... 

574 .17 574. 17 ~74. 17 
15.95 15.95 IU~ 

0.00 0.00 0.00 
-----------··- ..................................................... 

574.17 574. I 7 574. 17 
0.00 0.00 0. (10 

514. I 7 574 .17 ~74.P 
287.08 287.08 m n~ 

........................................................................ 
287.08 287.~8 2~ 7 . (IR 

0.00 0.00 n 1l11 
287.08 287.08 287 [lft 

2797.59 3084.~7 3371 7~ 

15.95 15.9~ 15 95 
7.97 7. 9' 7. ~7 

25.93 25.93 25 q~ 
11. 45 1145 11 4 ~ 

. - .. -.. ----...... -.... - ........... -....... -.... -.... -.... --.............. - -........ .. 

,•' j' . ~· t:·: . ., .'>J~ 
l ". : I 1. « · vl.:1• ~ I 1 '"'J 
1

..: ···•n' · ·· ·, r · .. ·· · . ~"'. · • 
. ., .. :··: ' ~·"~:•• ... /,.~: (' {' M 'C I'.\ I) 

· .... ) ' ~.. · U l I •·. C\ . . ........ .. .. :~··.C:· I I ; I 

IMP!!STR!AL PROJKCTS srmcr. ADDIS A~HA . ---

16 17 

3600.00 3600.00 
27~3.29 27~3.29 

--.. -... --. -.. .. .. .. .. .......... -........... 
846.71 846. 71 
23.52 23 j2 

27U4 27U4 
. - ......... ---.. .. .. --. -........... --.. -

~74.17 5 7 4 . 17 
I~ 95 I~ 9~ 

0.00 0.00 
-.... -........ -... - -...... -.......... -.. -.. 

~ 7 4' 17 
0.00 

rn. 17 
2~1 o~ 

. ......... 

2~7.08 

n.oo 
2R7.08 

36~R.84 

l~.9~ 
1.91 

25.93 
114~ 

57417 
0.00 

~74. 17 
n?.08 

................. 
n1 08 

0.00 
2R7 08 
~94U3 

1~.9~ 
7 97 

25 93 
11 4 5 

.. ........... -..................... - .. -.............. -...... . 
Aerosol Jn1ert1c1~e ~!ant ··· 'lnancia! An~lr1i1 · June 19~8 
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TABLE A. 7 ············•···· co"rAR 2 1 --·-----------------------·--------·------·----------

• , l 
,~.. ' . : ... ~. ~···1 I . I ••• "'11 ' I ............... ,, I I • .., 
• .,, ... .....,.~ •• J 

• ' .... lll'i'., "j/', I, ' I • ~·"' • .•. ,.~.' ;,·,~·- ~·" .. '.~ 
.... ) . . ,1·~~ · ( n r¥1 ct:\,..., 

-· , • ·...C. , .. '\,/ I : ~ . . ... 
.. I : ~ , ' " 

JN~~STFIAL PRnJ~CTS SKFVIC~. ADDIS ABABA 

ProJE"!cted Baleince Sheets, construction in o~n Birr 

Year .... 1 2 

Total autts .... 298.84 1107.08 
·- .......................... .. .......... -...... -.. -.. 

Fi1ed assPlR, nPl of depreciation 0.00 298.84 
c; Construction in progress 298.84 808.24 
+'-' Currtnt assets 0.00 0.00 (.11 ........ 

C.Hh, bank .. . . . . 0.00 0.00 
c~sh surplus, finance a•ailable 0.00 0.00 
Loss carried forv~rd ..... 0.00 0.00 
1.n~s . . . . . 0.00 0.00 

Total liabilities 298.84 1107.08 
----.. --- ...... -.... .. .. -.. -......... ---.... 

FqtJily capil~l 298.84 I! 07. 08 
krsPrTes, retained profit L.00 0.00 
Profit . . . . . . . . . 0.00 0.00 
Loni and •~diu1 ter1 debl fl. 00 0.00 
furrr.nl lia~ilities ... 0.00 0.00 
gan\ oTerdraft, finance required. 0.00 0.00 

Total debt 0.00 0.00 

F~uitr. \of liabilities 100.00 100.00 
- - - - .. -- ...... - .... - -- ---- -- .. - - ........................................................................................................................ - .................................................... - - - ................ p ... .. 

Aerosol lns~c~iri~~ Plant ·· · finaneia~ Analysis · Jun~ 1988 
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TA 8 L E A • 7 { c 0 ~ ~ ~ -~ _)_ - - - . - - . - - - - - - - - - - - - - com R 2 ' I ··-· --- ·-------- ------- .. ·-~----- ... ----- JNrUSTklAL PPOJECTS SRRVJCI, ADDIS APAnA 

ProjP.cted Bn.lance 

YPa r 

Tot~! as~1>ts .......... 

•ix~d a~~i'ls, net of depreciation 
~~~strurtion in progr!RS 
·=·~:rent a~s.,.t.~ .... 

·'.~,~~. ~~nk 

~as~ surplus. financ~ aYailable 
~oss ca~r1ed forward .... 
l,r~~ 

Tntal liabilities 

~quity r.apital 
~p~~rv~s. retained rrofit 
fr11f: t 
L•ng an~ 1~diu1 tPrl dr~t 
CurrPnt liibilities .. 
Pi~k nvpr~•1ft, finance r~q~ire~ 

'!'u' '! d~bt 

~q~i~Y. t nf liabilities 

Sheets, 

2205.16 
--------------

995.26 
0.00 

1199.79 
I 0. l 0 
0.00 
0.00 
0.00 

220U6 
------- - ------

1107.08 
0.00 

167.56 
0.00 

200.70 
729.82 

930 [" 

50.20 

Production in ·oon Rirr 

2239.62 227UB 72JU9 2487.~2 2m 5~ ..................... _ .. ...,., .. .................. ...... ---- .... --· .. . ....................... ........................ 
883.4) 771.63 ~~U2 54R.OP 49398 

0.00 fl.00 U.00 0.00 7 2 or, 
1345.99 1492. 1 ~ 149?..18 14 92 .18 Im!~ 

10. l 9 10 ~ 7 1U7 10 27 ! 0. 2 7 
0.00 ". uO 73.03 437.07 1on.2: 
0.00 0.00 fl. 00 0.00 0.00 
0.00 0.00 0.00 o no O. Oi1 

2239.62 2274.08 2m.29 2m.52 2m ~~ 
........ --- .... -. -... -... -........ --.... - ..... ··- ............. --·--- ........... ................. .... 

1107. 08 1107.08 1107. 08 1107' 08 1101 n~ 
167.56 J77.4~ li2~. 61 881.90 113 4 . I J 
209 89 25Z.23 2~2.23 252.23 m ~· 0.00 0.00 o.no 0.00 ~ or 
223.51 7.46.31 W.Jl 24UI 24U! 
53U8 291.0I (I (Iii ~ 00 0' !If' 

755.09 m.~3 W.31 246 31 24631 

49.43 48.68 49.53 4UI 39.99 ---- -·---- -- ---·- ............................................................. ---- -- ............ ... .. ................................................................... .. 
Aeroftol !n~erliride Plant --- Finanrial An~ly~ift · Jun~ !~~8 
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TABLE A. 7 (Cont'~! ......•..••..•.•.••••••••••. COKFAR Z.l . 1"PIJSTRIAL PROHCTS SIRVJCI. AOMS ABABA····· - - - - --- . --· -- ----- --------·---- -----·· 

Projected Balance Sheets, Production in ·ooo Birr 

~· ... tr 

'!'nt~l ~~~·"·~ 

f11P~ assPt~. nf!l of depreciation 
Con~truct10~ in pr~crea6 

•'urr·~nl a!;R~ts 

Ca~.h. bank 
~afih surplus, finance a'ailable 
Lnts carr:e~ forw~rd , .. ,~~ 

T-.t.;,! l1a'i!iti~~ 

i1•1it1 i:a 1 ilal 
~·~~rVPS, retained profit 
fr.,fit 
Lnng and tPdiu1 ter1 debt 
C11rrenl 1 iabi I itiea 
r.u\ nyn.Jr11fl. financf! requirP.d 

T··!al d~b~ 

Xqu:•y, \ nf lia~il1tif!s 

9 10 11 

3042.39 3316.22 3~90.06 
------------·- ................................................... .. 

497.20 
0.00 

1492. 18 
10.27 

)(142.14 
0.00 
0.00 

3042.39 

428.60 
0.00 

1492 .18 
10.27 

138~. 18 
0.00 
0.00 

:1316.22 

360.00 
0.00 

1492.18 
10.27 

1727. 61 
0.00 
0.00 

3~9~.06 
-------------· .................................................... . 

1107 .08 
141 ~ .16 
273.83 

0.00 
216.31 

ll.00 

246.31 

36.39 

1107.08 
16R9.00 
273.RJ 

0.00 
246.31 

0.00 

246.31 

jJ,38 

1107. o~ 
1962.BJ 
273.83 

0.00 
W.Ji 

o on 

24UI 

30.84 

12 

3R~3.89 

291. 40 
o.no 

1492.18 
I 0. 27 

2070.0~ 

n.oo 
0.00 

m~ ~9 

1107 08 
~~~:l~ 67 
m.sJ 

0 (l(J 

2L 31 
p. 00 

?4UI 

2~ ~5 

13 

mo.98 

249.30 
non 

1492 I~ 
10.27 

2327. 2~ 
0.00 
0.00 

W0.96 

1107. 06 
2510.50 
2A7. O& 

0.00 
2 4 ~. 31 

0 00 

24UI 

2U7 

14 

WR fl~ 

279.2~ 
~ I] 0 

1492. I~ 
10 .2~ 

ms •~ 
0.00 
c (10 

HJ~.''~ 

1101 ~~ 

2 7 ~7.~9 

2~1 .~~ 

n '•·i 
m ~: 

!1 M 

Z46 3 ~ 

Z4 ?~ 

. - . - - - . - ..... - - - . - . - - - - .. - -- -.. -- - ---............ -.... -- .. -- --............ -.... -..... --.. . . ... - . . . . . -... - . - .... -- --.. - .... -.. -. - . -. - ..................... -... - .. -
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TABLE A.7 (Cont'd) 

. ..- L . ~· 
j~':·. . I "··-·~lt 

)",'11 . .....,,,..,,,11~J , . 
''"'..I ~r. :1

•1• .... , ... t 1 _. • 1 i 
L."~"' ' ,hr,1i···Jl. •' c· 0 MF .ri.. ~"I 
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---------------------------------------------------- ·--------- COKVAR 2. 1 INDQSTPIAL PROJECTS SIRYICI, ADDIS ABABA 

Projected Balance Sheets, Production in ·ooo Pirr 

YtH 

Tot~ l ~sR~l!t . . . . . 

';x~ri a~~~t~. n~t of ~epreciati~n 
C··ns~ructior in prcigrf'~B 
1:urrl!nl aFs~ l6 ..... 
c~~h. hank ........ 
c~sh surpius. finance a~ailable 
Loss carried forward . . . . . 
~r,~s 

TAtal liabililil!s 

~quit1 capital 
~~e·•r1P~. rf't.ain~d profit 
Prnfi t .. 
Lon~ and 1ed1u1 ler1 debt 
Currf'nl I iabi Ii lies .. 
P.1nk )Yl!rdritfl, finanr.~ required. 

!"ta I .!,.bt 

r1uit1. t of liabilities 

15 16 17 

472U5 5012.23 ~299.32 -.. ---.. -- - . - . -- -............. --.. --.... .. .......... -.. -.. -. --
237 .10 m.oo 152.90 

0.00 0.00 0.00 
1492.18 1492. 18 1492. 18 

10.27 10.27 IC 77 
2985.60 3314.79 3643.97 

0.00 0.00 0.00 
0.00 0.00 0.00 

4725.15 5012.23 5299.32 
-------------- ---···--------- --------------

1107. 08 1107.08 1107' 08 
30R4.67 3371. 76 3658.84 
287.08 287.08 :Ti.OB 

0.00 0.00 0.00 
246.31 246.31 W.31 

0.00 0.00 0.00 

246.31 246.31 w 3) 

23.43 22.09 20.P9 
·-·- ---·----··-------··--·---------------------·------ ........................................................... .. 

. ...... - --.... ---...... -... -. -.. -.. -.. 
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TABLE A.8 - ECONOMIC ANALYSIS 
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!., ~ .,,,;. ..... . .. . . :-.. ... ~'/· 
\ . I I I , ..... J._,"' ~ I I : • J . 
ti,

1
' ''' 'i' "f"lt II' ', ,t 1 I·~, r 4j .~ 
, , ' •1 

'•h1h " , J · (' (\ .._,I -r·• •• L ... 1 , ,, I ' I 1"11", '• If: Ill! 

l .. :'If. '" l ~.r:: •r ,f ~ * •! f ; "w 
.... 0 .. 1 .• '.;''"~'.' ''I I • f 

CaRhf low Tables, construct.ion in ·ooo Birr 

INflllSTRIAL PRf1J[r,Ts SfPVICL ADDIS A~APA •· ··-

y,.ar 
2 

r ·'-~i "J~h •~!11·11 J 11.88 699.59 
.... -.. -------.. -... 

~:nanrial r,.sources J 11.88 699.59 
!:al~s. n•t of tar 0.00 0.00 

0 !nt~I ca~h outflnv 311. 88 699.59 .:-,. 
.. - -- . --.... ----. ... -........ - .... ---.... l.O 

!'Ital aR!:f"h 31188 699.59 fJpnalinr costs o.uo o.on 
rost of finance . ~.00 0.00 Rf"pa11l!nt 0.00 0.00 Corporal' tu 0.00 0.00 Oi•idrnds paid 0.00 0.00 

SurpluR I d~ficit ) 0.00 0.00 rq1ulatf'd ~ash ba!dnce 0.00 0.00 

Inflow, local 236.9C 409.97 Outflou, local . 236.90 409.97 Surplus ! d~f icit ) 0.00 0.00 lnf!nv, for,.i~n 74. 98 289.62 
(11J!.flov, fcreign .. 74.98 289.62 S~rpJus ( dPficit ) 0.00 0.00 

N~t cashflou . _ . -JI 1.88 -699.59 
~u1ulatf'd n~t cashflo1 -31U8 -1011.47 

-----------·-------------------------------------·----------------------·-·---··- ·-··-·------------····----------·-····-----····--·· 
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j~':". ·1 "",.) 

,~.r: J I 111••f•1r~j~ , 0
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1 .. " ~ 
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'''"tlllo rf/los t•" " ' "J ' lot" 
... '''""" . " :;~·· .... · I : 1 t I i 

INDUSTRIA~ PROJKCTS SIRVICI, ADDIS ~eABA --··· 
Cash flow tables, production in '000 Birr 

Year . 3 • 5 n 7 8 
Total cash inflow 1830.30 1897.51 2106.31 20R8.00 2088.00 2m.oo - - . - ---.... -... ............................ ... ............................ ... .. -.. -. -----... - - ----.. -.. - .......... .. ... -................ Fir~~cial rP.sourrP.s 159.90 18.31 18.31 0.00 0.00 0.00 Sales, net of t~i . 1670.40 1879.20 2088.00 2088.00 2088.00 2°'8.00 

0 Total cash outflow 2931. H 2278.78 2499.70 2379.16 2379.16 24H.16 
U'1 
C> .............................. .. ........................... -------------· ..... -.. - ..... -. -...... ........... -.. -... -.... ...................... Total assets .. 994. 44 120.54 120.54 0.00 0.00 59.00 OperatiiR costs . 1937.32 2158.24 2379.16 2379.16 2379.16 2379.16 f.ost of finanrt . 0.00 0 00 0.00 0.00 0.00 0.00 ~epa11 .. 11 t 0.00 0.00 0.00 0.00 0.00 0.00 Corpora·:'! tax 0.00 0.00 0.00 0.00 0.00 0.00 Di,idends paid o.ou 0.00 0.00 0.00 0.00 000 

Surplus i 1~fieit I · 1101. 45 -381.27 ·393.40 -291.16 . 291. 16 3~0 16 Cu1ulat'i cash balance ·1101.4~ ·!482. 72 -1876.12 ·2167.~8 -W8.44 ·280UO 
I n fl ov . I oc ;i I ' .. 1729.98 I 8R5 .15 209:l.95 20qR 00 zn,qs. oo zn~.~ nn Outflow, loc~I 879. 74 821.10 993.72 878.fi4 878.64 w.~4 $qrplu~ ( d~f icil ) 8~0.24 1064.04 1200.22 IZ09 J6 lZ09.J6 l20U~ lnflov, fordrn 100.JJ 12.36 IU6 0 (10 0.00 0.0~ 0utflo1, foreign .. 2052 CJ 1457.68 1605.98 I~ 00 ~.;: 1500.~2 l~~uz ~urpluft ( d~ficil ) -1351.68 -1445.32 -1593.62 -1~.11u2 ·1500.52 -1~~0.52 

NPt cuhflov . -1101.45 -381.27 -393 40 -m.16 -291.16 · 35~. I~ r~1ul~l!d n~t c~shflou ·2112.92 ·2494.19 ·2887 ~9 ·3l7R 75 -3469 91 -m~ J7 
··-·· --·---------------·----------------·-------------·-------------··--·-·--· .. -- .......................................................... 

A~rofto) fn~e~ljri~es P!~nt ··· Kr~"~1jc A"1!yRis · J~~· 19~' 
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,;· ~ '!> "' f.. . I ~ ... l1 
·~· ',I I I ·'"•"''"'"!· ·• ·, I ,, ' 
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IHPOSTRIAL PROJiCTS 5KRVJCI, A~OIS ABAPA · ··· 

Crtshflow tables, production in ·ooo Birr 

Vpar 9 10 l! 12 I~ 14 

· cash inflov 2088.00 2088.00 2088.00 20A8.00 208R.OO 208ff. 00 -----.. -- .. -- -- -------------- .............................. .... -.................... .. ....... --..... --... .. --.. -.. -........... -
financial resourc~s 0.00 0.00 0.00 0.00 0.00 0.00 
~~les, n~t of ta1 . 2088.00 as8. oo 2088.00 208ff 00 20ft8.00 2m.'~ 0 

vi 
T~tal C?Sh outfJou . 2379.16 ms.16 2379.16 2379.16 208 I~ 2379 16 

.... -.... ---.... -..... - ............................ .. .. -.................... -.. .. ..... --... -.. .. .. -. .. .... -......... --..... ........................ 
Total a1nels .. 0.00 O.ilO 0.00 (I 00 59.00 0.00 
Op~ratin~ costs . 2379.16 2379.16 2379.16 2379.16 2379.16 2379.I~ rnst of financ~ . 0.00 0.00 0.00 0. 00 IJ. 01' o. on 
~epa11en: 0.00 0.00 0.00 n rir1 0.00 O. 00 
r.11rp".'rat·~ tax 0.00 0.00 O.PO n. O~l fl 00 o on 
~i1·iderd!: paid 0.00 0.00 O.GO 0 1111 o no 0 00 

Surp!u& ( deficit ) ·291.16 -291.16 -291. 16 • 2 91 . I fi · 3~0 I fi -m.16 Cu1ulated c~sh balance -3099.76 -3390.92 -3682.0R -3973 H -mun ·4~1U6 

Inf lou, l11c~I 2088.00 2088.0~ 2088.00 20RR.OO 20Rs on 2m no Ou t,f I 011 , : l)C ~ I 818.64 878.64 878.64 R'/U4 B87.64 87R.~4 Surplus I deficit l 12fi9.36 1209.36 1209.36 1209.36 1200.36 1209 3~ :nflnv, f.-,r~ign .. 0.00 0.00 0.00 n oo 0.00 o on 
i111•.f!C111, f·Heir.n . 1500.~2 1500.52 1500.~2 1 ~no. ~i: 1~50.~2 1500.~Z 
Surpl~~ I 1Pf icit I -1~00.52 -1~00.52 -1500.52 · I~ llO ~ ~ -l~~n.s2 ·150U7. .. 
~e~ ~ashflnv .... -291.16 -291. 16 -291.16 -291 16 -3~0 16 . 291. t~ 
"•!1•1la•.~~ nP•. cashflov -4111.23 -4402.39 ·4693.55 -49AUl -~~~4 87 ·5m I.I~ 
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TJl.BLE A.8 (Cont'd) ················COKHRU -·-····---------------------------------------

C-'\Rhflow tablea, production in ··JOO Birr 

- Y"ar . -. - - -

TotJl cash i1f](l11 

Fi~~n~ial r~RnurcPs 
s~1,~. net of tax 

Tn•~] caR~ D»lflnw 

\'ta! asset~ 
:'1·~~atin11 i:c·~ts 
1>~t of fin~ncf! 
RPr~J•Pnt 
C"rpor~te lax 
Di•1den~& ;~1d 

~urplus I dl'ficit 
f~1q:atPd ra~h b~]anr~ 

lr'l·iv. !()cal 
('d rt"w, ]u1:al 
:'·1rr1u~ ( d"firit ) 
! r ~ lnw, for" i ~n 
'''.J ~ f !nv, f !Ir~ ip 
~~rtlus ( dPfir1t 

~·t r~shf l~v 

~ijt~!~lP~ n•t cashf!~v 

-n 16 17 

2088.00 2088.uO 2068.00 
--- --·-· ----- -------·--·--- ------------ ... 

0.00 
2088.00 

2379.16 

0.00 
2379.16 

0.00 
0.00 
0.00 
0.00 

-291.16 
-4~05. 72 

2088. 00 
87~.64 

1209.36 
0.00 

1500.52 
-]~00.~2 

·291.16 
-~917 !9 

0.00 
2088.00 

2379. 16 

0. 30 
2Ji9.16 

0.UO 
0.00 
0.00 
0.00 

-291.16 
·5196.88 

2088.00 
878.64 

1209.36 
0.00 

1500.52 
-1~00.52 

·291.16 
·6208.35 

0.00 
2J88.0il 

2J79.J6 

0.00 
2379. IC 

0 9~ 
0.00 
0.00 
0.00 

-29, .16 
-5488.04 

2088.00 
878.64 

i209.J6 
0.00 

1500.52 
·1500.52 

·291.16 
-6499.51 
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TABLE A.8 (Cont'd) 

11 ~ • ~ 11~11 ~ Ill ' I t, ••l• 
• I ,d ' I r""'1tl .. ~~11· ·; : : '.j ,: 

... ·-~:• . t' .• ' ' .'1"' 
'· '!1 . ;.. .t~· ( "r··1,...'""' ... , 

· . .'11 ',
1 

' .. t• f"'"' ....... ., .. , . . .. .... ,• .. 
. , I ' 'I 

................................................................. COMFAR 2.1 l"NISn!AL PPOJF.~TS SIRVm. A~OIS APrn ..... 

Cashflow Dincounting: 

al '-quity paid 'erftua Net inco1e flov· 
"et prPsent talue ............. ·2931.99 at 10.00 l 
Internal Rate of Return llRRKIJ .. not found 

~l "et Worth VPf~JS Net cash return: 
MPt present 'alue .............. ·3408.16 at 10.00 l 
Internal Rate of Return (IRRK2) . . ·12.48 l 

r) lntPr~· 1 Rat~ o' NPturn on total in,~st1~nt: 
Net present talue . . . . . . . . . . . . . . ·3408. 16 at 10.00 l 
inter~al Pate of Return ( IRR l . ·12.48 l 

"Pt Worth : Kquity paid plus resertes 

·---·-------------------------------------------------------------·--·-················-·------ ...................... . 
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The project profile has identified oxygen, ac~tylene and 
carbon dioxide as industrial gases. Although each requires 

• different process, different equipment and its own end cylinder, 
grouping in one has been made because of the generic name. 

In this profile, carbon dioxide is not fully covered because 
it is totally different. 

The existing plants' capacity for the production of carbon 
dioxide and oxygen greatly exceed the projected demand volume. 
There will only be a shortfall in the supply of acetylene by 
2000. 

Main raw materials are calcium carbide for acetylene and 
air for oxygen and the latter is known to be energy-intensive. 

Both plants are envisaged to be located in ~ddis Ababa 
to meet the shortfall in the supply in the future. 

Total machinery and equipment investment for both plants 
estimated at 24,670,000 Birr is fairly high. Total site size 
is estimated to be 1500 m2

• 

The project will generate employment for 66 people. 

No financial and economic analyais has been made because 
of the low demand for the product•. 

I 
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Present and future demand for industrial gases is not 

so large as to justify the setting of new plants. The two plants 
in Addis Ababa and Asmara, namely Chora and Pana supply a major 

portion of the market demand. Besides, there are plants owned 

by l3rge organizations such as the Marine Authority, the private 

workshops which produce their own acetylene. 

The oxygen and acetylene plants can be sited in the same 
area even if they use different process, and different equipment. 

This is to gain economies in marketing and distribution particu­
larly if it is ~ecided to run a fleet of trucks from the 

manufacturing plant. Carbon dioxide is totally different (e.q. 

even the end-users which could be food processors) and except 

for the market survey is not covered in this profile. 

The minimum economic scale for an oxygen plant is 2.4 million 
cubic metres (1800 tonnes) per year at standard temperature 

and pressure on a continuous working basis for 330 days a year. 
If demand is smaller than this, it is recomme~ded that the plant 

works continuously until the storaqe cylinders are full and 
then closed down until it is necessary to bring it on-stream 

again. It does r.ot work so well under intermittent, say shift, 
working conditions. 

The minimum economic scale for acetylene is up to 400,000 

cubic metres per annum on a continuous ba•i•. 

Both require steel cylinders and their coat• are included 

·in the total investment. 
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F.ir,mcial and economic cin•1l.ysis have i:o·~ teen ma.::e ~C;ciV'? 

of the low demand for the ~r0ducts. This profile is prepared 

to elaborate what an oxygen clnd acetylene plant consists of 

and to indicate the maqnitud<! of investment required. Even 

if the project does not have a market at present, it may prove 

viable in the future as it will have considerably lower transport 

costs in supplying the market than the imported ones. 
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A. MARKET 

r , . _''IA.i~KE"!• :\N0 f>i...A~d 1..'A.,.'-\C_r·n ------ ______ ... _____ . ·--

1. ~lant Description and Application 

Industrial and other gases, can be cateqorized into 
two main groups, namely those occurinq in the earth's crust 
or atmosphere and those obtained throuqh ~ naanufacturing process. 

The first qroup, which are mainly recovered by the liquifaction 
of air, include oxygen, nitrogen, carbon dioxide, helium, argon, 
etc. The second group, which are manufactured, consist of gases 

such as hydrogen, carbon monoxide, acetylene, ammonia, sulphur 
dioxide, etc. 

Industrial gases are used in a number of industries, 
among which the metallurgical, energy, construction, aerospace, 

beverage, medic3l, chemical and mining industries are the most 
important. Industrial gases c.re mainly used as intermediate 

products in the production of other products. Some of them, 

such as oxyqen and carbon dioxide, however, are directly used 
in limited quantities. Most industrial gases are not used, 

at least not on commercial level, in industries in Ethiopia. 
Those that have industrial uses in large quantities in Ethiopia 
are carbon dioxide, oxygen and acetylene. Others are not expected 

to be used in larqe quantiti~s in the short and medium terms. 

Hence this profile on industrial gases is limited to carbon 

dioxide, oxyqen and acetylene. 

In the followir.q paragraphs the spe~if ic application 
and ueea of each of these three industrial q~•e• are diacuaeed 

in detail. 
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Carbon di..:..xide, us .. E1.d.y kl·,.·,,... . C02, is a 

colourle.:;s gas with pungent odour and sour (acid) taste. It 

is naturally found in fractional percentage in the earth's 

atmosphere, formed in thP. combustion of carbon containing materials, 

in fermentation and in respiration of animals. ~arbon dioxide 

for industrial applications, however, is recovered from carbonous 

fuels, from lime kilns, as a by-product of the preparation of 

hydrogen for synthesis of ammonia, as a by-product in the produc­

tion of beer (fermentation), and from other sources. C02 can 

be produced either in gas, liquid: or solid form. 

Gaseous carbon dioxide is :nainly used in t.he 

production of carbonated beverage~. In addition to prevention 

of spoilage, the carbonation gives the beverage its sprinkles 

and tangy taste. Carbonation also makes the beverage useful 

in alleviating postoperative nausea as well as to ensure adequate 

liquid intake. Solid carbon dioxide is a convenient quick re­

frigerant used mainly for ice cream, meat products and frozen 

foods. Liquid carbon dioxide, on the other hand, is used as 

a blasting agent .1n coal mining and in fire extinguishers where 

the use of water is not appropriate. 

C02 is also used f n ether industrial and non­

industrial fields, such as in: 

Neutralizinq the excess of caustic in textile manu­

facturinq since it is easy to use and doea not 

damaqe the fabric, 

Poaming rubber and plastics, 

Gas weldinq, 

Rardeninq J10ulds in foundries, 

F.5 
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i'tYr qi n<1 ·111{ 

.:i r.crt gc., , , 

Iranohil'.zinq anima·.~ for slauqt-leri11g, 
Protit0~ing the growth of plants in green houses, 
Aero~ol propellant, 
Municipal water treatment, 
Fracturing and acidizing oil wells, 
Chemical intermediates (carbonates, synthetic 
fibres, ~araxylene, etc.) and 
Miscellaneous pressure sources, etc •••• 

A large scale application of C02 in Ethi~pia 
is today limited to carbonation of beverages. In this profile, 
however, its potential application as refrigerant and fire 
extinguishing agent was also examined. 

b. Oxygen 

Oxygen is the most abundant of all elements. 
In mass it represen~s about 20t of the earth's atmos~here, 46' 

of its crust and 86' of sea water. It is a colourless, odourless, 
and tasteless gas. It is also non-combustible, but actively 
supports combustion. Conunercially, it is recovered frO'll the 
atmosphere through separation of liquid air by fractional dis­
tillation. It may also be obtained as a by-product of the 
electoly3is of water in the production of hydrc9en. Globally, 
its major applications are in the metallurg1c~l an1 chemical 
in~ustries. A large quantity of oxygen is also consumed in 
the manufacture of industrial chemicals. Some of the specific 
us~s of oxygen are in: 

The unuf acture of inda•trial ch..tc.l• •ach a& 
acetylene, ethylene oxide, .. tbanol, etc. 
Copper smelting, 

E6 
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Blast fllrnact: .... 

Hospf.tals fo1: the artificial atmcsp•tere, in oxygen 

tents and incubations and in the gaseous mixture 

of anesthetics, 

Torches for cutting and welding metals, and 

Waste water treatment. 

In Ethiopia, the conur~rcial application of oxygen 

is limited to oxyacetylene gas welding and cutting, and in medical 

uses. Large scale consumers of oxygen,such as basic metal and 

chemical industries, do not yet exist in the country. 

c. Acetylene 

Acetylene is a colourless inflammable gas. In 

its pure form, acetylene has a pleasant odour, but when it is 

derived from calcium carbonate it emits an unpleasant {garlic 

like) odour, for it ·::::ontains traces of phosphine. It is derived 

by a number of ways, the main one being by bringing calcium 

carbide into contact with water. It is widely used as fuel 

in oxyacetylene welding and cutting of metals. The earliest 

use, however, was for illumination, for it burm; with a white 

flame. A large quantity of acetylene is also consumed by the 

chemical industry for the production of such items as acetaldehyde, 

the ~yntheth~ rubber neopr.ene, \!later-base paints, vinyl fabric 

and floor coverings, dry-cleaning solvents, and aerosol insecticide 

sprays. 

In EthiJpia, it is commercially produced for 

oxyacetelene torches only. It is widely used by industrial 

establishments, automotive service garages, and other metal 

workshops #?r repair and maintenance, bnd overlaying and joining 

sheet metals and smaller iiameter pipes. 

E7 
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".I. P:i.7'.)ck.::t.. Der~:dl'l'1 .:'\nalvs:..s and Estimate -- ____ ........_.__~-------

a. Carbon Dioxide 

(1) Past and Present Supply and Demand 

As pointed out earlier, the sole consumer 
of carbon dioxide in commercial quantity in Ethiopia is the 
beverage industry. C02 is required as an input in the pro­
duction of beer, mineral water, and carbonated soft drinks. 

Presently, the supply sources of carbon dioxide in the country 
are the Addis Gas Plant, the Addis Soft Drinks, 4 breweries 
and the J\mbo Mineral Water Factory, all of which are under the 
Ethiopian Beverages Corporation. 

The Addis Gas and Crates Factory is the 
major source of supply which was established to supply C02 
co1u1Dercially. Its production capacity is 250 ~o • of C02 per 
hour. The other sup~ly sources are captive ~_.~nts which were 
established to meet the consumption requirements of their parent 
companies. One such ~lant is under the Addis Soft Drinks Factory 
with a production capacity of 70 kgs. per hour. The Ambo Mineral 
Water Factory (AMWF) al&o caters for its own requirement through 

de9asif ication of the netural mineral water which contains C02 
naturally. Breweries also produce, as a by-product of fermenta­

tion, a considerable quantity of C02. Breweries in Asmara 
and Dire Dawa supply the requireaent of the soft drink plants 
in their vicinity whereas production frGll the other two plant• 
(Meta and Addis Ababa Breweries) i• virtually wa•ted. 
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Produc~icn of C02 by the Addis Gas and Crates 

Factory from 1976 to 86 is shown in Table I. As can be seen 

from the table, the production of the plant ranges from 206,000 

kgs (1978) to 520,000 kgs (1986). For most of the years shown 

in the table, the production has been about 300,000 kgs. In 

1985 and 1986, however, the production reached 419,000 kgs and 

520,00C kgs, respectively, mainly ~ue to the additional require­

ments by: 

Expansion of Abay Mesk Factory, 

Supplying ~o Meta Beer due to the reduction 

in the production of C02 by the brewery, 

Interruption in the production of C02 

by the Dire Dawa Brewery, and 

Increase in the production of draught 

beer which, in turn, increased the consump­

tion of C02. 

In any case, the plant has utilized, taking 

even the peak level of the recorded production, only 37\ of 

its attainable annual production capacity of 1,400,000 kqs. 

The consumption of C02 by soft drinks factories in Ethiopia 

(See Table II) amounted to about 900,000 kgs in 1985/86. Con­

sumption records of the Ambo Mineral ~ater Factory are not kept, 

but its present level of consumption is estimated to be about 

1 million kqs. 
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SOURCE: 

TAB LB I 

PRODUCTION OF C02 

BY ADDIS GAS AND PLASTIC CRATE FACTORY 

YEAR 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

KGS 

241,371 

285,830 

206,421 

307,787 

286,695 

315,420 

277,005 

253,922 

297,778 

419,203 

519,531 

Ethiopian BeveragesCorporation 
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SOURCE: 

TABLE Ii 

CONSUMPTION OP col 
BY SOFT DRINKS FACTORIES 

( IN 1985/86 ) 

( KGS ) 

Consumption 

Name of Plant (ltqs) 

Addis Soft Drinks 218,825 

Abay Mesk Soft Drinks 379,908 

Dire Dawa Soft Drinks 38,853 

Babile Mineral Water 32,138 

National Soft Drinks 188,893 

Gondar Soft Drinks 1,344 

Dessie Soft Drinks 23,070 

Total consumption of C02 883,031 

Ethiopian Beveraqes Cropration 
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The demand for carbon dioxide l.l• Ethiopia 
is oirectly relatca to the production volume of soft drinks, 

mineral water and beer. The Ambo Mineral Water Factories and 
the breweries are expected to meet their requirements f roa their 

own internal sources. The supply volume of C02 from breweries 

and other sources in Asmara and Harar have been also assumed 

to be adequate to meet the requirements of soft drinks and mineral 

water to be produced in these regions. Hence the C02 production 
from the Addis Gas and Crates Factory and the Addis Soft Drinks 

Factory will mainly be used by the followinq plants: 

Addis Soft Drinks 
Abay Mesk Soft Drinks 
Dessie Soft Drinks 

Tossa Carbonated Water 
Gondar Soft Drinks 
New plants t~ be installed in regions other 

than Asmara and Dire Dawa. 

The production capacity of the above two 

sources is estimated to be about 1.7 million kgs/year. The 

average consumption coefficients of various ty~es of soft drinks 

produced in the country are given in Table III. 

The averaqe weighted consumption coefficient, 

based on the planned production volume of soft drinks f roa 1979 

to 1981 (1986/87 - 88/89), was used in the demand projection 

of C02. 
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. ABLr~ II~ 

CONSUMPTION COEFFICIENTS O~ :02 

BY VARIOUS TYPES OF SOFT DRINKS 

PRODUCED IN ETHIOPIA 

Type of Kgs. Per 
Soft Drinks Cas-:? 

Coca Cola 0.07 
Fanta 0.04 

Sprite 0.08 
Tonic 0.05 

Pepsi 0.07 

Mirinda 0.05 

Teem 0.07 

The Gondar, Dessie, Addis and Abay Mesk 

Soft Drink plants are reported to be producing at their maximum 

capacities. The combined annual planned production by these 
plants from 1986/87 to 1988/89 will be about 11.8 million cases. 

Such a production volume calls for a consumption of 770,000 

kqs of C02. By 1990, a new soft drink plant with a capacity 

of 3 million cases is envisaged to be operational and this will 

require an additional supply of about 200,000 kgs of C02. 

Renee by 1990, the C02 plants will be required to produce about 

970,000 kqs of C02 which leaves an unutilized capacity of about 

730,000 kqs of C02. This extra capacity would be adequate for 

a further production of ahc>ut 11 million cases of soft drinks. 
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mil.!. 'i "n ~~ses. Assuming .. m c.:1110al demand growth rate of ai.·,;;1 

4% (the growth rate of the ••rban poi;ulation), the supply of 

C02 from existing sources is estimated to be adequate f~r the 
~roduction of soft drinks to a level that will satisfy the 

demand estimated for 2000 (about 28 million cases). If new 
sources of supply (e.g. the brewery to be installed dt Buno 
Bedel~) is considered, the coverage period would extend to year 
beyond 2000. 

The demand for C02 for application other 
than in beverages has also been investigated. As mentioned 

earlier, C02 has been identified as having potential uses in 
Ethiopia as fire extinguishing aqent and as refrigerant. With 
respect to the first, C02 has two distinct uses: 

As an aid to pressurize extinguishing 

agent (water or others) in their con­
tainers (cylinders) 

As extinguishing agent. 

C02 has been used in the past as a pre­
ssurizing agent, but in a very small quantity. Its use as fire 
extingusing agent has been very minimal. Except for limited 
application for fire protection in some industrial establishments, 

• 
C02 has never been used in the country for large scale fire. 
extinguishing. According to the Fire Brigade, the reason for 

this is that water can be used in most fire hazard situations 

in the country. C02 is generally rec011aanded in situations 

where water or other fire extinguiahin9 agents auat not be used. 
Such a situation rarely occurs in Ethiopia. The Pire Brigade 
has indicated that it has no intention of introducing, at least 

in the short and medium term, C02 to~ application in fire ex­
tingushing. Por its other application, it has a pilot plant 

which is considered more than adequate for the purpose. 
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Carhc .. 1 :l~.·~·xide .is a refrigerar .... is .:. no::·_,. 

~roduct idea in the Ethiopian "'.ark.;t:. In other maL ,·:: s, especi­

ally in developed countries, solid carbon dioxide is ~~ed as 

a refrigerant for meat products, frozen foods, and ice cream 

during their transport and in smaller quantities as a convenient 

quick refrigerant. The market for frozen foods, ir.cluding frozen 

meat, is not yet developed in Ethiopia. The market for ice 

cream is also very limited. Hence the demand for C02 as a re­

ferigerant is reckoned to be not significant as it is a derived 

dema-~ resulting from the demand for the above-mentioned products. 

b. Oxygen and Acetylene 

(1) Past and Present Supply and Demand 

Except the application of oxygen in hos­

pitals, these two products are complementary to each other i~ 

their applications in Ethiopia. Oxygen and acetylene are used 

in metal welding for repair and maintenance, in overlaying and 

joining sheet metals and small diameter pipes, a-.J in oxyacetylene 
cutting. 

Because of the simplicity of its production 

process, acetylene is produced by a number of private garages 

and industrial establishments. Some large organizations such 

as the Ethiopian Petroleum Corporation, the Air Force, the Ethiopian 

Road Transport Corporation, and Melka Wakena Electric Project 

also produce oxygen for cheir own consumption. 

The commercial production of these produ~t& 

in the country, however, ii'I carried out by two Jj>l:ants - Chor a 

Chemical and Gas Factory (.!~ddis Ababa) and Pana Chemical and 

Gas Factory (Asmara). The production capaci~ies of these ?lants 

for each product type is as follows: 
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-:hor c. Chf'~:a.cal a1•J G..i:-; ract:cry: 

Oxygc1: Ro0,000 m> per year 

Acetylene ~~,uOO kg per year 

Fana Chemical and Gas Factory: 
Oxygen . 115.000 m1 per year . 
Acetylene 29,000 m1 per year 

The above capacities were calculated on 

the basis of 300 working days and 80\ working efficiency. The 

production of oxygen and acetylene by these two plants from 
1978/79 to 1985/86 is given in Table IV. The production of 
oxygen in Addis Ababa has been steadily growing up to 1982/83, 

but since then it has started to decline continuously. Machine 

failures have been given as the major cause for the decline. 
A new machine with a much Ligher capacity has been installed 

and production decline due to machine breakdown is not expected 

in the future. 

The production of oxygen by Fana (Asmara) 

showed a jump from about 11,800 kgs in 1980/81 to about 27,400 

kgs in 1982/83; it has since remained at about the same level. 

In the case of the acetylene production 

by Chora (Addi$ Ababa),appears to have been more stable than 

its production of oxygen. It produced about 16,000 kgs of 

acetylene annually until 1983/84. In 1983/84, 1984/85 and 
1~85/86 the production has been about 17,000 kgs, 14,000 kgs 

and 18,00 kgs respectively. The acetylene production in Asmara 
fellowed the same trend as that of oxygen, indicating a close 

relr..tionship in their consumption. The production increased 

by more than twofolcl·" in the first two years and remained at 
a level of production betwe9n 6,30~ kgs and 6,600 kgs thereafter. 

Ba~ed on ~he maximum production volume reported in the past, 

the capacity utilization of the oxygen and acetylene plants 

in Addis Ababa and ~sr~ra is as follows: 
I 
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FJIM t !l.s1-.iaro.; : 

Oxygen -::: 28~ 

Acetylene 23% 

Chor a (Addis Ababa) : 

Oxygen = 20% 

Acetylene = 62% 

TABLE IV 

PRODUCTION OF OXYGEN AND ACETYLENE 

BY GAS PLANTS UNDER NATIONAL CHEMICALS CORPORATION 

- OXYGEN ACETYLENE -CHO RA FANA CHO RA FAMA 
(A.A.) (ASMRA) (A.A.) (ASMARA) 

1978/79 127,879 N.A. 16,178 N.A. 

1979/80 134,322 N.A. 16,896 N.A. 

1980/81 147,354 11,483 16,173 2917 

1981/82 168,442 15,500 15,655 3900 

1982/83 168,508 27,420 16,135 6497 

1983/84 131,5'3 27,442 17,243 6620 

1984/85 119,374 32,011 13,998 6300 

1985/86 111,686 27,281 18,028 6432 

The above figures indicate that the potential 

supply of the products greatly exceed the demand volume for 

the products. 
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No ~hanqe is anticipa, ith respect to 

the end-users of acetylene and oxyqen in Ethi~pia. Accordinqly, 

the consumption (demand} of oxyqen and acetylene in the future 

will be determined mainly by the qrowth rate of the activities 

in the industrial sector (manufacturinq, construction, etc.). 

The qrowth in the health services also will ~ave some influence 

in ihedemand for oxyqen. An analysis of a two-month sales data 

(January and February 1987) indi~ates that the sales to hospitals 

represents about 18% of the total sales of oxyqen. Accordinq 

to Chora this reflects the overall sales structure of the plant. 

The demand for oxyqen and acetylene has 

been projected on the basis of the followinq assumptions: 

The present proportion of supply between captive 

plants, those establishments which produce 

qases for their own requirements, and the 

commercial produ~ers (Chora and Fana) will 

remain the same in the future. In other words, 

there will be no chanqe in the market shares 

of th< ·.wo sources of supply; 

The quantity of production oudqeted for the 

year 1986/81 is a reflection of the demand 

volume for the production for that particular 

year; and 

The demand for acetylene and oxygen is assumed 

to grow with the sa11te rate as the industrial 

growth rate of the country. A 7t 9rowth rate 

has been adopted for this purpose baaed on 

the following calculation. 
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Growth in 19~~ over 1977 

Annual qr·">W~h rate '15ed :or 

1986/87 -- E•8G/89 ~lan period 

Average: ·:>f the above two growth 

rates 

: 7.b~ 

The estimated future demand for oxygen and 
acetylene based on the above assumptions is given in Table V. 

The demand for oxygen is estimated to grow from 206,000 •J in 
1987 to 531,000 mJ in 2000 for regions to be supplied froa Addis 

Ababa. In the case of Asmara, the demand for the respective 
years will be 32,000 •J and 77,000 mJ. Such a demand can be 

covered by the existing supply source in both regions. The 
present production capacities of the existing cxygen plants 
have been assessed to be 860,000 mJ and 115,000 mJ for Addis 
Ababa and Asmara, respectively. 

With regard to acetylene, the future demand 
was estimated to be 43,400 kgs in 2000 for Addis Ababa. The 
corresponding demand level for Asmara will be about 15,400 kgs. 

Since the production capacity of the acetylene plants is 29,000 
kgs for both the Addis Ababa and Asmara plants, it is to be 

expected that the supply shortfall will occur in Addis Ababa 

starting in 1995, whereas in Asmara there will be an adequate 
production capacity to meet demand upto 2000 and beyond. To 

mP.et the shortfall in Addis Ababa, the additional capacity to 
be created by 2000 will be only 15,000 kgs. 

3. Pricing and Distribution 

a. Carbon Dioxide 

Carbon dioxide is packed and compressed in steel 
cylinders of 20 and 24 kg• capacity which are reusable for a 

iong period. End users are directly auppl1ed from the factory. 
The current ex-factory selling price of C02 is Birr 2.00 per 
kq. which come• to Birr 2000 per ton. 
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TABLE V 

DEMAND ESTIMATE OF ACETYLENE AND OXYGEN 

OXYGEN (..3) ACETYELENE (kg) 
Y EAR Adtiis Ababa As111ra Addis Ababa As•ra 

R~gfor1 Region Region Region 

1987 206,000 32,000 18,000 6,400 
1988 236,000 34,000 19,300 6,800 
1989 252,000 37,000 20,600 7,300 
1990 270,000 39,000 22.100 7,800 
1991 289,000 42,000 23,600 8,400 
1992 309,000 45,000 25,200 9,000 
1993 331,000 48,000 27,000 9,600 
1994 354,000 51,000 28,900 10,300 
1995 379,000 55,000 30,900 11.000 
1996 405,000 59,000 33,100 11,800 
1997 434,000 63,000 35,400 12,600 
1998 464,000 67,000 37,900 13,500 

1999 496,000 72,000 40,500 14,400 
2000 531,000 77,000 43,400 15.400 
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Oxygen is supplied in 50 litres high pt~ssure 

steel cylinders whereas acetylene is supplied in cylinders of 

5 kgs. capacities each. The present selling prices of these 

products are: 

Oxygen: 

Birr 4.50/m 1 for hospitals 

Birr 6.50/m 1 for others 

Acetylene: 

Birr 2000 per m1
• 

B. PLANT CAPACITY 

As identified in the market study, the three industrial 

gases required in Ethiopia are oxygen, acetylene and carbon­

dioxide. The existing plants' capacity for the production of 

carbon dioxide and oxygen greatly exceed the projected demand 

volume for these two gases estimated for year 2000~· There 

will only be a shortfall in the supply of acetylene amounting 

to about 15,000 kgs by 2000. 

However, in accordance with the Terms of Reference 

on this profile, plants which can produce upto 145 N m1 /hr of 

liquid oxygen and 50 N m1 /hr of acetylene have been considered. 

Carbon dioxide is different and is therefore not covered in 

this study. Some general remarks, however, are qiven at the 

end of this profile. 

The first two gases are considered in this profile 

as they can be located in the same plant, althouqh each requires 

a dif fereat process, different equipment and their own cylinders. 

Therefore, the two gases will be considered separately. 
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The ox1gen p ... dnt: desc:·i b~c1 i ~ of a minimum econo­

mic sc~le and can produce upto 2.4 million cubic meters or lf~OO 

ton~ per year of oxygen at standard temperature and pressure 

on a cor.tinuous working basis for 330 days a year. 

The production of acetylene (minimum economic 

scale) amounts to 400,000 m1 /year or 1,331 kqs per day on con­

tinuous working. 
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:1~'i'E:{!:'.!:· .\~:i :;·-n _·r·., --· ·-·-- ----------

A. RAW MATERIALS 

1. oxygen 

The only raw material to ~roduce oxygen is air. 

2. Acetylene 

For the production of acetylene, the raw mterials 
are calcium carbide and water. Calcium carbide, (in the ratio 

of 2 kg/m 1 of product) the main raw material and other minor 

chemicals such as acetone and calchm chloride, are to be imported. 
A production facility for calcium carbide is plaLned. 

B. UTILITIES 

The utility requirement:; for the production of the two 
gases are as follows: 

Elect~icity (oxygen plant): 

Electricity (acetylene plant): 
2154 mWh/year 

200 mWh/year 

Both processes require ample quantities of cooling water. 
The total consumption will be about 100 m1 /hr with the following 

breakdown: 

Water (oxygen plant): 

Water (acetylene plant): 
673,200 m1 /year 
118,800 m 1 /ye~r 
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C. MATERIAL AND INP~IT COST 

1. Cost of Raw Material 

The total annual cost for the imported calcium carbide 
will amount to Birr 946,404. 

2. Cost of Utilities 

Electricity 

The cost of electric power will be Birr 0.22/kWh. 

Water 

Cooling water as WEll as water for the acetylene pro­

ducti~a will cost Birr 0.5/m 1
• 
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.. . . LOCATION 

It is recolllllended that the acetylene and oxygen plants 

be located in the saae place, although each requires a different 

process technology, equipment and cylinders. Alternatively 

only an oxygen plant could be set up in Dire Dava to meet the 

requirement of the industries and hospitals in the region. 

This would eliminate the transportation of empty cylinders over 

a very long distance. Another smaller plant may be set up for 

the Bahr Dar region for the same reason. 

With regards to acetylene, the location should be Addis 

Ababa to meet the shortfall in the supply (about 15,000 kg) 

by 2000. Acetylene is highly flammable and it has dangerous 

fire risk. It's explosive limit in air is in the range of 

2.5 - aot. It also forms explosive compounds with silver, mercury 

and copper which should be excluded from contact with acetylene 

in transmission system. Thus careful consideration should be 

given to the location of an acetylene plant. 
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A. TECHNOLOGY 

1. Oxygen Making Process 

The mai~ operations to produce oxygen, shown in Figure 

1, are as follows: 

Air compression, 

Water separation, 

Gas separation, 

Cylinder filling, 

a. Air Compression 

Atmospheric air is filtered and then compressed 

in a three-stage reciprocation ~~mpressor to 35 bar. It is 

cooled in a water cooled interstage and after-coolers and finally 

reduced to 5°C in a freon cooler. 

b. Water Separation 

Moisture is initially removed in the water se­

parater and the air is finally purified of moisture and carbon 

dioxide in the molecular sieve units to less than 1 vpm impurities. 

A manual chanqeover of the molecular sieve vessels is carried 

out every eight hours. 
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c. Gas Separation 

The purified compressed air enters a cold box, 

which encloses all the remaining separation processes. The 

aim of this part of the process is to increase the pressure 

and decrease the temperature of the gas in such a way that the 

fractions, which liquefy at different temperatures, can be 

separated successfully. 

The purified compressed air enters the cold box 

at between 5°C and 7°C and is further cooled in the main exchanger 

against waste nitrogen, and expanded to about 13 bar through 

the main expansion valve into the lower column of the ASU. 

The lower column separates the incoming air into rich liquid 

which collects at the bottom of the column, and poor liquid 

which collects at the top. 

Both liquids are sub-cooled to below their satura­

tion temperature in the sub-cooler against cold waste nitrogen 

before being expanded to about 4.2 bar into the upper column 

as reflux. The liquid oxygen product is taken from the reboiler 

bath in the centre of the column and sub-cooled again. The 

cold waste nitrogen leaves the upper column and, after passing 

through the sub-cooler, enters the cold end of the main exchanger 

where it is warmed before being t:•xp .. nded through the expansion 

turbine and back into the exchanq~r. Part of the waste nitrogen 

i~ also used for reactivation and recooiing of the molecular 

sieves. 
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When high pressure gaseous oxygen is r~quired 

for cylinder filling, the liquid oxygen is pumped at pressure 

through an atmospheric vaporiser into the cylinder filling mani­

fold. Liquid oxygen can be passed directly from the plant into 

a liquid storage. 

The s~ecification of oxygen is a density of 1.354 

kg/m 1 at 15°C and 1.013 bar: it is liquefiable at - 182.96°C 

and at 1.013 bar. 

The process flow chart of oxygen manufacturing 

is given in Figure I. 

2. Acetylene Making Process 

The process described is for continuous flow and can 

be operated continuously or intermittently, depending on the 

demand, without altering the quality of the final product. 

The main stages in the proce~s are as follows. 

Hoppers, 

Water feed, 

Agitation, 

Automatic controls, 

Screw feed mechanism, and 

Cylinder filling. 
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c. Hoppers 

There ~re two carbide hoppers whic~ .1lternatively 

fill tr.e acetylene generator or are being refilled themselves. 

This changeover takes place automatically with no interruption 

or shut down. The carbide is run off the crusher and the generator 

can accept any size from 2• to dust. 

The generator described operates at any p~essure 

vp to 13 psi, which is sufficient to supply acetylene adequately 

and safely either through a pipeline system or onto the cylinder 

charging manifold. The need for both gas holder and associated 

maintenance is removed. 

b. Water Feed 

There is a water inlet meter which measures the 

amount of water to be admitted to the tank at all times. A 

residue dra~n valve is controlled by a water level device that 

maintains a constant water level automatically. Water is metered 

into the tank while theqenera.toris in operat~on, and residue 

is discharged simultaneously, by means of a pre-set a~tomatic 

thermostat. 

c. Agitation 

The motor driven agitator keeps the residue in 

suspension at all times, automatically, providing greater 

acetylene yields and purity, convenience in operation and safety. 

There is an intermittent operation of the motor to drive the 

agitator for a predetermined period of 3-5 minutes every thirty 

minutes to keep the residue in suspension. 
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The machint described is equipped with simple, 

effective controls which tend to fail safe. The temperature 

signalling safety instrument controls the high water signal, 

and low water signal, and the high temperature alarm. These 

controls are mounted on an instrt-~nt panel near to the 

generator. 

e. Screw Feed Mechanism 

The carbide feed is automatic in relation to 

the acetylene demand. When the screw feed motor stops the 

carbide feeding, the spring loaded carbide valve closes the 

pressure tight instantly. This seals off the carbide supply 

from tank moisture, maintaining a dry atmosphere at all times 

in the screw feed tube, and within the carbide feeding mechanism. 

The hydraulic cylinder holds the carbide valve open while the 

screw feed mechanism is in operation. 

f. Cylinder Filling 

Cylinders will be in a manifold, so large numbers 

can be filled at a time. They cannot be filled at a_pressure 

of more than 300 psi because the heat of absorption is too great. 

The cylinders will take ten hours to fill and should be sprayed 

with cold water to reduce the heat of compression. Acetylene 

specification is a density of 1.109 kg/m' at 15°C and 1.013 

bar, sublimation point is 84°C at 1.013 bar. 
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~- Source of Technol0gi 

a. Acetylene Manufacturing Plant 

The process describe9 above is the standard 

methodology fo~ making acetylene. The-equipment, installation 

and transfer of technology is available from: 

Rexarc Incorporated 

Rexarc Place 

West Alexandria 

Ohio 

USA 

b. Oxygen Manufacturing Plant 

The plant as described is a standard technology. 

It can be made provided on three skids. Both product and process 

technology is available from: 

BOC Cyroplants Ltd 

Angle Road 

London Nl8 3BW 

UK 

Telephone 01-803 1300 

Telex 263247 

With respect to carbon dioxide, the standard 

technology is to derive it from burning fue 1 oil. The steps 

are: 
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Water spra:,·;:;"' in :fd~ . -.· Jler then abso1. t. r. 
in llOnoethanolamine (MEA) solution, 

C02 solution is column stripped, condensed 

and cooled, 

Separation of C02 and MEA by washing with 

a permanganate solution, 

C02 receives final water wash, and 

Pure C02 is then condensed, purified with 

activated carbon, dried, liquefied and then 

stored. 

The minimum economic scale (MES) of such a plant 

is 25 kg/hr of condensed and purified C02. Capital costs are 

of the order of Birr 1,035,000. 

B. ENGINEERING 

1. Oxygen Making Machinery and Equipment 

The plant is available, as a turnkey project with 

spares, traininq, technology fee and one year's guarantee. 

Puture technical input can be arranqed as a service and main­

tenance type contract if a joint venture is not envisaged. 

The turnkey project cost is about Birr 3.318 million. 

The principal iteas of equipment are the cold box compressors, 

dehumidifiers and the control systems. Cylinders form a large 

percentaqe of the overall price and the distribution of the 
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final product has to:_, be cou~;•dered. It may be <iesit:dble to 

handle the- dis>:ribution froa the factory, in w~ach case trucks 

and cylindeL ~allets will be required. Another consideration 

is that welding equipment such as regulators, tubes and blow 

torches could be made available from the gas COllpany through 

a shop outlet. 

Cylinders, at full production, would cost about Birr 

311 each for a 50 litre capacity. The number of cylinders re­

quired, which hold 8.48 a> of oxygen at STP, would be about 

28,000, allowing for no existing stock, 15\ out of cOlllllission 

for repair and maintenance and a 12 times turn-around. This 

would cost Birr 8.7 million. 

2. Acetylene Making Machinery and Equipment 

Like the oxygen equipment, suppliers provide the 

complete plant as a turnkey contract which includes spares, 

training and technology fee. The plant, ih fact, comprises 

a single unit called a generator and tanks to store the acetylene. 

The turnkey project cost is about Birr 0.517 million. 

A stronger cylinder is required for acetylene than 

for oxygen. The standard size holds 5.77 m> at STP. Assuming 

an annual turn-around of 6 times and 15% of the cylinder stock 

for repair and maintenance at one time, the plant would need 

about 13,500 cylinders. At a cost of Birr 414 each, this is 

an investment of Birr 5.6 million. 

The required machinery and costs for both gases are 

outlined in Table VI 
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A. 

·~AJL:; ; r 

DESCRIPTION 

P.C 

MACHINERY AND E2UIPMENT 

Oxyqeh plant and Spa.res 3,312 

- turnkey 

28,000 oxygen cylinders 8,694 

(if operating at full 

capacity 

Acetylene plant and 

spares - turnkey 518 

13,500 acetylene 

cylinders (if operating 

at full capacity) 5,bOO 

Total plant, equipment 

and cylinder cost 18,1.24 

Freight 

Plant Cost (C&F) 18,124 

Local Cost (12.5\ of 
C & F) 

Total cost of machinery 

and equipment 19,936 

(including 10' cont.) 

E36 -

c 0 ST 
( '000 BI.Rit ) 

L.C. TOTAL . 

3,312 

. 
8,694 

518 

5,600 

18,124 

1,812 1,812 

1,812 19,936 

2,492 2,492 

4,734 24,670 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r 
I 

B. 

• 

c. 

D. 

. , . 
~ 

-----·- ----- ------·- --·-- ·r -----·--

I F.C 

BUILDING AND CIVIL WORKS 

Buildinq Cost 162 

Site Development (2\ of 

buildinq cost) 

Outdoor Works (Sewaqe, 

drainage, piping etc., 

10% of building cost) 

Total buildinq and 

civil works cost (incl. 

j_O\ contingency) 178 

SERVICE EQUIPMENT 

Office Furniture and 

Equipment 12 

VEHICLES 

Truck 11 

Service car (two) 34 

Total vehicle cost 

(incl. 10\ contingency) 122 

E36 
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378 540 

10.8 10.8 

54 54 

487 665 
. 

30 42 

33 110 

16 50 

54 176 
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~. Plant Layout 

A layout of the factory, which would measure 30 • 

x 20 m of hard standing, is giveP in Fi<.JUre II •. Buildings 

for offices and stores would account for about 150 m2
• To 

allow for truck movements, the site size should be at least 

1,500 m2
• 

Separate stores must be provided for the incoming 

carbide and the outgoing acetylene for safety reasons. The 

oxygen and acetylene can be placed on the same plant so as to 

gain economies in marketing and distribution, particularly if 

it is decided to run a fleet of trucks from the manufacturing 

plant. 

E37 



I 
11 
ii 
ii i 

' 

11 I 
. I 

II I ____ , 

---
-~~ ----

IJ-= ---

r! ---- i 

t=.~ 
II 

I 

.-~ 
I 

I I 
- I 

L .-
.-= 

.. •* • .__ 
- . 

I: 

• 

.~·. 
>-

\ 
\_ / 
~-· 

z 
LI.I 
Cl 
>­
>< 
0 

>< 
0 
Cl 

c 
~ 

0 
u 

E38 

.... 
_y 

---

.., 
°' C> .... 

• _en 

-------~ -m-
-- °' c-

u 

\ i . • I 
J 

\ ~ j 

~ 

LI.I -- - -
z 
w --
-' >--· .... 

-Ll.l-­
u c: 

i 
! 
I 

i. 
I 

--

-·- - -----



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-----~·-- -- -·-------

A. ORGANIZATION 

The plant will have its own manager to run its operations 

under the supervision of one Corporation. The proposed organiza­

tion chart is indicated in Figure III. 

8. MANPOWER AND TRAINING 

The total number of employees required is 66 for 4 shifts. 

Break-down showing number of employees in shifts as well as 

skill level, monthly salary and annual total are shown in 

Table VII. 

On the job training for both plants have to be supplied 

as part of the turnkey projects. In addition overseas training 

may be necessary for the manage~enqineers and fitters. A key 

iactor of the training is safety, and the establishment of strict 

sa~ety regulations. 
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Personnel 

Plant Manager 

Secretary 

~ccountant (Chief) 

Accountant 

Clerk 

Administrator 

General Service 

Commercial, Head 

Purchaser 
- - -

Mechanical Fitter 

Mechanical/Instru-

ment Engineer 

Shift Supervisor 

Labourer 

Cylinde~ Operator 

Storekeeper 

No. of 
Shifts 

1 

1 

1 

1 

1 

1 

1 

1 

1 

4 

4 

4 

4 

4 

4 

TJ\BLE VII 

MANPOWER REQUIREMENT AND SALARIES 

No. Skill 
Employed Level 

1 Professional/tech. 

1 Skilled 

1 II 

1 II 

2 " 
1 II 

3 II 

1 II 

l " 
4 II 

4 Prof./tech. 

4 Skilled 

16 Unskilled 

8 Semi-skilled 

4 Skilled 

Monthly Salary/ Tot.I'!' 
Person .. 

\ 

(BIRR) ( i> I 

. -

1200 

350 

700 

450 

250 

600 

350 

600 

450 

450 • 
600 

500 

90 

150 

250 
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TABLE VII (Cont'd) 

P~rsonnel No. of No. 
Shifts Employed 

Driver, Truck 1 1 

Driver 1 2 

Guard 2 6 

Cleaner 1 2 

Messenger l 2 

TOTAL 66 

Skill distribution 

Professional/tech. 5 
Skilled 27 
Semi-skilled 8 
Unskilled 26 

TOTAL 66 

Skill 
Level 

" 

" 

Unskilled 

" 

" 

% 

7.5 
40.9 
12.2 
39.4 

100 

Monthly Salary/ 
Person 
(BIRR) 

500 

250 

9u 

70 

70 

Tot.al Ann 
Salary 
( BIPr>' 
... 

6 

t. . 

1, 

1, 

216, 

6t 

F 
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Liquified PPtrolum Gas (LPG) has lonq heen in USP in 

F.thiopia as a nomestic fuel in maior urhan centrPs likP 

Annis Ahaha, AsJT\ara, Oire Dawa, Nazareth, Dehre 7.eit, Assah 

ann V3ssawa. Jt is produced by the Petroleum Refinery 

at Assah, transporten in bulk in spPcial tankers to JTlaior 

<'listrihution rentres from where it is furt.hPr distrihuted 

to consnJTlers after heinq filJen into appropriate s:i.7.e r.vlinners. 

In JT\Ore anvancen countries, the nistrihution of LPG 

is carrien out throuqh a network of qas pioes oirectlv 

connected to each consumer's resinence. For a nevelopinq 

country like Ethiopia, intronuction of such a network wouln 

be a very expensive venture. Hence, cvlinners remain the 

most practical ann less expensive means of distrihutinq 
LPG. 

The demann for LPG cylinders is strongly related to 

the demand ann availability of LPG as a nomestic fuel • 

The traditional method of cooking throughout the countrv 

is hiqhly energy intensive, and it- i.s alJT\ost entirely deoenc'ient 

on fuel woorl as a source of enerqy. This has siqnificantJv 

contributed to the large scale deforestation process the 

country is sufferinq from. 

To curtail the continuing pressure on the country's 

wood r~source ann at the same time to overcome the householn 

enerqv crisis face~ hy the urhan oopulation, it is hiqhlv 

essential to proMnte use of fuel wood suhstitutes surh 

ai:; elertriC"itv, J,PG, kero~,..·n".', PtC". J,pr, in p<Ht:icular stC1nr1F 

~~Ft in ter~s or its Jow c~Ft an~ Pas~ of arpliration. 
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This project profile provides a rl~tai]Pd account on the 

techno-economic viability of establishing an I.PG (Liquifieo 

Petroleum Gas) cylinders manufacturing plant in Ethiopia. 

The cylinders are meant mainly for the distrihution of 

LPG for use as a domestic fuel in major urhan centres throughout 

the country. 

Currently LPG cylinders are all imported from abroad hy 

LPG distriPutors (Sheel, Agip and Esso) and handed out to 

customers who deposite a fixed amount of money for temporary 

ownership. 

The demand for LPG cylinders is directly related to the 

demand for LPG as a domestic fuel. D~mand forecast based on 

household income indicates requirements of 12,600 units in 1989 

and 15,300 units by the year 2003. This has limited the annual 

output of the envisaged plant to 12,000 units per shift. As 

the demand increases the output can be doubled by introducing 

a two shift operation. 

At the indicated output level, the project is found neither 

financially nor economically viable. The financial and economic 

rates of returns are -46.26% and 2%, respectively. 

The initial fixed investment cost on plant machinery, equip­

ment, buildings and other civil works is estimated at Birr 3.34 

million, out of which Birr 2.34 million (70%) is in foreign 

currency. The net working capital requirement at full capacity 

is Birr 360,000. The annual operating cost is estimated at 

Birr l.67 million, 2~% of w~ich i~ in foreign currency. 
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The projc-c-! is car.at.le of qencratin9 F-1Tlf•lO"{l'!1£·nt f(IT r-,2 

people. 

Kaliti is considered to ~e an appropriate location for 

the plant because of its closeness to Addis - a major market 

centre for the produrt, an~ its ease of access to imported ra~ 

materials by rail from Assab. 
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Th~ Ministry of MinPs ann F.nPTQV ha~ alrPanv rlnn~ 

to expann the Petro]Pum Refinery at Assah anrl to PYrlnit 

the natural qas rescurce identifierl in Oqanen anrl the R~n 

Sea area. The realization of these plans i~ exp~rten to 

provirle a pror'lisinq quantity of J.PG for nol'l~stir consul'lrtion. 

I.ocal production of J.PG cylinders will have a siqnifir-=tnt 

ifllpact in promotinq use of I.Pr. as a noJ'llestic fuel. Jt 

also saves a considerable amount of foreiqn rurrencv ~pPnt 

on import of J.PG cvl inners from ahroan. 
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III. MAPKET ANO PLANT CAJ~CITY 

A. MARKET STUDY 

1. Product Description and Application 

LPG cylinders are mainly used for packing and dis­

tributing LPG for safe household consumption. The major types 

in circulation for domestic use in Ethiopia are the 12.5 and 

15 kg cylinders. 

The total liquid petroleum gas cylinder requirement 

in the country is solely met from external sources. The import 

data of LPG cylinders were collected from two sources. The 

first source was the Annual External Trade Statistics and the 

second source were the gas distributors. 

The import data of gas cylinders as reported in the 

Annual External Trade Statistics apparently comprises of different 

types and sizes of gas cylinders. 

The import of gas cylinders, according to the data 

collected from the Annual External Trade Statistics, in 1976 

was 330 pieces;and in 1980 the cylinder import was reported 

to be 24,949. (See Table I). The gas distributors, who have 

monopoly of the cylinder distribution in the country, have no 

data indicating the import in 1976. On the other hand, the 

1980 recorded import data by gas distribut0rs was 2900. This 

indicates that the classification of gas cylinders of iron and 

steel in the Annual External Trade Statistics also includes 

cylinders other than that considered in this study. 
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J\drlitionally, as shown in 'I'ahlc I <:mi II, there are' 

serious fluctuations in the import of cylinders as report.ed 

in the governmC'nt statistics as well as the ga~ distributors. 

For example, according to information from gas distributors, 

the import of cylinders stood at 4645 in 1974 and this decline-'! 

to 1000 in 1986. This situation, has thus made the assessment 

of the demand on the past trend basis rather an impossible task 

and a different approach had to be devised. The approach used 

to assess the future demand for gas cylinders was the en~use 

method. 

SOURCE: 

TABLE I 

GAS CYLINDERS IMPORT (OF IRON AND STEEL) 

( PCS. ) 

Year Quantity 

1976 330 

1977 6413 

1978 1905 

1979 4865 

1980 24949 

1981 8138 

1982 5176 

1983 6698 

Customs and Excise Taxes Administration, 

External Trade statistics. 
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SOURCE: 

Year 

1974 

1975 

1977 

1978 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

TJ\m.r: I I 

IMPOR'I' OF GJ\S CYJ.INDF.HS BY DI STHIBl!'I'OHS 

( PCS. ) 

Gas distributors 
: Total 

Shell Agip Es so 

4b45 - - 4645 

1998 - - 1999 

3415 - - 3415 

1132 - - 1132 

I 2600 - 300 2900 
I 186:, 3000 350 5219 

450 4000 600 5050 

2000 - 500 2500 

- 2400 - 2400 

1197 - - 1197 

1000 - - 1000 

Shell Ethiopia Limited, Agip Ethiopia Limited 

and Esso Gas Company 
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YEAR 

2. Past and Fut;.1re Demand /\n..-:ilysis 

The domestic production of LPG hPtwcen 1972 and 1986 

grew from 2600 tons to 5360 tons, at an average rate of 5.44Y 

per year. (See T3ble 111). 

TABLE II I 

DOME~TIC LPG PRODUCTION 
( Tor~s ) 

Production 

During the last ten years, the demand for LPG has 

far outstripped the supply, basically because there is an acute 

shortage of the traditional fuelwoo~ and its price has increased 

so much that users are compelled to resort to altern~tive 

sources of energy. As a result, many households are using LPG 

as a source of energf. However, as the capacity of the LPG 

production by thP Ethiopian Petroleum Refinery is limited, the 

supply could not meet the tremendous demand pressure. It is 

because of the surge in demand for LPG, that cylinders are almost 

i~possible to get and the market price has jumped dbout five 

times in the open ~ar~et. 

f'8 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

J\cconlin9 t0 a N;1turaJ Gas lltiJizati(•ll Prcf(.·asihiJity 

Study carried out by GDC Inc, a U.~. consulting organization, 

the demand fer gas as dom~stic energy source was estimated to 

be 100,740 tons and 152,205 tons in 1990 and 2005 respectively. 

The commercial sector consumption, which is defined as hotels, 

hospitals and small business, will start at 357 tons in 1990, 

increasing to 4534 tons in 2005 (See Tables IV and V). 

In order to arrive at thesP demand figures, and the 

demand for gas by urban households was analyzed by GDC Inc. 

under the following assumptions. 

Firstly, 1982 was taken as a base year and the number 

of households in the major cities, i.e. Addis Ababa, Asmara 

and Dire Dawa, were taken to be 300,000, 85,000 and 50,000, 

respectively. Secondly, 50% of these households are assumed 

to earn an income of Birr 200 a month and more. Thirdly, the 

number of households was assumed to grow at the rate of 2.8% 

a year. Finwlly, the natural gas consumption was taken to be 

43.3 SCF (Standard Cubic Feet) per household per day. 

TABLE IV 

RESIDENTIAL SECTOR GAS DEMAND 

( TONS ) 

y E A R Major Urban 
Centres 1990 1995 2000 '>uOS 

Addis Ababa 69350 79570 91251) 

Asmara 19710 22630 25915 

Dire Oawa 11680 115 706 15330 

TOTAL 100740 115706 133225 

SOURCE: GDC, Inc., An Enerqy Sources Organization, rhicago, 

Illinois, USA, November 1984, Vol. III, P. 11 - 54. 
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. 
Major Urban 

Centres 

Addis Ababa 

Asmara 

Dire Dawa 

TOTAL 

SOURCE: Ibid 

TABLE V 

COMME~CIAL SECTOR REQUIREMENT 

OF NATUHAL GAS 

( TONS ) 

y E A 

1990 1995 

267 1445 

90 446 

267 

357 2156 

FlO 
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2000 2005 

2578 3112 

711 889 

446 533 

3746 4534 
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The assul'lpt ion that 50% of the.- urban li0usc holds <.·c'.:lrn 

a monthly income of Birr 200 and more is on the high side. 

Acc0rding to a household survey made by the Central Statistical 

Office, in 1984, the percentage of households earning Birr 200 

per month and more was only 19.06%. Also the number of households 

in Addis Ababa was estimated to be 267,7691 in 1984 as against 

300,000 in 1982. Therefore, the de~and forecast made by GDC, 

Inc., could not be adopted as it is. In this study, demand 

is estimated by taking the number of househo~ds falling in three 

income levels, namely those earning per month Birr 101 and 

above, 201 and above and 401 and above. These income levels 

represent 38.74%, 19.06% and 7.83i of the total urban households, 
respectively. 

The urban population is expected to grow at an average 

rate of 4% per yearl. Average urban household size, on the 

other hand, grew fro~ 4.1 persons/household in 1978 to 4.6 persons 

in 1984, showing an average annual growth rate of 1.9%. This 

rate is assumed to prevail over the forecast period, as housing 

shortages in the urban centres have the effect of increasing 

the urban household size. The projected urban population divided 

by the expected number of persons per household in the years 

corresponding would give the number of urban households. From 

the result it was found that the number of urban households 

could grow annually at an average rate of 2.2%. 

The demand estimate shown in Table VI indicates that 

if the households with an income level of Birr 101 and above 

are assumed as potential consumers, the demand level will start 

at about 430,000 in 1988, rising to 595,600 in 2003. On the 

other hand, if households with an income level of Birr 201 per 

month and above are assumed as potential users of gas, then 

the demand for cylinders will amount to about 211,500 and 293,020 

in 1988 and 2003, respectively. 

---- - - ---·- -·-- - . -
1 Population and Housing Census of Ethiopia, 1984: 

Analytical Report on Results for AdcHs Abaha, P. 10. 
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TABLE VI 

DEMAND FORECAST FOR LPG CYLJNf>F.Pf: UNf>EP 

DIFFERENT HOUSEHOLD INCOME LEVELS 

( PCS ) 

Requirement of_Households Earnin 

Birr 101 & Above Birr 201 & Above 

(38.74) (19.06) 

Mont t.!.!r_I nc:.~­

Bi rr 401 & Above 

(7. 82) 

----·---- - ------ -- ------ •· -- - --- - - -- ----·---·--·- ---- - - - - -- - - - -- -
1988 430,000 211, 500 86,900 

1989 438,300 215,700 88,600 

1990 447,100 220,000 90,40~1 

1991 456,200 224,500 92,200 

1992 465,700 229,100 94,100 

1993 475,500 233,900 96,100 

1994 485,700 239,000 98,200 

1995 496,200 244,100 100,300 

1996 507,2CO 249,500 102,500 

1997 518,500 255,100 104,800 

1998 530,300 260,900 107,200 

1999 542,500 266,900 109,600 

2000 555,100 273,100 112,200 

2001 568,100 279,500 114,800 

2002 581,600 286,100 117,500 

2003 595,60') 293,000 120,400 

-------··-- - ---·---------- --------- ----------------- -------------- ----

NOTE: Figures in parenthesis are percentages of households 

earning the indicated aMount of income. 
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Assuming households with an in~Ol'•C 1£ .. J~.:1 of 401 f'£·r 

month and above, the demand will start at aJ.,out 86,900 in 1988, 

and gradually rises to 120,400 in 2003. These demand figures 

were arrived at assuming that each household uses only one cylinder 

because of lack of a continuous and adequate supply of gas. 

The forecast made using monthlj inco~e level of Birr 

101 and above was considered to be optimistic, while th~ dernar.ci 

estimate made assuming households with a monthly income of Birr 

401 and above was found out to be conservative. Thus both 

forecasts were dropped. 

In this study, therefore, households with monthly 

income level of Birr 201 and above was taken to be a likely 

representative of the demand and this has beer adopted. 

The other potential users of LPG are hotels and bars, 

snack bars and rastaurants. At present, there are 7,423 hotels 

and bars, 2918 snack bars and 1982 restaurants1 • ~ssuming that 

each acquires two ~ylinders over the forecast period, the total 

potential demand would become 24,646 pieces. 

The total number of cylinders in use in the country 

according to the liquid petroleum gas distributors was estimated 

at about 87,000. In order to find out the unsatisfied demand, 

this figure was subtracted from the projected demand figure. 

Accordingly, the unsatisfied demand will start at about 126,000 

in 1988, increasing to about 207,500 in 2003, provided that 

the availability of traditional fuel remains relatively scarce 

(See Table VII). The annual increment ranges from 4200 cylinders 

to 6900 cylinders over the forecast period. 

l M. . f . in1stry o Domestic Trade. 
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TABLE VI 1 

DEMAND FORECAST FOR LPG CYI.INDBf-:S 

TAKING HOUSEHOLDS WITH MONTHLY INCOMF. OF BIRR 201 

AND ABOVE AS POTENTIAL CONSUMEkS OF GAS 

( PCS. ) 

Existing 

Year Estimated Stock of Unsatisfied 

Demandl Cylinders Demand 

1988 213,040 87,000 126,040 

1989 217,240 87,000 130,240 

1990 221,540 87,000 134,540 

1991 226,040 87,000 139,040 

1992 230,640 87,000 143,640 

1993 235,440 87,000 148,440 

1994 240,540 87,000 153,540 

1995 245,640 87,000 158,640 

1996 251,040 87,000 164,040 

1997 256,640 87,000 169,640 

1998 262,440 87,000 175,440 

1999 268,440 87,000 181,4~0 

2000 274,640 87,000 187,640 

2001 281,040 87,000 194,040 

2002 287,640 87,000 200,640 

2003 294,540 87,000 207,540 

Includes Conunercial Enter~rises' Demand, such as hotels 

and bars, restaurants etc. 
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This corresronds to a new demand gE.·n£>rated a~. a Hst:lt of U1r.­

ar~earance of new households in the indicat~d income grou~. 

The estimated unsatisfied demand in 1988, estimated to Le 

126,000 cylinders, is assumed to be met over the forecast 

~eriod; thus corres~onding to a yearly allocation of 8400 

cylinders during the ~eriod 1989 - 2003. Accordingly the total 

annual demand, that is the new demand together with the un­

satisfied demand in 1988 as allocated over the forecast ~eriod, 

is estimated to vary between 12,600 cylinders and 15,300 cylinders 

in 1989 - 2003 (See TaP.le VIII). 

3. Pricing 

Different ty~es of cylinders are imforted into the 

country and their frices vary accordingly. Nevertheless, 

since the frimary interest in this study is in cylinders with 

ca~acities of 12.5 and 15 kilogram, which are used mainly for 

domestic cooking ~urfoses, the frice analysis was limited to 

these two sizes. 

It s 11ould be noted at this juncture that cylidners 

are not sold, rather users of gas simflY defosit money and the 

legal ownershif remains with the gas distributors. Thus, the 

frice discussed concerns the defosit that gas distributors require. 

The current de~osit charged by gas distributors is 

com~osed of cylind~rs, regulators and hoses. The break-down 

of the cost for each item is indicated in Table IX. 
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2 

TABLE VIII 

PROJECTED DEMAND FOR LPG CYl.JNDEf'S 

Current 

Year Unsatisfied Newl Total 

Demanal Demand Demand 

1988 126,040 - -

1989 8,400 4,200 12,600 

1990 8,400 4,300 12,700 

1991 8,400 4,500 12,900 

1992 8,400 4,600 13,000 

1993 8,400 4,800 13,200 

1994 8,400 5,100 13,500 

1995 8,400 5,100 13,500 

1996 8,400 5,400 13,800 

1997 8,400 5,600 14,000 

1998 8,400 5,800 14,200 

1999 &,400 6,000 14,400 

2000 8,400 6,2J0 14,600 

2001 8,400 6,400 14,800 

2002 8,400 6,600 15,000 

2003 8,400 6,900 15' 300 

The current unsatisfied demand, i.e, indicated in 1988,is 

assumed to be met over the forecast period. 

Reflects annual increment (See Table VII , Col. 4) 

Fl6 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

NOTE: 

TMH.F. IX 

DEPOSI'l' CHARGT:D BY GJ\S DISTRJBl'TOR~ FOR CYLH~Dr:P.~ 

( BIRR ) 

Company Cylinder Regulator Hose 

- . 

Shell 56.00 20 5.75 

Agip 53.65 20 5.75 

- -

Esso and Agip charge the same amount. 

B. PLANT CAPACITY 

As shown in Table VII, the present unsatisfied demand for 

LPG cylinder under the assumed household income level, i.e. 

·-

monthly income of Birr 201 and above together with commercial 

enterprises' demand was estimated to be 126,000, increasing 

annually by an amount ranging from 4200 cylinders to 6900 cylinders 

over the forecast period. Accordingly, the annual demand for 

cylinders will start at 12,600 in 1988, gradually rising to 

15,300 in 2003 (See Table VIII). However, the minimum econor.ic 

scale of production is understood to be around 500,000 cylir.ders. 

Plants with an annual production capacity of more than 2 million 

LPG cylinders are quite common. Thus, as the estimated demand 

level is well below the minimum economic level of production, 

it may be appropriat~ to consider the assernt•ly of cylinaers 

fron boughtin co~ronPntr. 
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Most LJ.>G cylinder manufacturers believe that a rroduction 

of less than 500,000 units r.er annum is not economical. Howc·ver, 

rlants with annual outr.uts ranging from 90,000 to 550,000 units 

are known to exist in India and other develo~ing countries. 

The estimated demand in Ethior.ia is very small comr.ar~d 

with the minimum scales indicated above. A r.lant with an 

outr.ut of 12,000 units r.er annum should be quite car.able of 

satisfying the indicated demand. The r.roduction can be doubled 

if necessary by or.erating the r.lant in two shifts. 

C. PRODUCTION PROGRAMME 

The annual outr.ut of the LPG cylinder manufacturing r.lant 

will be 12,000 units on the basis of an 8-hour single shift 

and 300 working days. 

Assuming that a feasibility study of the r.roject will take 

one year, and the imr.lementation additionally two years the 

r.roduction can be geared to start in 1991. 

The first year of r.roduction will start at an outr.ut of 

70% of the nominal car.acity. It will be raised gradually to 

reach the maximum achievable outr.ut of 12,000 units in the fifth 

year (See Table X). 
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TAP.LE X 

PRODUCT 1 ON PkOGl-'"1•1ME 

(NOMINAL CAPACITY 12,000 UNJTS/YEAR) 

Cai:.acity 

Year Utilization Annual Ouq:ut 

( ' ) ( Units ) 

1991 70 8,400 

1992 80 9,600 

1993 90 10,800 

1994 95 11,400 

1995 100 12,000 
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IV. HM\ .Ml,'J'EJ.' I I'd.~ ANfl I NPl1'f!; 

A. RAW MATERIALS 

The basic material used in the manufacture of LPG cylin­

ders is low carbon steel made by the acid, oren hearth or 

electric furnace ~rocesses. It can be of the mild or high 

strength ty~e. The s~ecifications of the two ty~es of steel 

are given in Table XI. 

The thickness of the steel mainly de~ends on the mini­

mum wall stress exerted by the design ~ressure of about 

17 kg/cm 2 <! 10% ). For mild steel it is 2.6 mrns; and for high 

strength steel just 2.00 mms is sufficient. On the average 

20 kgs of mild steel is assumed to be sufficient for the manu­

facture of one cylinder. The annual steel requirement of the 

~lant is given in Table XII. 

The starting material could be in the form of sheet ~anels 

or sheet coils that are free from cracks, seams, laminations 

or any other defects. The former is more ar~licable to low 

out~ut rlants whereas the latter is more favourable for con­

tinuous automated ~roduction lines. The ~lant should be 

located near the Kalliti Steel Industry (KASI) for an easy 

access to rrorerly sized and cut steel rieces at a relatively 

chearer ~rice. This would also eliminate the need to invest 

in the decoiler machine and the shearers. The savir.g is estimated 

at Birr 414,000 (FOB). 
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B. UTILITIES AND OTHER INPUTS 

The installed ~ower requirement of the rlant for the fro­

duction machinery and equirment was estimated at 360 kw. The 

annual rower demand will be about 432,000 kWh on tt.~ basis of 

a single shift oreration. A rower transformer with a caracity 

of 630 KVA will be sufficient to surrly enough rower for the 

rroduction as well as for lighting rurroses. Its cost is 

estimated at Birr 25,000 if it is ins~alled by the Ethiorian 

Electric Light and Power Authority (EELPA). 

Water will be mainly required for drinking and rreraring 

chemicals for g. ~uanizing. The annual consumrtion was estimated 

at 4,000 m>. 

In addition to electric rower and water, other inruts such 

as welding electrodes, flux, chemicals for galvanizing or raint, 

and fuel oil for baking the raint will also be required. The 

bang for holding the valves in rlace can be manufactured within 

the rlant, whereas the valves have to be imrorted because of 

the high rrecision work involved in their manufacture. 

The annual cost of all the inr-uts required is given on 

Table XII. 
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1'1\BLE X 1 

SPECIFICATION OF STEEL FOR 

LPG CYLINDERS MJ\NUFJ\CTURE 

Specification 

Carbon content (%) 

Mangansese content (%) 

Silicon content (%) 

Sulphur cotnent (%) 

Phosphorus content (%) 

Tensile strength (kg/mm 2
) 

Yield strength (kg/mm 2
) 

Elongation (% - for gauge 

length of 63.5 mms) 

I .. . ; ' 

Mild Steel 

0.15 - 0.25 

0.5 - 1.0 

Max. 0. 3 

Max. 0.05 

Max. 0. 04 5 

34 - 44 

24.5 - 34.5 

20 

High Strer.gth 

Steel 

0.15 - 0.25 

0.5 - 1.0 

Max. 0.3 

Max. 0. 05 

Max. 0.045 

Min. 49 

Min. 33 

20 
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TABLE XJI 

ANNUAL UTILITIES AND OTHER INPUTS 

REQUIREMENT AND COS'l' 

(12,000 UNITS(YEAR ) 

Item Descrii;:tion Requirement 

Low carbon steel 240 tons 
Welding rods, flux, etc. lumi: sum 
Galvanizing chemicals lumi;: surr. 
Valves 12,000 i;:cs 
Electric i;:ower 432,000 kWh 
Furnace fuel 9,750 lt 
Water 4,000 J 

m 

Sub-Total 

F2J 

Birr ('000) 

·-

690.00 

45.00 

30.00 

45.00 

95.04 

5.25 

2.00 

912.29 
I 
! 
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V. LOCJ\'l'ION 

The most appropriate location for the envisaged LPG cylinders 

manufacturing plant is Kalliti, about 15 kms south of Addis 

Ababa. Its proximity to the Kalliti steel Industry (KASI) will 

provide an easy access to coils or cut to size steel and other 

inputs. The plant can also obtain tools from th~ nearby ne~ 

Spare Parts Factory. Moreover, the main consumption of LPG 

cylinders is in Addis Ababa, and the small markets in Debre 

Zeit, Nazareth, Assab, Massawa, Asmara, Dire Dawa and Harrar 

can be supplied by rail or trucks. 
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VI • TEC:HNOLllGY /\ND ENGI NF.Ef<l NG 

A. TECHNOLOGY 

There are two ty~es of alternative technologies so far 

in use in LPG cylinder manufacturing. Neither of these 

alternatives can be utilized in the manufactu1~ of oxygen or 

acetylene cylinders whose rressure requirement is over 35 and 

25 atm ., respectively. 

1. Alternative I 

This alternative is based on the fabrication of 

two identical bottom and to!- ends commonly known as dishes, 

because of their sha!-es, and an inde!-endent cylinderical body 

se!-arately. The three rieces are then welded together to form 

a hollow cylinder closed at both ends. 

The two dishes can be hemisrherical or ellirtical 

in share and have cylinderical skirts of 20 nun width, and are 

fabricated using a dee!- drawing rress. 

The cylinderical body is made from a rectangular steel 

sheet cut to the a~!-ro~riate and desired size. The sheet is 

further formed or rolled into a cylinderical ;ha~e and lonqi­

tudinally welded. Double butt, automatic electric arc welding 

is used to ensure comrlete renetration of the ~elJ and fusion 

of the joints. 

The two ends er dishes are joined to the extreme ends 

of the cylinderical body ~i·h circumferencial ~elds using th~ 

sarrE· ~cldir.g method .... ·evic.u!".ly .ir:djc.:ated. 
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2. l..J t c rna ti V£: 1 T 

'l'he serond alternative inv0lvP~ tt.e productic:n of 

only two pieces of identical shape anrl rlimcnsion that form th£­

cyli11der head anti bottom. The two pieces are first deer drawn 

from circular sheet metal hlanks, and then joined together at 

their open ends by an automatic submerged arc welding process. 

3. Most Appropriate Alternative 

The s~cond alternative is the most appropriate tech­

nology recommended for the envisaged plant. Its advantages 

are that it: 

Saves quite a considerable amount of steel sheet 

from being wasted through cutting, trimming and 

blanking; 

Consumes less energy, welding materials and labour 

since only a single circumferencial weld is required, 

and 

Is relatively simple and requires less time per 

unit of cylinder manufactured. 

The first alternative still remains the only method 

applicahle for the manufacture of exceptionally large size LPG 

cylinders, of which the top and bottom units are too long to 

be produced by deep drawing. 

F~· F. 
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4. Manuf acturinq Process 

The most im~ortant ste~s involved in the manufacture 

of LPG cylinjers are blank ~roduction by ~ressing, deef-drawing, 

shafing, turning, welding, annealin9, testing, sand blasting, 

surface finishing, valve fitting and air testin9. These ste~s 

are followed in a consecutive order until the final froduct 

is obtained. (See Fi9ure I for the frocess flow). 

The manufacturing ~rocess starts with the feeding 

of cut-to-size flat steel sheets into the stam~ing ~ress, where 

round blanks are stam~ed out after each stroke. The round blanks 

are further fed manually into a semi-automatic deef drawing 

~ress where they are drawn into bucket sha~es. After ~unching 

a bung hole on the would be to~ ~iece and jogglin9 the flange 

of the bottom ~iece, the carrying handle and the skirt ~ieces 

are welded to each ~art res~ectively. 
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'I'hc carrying ht1ndlc <1nrl th<~ foot or sl.:irt .-n•· t.J;H:::- .. :, 

rollcn arid curled scparatt:·ly. ThP two oishcs arc· then tr.ck­

wc:ldf'ri and ocgrciisecl for the final circun:fc:n:·ncia1 \,'(:lcl to hf' 

carrie~ out on a jig ~y an automatic welding machine. Hand 

welding is unacceptable because it cannot guarantee full 

penetration of the weld and perfect fusion of the joint to with­

stand the high internal pressure the cylinder is subjected to. 

Hand or power shears and C02 welding equipment can t~ used 

in the production and welding of the carrying handles and the 

skirts to relieve the blanking press and the automatic welding 

machine. 

To relieve the stresses that have been created during welding 

and other manufacturing operations, the cylinders ar heat treated 

or annealed in an electric furnace at a temperature of 600~c 

for about 2 minutes before testing. 

After heat treatment, the cylin~er is subjected to a h•rdro-
2 

static test at a pressure of ab?ut 20 kg/cm on individual testing 

stands. Any leaks would be immediately visible. To enable 

safe and optimal quality cylinders, the hydraulic test is sup­

plemented with burst tests of higher pressures at regular intervals 

The tested cylinder is dried with natural air current or 

with warm air recovered from the furnace. Its surf ace is then 

cleaned for painting or galvanizing by sh0t blasting. Galvaniz­

ing is the cheapest and most effective surf ace treatment method 

against corrosion and is thus recommended for t~c envisaged 

plant. 
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Fjnil1ly, the thn·<aclinq nf tht'.' bano (\•;il\•t• scicket) 1~ clc.-1r11:r1 

anr! thr: valve is sc-rf'Wl'd onto jt usiraq a v.--lvC' fittiran rr;ac-hinr·. 

AftE:T ajr-t<'sting thr· valve for leakage, the cylincler is insr•c-et~il 

and stor~d ready for despatch. 

It is worth noting that the hangs can he manufactured withi~ 

the plant using simple industrial lathe machines and thread 

cutters if their supply cannot be secured from local sources. 

The valve which is of the self-sealing or gate wheel type is 

to be imported. 

B. ENGINEEFING 

1. Machinery and Equipment 

A list of the major machinery and equipment used 

in the manufacture of LPG cylinders is given in Table XIII. 

The total investment cost is estimated at Birr 2,146,753 (CIF 

Addis )*. 

To further reduce the investment cost the decoiling 

machine and the shearers can be omitted from the list of 

machinery and equipment given in Table XIII because cut­

to-si ze sheets can be obtained from Kaliti Steel Industry 

(KASI). The cost reduction will be about Birr 547,738. 

* 
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** 

'I'A~I.F XI I I 

Item Descrirtion 

---·---------------------- __ __. 
Uncoiler** (Available at KASI) 

Press and die 

Shearers** (Available at KASI) 

Welding equifment 

Annealing furnace 

Galvanizing furance 

Fork-lift truck 

Accessories 

Auxillary equi~m~nt 

O~tional Items 

F 
.• , ~ . 
. • ~ 

l 

l 

2 

l 

l 

l 
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-. . . 

The· r·lant wi 11 rc·qtd rC"- about 7~.or1 rn 1 of land. Out 

of this, the space· to be· oc-.:-ur•i(·r! hy the· building Wes cstirr.at('(i 

at 7~6 rn 2
• (Sr<' Fiqure JJ). Fr.r an incrC'ase·d outr.ut, ann adrli-

tional shade of ahout 100 rn 1 may he built on the outskirts 0f 

the main building. The remainin9 free space of 1744 ~ 2 is rnea~t 

for future expansion, roads, parking, foot path, etc. A c'letailed 

hrEak-do~n of the various sections cf the main building is given 

in Tat,]e XI\'. 'I'he total huildir,c co~.t ,,·a~ <'~tirr:e.tt-d at 

Rirr fiC.4,A00.. 

If the plant is amalgamated with the Multi-purpose 

workshop planned to be set-up by the National Metal Works 

Corporation at Kalliti, it would eliminate the need for an in­

dependent office, tools room, and separate spaces for main­

tenance workshop, hydraulic testing and inspection. The total 

investment cost saving on buildings and civil works is thus 

estirnat~d at Birr 141,120. 

I' -. , 
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TABLE -· f ,. 

SPACE RI-:Qlll HEMI·:r~'r OF l'l.Mff 

Description 

Off ice 

Raw materials store 

Product store 

Lockers and W.C. 

Tools room 

Blanking and cold drawing 
Welding 

Heat treatment 

Hydraulic testing 

Shot - blasting and galvanizing 

Valve fitting and air - testing 

Transformer and compressor room 

Maintenance workshop 

Inspection 

Isle 

Sub-total (building space) 

Free space 

Total of site area ( 50 x 50 ) 

F34 

108 

54 

45 

12 

92 

44 

28 

15 

30 

20 

35 

28 

40 

160 

756 

1744 

2500 
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A. ORGANIZATION 

The organizational structure of the rlant as sho~n in 

Figure III consists of four major sections, na~cly admi~istra­

tion, financial, commercial and technical. The technical section 

is further divided into the maintenance and rroduction sub­

sections. The rroduction suh-secticn will be mainly resronsiLle 

for the manufacture of LPG cylinders satisfying market require­

ments both in quality and quantity. 

All four sections will be guided, SUfervised and con­

trolled by a rlant manager who will be in charge of the overall 

activities of the factory. 

B. MANPOWER AND TRAINING 

The flant will require a total of 52 emrloyees. The 

technical section alone will emfloy 28, out of which 8 will 

be skilled, 8 semi-skilled and 12 unskilled. A d~tailed break­

down of the total manfower requirement of the flant is given 

in Table XV. The annual cost on rnanfower, including 

ernfloyrnent benefits, was estimated at Birr 257,625. 

All fersonnel in the Administration, Financial and 

Commercial Sections incl1;ding the Plant Manager and his secretary 

would not be needed if the froject is amalgamated with the rn~lti­

fUrfose workshor flant envisaged to he set ur at Kalliti ~y 

the ~ationaJ ~eta] Korks Corrc·rati0n. A totaJ ~nnual cost cf 

Dirr 126,77~: is E'XI.E-Ctecl tot.~· saw"c! by doina ~0. 
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M/\NUF/..C'l'l'!-' l r~r. J•1.n:·;· 

Description Qty. 

' Plant Manager* 1 
Secretary 1 
ADMINISTRATION 

Personnel Officer 1 

Typist 1 
Drivers 2 
Cleaners 2 
Messangers 1 
Guards 3 

FINANCIAL SECTION 

Chief accountant 1 
Accountant 1 
Clerk 1 

COMMERCIAL SECTION 

Procurement and sales head l 

Cashier/payroll J 

Time keeper 1 
Stores chief 1 
Store keepers 2 
Store helpers 

i 2 

Typjst J 

----·-·-·~--··-----------------------·· 

Monthly I Annual 

Salary Salary 

' 
(Birr) I (Birr) 

I 
1200 14, 4 JO 

450 5,400 

750 q,ooo 
230 2,760 

400 4,800 

120 1,440 

120 ] '4 40 

225 2,700 

850 10,200 

650 7,800 

300 3,600 

750 J,000 

500 6,000 

230 2,760 

450 5 
1 

4 r ~ 

600 7,2u0 

360 4,320 

23C 2,760 
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'J'/dH.I-: XV (Cont 'd) 

l r-!( ·r: t ! . ! .,. 

I Pcsc-riJ•t inn (•t ','. '.-,,I 11ry 

j 'Birr) 
I 

TECmac/\I, SECTION ~ 
Technical Section Head* 1 850 . 
Maintenance* 2 1100 

Skilled workers 5 2,250 

Blanking* 

Welding* 

Heat tre3tment* 

Galvanizing* 

Testing/quality control* 

Semi-skilled workers 8 2400 

Unskilled workers {help€rs) 12 2160 

Sub-total 52 17,175 

Employment benefits (25%) -

Total Annual Expense 

* Employees to be sent abroad for training. 

l\nnuol 

s,, I .i r y 

(Birr) 

10,200 

13,200 

27,000 

28,800 

25,920 
I 

206,100 

51, 525 

257,625 
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The manufacturing r·rocess of LPG cyJincl('rs is sirr.fde:. 

However, the cylinders prodJced would hav0 to comr ly ~ith high 

safety requirements. Hence, a strict follow-up of the major 

steps in the manufacturing process has to be llndertaken. Th~ 

quality of the weld, wall thickness, straightness and circularity, 

and possible surf ace defects ar.d off-sets at the joints are 

a few of the areas that require utmost attention. 

To obtain a first hand theoretical and practical knowledge 

of the manufacturing process, quality control procedures, main­

~enance and operation of the manufacturing machinery and eq~ipment, 

it will be essential to send at ~east 7 people to a factory 

of the suppliers for training. The team should consists of 

the plant manager, maintenance chief the quality control super­

visor and four skilled machine operators for blanking, welding. 

heat treatment and galvanizing. The training cost for ~wo months 

was estimated at Birr 117,300. 

The trainees should be back to take part in the erection, 

trial-run and commissioning of the plant. They are also expectec 

to train other employees on site during the period of the trial­

run. 

F 40 
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VJ i l. lMl'LEJl.~I-:~·:'T'/\TTOr\ 

The implementation of the project is expected to take about 

24 months from the time of approval u;:ito commissioning. The 

civil works should take about 8 months and the erection 4 months. 

The recruitment and training should start well in advance of 

thP erection to enable the technically skilled employees to 

participate in the erection. (See Figure IV for further details). 
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A. FJNJ\!~CIAL AN/\I,YSI S 

1. Total Initial Investm~nt Cost 

The major breakdown of the total initial investm~nt 

cost for the automated plant is shown ir: Table xv:. 

TAPLE XVI 

SUMt~l,RY OF THF. IN I Tl AI. I!:'.'ESTl-~F.N'J' COS'I' 

( '000 BIP.P ) 

Currency 

Cost It.em& Fe reign Local 

Buildings and Civil Work5 190.51 571.54 

Plant Machinery and Equipment 1423.14 177.89 

Office Furniture an~ Equipment 7.00 28.00 

Vehicles 11. 25 14.44 

Preproduction Expenditure 706.89 209.10 

Total 2338.79 1000.971 

Total 

762.05 

1601. 03 

35.00 

25.69 

915.99 

3339.76 

The LPG cylinder plant requires an initial investment 

coi:;t of Birr 3.34 million. The foreigr. curren,..y l'.'0Jl"1['('n'?r:t 

amounts to Birr 2.3 1illion which rerresentE 70~ of the total 

initif:l invest.Ment ' ~;t. The other 30~ i!' re·quired ir. 10c<t} 

C"urrc·r.r·· ..• ldout 6] 1 'f t~1• tcta: f0r1·i01 (,;rn!:cy r(·CTtoir':·:t 

wi l J h< fr:r r:c-:chi ~.r l"i' ar1.:~ c·r!ui pr1c-nt. 
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7. 

'fhP fol lolll."inq p.;rarnC>tcrs wcrc usf·;l to c:stirr . .-tt t· tL<· 

net working car·ital requirements of the I.PC cyllnclc·n:; plesnt. 

Items Month~ of Cuvc ra~-::· 

1. Cash in hand 0.5 

2. Accounts receivahle l. 0 

3. Pay.· mate1· ial s - fore>ign 6. ('o 

4. Raw rnaterials - lee-al 3.0 

5. \·Jork i r. .. prc9res£ 0.5 

6. Finished produc-ts 0.5 

7. Accounts payable l. 0 

The net working capital requirement at full capacity 

amounted to Birr 0.3~ million.About 22% of ~he total net working 

capital required will be in foreign currency. 

3. Production Costs 

The detailed production cost schedule is given together 

with other required financial statements. 

The total production cost at full capacity amounts 

to Birr 1.67 ffiillion, out of which ahout 2P' is in foreign 

currenry. 
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4. Jnf(n1:1l J··•it~· of i't·turn C11n.) 

'J'hP J.f'(; cylir1r!ClS f ];.r,t Will fi(lt !•t f.ir:C:iT:•'li!JJy \.'l~.}•]t-·. 

'J'h(! .ir,ternal rate· of Tf'turr1 ralcul.'.'!tc·<'I \..'a~· -4:.>.2f\~ awi the nc·t 

preY·r.t valuP arr.ountpn t0 p.)rr -r .. 03 mill.ion calculatt-rl a• lfo~ 

r. a • di !'; ('(; u n t r Ct t (· • 

The se:l!inq price assur.cd for the~ fir.ancial analy£is 

was Birr 75/cylinclf>r. 'I'ne viability of the proejct was also 

teste~ hy increasing the selling prire to Birr 100/cylidner. 

Acc0~dingly, th~ internal rate of return calculatrd was -19.l~I 

a~1(: thf, ne: pre:·scr;t valu~ ar'c~:r!t~t~ :.c Fir:r -4.lfl r.1~llion 

calculated at 10' p.a. discount r~t~. 

If the LPG plant is to be amalgamated with a multi­

purpose workshop to be established by National Metal Works 

Corporation (NMWC) in collaboration with the Government of GDR 

at Kaliti it is evident that there will be some cost reductions. 

The fixed investment cost will reduce by Birr 31 million while 

operating costs at full capacity will decrease by Birr 0.14 

million. ~fter taking this fact into consideration the internal 

rate of return turned out to be -32.65% with a net present value 

of birr -4.66 million discounted at 10% p.a. 

5. Breakeven Analysis 

The breakeven point would he reached at a prdocution 

of 25,363 cylinders assuming a selling price of Rirr 100 per 

cylinder. The unit variahle cost and the unit selling price 

are alrrost thr sa~c. 
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'I'hP economic rate· of n·turn turned out to b£~ 2.0t, wjth 

a net present value of Rirr -1.94 million discounted at 101 

r . a. 

The project will create employment for ahout 52 peoplE·. 

I ': ., 
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APPENDIX A 

TABLES OF FINANCIAL AND ECONOMIC 

ANAL'fSES 
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L~~ Cy; uh r~ 
fita~~ial An~iy~is - Jun~ 19~5 

f!ui Report 

' ,, 
\ - . 

~ ''~r1E! ~r ceonElruct1on. :~ yearr o! produ:t1cn 
curre&~J con•ers1on rates 

f~reift currenr1 I un~t : 
!~cal currency I utit : 

a~:,ur:iLf curret~y OL brr 

I O~~~ units accounti~~ c~rre~cJ 

l.DOfrO utits accountint curren~J 

Total initial investment di.ring ceon~tru:tio~ rha~e 

fixed asE:ets· 
current a~sets: 
to!a 1 assets· 

mE.26 
0.00 

6~ on i foreign 
e. 00~ l fore itn 

E~ Fi(t l foreign 

.•'" I I · f ... • .. • ~ 
.. • ... ... . • I .. • I ... 

I ······-------------------------·······················------------------------------------------------------------------------------
Source of funds durinfconstructionpba:< 

I 
I 
I 
I 
I 
I 
I 
I 

eqiiitJ l gra!lts: 
foreign loans : 
local loans 
total funds : 

mE.26 
0.00 
0.00 

3236.26 

6~ m ' foreifn 

69.070 l foreign 

CaBhf low from operations 

Year: 
operating costs: 
depreciation 
interest 
---------·---·--
production costs 
thereof foreign 
total sales 

gross inco1e 
net inco1e 
cash balance 
net casbflo11 

I 
1025.21 
369.34 

0.00 
-..... -- -............. 

1394.56 
31.2:i l 

630.00 

-76U6 
-764.56 
-660.02 
·660.02 

2 
1117. 48 
369.34 

0.00 
-----·------

1486.82 
30.10 l 

720.00 

-766.82 
-766.82 
·428.5~ 
·428 55 

Net Present Value at: 10.0U S : -6028.91 
Internal Rate of Beturn: ·42.26 l 

3 
1209.74 
369.34 

0.00 
------------

1579.09 
29.10 l 

810.00 

-769.09 
-769.09 
·430.8t 
-430.82 

'-···············-····-·-····-· 

P~ture ~n equit1!· 
&~turn on equity2: 

n~t !md 
-42.26' 

I 
I 
I 

1 n de x of Sch e du 1 es priidc:ea bv C•_ ~W 

T:·~a; lr.1!1~! !nvt~~1•:1! :af:;flr·• :atl~~ 
~ .. '.:'. :r.~·-·~·~i.~. d1;r::.! ;'..: .. -.:·:. rr:,j~·='.< h:w, 
T:~:: ~r-~u:~i'r ~.-·f~: Nrt H:C~·• .. ;~~»:·&~:.~ 

lc~f.1f.i Ca;:.,; reG.;r~•·::~ S~Jrct \'f f!r.ar:~~ 
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'J'ABLF. A.2 
----------- ---------- ... -·-- --· - ·-·-· - C -,~,c.,c .... 

Tot a l In it i a 1 Investment in · 000 Birr 

!PU· 

Fi1l'<l in•~st1ent costs 
i.~n1, ~it~ preparation, de•elop1ent 
P.uildings and ci•il eor•a .. 
Au1iliar1 and eer•ice facilities 
lnr~rporater fixed aasete .. 
r1~nl •~chir~rJ and equip1ent . 

Total fixed i~•eat1ent costa .. 

Pr• production capital expenditures. 
M~t vorling capital 

Total initial in,est1P-nt coats 

~f it foreign, in l ..... 

0.00 
457.2J 
25.69 
10.00 

7ll 57 

1204.49 

162.56 
0.00 

1367.05 

70.85 

2 

0.00 
304.82 

0.00 
25.00 

889.46 

1219.28 

649. 93 
0.00 

1869.21 

67.77 

I. " r I ·1·1.,, ·"'1, 
:, I ' '. ~ I ! .,lfl-t;'. -~dli'h 1 ·• : ' ·:,I , ~ 
·~.1·, , '·:1:1, .~ .. ·;... ) • (' {"' r·1 ·· ... t . : , ~ .,.. ,,. ' - .... 
..,; "·. I 1'/ ·. .. · • • .. , · 

.. , . jr I !I:• 

:• '~~L i••I. ~)' :]~~f; ~~h I '.E, "~r·r: M~~:·.:. 

-·---------------- ----------------------------------------------------------------
LPG CylinderR --- Financial Analyaie · Jun~ 19A~ 
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INDOSTPIAL PROJICTS SIRVICI, ADDIS ABABA ····· 
Tota 1 Production Coate in ·ooo Birr 

Y"ar 

l of no1. capacitJ !ainRJ~ product). 
Rav 1atnial I 
Ot~~r ra1 1aterials 
~ti lilies 
lnero 
Libour. direct 
F1>rair. •~inlenance 
Srarl's 
rarl~rJ o•er~eads 

Vai-t"rJ coalR 
Ad1inislrali•e o•erheada 
l~dir coals, sales and diRtribution 
Pirerl costa, sales and distribution 
~"Pr Pd at ion 
financial coats 

Tot~I pro~u~tion roRts 

fnsts per unit I sinile product ) 
~r 1t for~igr., l 
nr it ·~riable,l 
Tota I I a hour 

3 

70.00 
483. 00 
84.00 
70. 84 
3.83 

257.63 
97.77 
0.00 

12.79 

1009.86 
15.35 
0.00 
0.00 

369. 34 
0.00 

::i~4.56 
:::::::::::::: 

0. 17 
31.23 
46.31 

257.63 

80.00 
SH.DO 
96.00 
79.57 
4. 31 

257.63 
97.77 
0.00 

13.73 

1101.01 
16. 47 
9.00 
0.00 

369. 34 
0.00 

1486. 82 
:::::::::::::: 

0. 15 
JO. JO 
49.64 

2H.63 

5 

90.00 
621. 00 
108.00 
88.31 
4. 78 

257.63 
97.77 
0 00 
14.6~ 

1192. 15 
17 JO 
o.on 
o on 

369. J4 
0.00 

1579.09 

0 .15 
29. In 
52.~9 

W.63 

95.00 
~55.~0 
114. 00 
92 67 
5.01 

m.&J 
97.77 
0.00 

15. 13 

1237. 72 
18. 16 
0 00 
0 00 

369.34 
0.00 

1625 22 
: : : : : . : : : : : : : ~ 

0. 14 
28 64 
53.93 

257.63 

100 00 
690.00 
120. 00 
97.04 
5.25 

257.63 
97.77 
0.00 

15.60 

1283.29 
18.72 
n.oo 
0 00 

369 34 
0.00 

1671 3~ 
::::::::::·::: 

0 .14 
2~ 21 
~~ 20 

m ~~ 

B 

100 00 
690 00 
120 00 

97 . 0' 
5 25 

257.63 
97 77 
0.00 

15.60 

1283.29 
18 72 
o.no 
n no 

20 I . 71 
0 00 

1503 7Z 
. : ; : : : : : : ~ . : : . 

n P 
Z ~ I A 

~I 36 
m ~, 
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TABLE A.3 (Cont'd) , ---- --· · ------· · · · · · -· · --· -· · ----· ----· --· -· -· -· · · -· · · · · · -· · · · · · · · · · CO"HR i. I 

Tot a l Production Coste in ·GOO Birr 

T'!'U 

\ ~r nn1 ~apacity lsin1\~ product). 
~"' uterial I 
•H.h .. r ru nte, iala 
'lti l itita 
rn .. ro 
!.-t~nur, direct 
~'!'pair, 1aintenance 
Srar,.s 
r~ctor7 o•erheada 

J~'- ,'HJ CORh 

A~1inistrati•e o•erheada 
ln~1r coats, Aale1 and distribution 
Pir .. ~t costK, sales and diRtributinn 
11,.prl'C i • l i (lft 
financial coals 

Tnt.a\ pro~uction costs 

9· 12 

100.00 
690.00 
120.00 
97.04 
~ 25 

257 63 
97. 77 
0.00 

15.60 

12R3.29 
18.72 
0.00 
o no 

206.84 
0.00 

1~08.85 

13·16 

100.00 
690.00 
120.00 
97. 04 
U5 

2~7.63 

97.77 
0.00 

15.60 

1283.29 
18.12 
0.00 
0.00 

43 24 
0.00 

134~.25 

17 

100.no 
690.00 
120.00 

97 04 
~ 2~ 

257 63 
97.77 
o on 
l~.60 

1283.2~ 

lR.72 
o.nn 
o on 

43 '23 
n oo 

134~.24 
:::::::::::::: :::::::::::::: :::::::::::::: 

CnstR per unit ( sinrle product l 
~f it foreign, l 
~r it 'ariabJ,.,l 
T"tal lab'.'ur 

0 .13 
23.25 
61. 15 

m.63 

0. II 
15.45 
68.59 

257.63 

0. I I 
I~ 4 4 
S8.59 

m.63 

i ~· I )• 1111., --~I 
•··! i 1.Ji-'.'111Ji!ii.I I' ~"".1 . 
'1 N ',..1,.1'.. t fl · ' . ,. , ' ~ 11 I ·~ 

·,. i;. ·1 ·~!~. ~. c· ('t ,.., F ,:.~ r:· 
.. ,!,. ) , .. , I .. • -

" ~ I 1 11 I I • 

JND~~TRIAL PROJICTS SIRVJCI, ADDIS ABABA · · · 

-----·-·---·---------·---·--·-·-·-·--··-·---- .................................................................................................................................................... . 
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TABLE A.4 ··········-·······----··--·---- CO"'AR 2.1 __ ,, ______ ,. _____ ............................................ . IH~llSTRIAL PkUJICTS SERVICE, Ar~IE A8A&A 

Net Working Capita 1 in ·ooo Birr 

Tur 3 ~ 6 

Con race ......... adc co to 

'"'l Current a11el1 l \.11 
:'V Accou1t1 receitable . . 30 12.0 8~.4J 93' 12 100.RI 104.66 1(18 51! 

ln,entorr and 1aterial1 103 3.~ 162 1~ 

lnern ..... 0 -. - ~.00 

Spares ..... 0 -. - 0.00 
Wori ia pro1re11 1~ 24.0 42.08 
Finished produrta I~ 24.0 42.72 

Cub in hand I~ 24.0 15.98 

186.00 209.2~ 220.88 212 :. ,, 
0.00 0 uo o no II \Ill 

0.00 0. Oll 0 00 0' f)(J 

4~.88 49.67 5U7 ~J n 
46 .56 ~o 41 ~2 33 ~4 ~~ 

16.07 16 I~ 16.20 lb 14 
Total curreat a11ela . ' . 348. 96 387.63 4Z6 ~~ 44U3 4~ 4 ~., 

Current liabilities and 
Accounla parable 30 12. 0 84' 16 91. 7) 99.3~ I 03. 14 M ~4 

........ -.... --.. -........ . -...... -.. -- .......................... ·-·· .............. ................ 

"et 1ortin1 capital 264.81 
lncr~ase ia vortint capit•i 26Ul 

29~.88 326.9~ 342 48 3~8 IJ2 
31.07 31 0 i IU4 I ~I ~. 4 

Met vorkiDI capital, local 206.31 
M'.t vorki11 capital, foreicn ~8.~0 

230.38 2~4 4~ 266.48 ~I ff ~ 2 
s~.~o 7UO 76. OU '{ ~ ~-I.I 

"0~~- adc : •ini1u1 da11 uf co•erage ; coto : coefficient of turnvver . 
______________ ..................... -·-······----·-·------ ......................................... -.. . 

~PG Cylin~ers ··· ~1nanc1al Analysis Jun~ !~~· 
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TABLE A. 4 (Cont·-~-~----------··--·········· COKYH 2 I --· --------·--·-··----·----··---·----- l"P"STRIAL PPOJKCTS SIPYICI, ADOIS ABAAA ····· 

N~t Working Capital in ·ooo Rirr 

'"H 8-17 

!'.rHrl.C~ 1dr co to 

\urr~nt ass,ls t 
Arr~unts r•r~i•abl~ 30 12.0 108.5~ 
lnv•nt,r1 and aaleri~ls 103 3 5 232. 50 
~~"~U 0 . -. 0.00 

~ :~rn~s 0 ·-· 0.00 
\..~ ll·irk in pro~r,ss I~ 24. 0 )J. 47 . ...., 

finish~d produr.ts 15 24.0 ~4.Z5 
~a~;, ; i ha"d 15 24.0 1~.24 
T~ta: curr~nt aR~~t~ 464.96 
rurr,nl liabiliti's and 
A"Munt~ paJ~hle 30 12.0 106.94 

.......................... 
""t vorkin~ capital .... 358.~2 
Jnrre~~~ in vorkinK capital 0.00 

""t vor~in~ ~apital; lora) 278.~2 
N~t vorkinK capilJ!, forei1n ·,g' 50 

Mot•· 1dc : 1ini1u~ da11 nf r.o•~ra1e ; coto · coefficient of turno•er . 
. . . . - .................. -....... - .. -.... - ......... ' ---. --........ -.................. --............... - .. -............ -- - . ----.. -.. . . - ........................................... -................... . 
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TJ\BI.E A.~ 

. ~ . ,ie. I ,,, -~..1. 
,r·111,<fhlr.•1111'f'~ ., 
.. ::· I;·~,, .. ri:-1; ~- .· ; l ~· . ,. c~ r1 (~ i· . , 
'· .:" I .1· ' . . . ' .i. , 

·•· .;. I • 4.. f f • , • 
•" '·:· ... I I 1 I I I . 

-........ -.... -.. -.......... -........ -.. -................... .. ----··---- co"rAF 2. 1 IN~USTRIAL PROJICTS SIRVICI, ADDIS ABABA ····· 

Cash flow TRblPfl, construction in ·ooo Birr 

Tear . i 

Total cash inf lo• 1367.05 1869.21 
.. - ...... --.... -- .. - .. -.. ----.......... -.. -

finanr.i~l rPsources 1367.05 1869.21 
~\IP~. nPl of tu 0.00 0.00 

""j Tnta) cash outf lo& 1367.05 1869. 21 
A -...... -............. -.... ... ........................... 

T(ltal a~6~ts 1367.05 1869.21 
Operal inf cos le 0.00 0.00 
Co~l of finance 0.00 0.00 
Pep~y1i:nl 0.00 0.00 
<(lrporate tu 0.00 0.00 
Pi•idends oa!1 0.00 0.00 

~urplu• ( deficit l 0.00 0.00 
C~l~la!Pd C~&h b~)anr, 0.00 0.00 

Inf!"'· local 39R.55 602.42 
Out r Inv' l(ICa I 398 5~ 602.42 
Surplus ( deficit ) 0.00 0.00 
lnfl111, r1m!i1n 968.50 1266.79 
Pulf i~•. for~i~n 968.50 1266.79 
;,urrlue ( ~~ficit I 0 00 0 00 

MPt ·a~hf lo• . -1367.05 ·1869.21 
r~•~l~tP~ ftPl Ci\~hflnv -1367.0~ 3236.26 

-----·-···------··----·-··-------··--·-··--···--·-·----···----·····-···· ................. . 
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l..'1 

T~RLE A.5 (Cont'd) --. --. --....... -..................... ---.. --------- ------ --. -------- co" r AR 2 1 

C"'~hf low tables, production in ·ooo Birr 

y .. ar 

T'•ll c~~h inrl.,v 

Financi~i r"ftourc'.a 
Sal~~. nrl of la1 

Tr~~) c~~h outflns 

!'>ta I assets 
Op•n at i 111 cos ts 
r,,~t of fi ~ar.ce 
~"P~Jlf'nl 
1~nrp'>rat'! tu 
~i•id~nda paid 

5urrlua I d'.fi~il I 
c~·~lat .. d caih ~alane, 

Inflow, Inca! 
1~u l fl 01, loca I 
Surplus I d,ficit I 
lnflo1, for1d1n 
Out f lo•, for, io 
Surrlua I deficit l 

~--t cashf 101 

r.u1ulat"d net caa~flo1 

3 

714.16 

8416 
630.00 

1J74. 11 

348. 96 
102~.21 

0.00 
0.00 
0.00 
o on 

-660.02 
-660.02 

700.82 
I 142. 34 
·44U2 

13.33 
231. 83 
·218.~0 

-660.02 
-3896.28 

727.60 

7.60 
720.00 

W6.I~ 

38.67 
1117.48 

0.00 
0.00 
0.00 
0.00 

·428.~~ 
·1088.~7 

726. 60 
976. I~ 
·249.~5 

l.00 
180.00 

·179.00 

·42~J~ 
-4324.83 

817.60 

7.60 
510. 00 

1248. 41 

38.67 
1209.74 

0.00 
0.00 
C.00 
0.00 

-430.82 
·1519.39 

816.60 
m~.41 
·239.82 

I. 00 
192.00 

-191.00 

-430.82 
-47~~.6~ 

8 

8~R 80 

uo 
m.no 

1m21 

19.~~ 
mus 

0.00 
n on 
0. 01) 
o r10 

416. 41 
-m~.80 

R~~ )0 
JORI 21 
·Z22.9l 

O.~O 

194. on 
-m.~o 

. 416. 41 
-~ 112 or. 

.... - . -.... - - -........ --.. ---.. --... --........ -.... -.. -.. -...... -.......... -............................ --.. -.. -

I 'I f ~·111, ~ ~,' · I . · ... 1: 
i • I 11 ··~111rr ·41il!I· I I I •".I 
~t "I,,. "' 1:1 'I• ,,,,,I : ,I~ I' ' ' I 

•' '~ .. ~, '· I I (' { '' , .... f ·• ""' ~··1 '"'· : ,·.!- " ~,~., "~1~--,,.'1. . • • 
"

1
" I .. •M I 111 I 

JNr~f.TRlAL PPOJICTS SIRVJCI, ADDIS ABABA ····· 

8 

90UO ~00 00 
... . . ... ................... 

3.80 0.00 
900.00 900 ~n 

1321.34 1327.70 
-- ................ ..................... 

19.JJ 2U9 
POU! 130UI 

0 00 n on 
o no 0 00 
0 00 o no 
0.00 0.00 

-417 j~ . 427.70 
·23~3.34 -2781.04 

903.30 900.00 
1121. 34 1120. ·~ 
. 21 s. o~ ·220.4~ 

OjO 0.00 
200.00 2 07 '2 ~ 

· 199 ~II -m 2~ 

·417.~~ ·427 70 
·~m sn ·6017.30 
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• ; 'I I 1,.•'·1~" "·~11:"1 I I ;·!ii . 
. •· • ' I· ~' ... ' ' I i,l I .. 1 

: · · · .... · -~ .... : Ji: · "' {·~ r1 •:· f·:· £) 
• ·'·' 1.. . .. ii f', 

""' , '" . I 1111' I•· 

TJ\BLE A.5 (Cont'd) ............................. co"rAR 2.1 . . .. - --- ... - - ....... -.. -.... -.... -..... JMnnsTPlAL PPOJKCTS SIPVJCI, ADD!S ABABA ..... 

CaRhflo'l tabl~~, production in ·ooo Birr 

l"H 9 I 0 II 12 13 14 

T·''li ~uh 1nflo1 .. 900.00 900.00 900.00 900.0(1 900.00 900.00 
....................... .................... ........ ................ ........................... ·- ... ... ...... .. ........................ 

F1n,nri~l r~sources . 0.00 n oo 0.00 0.00 n oo 0.00 
~~l"s. "t of tu .. 900.00 900.00 900.00 900.0C 9on.no 900.00 

"lj T"t~i c~ab oulf lo• 1302 01 1302 01 13112.01 iJ02 01 1327 70 1302.01 
I." 
CJ\ . ...................... .. .. .. .. .. .. .. -.......... -.. .. .. .. .. .. .. -...... -... .. .. .. .. .. . . .. .. .. .. .. - .. ---- ........ ·-· ... ..................... 

!l'llal ~·~l!lS 0.00 0.00 0.00 0.00 2~.u 0.00 
or .. rati~~ Cl!sls IJUt.tti 1302.01 1302.n1 1302.01 P02. DI 1302.01 
Cn9l "' f iftance . 0.00 0.00 0.00 o on 0. 00 0.00 
P•ra71•n t 0 00 0.00 0.00 ~.no 0 00 0.00 
rnrr,,rat~ tu o.no 0 00 o.no 0 00 o oo n.on 
Tli•i~~r.1~ paid n no n.oo o.no o on 11 no o oo 

Surrlus ~ d~firit I ·402.nl ·402.01 ·402.01 ·402.01 ·427.70 ·402.01 
c~1ul~l~~ ~~sh b~laac~ -~IR3.05 -3~R~.06 ·3981.07 ·4389 08 -W~ 7R -~21U9 

lnilnv, lll~~l 900.00 900.0C 900.00 900.00 900 00 900.00 
i•·;·'h\, IC1c~I 1106.01 1106.01 1106. 01 110~ 01 1120. 4 ~ 1106. 0 I 
~~rplus 1 d•fic1t I -206.01 ·206.01 ·20~.01 ·206.01 no. 4~ ·206 OJ 
:nf ln1. fnr~iin o on o no 0.00 0 00 0.00 0.00 
riutflo1, fnr,.i~n . m. on 196.00 196.00 196.00 207.2~ 196.00 
$urplu~ ( d~ficit I . 19~. 00 ·196.00 ·196.00 · 196. 00 ·207.2~ ·196.on 

M,.t ca9hflo11 .. . 402. 01 ·402.0! ·402.01 ·402.nl ·427.70 -402 01 
c~1ula 1 .. d ,,.t ca1hflov ·6419. H ·6821.32 ·7223.33 ·162~.34 . ~0~3.04 -em. o~ 

. . .. . - ........ --. . .. . . . . . .. .. --... -. -....... -...... -.................. - .. -...... ----.............. -.... -........... -. -..... -........ .. .... ........ .. ............................. 
LPr. C1lind,.rs · · rinanr.ial Analysis · June 1986 
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1
,, . ·1 .. . 

1,,, ~ "' ·r. .. li. 'U I. I' ..... ~" . I 1{1'· I I I' I .. "~·!\-." ::·•C,. 

'l'J\DI.E J\. 5 (Cont'd) ....................... CO"HR 2 I . . . . . . . . . . . ............ -...... -. - .. -... ---.. IMDOSTRIAL PROJICTS SIRVICI, ADDIS ABABA ····· 

Cashflow tables, production in 'OOOBirr 

ll'ar . . . . .. I~ 16 17 

Tot~I ruh inflow 900.00 900.00 900.00 
.................... ·- ........................ .. -......... ---.... -

'in~nrial rP.sourrpg . 0.00 0.00 o.on 
s~'''· net of la1 . 900.00 900.00 900.00 

"l 
!nlal rash nulflov . 1302.01 1302.01 1302.01 

I.." . .. -...... -...... --... .. .. .. .. .. .. .. --........ ....... ~ .................. 
-.J Tota 1 assels 0.00 0.00 0.00 .. 

Clpn al inc roe ts 1302.01 1302.01 1302.01 
roel of f inan~'- . 0.00 0.00 0.00 
p,.p~11,.nl 0.00 0.00 0 00 
r.llrpi.'rat~ tu o.on ~.00 0.00 
~i•idends paid 0.00 0.00 0.00 

Surplus f d~f \r\t I ·402. OJ ·402.01 ·402.01 
r~•~latl'd r~sh b~lanre -~620.RO ·6022.81 ·6424.82 

lnfl•11, loc~l 900.00 900.00 900.00 
Outflo•, l'>cal . 1106.0J 1106.01 1106 0 I 
Surpl~s f d~f ieil I ·206.01 ·206.01 ·206.01 
lnfl'>•. fnri!iU .. 0.00 0.00 0.00 
Outflo•, for~i•n .. 196. 00 196.00 196.00 
Surplu~ I d~ficit I ·196.00 ·196.00 ·196.00 

MO?t cashf\111 ... . 402. 01 ·402.01 · 402. 01 
Cu1ul~ted nel caahf\01 -Rm.06 ·92~9.07 ·9661.08 
.... -.... -.. -...... -. . . ....... -. -. -.......... -. -...... -.. -........... -......... - ................. ---.......... - . -. . . . . .. -.. -.. -....... -... - .............. -.................. . 
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"I] 
\."I 
0) 

_T"f':~~.r:: ... _A_._? .... _(_C_C!~~- ~ ~ ). _. _ ... _ .... _ .....•...... -...... -... CO"PAP 2. I 

CnRhflow D\R~ountin~: 

3) lquily paid ''f~UR ~et inr.oa~ flo1: 
N,t pr•R•nt 'alu, . . . . . . . . . . . . . . ·160~.04 at 
Intern~! Rat! of R!turn (IRRlll .. not found 

bl N•t w~rth ,,,R~a ••t cash r~turn: 
"et P~'s•nl 'aiu~ . . . . . . . . . . . . . . ·6028.91 at 
lnl~rnal R~t~ of Return (IRRl2) . . ·42.26' 

rl lnt•rn~l RatP. of R,turn on total in•P.1t1ent: 
M't pres~nt •alu' .............. ·6028.9\ at 
lnt~rnal Pate of Rtlurn ( IRR I . . ·42.26' 

N•t North : lquitJ paid plu• reaer•ee 

10.00' 

JO 00 ' 

10.00' 

I 

( I '· "'~ i. i 11 ..... 1.r: ,~· i '''1 
\:::;·:!, ~r:,~:·. /~ / t1t1'¥1r.:·~·~r~ 

.,,.\ . j ·" . '\.. \.i I ' ~ • ' ' ' 
........ 'I .. :.... I I I 1 t I I I .. 

lM~OSYRIAL PROJICTS SIRYlCI, ADDIZ ABABA ····· 

..... ------····-··----·---·---·---·--·-····················· .. -·-···········-· .. ···················-···-········-····················· 
LPG Cylind,ra ··· financial Analrai1 · June 198~ 
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~~: . I '°" .:J~ 
11r:.·1111•tb•'',.;j'•1,, .1 '~·'~ I 
, ... I I •'' ·Ir' I 1t/. 4 " .. ::,.~,, ·r'•~;: .. ·:jYc· c~Mf fllif··~ 

'· ,1, ~~: • ' i ~ .,,. ... ,~..c:: I 111111111 

Tl\BI.E A· 6 _ .••........... ·--· COKFAR 2.1 ....................................................................... l"DOSTPIAL PROJKCTS SIRVICI, APDIS ABABA -···· 

Net Income Statement in . ODO Birr 

, .. :tr . . . . ............ 3 4 ~ 6 

T«'h: ul"•. incl. n In tu . . . . . 630.00 120.00 810.00 8~~.00 90000 
Le11: •ariable co1\1, iacl. 1ale1 ta1. 64~.H 138.12 830.39 816.~2 922.6~ 

................ . . . . .. . -· ......... . . .. . . . .. . . .. . . .. . .................... .. ...................... 
hriablt 11r1in . . . ....... - IS. 86 -18.12 . 23. ~9 ·2U2 ·22.6S 
As ' ot total ••I"' ......... ·2j2 ·2J2 -2.~2 ·2.~2 ·2.~2 

"'l "n.•·•ariable eo1t1, incl. d!preeiation 748. 70 748. 70 H8. 70 748. 70 744. 70 I."' 
\.<:' .. . -................. .. . .. .. .. . . .. .. . .. .. .. .. ..................... .. .. .. . .. ~ ........... ........................ 

OpP.rati~nal 1ariin . ·764.~6 ·766.82 ·7S9.n9 ·770.22 . 771. 3~ 
A~ \ ~f total sales · 121. 36 ·106.~0 ·94.9~ -~0.08 -~Pl 

Cosl of fiaa11ct 0.00 0.00 0.00 0.00 n.oo 
.. . .. . .. .. . .. .. -.... ............. ..... . ..... -............. . . . .. . . .. . .. . . .. -. ...... -............ 

Gr"u profit .. -764.~6 766. 82 . 769 09 -770.22 ·771.3~ 

Allo•ueu . n.oo 0.00 n.on 0.00 o.on 
Tuable profit . . 764. ~6 ·766.82 -769.09 -770.22 -77U~ 

Tu .... 0.00 0.00 n oo 0 00 0 00 
.. .. .. .. .. . .. .. . .. .. .. . . .. . . .. . . .. .. .. .. .. . .. .. . ......... -....... ..... .... ... -.................... 

""t profil . ·764.~6 -766.82 -769.09 -770.22 ·77U~ 

Di•id1!11ds P•id . n.on 0.00 O.~O 0.00 0.00 
On~islributP.d profit . . 764 J6 ·766.82 ·76~.09 ·770. 22 .771.3~ 

A~rutulated un~ist~ihuled prnrit . ~f.~.~~ · l~ll.38 ·2lOR.46 · ~07n.Gff ·3842.04 

~rn11s rrof it, ' nf t~t~l ~ale11 .. · 121. 36 -tnR.~O -~4.S~. ·90.08 ·8Ul 
""' prnfit, l of total sllea . ·12U6 -m.~o ·94.9~ 90.0~ -8UI 
J11t ~~t rMfit. ' of "1uit1 ..... ·23.~2 • ?.3. 69 ·23.76 -23.80 ·2U~ 

~~I. "'t ~r~fit•int•rl!1t, l of in•l!al. . 21.84 . 21. 71 ·2U8 ·21.~2 . 21 . 4 ,; 

LPG C1lin~~r1 ·· · Pin~ncial -nalysis ·June 198R 
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TABLE A. E\ (~~~~-·-~-~----····························· conuR 2.1 • INDOSTRIAL PROJICTS SIRVICI, ADDIS ABABA •.••• - . -.................................. . 

Net Income Statement h ·ooo Birr 

Tear ................. 8 9 10 II 12 

T~tal 1a)e1, inc). 1ale1 ta1 ..... 900.0C 900.00 900.00 900.00 900.00 
L~11: •ariable coats, incl. 1ale1 ta1. 922.65 922.U 922.65 922.65 922.65 

............... ............... ................. ................ ······••··••·· 
Yari,ble 1ar1in ........... ·22.6S ·22.65 ·22.65 . t2. 65 ·22.65 
A5 i ~f total 1al!1 ......... ·2.52 ·2 .52 ·2 .52 ·U2 . 2 .52 

"l •~• tariable co1t1, incl. d@p~eciation 58!.06 586.20 586.20 58&.2n 586.20 
et\ ............................... .. -- .. -............ ...................... . ................. 
0 

np,rational 1ar•in . -603.12 -608.85 -608.8~ 608.85 ·608.85 
As l of total sales ·67.08 -67.65 ·67.65 -67.65 ·67.65 

Coat of f iaaar.e . . 0.00 0.00 0.00 0.00 0.00 
·········-···· .............. ·········-···· .......•..••.. . ............. 

Grnu prof it ............ ·603.12 ·608.85 ·608.85 ·608.85 ·608.85 
Allo1ance1 .... ..... . . 0.00 0.00 0.00 0.00 0.00 
Ta1able profi\ .. .. . . ·603.T2 ·608.85 ·608.85 ·608.~5 ·608.85 
Tu ' .. 0.00 0.00 0.00 0.00 0.00 

. .............. -·-··········· ······-······· .... ............ ·············· 
llet profit . . . . ·603.72 ·608.85 ·608.85 ·608.85 ·608.85 

Di•ide~1s paid .. .. 0.00 0.00 0.00 0.00 C.00 
Undistributed profit ... ·603.72 -608.85 ·608.85 ·608.85 -608.85 
Accu1ulated uadi1tributed prof it . ·4445.H ·5054.61 ·5U3.46 .. 6272.31 ·6881.17 

r,ro1s profit. ' ~f total 11le1 .. ·67 .oa ·67. 65 ·67.65 -67.65 ·67.65 
llet profit, ' of total sales .. :17. 08 ·67.U -67.65 ·67.65 -67.65 
ROI, ll•t profit, ' of equitr ... ·18.65 ·18.81 ·18.81 ·18.81 . 18. 81 
JOI. M•t profit•int'r~st, l of in•c1t. ·16.&e ·16.82 ·15.R2 ·16.82 ·16.82 

-· --· ·---·--·-··-·-------·----·------·····-······················································································· 
LFG CJlindera ··· Financial Anal11i1 · June 1988 
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TABLE A. 6 <.<?~~~ ... ~~---······················· conu 2.1 • IMMSTRIAL P~OJICTS s1mc1, ADDIS ABABA •.•.. ----·--·--·-··--·-····-·-- -----

N~t. Income Statement in 'ODO Birr 

Ttu .............. 13 14 I~ IS 11 

i~tal salts, incl. 1al'-C ta1 ..... 900.00 900.00 900.00 900.00 900.00 
L~ap· 'ari~bl' coett, inc!. salea la1. 922.6S 922.6S 922.6~ 922.6S 922.&S 

...................... -. -............... . . . .. .. .. . .. .. . .. .. . .. -.................... . ................... 
hriabl~ 11r1in ........... ·22.SS ·22.6~ ·22.6~ ·22.6S ·22.&S 
A1 l of total aalee ...... ·2.S2 ·2.S2 ·2.~2 ·2J2 ·2J2 

~ •~n·,~rtahle costs, incl. deprecia\ton 422.60 422.60 422.60 422.60 422.59 
0\ 
I-' 

... -... -... -...... -........ ... ................. -- ... -.. - .. ... . .. .. ---.. -... --- - - .......... -..... -..... ..................... 
Op~rational 1ar1in . ·4H.2S ·445.2S ·W.2~ -m.2~ ·W.24 
As l ~f total sales ·49.47 . 49. 47 . 49. 4 7 ·49.47 .49' 47 

Coel of f iunre 0.00 0.00 0.00 0.00 0 00 
.. .. .. .. ... .. .. .. .. .. .. . .. .. .. .. .. ......... -...... .. .. .. .. .. . . . -........ ... ..... ........... .................... 

Gross profit .. ·40.2S ·44). 2~ W.?.~ -44~. 2~ ·445.24 
Allr.vuees _ .. 0.00 0.00 0.00 0.00 0.00 
TuaM! profit _ ·44S.2~ ·44S.2S ·4H.?.~ -40.2~ ·HS. 24 
ha 0.00 o.on 0.00 o.on 0.00 

........................ .......................... .......... .......... ··-·· ............. ................... 
MPl prnfil . ·44S.2S ·44S.2S ·44~.2S ·HU~ ·44S.24 

~i,id"n~s paid _ o.no 0.00 o.on 0.00 0.00 
Dndiatribut~d prof it . ·HS. 2S ·HS 25 -HS 2~ ·44S.2S • 44~ 24 
Aecu1ulaled undistributed prof il . -n26.42 ·7711.67 ·8216.92 ·R~62.17 ·9107.42 

Groes profit, ' of total 1al!1 .. ·49.47 ·49. 41 ·49' 47 ·49. 47 ·49' 47 
M't profit. 'of total 1alt1 .. . 49' 47 ·49. 47 ·4H7 ·49.47 ·49 47 
ROI, M,t profit. ' of equitJ .... ·13.76 ·13.76 ·lU~ · 13. 76 · 13' 76 
R~T. l•t pr~fil•inl•rPst, l nf in,'.sl. ·12.21 ·12.21 · 12 21 · 12' 21 · 12. 21 

Lr~ ~Jlin~~rK ··· rinanci~I An~IY•iK · June 19~8 
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TAP.LE A. 7 ......••...•.....• conu 2 .1 -·------····-·-··--·---- ··-------------------------- INPUSTRIA~ PROJKCT5 SKRVICI, ADDIS ABABA ····· 

Pro.iected Balance Sheets, construction in ·oon Birr 

Yur l 2 

T"hl assets 13~7.0S 323G.26 
......................... .. "' ...... -.. -........... 

Fia~d a~sels. net ~r d"pr~ciatinn 0.00 1367.05 
C"I ~~nstrur.tinn in rrogress ... 1367.0S 1869.21 
"' r.urr-nt asseh 0.00 0.00 ..... 

Cuh. buk .......... o.on 0.00 
Cash surplus, finance a•ailable o.~o 0.00 
l·<'tlli carried forward 0.00 0.00 
Loss . . . . . . . .... O.~O 0.00 

Total liabilitie~ 1367.0S 3236.26 
. -.. ---.......... -. - ..... -........ - .. -.... -.. 

lquitJ rapihl 1367. 05 3236.26 
S•s~r••s, retaiaed profit 0.00 0.00 
Prori t ...... 0.00 0.00 
Lnn« and 1e~iu1 ter1 debt 0.00 0.00 
Curr•nt liabilities .... 0.00 O.Ou 
~~n• n•erdraft, finance required. 0.00 0.00 

TClta I ~~bt ....... 0.00 O.DO 

~quity, \of li1bilitiea 100.no 100 00 

LPG CylinderR -·· Jinancial AnalyAil · June 1988 
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TABLE A.7 (Cont'd) ----··-··········-·-··· CO"'AR 2.1 -- -- . ------ .. ------- ---- -- -- ....... -- ......................... ... lM~TI5TPl~L PR~J~CTS SIRVICI. ADDIS ~~ABA ···-· 

rrojected BA lance Sheets. Production in ·oon ~irr 

Tur 

1l•t. -. ) ~u-ts 

fi1 .. d ~s~els, n~t ~r d"precialinn 
r.nnstru~lion in pro1reRR 
C'.lrr,.nt assf'ls 
Cash. hnk 
r.a~h surpluR, fin~nr.~ a•ailable 
Loss c~rri~d f~r•~rd 
L~SR 

Tn\~I li3bililies 

huity capihl 
P~s~r,,s, retainfd prof it 
PM f .• 
l.oni ud ... ~i111 tn1 debt 
~urr~~t liahilitiea . 
~~n• n•~rdraft, fin~nr~ , .. quirl'd. 

T• l.l I dPbt 

lquilJ. i of liabililieR 

3 4 5 6 8 

3980. 43 4416. 58 4854.99 ~27~.20 5696.5~ 6124.2~ 
................................................................................................................................... 

286~.92 
o no 

332.98 
l~.~8 

o no 
n on 

764. ~6 

39~0.43 

2497.58 
0.00 

37U6 
16.07 
o.on 

764.56 
766.82 

4416J8 

2m n 
~ 00 

410. 14 
16. 15 
0.00 

1~3UR 
769.09 

4854.99 

P~R.~9 
0.110 

429 43 
16.20 
0.00 

2~00.4~ 

770 22 

m~.20 

13A9 55 
0.00 

448 72 
16.24 
0.00 

3070.68 
771 3~ 

~696 ~~ 

1187 .84 
25.69 

448.72 
16. 24 
0.00 

3842.04 
603.72 

6124.2~ 
.................................................................................................................................... 

3236.26 
0.00 
0.00 
0 00 

84 .16 
660.02 

744.17 

81. 30 

3236.26 
0.00 
o.on 
0.00 

91. H 
1088.~7 

1180.32 

73.28 

32J6. ?.~ 
11. 00 
0.00 
0.00 

99 l~ 
1519 39 

1618.73 

~6.~6 

.m1us 
0.00 
0.00 
0 00 

10~ .14 
)9j~ RO 

203~.94 

61. 35 

3236 2~ 
0.00 
0.00 
0.00 

106 94 
23~3.34 

2460.29 

56.81 

3236.26 
0.00 
0.00 
0.00 

106.94 
278 t.n4 

2887.99 

~2.84 
............. -········-·--····-···- ............................................................ -.................................................. . 

LrG CJlinders · ·· financial Anal71i1 · June 1938 
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TABLE A· 7 <Cont'd) ····-···---····-············ COHAI 2.1 - llDOSTIUL PIOJICTS SIHJCI, &DDIS &B&Bl ·•••• ----------·--------------·-··············· 

Projected Balance Sheets. Production in ·ooo Birr 

)e1r ............ . 

Tot1l 111et1 . . . . . . . . . . 

ri1ed 111et1, 1et of deprecl1tlo1 
Co11tr1ctlo1 11 proare11 . . . . 
Curre1t 111et1 . . . . . . . . . 
C11•, Nik .......... . 
C11• 11rpl11, fl111ce ''1ll1ble . 
Lo11 c1rrled for11rd . . . . . 
Lo11 ............. . 

Tot1l ll1bilitie1 . . . . . • . . 

lq1ltr c1plt1l ..... . 
le1er,e1, ret1laed profit . 
Profit ............ . 
~011 11d 1tdi11 ter1 debt . . 
C1rre1t lilbilltiH . . . . • . 
la1k o'erdr1ft, fl111ce required. 

Tot1l debt .....•..... 

lquitr, I of ll1billtle1 .... 

9 

6526.26 

1008.69 
0.00 

448.T2 
16.24 
0.00 

HU.TS 
608.85 

UH.26 

3236.26 
0.00 
0.00 
0.00 

106.94 
3183. 05 

3290.00 

49.59 

10 

6928.21 

799.85 
0.00 

448. 72 
; 16 24 

0.00 
5054.61 
608.85 

6121.21 

3236. 26 
0.00 
0.00 
0.00 

106.94 
3585.06 

3692.01 

46.Tl 

11 

7330.28 

593.00 
0.00 

448.72 
16 .24 
0.00 

5663.46 
608. 85 

7330 .28 

3236 .26 
0.00 
0.00 
0.00 

106. 94 
3987.07 

4094. 02 

44. lS 

12 

7732. 29 

386.16 
0.00 

441. T2 
16. 24 
0.00 

6272.31 
608.85 

7732. 21 

3236. 28 
0.00 
0.00 
0.00 

106'14 
4319.08 

4498.03 

41.85 

u 

em.u 
342.12 
ZS.It 

448 'T2 
11. 24 
0.00 

8881.tT 
40.U 

llH.H 

3238 .28 
0. 00 
0.00 
0.6~ 

101.14 
4111.TI 

4123.13 

31.H 

14 

UIZ.00 

325. 3T 
0.00 

441.72 
18.24 
0.00 

1328.42 
40.25 

HU.DO 

3231.21 
0.00 
0.00 
0.00 

108.14 
5218. U 

U25.13 

31.80 
---------------------------·······-···-----······························--·························-······························· 

LPG Crll1der1 ··· r1111cl1l &11lr1l1 · Jaae 1981 
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TABLE A.7 (Cont'd) 
·········································-········-------------------- COIFAI 2.1 · l•DOSTllAL PIOJICTS SllTICI, ADDIS ABABA-----

Projected Balance Sheet.a, Production h ·ooo Birr 

fe1r ..•....•...... 

To\11 111e\1 . . . . . . . . . . 

f i1ed 1111\1, 1et of deprecl1tio1 
Co11tr~tto1 11 pro1re11 . . . . 
C1rr11t 1111\1 • . . . . . . . . 

C11•, bait .......... . 
C11• 11rpl11, fi111ce 1'1il1ble . 
Lo11 carried f or11r• . . . 
Lo11 ............. . 

Tot1l li1blli\te1 ..... 

•••it' capit1l . . . . . . . 
le1er1e1, ret1t1ed prof it . . 
Profit .......... . 
l.o11 aid 1tdl11 ter1 debt . . 
C1rre1t li1bllltle1 . . . . .• 
la1k 01erdr1ft, f!J11ce r•••lred. 

Tot1l •ebt . . . . . . . . . . . 

l;1ltJ, I of ll1blll\le1 .... 

15 

1964.01 

212.U 
0.00 

448.72 
18.24 
0.00 

7711.67 
445.H 

HH.01 

3231. 21 
0.00 
0.00 
0.00 

101.H 
5120.IO 

5727.T5 

31.10 

18 

9311.02 

231.11 
0.00 

448.72 
18.24 
0.00 

1218.12 
445.U 

9366.02 

3236. 28 
0.00 
0.00 
0.00 

106.94 
8022.ll 

8121. Tl 

34.U 

l7 

9768.03 

lts.U 
0.00 

448.72 
18 .24 
0.00 

ISU.17 
445. 24 

l?H.03 

3238.28 
0.00 
0.00 
0.00 

106.94 
8424 .12 

am.n 
33.13 

······-····························································································································· 
LPG Crllader1 ••• Fl111cl1l A11lp1l1 • Ju11 1911 
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TABLE A.8 - ECONOMIC ANALYSIS 
··························································•··········· COIJAI 2.1 · t•DUSTIJAL PIOJICTS s11•1c1, ADDIS AIAIA ...•. 

Caehflov Tables, construction ii '000 Blrr 

Jeu ......... I 2 

Total c11• l1f lo1 . . 1251.H nu.11 
......•••.••.• . ............. 

r1111clal rtlotfCtl . 1251.H ITH.11 
Salta, 11\ of \a1 . . l.H O.H 

Total c1a• 01tf lo1 . . UH.H nu.11 
··"··········· .............. 

"'13 Total 111t\I .... IUl.H ITU.II 0\ 
0\ o,.ratl11 co1ta . . . I.II 1.00 

Coat of f l111ce . . . O.H 1.00 
ltplJHlt ..... O.OI O.ot 
tortora\e tn ... O.OI O.H .. ,...... .... . .. 0.0I 0.00 

Strpl11 ( ••flcl\ ) . O.IO t.00 
C111l1ted c11• •1l11ce 0.00 0.00 

l1flo1, local . . . . HI.It Ul.U 
O.tflo1, local .... Zll.H Ul.32 
S1rpl11 ( deflcl• ' . 0.00 0.00 
llfl01, forelc• ... HI.SO UH.79 
O.tflo1, forel11 ... tu.so UH. 79 
S1rpl11 ( ••licit J • 0.00 0.00 

let c11•r101 . . . . . ·1251.H • ITZS.11 
C111l1ted 1et c11•flo1 ·1251.H ·2911.TO 
--~·-············---················································································································ 

LPC C1llader1 ... Lpc C1ll1d1r1·Fl111cl1l A11l11l1·JD11 •• 
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TABLE A• 8 (Cont'd) ..•...•••••.•..•.•.• · COKJU 2. I ··························-······················ 

~ .. ;.};.~ ·t 1.1111111 1 ~ ... ' 

IMDDSTRIA~ PROJICTS SIR•ICI, ADDIS &l&ll ····· 

Caehflow tables, production h ·ooo Birr 

Tur ........ . 

Tot1l ca•• l1flo1 .. 

3 

821.H 

4 

...... 
5 

741.11 

6 

711.44 

7 

121.14 

I 

121.H ......•....... .•............ ...•...•...... .............. ...... ........ . .••...•...... 
rl1a1cl1l re101rce1 . 
Sale1, 1et of ta1 . . 

Total ca•• 01ttlo1 .• 

Total 111t\1 • . . . 
O,.ratl11 co1\1 . • . 
Coat of f l11aee • . . 
le11r1e1t • . . 
CorfOratt t11 . • . 
Dl•t••••• pat• . . 

S1rpl11 ( ••flclt ) • 
C111l1te• c11• '-l11ct 

l1flo1, local •... 
O.Ulow, local .... 
S•r•l•• I ••f lclt ) 
l1f lo1, forel11 . . 
O.tflo1, forel11 .. 
S1rpl11 f ••flcl\ ) 

It\ ca1•tlo1 . . . • . 
C111lattd 1tt ca1•flo1 

U.H 
STt.IO 

HT.IT 

Ht.II 
IH.U 

0.00 
D.IO . ... 
D.IO 

• lTI. DI 
·ITl.OI 

IU.H 
sn.u 
40.U 
13.33 

Ul.13 
·211.H 

·Ul.H 
·3Ut. Tl 

3.11 
112.40 

Ht.H 

20.42 
US.IT 

D.00 
D.00 . ... 
O.H 

·3.U 
·111.St 

685.01 
419.59 
IH.49 

I. DD 
llD.DO 

·119.00 

·3Jl 
·31U.21 

3.11 
TU .20 

714.H 

20.42 
ltt.U 

0.00 
0.00 
I.OD 
O.DD 

34.U 
·141.21 

UT.II 
52Z.U 
zu.n 

J.00 
192.00 

·ltl.00 

34.U 
·3121.H 

1.14 
TH.10 

721.81 

10.21 
711.10 

0.00 
0.00 
0.00 
0.00 

81.83 
·85.64 

UT.14 
U2.ll 
2H.U 

O.H 
114.00 

·113.H 

11.U 
·30IT. 34 

1.14 
121. 00 

TU.21 

10.21 
739.0I 

0.00 
0.00 
0.00 
0.00 

IO.H 
·S. 09 

121.34 
Ut.21 
280.0S 

O.H 
200.00 

·IH.H 

IO.U 
·2911. Tl 

0.00 
121. 00 

TH.U 

n.n 
TH.H 

0.00 
0.00 
0.00 
0.00 

Tl.IT 
H.OI 

121.00 
Ut.H 
211.42 

0.00 
207.U 

·ZOT .n 
Tl.lf 

·2115.12 
···················································~················································································ 

LPG Crlt1der1 ··· Lpr Crll1der1·Fl111cl1l &11lr1l1·l111 •• 
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.. ...... ~~~~~----~-·-~ ... J.~~nt.~dL ........................... COUU 2.1 • IMDUSTRUL PROJICTS SIUICI, ADDIS ABABA ••••• 

Caahf lo'-f tables, production h ·ooo Birr 

Tur ...... .. 9 ID 11 12 l3 14 

T~t•I ca1h inflow .. 821. 00 921.00 828. 00 128.00 ft28. DO 928 '00 
. .. .. . . .. . . .. . -. .. .. .. .. . .. . . . . . . . . . .. . ............... . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .............. 

Fi1ancial re1ource1 . 0.00 0.00 0.00 n.on n.on 0.00 
Sal~s. net of \11 .. 121.00 828. DO 828.00 828.00 R2R.OO 82A.OO 

~ Total ca•~ outflo1 . 739. na 739. 08 
°' 

139.08 739.08 7SR. 83 139 08 
CD . .. . . . . .. . .. .. . . .. . . . .. . . .. . . .. . . .. . . .. .. . . .. .. . . .. .. . . .. . .. .................. . . .. . .. . . .. . . . . . . .. ............... 

Total a11et1 .. 0.00 0.00 0.00 o.oo 17.7~ 0.00 
llp~nt ie11 coats 739. 08 739.08 739.09 739.08 739.08 739. 08 
Co•\ of f inaace . . . 0.00 0.00 0.00 n.oo 0.00 0.00 
lep171eat ..... 0.00 0.00 0.00 0.00 D.00 n.oo 
Corponte tu .. 0.00 D.00 0 00 n oo 0.00 0.00 
Di•idead1 paid ... 0.00 n.oo 0.00 a.oo 0.00 0.00 

Surplus I def ici\ ) U.92 U.92 88.92 U.92 71.17 U.92 
Cu1ulat~d cash bal1ace US.OD 243. 92 332.84 421.76 492.93 ~11.es 

laflo1, lor.1! .... 82R. 00 828. 00 828.00 UR.OD 828.00 928.00 
htflt11, local ... ~43. 08 S43. D8 S43. OB ~43.nB ~49.~B ~43. 08 
Surplus I deficit ) 284. 92 284. 92 284. 92 284.92 218' 42 U4 97. 
Inf I~•. f~r~i11 ... 0.00 0.00 0.00 o.nn o.no 0.00 
(lutfll\1, forei111 ... 196. 00 196.00 196.00 196 00 ?.07.2S 195.no 
$Qrplua I deficit I · 195. 00 · 196. 00 ·196.00 ·19R.no ·2A7.2~ .m.nn 

l!l caahf lo• . . . . . 18.92 98. 92 98.92 88.92 71.17 88 .92 
Cu1u\ated 1e\ r.a~hflo• ·2826.70 ·2737.78 ·2648.86 ·2SS9.94 ·?.488. 77 ·2399.8~ 
··--···--··························································································································· 
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TABLE A:!!. •... ~~<:>-~:::.~_>__ ........................... COHH 2.1 • UDDSTIUL PIOJICTS SllflCI, ADDIS H&IA ••••• ···--················· 

Caahflow Diecountin•: 

1) l••ltJ p1ld •er111 •et l1co1e flo1: 
aet pre1e1t •1l1e .............. ·2398.32 at 
htenal lite of le\lr1 (11111) . . ·9.U I 

\. . .• ~ lorn """ let cu\ ret1r1: 
•et pre1e1t •1l1e .............. ·1941.0T at 
btenal late of le\ln ( 11Ri2) . . 2. 00 I 

cl J1ter1. late of let1r1 01 totel l1•e1t1e1t: 
•et pre1e1t •1lae .............. ·1941.0T at 
hter11l lite of let1r1 ( Ill ) .. 2.00 I 

aet lort\ : l•altr p1ld pl11 re1er••• 

10.00 ' 

10.00 ' 

10 .00 ' 
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I. SUMMARY 

T~e plant is envisaged to produce strawboard from 

wh~at straw and waste paper. 

The present domesti= demand for the product is estimat~d 

to be 750 tons in 1987 and is expected to reach 2569 tons in 

year 2003, at an annual growth rate of 8%. This is an import 

substituting project. 

A plant capacity of 10 tons per 24 hours has been proposed 

for this is the ~inimum economic size. 

~sclla tc~n has rccn recommended as the location of the 

project mainly due to its proximity to the sourc~ ~f straw supply: 

which is a bulky material to transport. 

The total initial investment cost is estimated to be about 

Birr 7.8 million, out of which Birr 3.6 million will be for 

machinery and equipment. The foreign currency component amounted 

to be 85\ of the total initial investment. The building requirement 

is approximately 3500 m2
• 

The project can provide employment for 45 persons. 

Both financially and economically the project is not viable. 

The internal rate of return and the economic rate of return 
turned out to be -1.92\ and 5.74\, respectively. This is under­

standable considering the low capacity utilization resulting 

from the low demand. 
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II. INT?CDCC~ION 

"!'~:e :-.re ~ect cc?'lsiders the establishrr.ent of a plant to produce 

str3~tcar~ ~oY ~he dcmtstic market. The idea is to utilise 

st:-at,;, 3n ab..:ndantly available agricultural waste, as the main 

raw ~at:t=rial. 

~~ere are two different types of strawboards: strawboard 

paper ~ade f rcm straw puli,.. and strawboard panel made from un­

pulpea straw. The former is mainly used by the paper converting 

indus~ry to produce ~redomir.antly book and document bindings 

an<i rackaqinq materials while the latter is primarily used in 

the construction sector as wall panels, ceilings, roofings, 

dcors, pr~fdbricated housings, furniture, display boards, packing 

boards, etc. The processes and the machinery of these two types 

of products are also completely different. This project considers 

t~~ productions of strawboard paper. 

Current!~, no strawboard is produced in the country. The 

product of this project is to substitute all •1eatherboard• 

and 50% of duplexboard imports. 
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III. MARKET AND PLANT CAPACITY 

A. MARKET STUDY 

1. Product Description and Application 

Straw which i~ often a waste product of wheat, rice, 

barley, oats and rye production have been predominantly used 

as animal feed in the majority of countries. Recently, however 

new applications of these agricultural residues have been 

developed mostly for use in the printing and construction sectors. 

According to the information gathered from the 

Ethiopian Printing Corporation, the import of leather and duplex­

boards into the country amounts to 70 tons and 1300 tons annually, 

respectivley. These products are used to produce agendas, flat 

box files, register making, cake tray, box hosieries and other 

packaging materials for industrial goods. As strawboard could 

be us~d for similar activities, the demand for strawboard was 

thus investigated by taking the anticipated growth in board 

requirement resulting from the growth in the economy. 

2. Past and Future Demand Analysis 

As such the demand for strawboard cannot be analyzed 
directly. Due to this fact, its demand analysis was approached 
through an indirect way, that is by analyzing the demand for 
leatherboard and duplexboard in the country, for the two pro­
ducts ar~ thought to substitute strawboard. 

As mentioned earlier in the study, the Ethiopian Print­
ing Corporation currently imports 70 tons of leatherboard and 
1300 tons of duplexboard annually. Although these two products 
have quite different applications, there is a very good chance 
that strawboard could easily substitute leatherboard completely. 
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With regard to duplexboard, however, because of its wide applic~­

tions, strawboard can substitute not more than 50 per cent of 

this product. This information was obtained from knowledgable 

people in the Printing Corporation. Therefore the future demand 

for strawboard was assessed taking into account this consideraticn~. 

The principal users of paperboa~d, mainly for packag­

ing, include the food industries, the beverage industries, the 

printin~ industries and shoe factories. Some of them, however, 

have partially switched to plastic containers. These industries 

are anticipated to grow at an average annual growth rate of 

7.7% in the aggregate during the period 1986 - 1994.1 

Consequently the future demand for paperboard is 

expected to show more or less a similar growth pattern. Thus, 

for the ?Urpose of this study, an average growth rate of 8% 

per year is applied to the Ethiopian Printing Corporation current 

import figure of leatherboard and 50\ of the duplexboard import 

which amounted to 750 tons. Accordingly, the future demand 

i~ expected to grow to about 2600 tons by the year 2003. 

(See Table I). 

3. Pricing 

Since strawboard is not imported into the country, 

its price was investigated by taking the current import prices 

of both leatherbnard and duplexboard, the two products straw 

board is assumed to substitute. 'the P.O.B. prices of the two 

products are shown in Table II below. 

1 Ten Year Perspective Plan, ORCCP. 

G4 
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TABLE I 

DEMAND FORECAST FOR STRAWB0.~.?D 

BASED ON AN AVERAGE ANNUAL GRCW'!'H ~A'fE CF 8% 

( TONNS ) 

Year Estirrated Future 

Demand 

·---·-
Base Figure 750 

1988 810 

:989 8i5 

1990 915 

1991 1020 

1992 1102 

1993 1190 

1994 1285 

1995 :388 

1996 1499 

1997 1619 

1998 1749 

1999 1887 

2000 2040 

2001 2203 

2002 2379 

2003 2569 

GS 
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TABLE II 

F.O.B. PFICES OF ~EATHER AND DUPLEXBOARDS 

BI~~/TON 

Item Price 

Leather board 1400 

Duplexboard 970 

-

B. PLANT CAPACITY AND PRODUCTION PROG~.MME 

1. Plar.t Capacity 

This is an import subsituting project. The 

minimum economic scale of pulpborad making plant is 5 tonnes 
per 24 hours a day. If one considers 300 working days, the 

annual production volume will amount to 1500 tons. However, 

according to the foreca~t in this study, the local demand 
approximates this level some where in 1996. In other words, 

the plant will operate below sot capacity utilization for the 
coming 7 to 8 years. After this period, however, there is a 
qood chance for the plant ~o operate close to full capacity 

utilization. 

G6 
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The plant for which a price offer has been obtaine~ 

~as a 10 tcnnes'24 hrs. capacity and there is no price differenc~ 

be~~2en tie 5 tonnes and 10 tonnes per 24 hours capacity. The 

pl~nt ~apacity is, therefore, by far bigger than the market 

e~tima:~ envisaged. 

2. Production Programme 

The production programme and the capacity utilization 

are shown in Table III. Assuming that the plant would start 

producing at 27% of full capacity, it will utilize at the maximum 

86! of the full capacity of the plant at the end of its life. 

TABLE III 

PRODUCTION PROGRAMME AND CAPACITY UTILIZATION 

Production Capacity 
Year Demand Programme Utilization 

(Tons) (Tons) % 

1988 810 810 27 

1989 875 875 29 

1990 945 945 32 

1991 1020 1020 34 

1992 1102 1102 37 

1993 1190 1190 40 

1994 1285 1285 43 

1995 138d 1388 46 

1996 1499 1499 50 

I 
1997 1619 1619 54 
19q8 1749 1749 58 

1999 1887 1887 63 

2000 2040 2040 68 

2001 2203 2203 73 

l 2002 2379 2379 79 

:;r,o~ 2569 2569 86 

G7 
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IV. RAW ~TERIALS AND !~PUTS 

M.. STRAW AVAILABILITY 

The project is planned to process straw from wheat and 

barley, which are grown in the country abundantly. 

The peasant farming sector; which is the dominant source 

of the country's agricultural produces, uses on the average 

about 1.23 million hectars of land annually for growing wheat 

and barley only (See Table IV). It will be difficult to col­

lect straw commercially from the peasant sector since the 

farms are splittered and scattered and the farmers use the 

straw, among others, to feed their cattle. An exception is 

the mechanised peasant coopertive farms, which are increas­

ing in number as to be seen in Arsi and Gojjam Administrative 

Regions. 

With respect to the state farms, the Southern Agricultural 

Development Corporation is the main, if not the only, producer 

of wheat and barley. The concerned state farm enterprises under 

the Corporation and their respective wheat and barley farm land 

and production are given in Table V. 

The actual quantity of straw depends on several factors, 

including plant variety, soil conditions,fertilisers, metrolo­

gical conditions, harvesting techniques, etc. With the exception 

of about 1600 tons of straw per year presently collected by 

the Animal Peed Corporation f roa Dixis State Parm for animal 

feed preparation, the state farms burn their straw at cost for 

clearin~ the farm for the next plantation and only a negligible 

amount is grazed by roaming herd. 
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'rABLE IV 

PEASANT SECTOR PRODUCTION OF WHEAT AND BA1U,1'~Y 
I 

BY ApMtNISTRATIVB REGIONS: 1982/ID and l983/H4 - M/\lN Sl•!M::ONS 

r -·-·--·-·· 
1-- MAIN SEA~ON 1982/83 I MAlN Sl~f\H!]!'!.. . .12.l!J/!L'L ................. . 

Region 

. Barlev Wheat l\ct r 1.oy --·---i ·---···-- ~1!!!.!!J ..... . 
; Area Production Area Product ion Area r roduct. ion ___ t\..!ili! ... f .~'!.~~h!!:U ~~!L 

Ha Qt Ha Qt Ha Qt lid •JI 

.._ __________ .._. ______ ., __________ .. _______ .,.. __________ +-------+-··· -···---·-······- ...... ··-·· . - .... ·-
• Total 693210 6014127 486580 4821120 748773 -1-·-
• 

i!!!Z~L .. .21~~:!. l . ... _.it~'.~~'.!\'!. 
Arssi 123073 1297816 129720 1728932 1l06"i4 

Bale · 240051 220840 11565 10531 l 26854 

Gamo9ofa 15836 106022 3939 ·n 604 22352 

Gojam 127197 919697 424.48 415082 125704 

Gond~r 95532 1300753 45382 49l8l5 106642 

Hararghe 6630 52728 3149 26108 9071 

Illubabor 3388 26154 774 752Y 35lB 

~ofa 8524 65168 3841 31284 6251 

Shoa 174072 1310769 184042 1563138 210671 

Sidamo : 39842 · 27821~ 4 341 4 3'J 21 4 27 4 2 

Wollaga 21109 150367 6707 57937 21343 
l 

Wollo 55002 285599 50672 318439 62971 

ll"if'lllO 

17Y6!>0 

l lfd 6H 

67.J174 

9154 2 .i 

5904!1) 

24HIO 

40967 

1254647 

22'1611 

l 30724 

2816H7 

I i 4 I 4 •, 

l I I '/ 6 

41Hl 

41:1.l71J 

4H60H 

4274 

I I 11 I 

44 n 
11:17 :.! 4.., 

"JIJH J 

7l<h 

7 .i IJ H H 

1 1.fdl'J','/ 

IJ l i I I 

1 •, •• ., ,, 

J'i.!104 

i H f1 f1 I 4 

.! 'J., h '• 

11.01.I 

i 4 'ill I 

I~.! I f1h -I 

'•ti'l·lll 

'i'I I tiH 

i'1H I '14 

_...._ _______ . -----·----......... ·---··--· .... ···•···--- ..... ·- ........... .. 

SOt:RCE: General Agricultural Survey, Preliminary Her,ort l YH .i/tt4, Vo I. I, 

t Planning and Proqramme Dept .. , MiniHtry of /\qri,:u:turu. 
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It is generally believed that an averaae of 1.25 tons of 

straw per hectare can be mechar.ically re~overed from the state 

farms, the unrecoverable part se=~i~g t~e purpose o! enriching 

the soil for next season. P.ecordtC data from the Dixis State 

Farm put its average net recovery as high as: 2.1 tons/hectar·~. 

It must be noted, howeve~, that the grain yield rate of Dixis 

State Farm is also higher than average; third among the state 

farms, exceeded by the Lole State Fa~m which has the highest 

yield rate and the Serufta State Farm standing second. 

To be conservative, an average recoverable straw rate of 

1.2 tons/hectare have been f:at!y used in this study for all 

state farms. This gives a total of about 93,000 tons of mechanically 

recoverable wheat and barley straw from the state farms in the 

Arsi and Bale Administrative Regions only; by region 37,650 

and 55,380 tons, respectively. Details for each farm are given 

in Table v. 

The Ministry of State Farms Development in conjunction 

with the Southern Agricultural Development Corporation are 

presently entertaining a project idea to producinq about 5000 

tons per year of straw briquets at the Dixis State Farm. This 

still leaves about 88,000 tons of straw per year for the strawboard 

projects and the straw pelletising project beinq parallely studied. 

The amount being collected by the Animal Feed Corpora~ion is 

neqliqible compared to the RUpply and demand, and is covered 

by the projections of the straw pel!etising project under study. 

The above potential straw supply figures can further be 

supplemented by the possible straw supply from the increasing 

number of aechaniaed peasant cooperative farms which have high 

concentration in Arsi Region. If neeesssary, these can further 

be investiqated at feasibility study stage. 
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2. Straw Collection and storage 

The straw collection for delivery to this prc~ect 

car. be carried out in a similar manner as is presently being 

dor.~ at Dixis State Farm. At present all harvesting is carried 

out by comqine harvesters. The recoverable straw is picked-

~p 3nd baled by means of mechanised square balers (John Deere 

342A) producing bales of about 15 kg with dimension of 

1.00 x 0.46 x 0.36 meters (0.166 m1 /bale). The bales are 

ejected from the baler as it moves and manually collected and 

placed in piles at the perimeter of the field. The bales are 

then manually loaded on trailers for delivery. 

It will be necessary to replace the manual field 

collecLion of bales with wheel tractor driven trailers as the 

cons~gnment is going to be much higher than the present one. 

It must be noted that harvesting starts at the end 

of October or e3rly N0vember and generally completed by early 

January. The straw collection has to take place simultaneo~sly 

for technical reasons and for the fields have to be clear~d 

for prepration for the next plantation which starts shortly 

then after. This leaves a net collection period of about tlire.e 

months and the capacity of the collecting facilities {balers, 

trailers, wheel tractors, labour, etc) has to takP. this fact 

into account. 

The storage facility at the project site should al~o 

consider the seasonal supply of straw. Consider . .Y.ng the high 

volume of storage requirement, it will be preferable to use 

open storage, where the straw is covered with light weiqht tar­

paulins only. Enouqh space should be left between bale piles 

(about Sm) to create fire break. Takinq this into account, 

a straw volume (in tons) to storage space area !in m2
) ratic 

of about 1:2 can be used to rouq1\ly estimate the o~en space 

requirement. 

G12 
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B. OTHER INPUTS AND UTILITIES 

Other than straw, the plant requires a substantial amount 

of corrugated kraftliner ar.d kraft paper wastes which make about 

50~ of the strawboard. These are pulped in a hydrapulfer type 

unit and cleaned by a hiqh density cleaner. 

Caustic soda, rosin and alum are added for cooking straw 

ar.d tc ~tfect inter fibLe ~ending. 

Power requirement is about 300 KW and boiler capacity is 

3-5 '!'PH at IC kg/am 2
• Water required is 3800 m,,'24hrs. Effluent 

gee~ to drain without treat~e~t. He-ever, it has to be checked 

at the stage cf the feasibility study if the disposed water 

ccntains tolerably lcw pc:ilnticn. 

C. RAW MATERIALS AND INPUTS CONSUMPTION AND COSTS 

The consumption rates and estimatea prices of all ra~ 

materials and inputs are qiven in Table vr. 

It is assumed that the concerned farms take over the straw 

collection activity, as this is closely interlinked with their 

normal farm operations and supply the project. The farms can 

either buy the required trailers balers, trucks etc. by them­
selves or lease them from th~ project. At present, Dixis farm 
charqes 0.10 Birr/Bale (6.70 Birr/ton) for straw only. Rough 

estimations under noxmal conditions indicate a price of about 

20 Birr/ton of bal~d and collected straw at f.irm site (includ!nq 

collection and over head costs and some marqin). Transportation 

to project site will be a considerable additional cost dependinq 

on the distance. 

In this ~tudy an international price of 50 Birr/ton delivered 

at project site, a~ practiced in the UK, has been taken. 
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5. 

The straw requirement given in Table I~ ass~~es a 

maxi~um of 16~ ~oisture content of tr.e delivery and :- l~ss 

in t:rocess. 

TABLE YI 
RAW MATERIALS AND INPUTS CONSUMPTION AND COSTS 

! 
Co nsumptfon I ;.n:iua 1 Cost For . 

i 

Item p er Tonne Unit Price . 
I 2569 Tonnes of 
I 

Of Board i Board (Birr) 
I 
I I 
I ' . F.C. i LC 

Straw 5 00 kg 

Corrugated Board/liner 5 00 kg 

Other inputs 1 50 kg 

E"actric Power 2 00 KWh 

Fuel 1 00 kg 

Total 1,027,600 2,116,856 
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VI. 1'ECHNOLOGY A~m E~GIENERING 

7his profile describes the ~rc~~c--ioP of strawbcar~ 

for the printing industry usi~g cc~r~c~ted board and ~raft­

liner and straw. 7he beard is ~rccucec on a cylinder ~ould 

t~·pe of paper machine and th.: basis ·.,,..eight. varies from 

115 g/m 2 
- 160g/m 2

• Higher basis weiJht can also be obtained. 

A. P~OCESS AND TECHNOLOGY 

1. Straw Pulp Line 

Wheat straw is conveyed to crusher and vibrat-

ing screen before cutter for further treatment at cyclone and 

exhaust fan. Dirt, sand and foreign heavy impurities are 

separated. 

Through belt conveyor and hopper, straw is fed 

to digester for mild cooking with chemicals. After mild cooking 

the fibre stock is beaten at beater and screening is done. 

At cylinder washer the pulp is washed and cleaned. Heavy im­

purities can be separated again at super cyclone. Through 

valveless filter, the fiber is thickened before further 

proportioning. 

Caustic soda consumption is 8% on stra~ supplied. 

2. Corrugated Line 

Waste paper such as old corrugated carton, kraft 

paper, etc ••••• is dissolved at pulper together with water and 

white water. 
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V. LOCATION 

As str~~. the principal raw material, is very bulky to 

t~ansport, ~he factory should normally be located such that 

t~= ~our~e c: straw supply should be within a 50 km radius of 

the fac~orv. 

The loca=ion should provide enough infrastructural and 

social facilities to reasonably attract the skilled labour 

force req~irea for the plant. The required electric power 

sho~ld also be available. 

Taking the above into consideration, it is proposed that 

the project be location at Asella town which is only 175 km from 

Addis Ababa, a major market centre. Asella is the capital of 

Arsi Administrative Region and provides the required infras­

tructural and social facilities. 

If located at Asella, the project can be easily supplied 

with straw from Lole State Farm, 40 km from Asella. If the 

project expands its production considerably in the future , 

th~ mechanised peasant co-operative farms at Lole and Eteya 

(23 km from Asella) can easily supply the additional requirement, 

as these cooperative farms at each site are much bigger than 

the Lole State Farm. 

• 
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After pulping, the heavy impurities, such as 

sand, clip, etc •.•. are separated at high density cleaner. 

Through screen, the light weight irn~urities. 

s~ch as vinyl, plastic, styorfcam etc .... can be separated. 

At valveless filter, fi~er is thickened and washed for further 

~rocessin~. 

Double disc refiner will treat the stock to give 

proper strength and fiber fibrillation. 

3. Cylinder Mould Type Paper Machine 

Prepared pulp and chemicals are fed into each 

vat to form fiber mat for further web formation. 

The formed wet web is pressed to take out water 

from the web by press rolls, such as baby press and main press. 

The felt should be kept clean by shower. 

Also the felt should be ccntrolled for proper 

tension and guide by stretcher and automatic guide. 

At Yankee dryer, the pressed web is dryed to 

90% - 95% dryness. 

The evaporated vapour is vented thrcuqh ventilla­

tion hood. After dryer pat, paper is wound at pope reel part. 

As auxiliary equipment, vacuum system, paper machine drive system, 

drainage system, air compressor, lubrication system etc •••• 

will be used to operate paper machinery. 

Paper flow is shown in Figure I. 

Gl7 
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J. Technology Source 

The equipment, technical know-how and trai~i~g can 

be obtained from: 

MES Coproration 

C.P.O. Box 7180 

Seoul, Kor~:i. 

Telex: 

Phone: 

MESCO K24774 

765 - 2431/4 

B ENGINEERING 

1. Machinery and Equipment 

The machinery as described above is available as a 

turnkey project for around U.5$1,518,500, C & F Assab; whicll 

includes engineering and equipment supply •. 

The supply also includes the following items: 

Boiler, water tube type, 10 ton/hr, 10 kg/cm 2
, 

Air compressor, 2750 l/min, 1 kg/cm., 

Overhead crane, 5 ton capacity, 

Electrical works including M.C.C. panel substation 

system, power panel, liqhting panel, wiring, etc ••• , 

Conswmnable materials for wire, canvas, felt, 

etc •••• for initial operation. 

Estimated cost of machinery and equipment and techno­

logy fee and traininq are shown in Table VII • 

Gl9 
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TABLE VII 

MACHINERY AND EQt:IPMENT COST, TECHNOLOGY A~D TRAHiP:G FEE 

~ 0 s t . 
Items F.C.{Birr} L.C.(Birr)i Total Birr 

Machinery and equi;;:>ment 2,261,400 - 2,261,400 

Sub Total (FOB) 2,261,400 - 2,261,400 

Sea Freight (8%) - 181,000 161,000 

Inland transport, handling 

282, 70J and service charges (12.5%) - I 282,700 

Technology fee and training 400,000 - 400,000 

Two pick-up vehicles 54,000 36,000 90,000 

Fork-lift 103,500 - 103,5QO 

Spares 113,100 13,400 126,500 

Total 2,932,000 513,100 3,445,100 

Contingencies (10%) 293,200 51,310 344,510 

Grand Total 3,225,200 5£4,410 3,789,610 

G20 
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2. Lavcut and Building 

The la::o'.l': :or the straw board plant is shmm in 

Figure II. The sit~ a~ea is about ll,000 m=. The building 

required is ap?roximately 3500 m2
• 

Investment =ost on building and civil works is 

estimated as follows: 

Building, 3500 m2 

Land & Site Preparation (2%) 

Outdoor works (10%) 

Sub Total 

Contingencies Cl0%i 

Total Birr 

Birr 

• 
3,150,000 

63,000 

315,000 

3,528,000 

352,800 

3,880,800 

============== 

Building elevation is shown in Figure III. 
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VII. OPGANIZA'l'ION A~iD MANPOWER 

A. ORGANI2ATI0~ 

Considering its unique manuf]cturing proces£ and s1~e, 

the project is to have its own management to run its operaticn 

under the supervision of a state organization. The pro~osed 

organization chart is shown in Figur~ !V. 

B. MANPOWER AND TRAINING 

The total number of employees requiced to start one shift 

operation is 45. The break-down as weli as monthly salaries/ 

wages and qualifications are shown in Table VIII. 

For additional shift operations, the extra mau~ower require­

ment is given in Table IX. It must be noted that on account 

of a second shift, the post of shift supervisor has to be newly 

created. 

The training of staff will be undertaken by the Cc~pany 

which will supply plant equipment and machinery. Eventhough 

the technology is different, some orientation on board making 

can be given at the Wonji Paper Mill. 

Training facilities will be provided by the co~tractio& 

for about 6 key personnel, including the production/technical 

head. 

'--~~~~-----------------------
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2 

3 

4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 
16 

17 

18 

19 

20 

-

71'aLE V.!..!..L 
'·.!~.~·:AE~ -'E:~'.=:\~~E~t": FCR .Jrl£ s;;rc7 :JPE:U:-:oN 

-

I "'ont~~ ! -uta: 
I 

:-:~st I '.o. .J.: ~a!ary ~ont~:! Qua tfication 
=--= ,-Sv".:; Per Person Sa~ arl \Si<il1) 

P! ant Manager 1 1200 1200 
Secretary l .iso .150 Secretarial diploma 
Production/Teci"tr.ical 
Head 1 900 900 BSc. in engineering plus 

specialised training 
Chief Mec~ani.: 1 600 600 Poly graduate and experienl 
Mechan1c 1 400 400 Technical school graduate .I. 

Electrician 1 400 400 " n " 

Production C~erk 1 300 300 Commercial school graduate 
Forman 3 350 1050 Technical Schoo 1 graduate 
Operators 6 200 1200 Skilled 
Conversion Shop 4 2CO 800 Skilled 
Fork lift opertor 1 200 200 Skilled I 

Labourers 6 60 360 Unskilled 
Administration Head l 600 600 Diploma with Experience or 

B.A. in Administration 

Personnel Clerk 1 300 300 Commercial school graduate 

General Service Asst. 1 350 - aso Technical school graduate 

Drivers 2 200 400 3rd driving licence 

Guards 4 60 240 Unskilled 
Cleaner & MessengP.r 2 60 120 Unskilled 
Financhl Head 1 600 600 Accounting: diploma with 

expe,. .. :lnce or degree in 

accounting "' 
. 

-
Accounting clerks 2 ·300 300 Collllerc1a1 school gr1du1te 
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TABLE VII I 

?est 

•:v-:r:e ,· . ..: : a ! tieac 

sa:es ~M )istht>u-

t~O!'I Officer 

Purc~ase and Supply 

Officer 

Stare Keeper 

TOTAL 

. 

-

-

(Cont'd) 

Montnly 

'lo. )f Sa i ary 

::~!·s0ns ?er ?ers..;n 

l 600 

l 400 

1 400 

1 300 

45 -

~ 

, -
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Total 

Mont!'lly ~i..a~if'ica!~on 

Sa· ar-1 -Sici:1~ 

' 

~00 Jip1oma :n 119t. ~1 tn ex-

per~ence Jr MBA. 

I 

400 Corrmercia1 school graduate 
' 

with experience . 
i 

400 ditto 

300 Corrme re i a 1 school graduate i 
I 
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~c. of 

Post* Persor~ 

Shi f~ Su;;en·iscr . 
-

~echanic/electrici~n l 

Formen 3 

Operators 6 

Conversion shop 4 

Fork lift operator l 

Labourers 6 

TOTAL 22 
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Pl·..ts one for t:ie day 

shift. (Technical 

school graduate with 

experience, monthly 

salary 400 Birr) 

For qualification and 

monthly salary see 

Table VIII. 
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VIII. 

Duration of the im;leme~~aticn afte~ fi~3~;ial arr~n~e­

ments and contractual ccmmittment is esti~a~ed to b~ 18 months. 

This is with the assumption that the civil wo!"k and cosntruc­

tion will be completed i~ l~ months. Ro~g~ i~di~ation of 

project time schedule is shown in Figure V. 
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IX. FINANCIAL L~.D Ecm:oi·tIC EVALUATION 

FINANC:AL ANALYSIS 

1. Total Ini '-ial Investment Cr: st 

The major breakdown of the to~a1 initial investment 

cost is shown in Table X. 

TABLE X 

SUMMARY OP THE INITIAL rNVESTMENT COST 

('000 BIRR~ 

c 0 s t 
Cost Items Foreign Local 

Buildings and civil works 2716.56 1164.24 

Plant mactinery and equipment 3051.95 524.81 

Office furniture and equipment :!.2. 38 37.12 

Vehicles 173.25 39.60 

Pre-pr ... ·duction expenditure 7.17 6-1.46 

Total 

I 
5961. 31 1830.23 

Total 

3880.80 

3576.76 

49.SU 

212.85 

71.63 

779L54 

The strawboard plftnt requir~s an initial investment cost 

of Birr 7.79 million~ The foreign cu~~ency component amounts 

to Birr 5.96 million which repres~n~s iit of the ~otal initial 

investment cost:. The other 23t is reql:.ired in local cu1·rency. 

About Slt of the total foreign currency r=quirement will be 

for machinery and equipment. 

J 
~~~~~~--~~----------------------------------............................ . 
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2. gidng t:avital Reauirements 

The follc~ing pa~a~eters w~re used to estimate the 

net working caFital ~~quirene~ts of the strawboard plant. 

Items Mond1s of Coverage 

1. Cash in hand 0.5 

2. Account:s re<:e i\•a b le 0.5 

3. P.aw materials - s+:raw 9.0 

4. Work in progress 0.07 

5. Finis:hed products 1.0 

6. Accounts payable 1.0 

The net working capital requirement on the fifth 

year of production amounted to Birr 0.78 million which increases 

to Birr 1.14 million by t.he tenth year of production. About 

11% of the total net working capital required will be in 

foreign currency. 

3. ?reduction Costs 

The detailed production cost schedule is given together 

with other required finan~ial statements. 

The total production cost on the fifth year of pro­

duction amounts to Birr 2.39 million, out of which about sot 
JS in foreign currency. 

4. Internal Rate of Return (IRR) 

The str~wboard plant will not be financially viable. 

The internal rate of return c~lc~lated was -1.92\ with a net 

present value of Birr -5.8~ mi:l~on discounted at 10\ p.a. 

GJ2 
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The selling price assumed for the financial analysis 

~a~ 3irr 1710/conne of beard. This was arrived at by taking 

the a~·i::rage F.O.B. price of leatherbcard and duplexboard and 

t0ere~y adding freight charges, insurance, port handling, ~ank 

ch3rge, local transport and other costs. 

5. Breakeven Analysis 

The breakeven point would be reached at a production 

of about 1930 tonnes of board or a sales revenue of Birr 3.3 

million. 

B. ECONOMIC ANALYSIS 

The economic rate of return turned out to be 5.74% with 

a r.et present value of Birr -2.79 million discounted at 10% 

p.a. 

The project will create employment for about 45 people. 
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APPENDIX A 

TABLES Of FINANCIAL AND ECONOMIC AffALYSES 
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TABLE A.l 

,---------------------------------------------------------------·----- COlfll 2.1 

Str11 lolli Plaat 

• IDISTIIlL PIOJICTS SDtlCI. WIS llll& -----

I 
I 

f i111ci1! l11l11i1 - J1l1 1911 
Opport11it1 St•dJ - fiaa! le~rt 

2 rear(s) of co11trccti,s, l~ Jtars of pro41ctio1 
ctrre=cr co11ersio1 rates: 

forei11 carreacr l 11it : l.,~18 a1it1 1ce0t1ti11 ~1rreac1 
local ~rreacr I ~&it : 1.0181 m1it1 1c~1ti1& c:arrta~J 

1-------------------------~~~~~~~-~:~~~~~~-----~~~~-!~~~----·-------------------------------------------------------------------
Total initial inves taen t duilf COi!'tnctioa ,.He 

filei 111e~1: 1791.~• ?5.511 l foreip 
cumt aueta: 8.91 8.081 l fortil• I 
toul 111eta: 1791.54 Ti.Sll l foreip 

1-----------------------------------------------------~------------------------------------------------------------------------------
Source of funds turili cGUtnctii>1 pue 

I ~•itr a craata: 7191. 51 Tl.511 l forei11 
f oreip l0111 : I.Of 
local lOlll : I.II 

I total fud1: 1791.St Tl.511 l foreiJI 

-------------------------------------------------------------4-----------~----------------------------------------------------------

I 
I 
I 
I 
·1 
I 
ii .. 

Cashf low from operations 

Year: 
operatiac co1t1: 
depreciatio1 : 
iatereat 

pro41ctio1 co1t1 
tlereof f onic• 
total 11lu 

1 
1394.95 
113.51 

I.II 

2111.51 
53.11 I 

1411.25 

-512.21 
-512.H 
-w.n 
-03.H 

let p,_t fa111 at: II.II I : 
I1tenal late of lttan: -1.H I 
lean • lfllltrl: ·II.ta I 
lltln • 1111'11: -I.II I 

2 
1410.H 
113.51 

I.II 

2194.11 
52.42 I 

1115.15 

-tTl.21 
-tTl.11 .... .... 

-51H.lt 

3 
1512.31 
113.51 

I.II 

2115.92 
51.151 

lTtt.21 

-Ml.12 
-Ml.II 
W.11 
Ut.U 

·1 

------------------------------------------------------------------------------------·~·~·---·~-----------------------------------------

~, 

I 
I 

Indez of Bcbedal•• "111111., .. 

Total laltlal la•u\Mlt 
Total la•atlnt •rlac frMlctlH 
Total frMlctl11 COits 
lorUq Cafltal r1•1lre111tl 
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......... ~~ •.. 1'1.i ... ~········································ COK1ll 2.1 • llDOSTRIAL PIOJICTS SIRYICI, AbDlt aB~~A ·· ··· 

Total Initial I nvea tmen t la ·ooo Birr 

,,., .. ' ............. 1 2 

"'" , ...... , •h ...... 11\e ,...,.,.,, .. , •• , ....... , O.H 0.00 
1111•t111 ... tltll .. ,.. . . . . . IHI.JI 2321.41 
111111117 ... ""let f1clll\l11 . 15.U 121.'1 
11cor,.ra~ fl ... 1111\1 . . . . . It.II 29.10 
•••• , ~11117 ........... , . . . IUO.TO 2141.0I 

.............. ···········-·· 
(j') 
w Toul u ... ll•tlll' coa'• . . . . HIT.II 4Ul.H 
0\ 

Pra·f,....,111 ..,1u1 ••fl••t\1r11. 21.11 42.11 ., ....................... .... 0.00 
.••..•...•.•.. ·-············ 

To\11 l1lll1l l1tt1\lt1\ co1\1 . . . 3111.12 4114. 92 

Of it for1i11, 11 ' . . . . . . . . TS.51 71.~I 
···--···················-························································································~-~---···· .......•• 
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CID 

• '·""' I ,,,, •.;•i.'I ~ 
~ l~: i (1..•,.!,._·, '1 I ~·~I j ,, j 

"j 1'·':&;::·/~l? C 0 MFA I? ~·i:.. I ~·i:~ · r·~ . 
. ·~ ...... ~· . I I 11 I I I II I 

'!'ABLE ~.3 (Cont~~! .................. COHU 2.1 . UDOSTll&L PIOJICTS SHYICI, AD~IS HUI&····· ·-·-·······-······-~·-···-··········-······--···· 

Total Production Costs 11 ·ooo Blrr 

I ear .•••.......••••• 

I of 1t1. ca,.cl\J (1l11l1 •rt4•cl). 
la• 11\erlal I .......... . °"'' r11 11terl1l1 . . • • : . • . 
ftlll\l• ............ . ................... 
""-'• tlree\ • . . . . . ..... 
.... ,,, lllltelllct . • . . • . . . 
s,.,.. ............. . 
fae\trf .,...., . . . . . . . . . 

faeterr 111\a .......... . 

Mllal1\n\ltt '"'"... . . . . . . 
... ,,. "'"· ........ •t1trt•Uo1 
tlrtet "'"· ••••••••••• ,, ... , ••• 
lttrtel•ti• . . . . . . . . . . . . 
f l111ei1l ltlte • • . . • • . • • . 

Total ,,.._ti11 ct1te . . . • . . 

c..u ,., 111\ c 111111 ,,., J • 
Of l\ ftrtlll. I • • • . . • • . . • 
or '' "'~·• . . . . . . . . . . 
Tttal l ............... . 

I 

54.03 
lU.50 

UH.OD 
H.27 
H.14 
15.51 

no. 11 
0.00 
1.71 

10 

H.35 
117.31 

1491.00 
70.81 
12.71 
15.51 

270.U 
D.DD 

10.U 

ll 

63.02 
202.31 

lilt. DD 
U.42 
11.14 
U.51 

no. n 
D.00 

10.H 

12 

II.II 
211.U. 1 

1ut~oo " · · 
I0.57 

105.70 
15.51 

270. Tl 
0.00 

10.11 

13 

U.45 
US.II 

1'187. 00 
16.03 

112.IT 
15.H 

270. 71 
0.00 

11.35 

14 

71.U 
2U.OO 

20.0.00 
12.0I 

120.12 
U.H 

zn.n 
0.00 

11.13 
-------------- ---------····· ----···------- ······-------- ---········-·- ............. . 

2111.IT 
11.U 
I.OD 
1.00 

U3.ll 
1.00 

2141. 21 
12.15 
0.00 
0.00 

Hl.24 
0.00 

2212.U 
12.11 

O.OD 
0.00 

511.Zt 
0.DD 

201. II 
U.10 
0.00 
0.00 

Hl.Zt 
0.00 

2111.~l 
U.12 
0.00 
0.00 

238. II 
0.00 

2181.12 
14.20 
0.00 
0.00 

238. II 
0.00 

-·--·········· ····-········· ·······--····· .............• .............. . ............ . 
25H.30 2UT .15 2904. 4T 3013.52 2111. 74 3051.U .•..•.•....... .............. .............. .....•.•....•. .....•.•...... ······•······· .•............ ·············- ·····--······· ......•••...••.....••••.....•.......•..... 

1.37 
41.57 
15.41 
15.51 

1.14 
41.lT 
11.51 
l~.~· 

I.Tl 
47 .47 
11.20 
U.51 

1.U 
41.TI 
11.15 
U.51 

1.52 
U.27 
IO.U 
15.U 

l.H 
•0.14 
11.U 
15.H 

-------···----·--------------------------·············-····································--······································· 
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~··.····1 ':JG.···"; COMFAR ·~·...... .. 
~·~" .·I 111111111 TABLB A.3 (Cont'd) 

··········••··•·•·············••····•································· CORJAI 2.1 · llDDSTllAL PIOJICTS Sll,ICI, ADDIS Al&B& ····· 

Total Production Coate la '000 Birr 

, .. , ............... . 
l of•· ClflCl\r (1lql1 JrM1et). 
111 11t1rlal I . . . . . . • . . . . 
O~r r11 11ttrlal1 . . . . . . . . 
IUUUu .•........... 
htrtr .............. . 

' ...... ,. •tnct •.......... 
le,.lr, 11i1ttla1ce . . . . . . . . s,..... . . . . . . . . . . ... 
fac\1rr '"'HM• . . . . . . . . . 
racttrr Ctl\I • • . • . . . . . . • 
....... ,,.,," .,.,~.1d1 . . . . . . 
l••lr. coat1, 11le1 11d •t1trtb1tio1 
tine\ coata, 11le1 11d di1trillltio1 
h•nclaUoa . . . . . . . . . . . . 
f iaaaclal coa\1 • . . . . . . . . . 

Total .,.._\l• co1t1 ...... . 

COila '" •1' ( 1l11l• •rMICt ) • 
Of it f1nlp, I •......... 
Of ll t1rl8'11,I • • . . . . . . • . 
focal laMr •••......... 

15 

15.U 
ZTS.31 

2213.00 
H.55 

129.21 
15.S9 

210.79 
0.00 

12.U 

3004.94 
14.12 
0.00 
0.00 

238 .61 
0.00 

3251.U 
••..•••..•.... ...•..•....... 

1.41 
40.44 
12.n 
15.U 

16 

92.60 
297. 31 

2319.00 
IOS.52 
m.u 
JS.59 

270. 79 
0.00 

12. 90 

3219.IO 
15. 41 
0.00 
0.00 

238. 61 
0.00 

3471.70 
·············· . •..•....•.... 

1. 48 
C0.05 
13.84 
15. 59 

11 

100.00 
321. 13 

2569.00 
IU.04 
141 .30 
15. 59 

270.79 
0.00 

13.SO 

34~1.35 
18.20 
0.00 
0.00 

216. 61 
0.00 

3704.16 
·············· . •...•.....•.. 

1.U 
39.H 
14.15 
15.U 

························-·········································-············-·······-············································ 
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TABLB A. 4 ••••••••••••••••·••·•············ .......•..... co1r&1 2.1 ....•..••••............. 
~n~ ,'I lltllllll 

· llDDSTll&L PIOJICTS Sll,ICI, ADDIS &l&I& ····· 

Net Norkin• Capital h '000 lirr 

,,,, ................. 3 4 5 • 7 

Cottr11t . • . . . . . • . Ille c~to 

C1rn1t ... "a 
&cct11\I rtctl••••· ... u H.1 51.12 81.H SS.SI H.70 74.18 
l1tt1t1rr 114 11ltrl1l1 . 111 2.1 H5.18 50.48 518.77 138.10 IH.H ....., ......... I Ht.I o.n 0.18 0.11 0.20 0.21 .,.,. ......... • ... 0.00 0.00 0.00 0.00 0.00 •n u ,,.."" . . . . 2 lit.I T.70 8.17 8.H 1.23 1.93 f 111 .... ,,..1ct1 ... H U.t 118.25 123.31 IU.03 Ul.31 141.H 

Cllll 11 .... . . . . . . . u H.O 12.H 12. TO 12. T2 12.n 12. T7 Tttal etrrt1t 1111\1 . . • . . . • . . Hl.19 751.80 808.IO HT.37 132.H Clrrt1t ll1•llltl11 114 
lcetute t1r1•l• . . . . . . H u.: 115.43 122.H 130.17 131.50 147.U 

...•.......... .............. ····-········· ....••...••..• . ..••......... 
"' lllllll ca•llal . . . • • . . •.. 514.H 121.H 171.'4 TH.II TU.IO l11rt111 11 11r•t11 c1plt1l • . • • . . 514.H 44.SD 47.11 52.U SS.14 
ltt ...... ., c••ltal, local ...... 511.31 559. 18 102.15 160.12 701.11 let 11r•t11 c1•lt1l, for1l11 ..... H.17 U.IO 73.H 71.24 82.92 

Iott: 1dc : 1l1l111 d1r1 of coter111 ; co\o : coefflcie1\ of \urao•er . 
···················································~-·-············ ····························••············•··········•········•·· 
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'l'ABLB A.4 (Cont'~L ........................... conu 2.1 • IRDUSTll&L PIOJICTS SIHICI, ADDIS &B&I& ••••• .......•..••....••.........••.•.•..... 

Net Norkina Capital 11 '000 Birr 

Tnr ................. 8 • 10 II 12 

Cottr11t • • • • . . . . . ..c co to 

C1rrut 111ttl a 
&cct11t1 rtctl•••l• . . . 15 U.I 79.02 84. 28 U.93 96.05 102 68 
l1t11torr ... 11t1rl1l1 . Ill I.I 741.13 801.18 885.2~ 934.51 1009.5S .. .,., ......... l HI.I 0.23 0.24 0.2& 0.2( 0 29 Sptr11 ..•...... I ... 0.00 0.00 0.00 0.00 0.00 a •• ,. 11 trotrtll . . . . z 110.1 10. 4T 11. 17 II. 92 12.14 13.62 • r1111•141 •rt4tct1 30 11.t 1U.b5 168.S~ 179.87 192.10 20S.38 ...... ... 

c... 11 •••• . . . . . . . JS u.o 12 .ao 12.83 12.8& 12.IO 12.93 Total c1rr11t 1111\1 . . . . . . . . . 1012.30 1078.24 1160. 09 1248 57 1344.42 C1rre1t li1•llitle1 11d 
&eco11\1 para•lt . . . . . . 30 12.1 m.10 167 .ST m.as 191. OS 20t.27 

·············· ..... ········ ··········~··· ~---·········· ·········••··· 
let 1or,i!ll u•lt•l . . . . . . . . . . 84SJO 910.61 981. 23 mT.U 1140 16 J1cr111t i• wor•i•I capital ...... 60.39 6~.48 70J6 78.21 82. 64 

It\ 1orki1C c1•lt1l, locil ...... T57.2Z 817 .22 881.18 HJ.Tl 1021 .S2 
ltt toltllC c•tltal, fortil• . . . . . IT .97 93.U H.35 105.U 112.84 

Iott: 9'c : 1111111 ••r• of cottr11t ; co\o : cotff lcle1t of turaoter . 
···························-·······································-·-·························-···································· 
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'l'ABLE A.4 (Cont'd) ··············-····- co1ru 2 I . IHOSTll&L PROJICTS SllUCI, ADDIS &BAB& ••••• ----------------···--------------------·-····-···· . 
Net Working Capital iD ·ooo Birr 

!ear ................. 13 14 15 16 17 

Cower1ee . . . . . . . . . 1dc co to 

Curre1t 1111&1 I 
&cco11t1 r1c1it1ble . . . IS 24.0 109.71 117.51 125.82 134.80 144.48 
l1•11tor1 11d 11teri1l1 . lTl 2.0 1089.20 1117.SI 127U9 1373.18 1482.84 

c."l ... ,., ......... 1 310.0 0.31 0.34 0.36 0.38 o.u ... SJ1rte ......... • ·-- 0.00 0.00 0.00 0.00 0.00 N 
lorl 11 trtere11 . . . . Z HO.O 14.55 IS.59 16.81 11.H 11.17 
r1111~ trod1ct1 ... H u.o 219.43 235.03 Hl.H 281.U 281.H ea ........ •"•.,I 15 H.O 12.97 13.02 13.08 13.12 13.17 

Tttal e1rrt1t 111et1 . . . . . . . . . 1446.11 IS58. 99 1619.18 1801.H 1941.04 
C.rrt1t ll1•tllti11 11d 
&ccttlta ,., •• 1. . . . . . . 30. IZ.O 218.29 233.14 250.U 268.30 281.61 

-----------··· ·-·-···------- ------····---- -------------- ·····----~----ltt ttrlllc Clfltal . . . . . . . . .. 1227 .19 1325. u 1421.17 1540.IS 1861.43 
llC:rtltl 11 IOrklll Clfltal ...... 17.U 97.26 103.62 lll.81 120. T8 

ltt 11rll11 c1tlt1l, local . . . . .. 1101.90 1191. 03 1291.98 1394.U lUS.19 
ltt ltlllac c1tU1l, forel11 • . . . . 119.H J28.12 136. Tl 146.14 151.24 

ltt1: lie : 1111111 d111 of co•1r11e ; coto : coeff icle1t of tur1o•er . 
···················-···················································-·························-~·-···-··························· 
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'·"" ~ ..;·~,· 11i.,. •· 111 H., '···~·•-C'' I lljlfjt'I .. . 
'l'llliI.E: "-· 5 ..................................... COMfAR 2. I . INDUSTRIAL PROJICTS SllVICF, ADDIS ABABA ····· ---------------------------------

Caahflow Tables, construction in ·ooo Birr 

Tear ... ..... I 2 

Total caa• i1f lo1 . . 3111.lt 4614.92 
···----------- -------······-

rt111Cl1l rtlotfCll . 3111.IZ 4114.92 
Salta, 1et of t11 . . 0.00 0.00 

Total caa• ottflo• . . 3111.IZ 4674.92 
a -------------- -------···--·· .. Total 1111t1 . . . . 3111.11 4114.92 w 

0,.ratlll eoe\1 • • . .... 0.00 
Cott of f llelCt . . . t.OI O.H 
.... ,..t ..... t.H O.OD 
Cort1rate \11 ... .... O.OI 
lid ..... ,., •... t.H I.OD 

' Strfl11 ( .. flclt ) . t.H 0.00 
C...la~ ca•• .. la1ce .... 0.00 

l1f l11, local . . . . TH.II 1011.U 
O.tfl11, local . . . . TH.II 1091.U .. 
S.rtl11 ( .. f lelt ) . t.lt O.H 
l•fl•, ftnlp . . . ISH.52 UH. Tl 
O.Ult1, ftnlp • . . 2H4.5Z UH. Tl 
S.rtlll ( .. ,, •• , ) . I.It O.OD 

ht cuUltt ••... ·3111.11 -4114.92 
C..la\M 11\ 111Hlt1 ·3111 .II -TTtl.~4 

Straw Board Pl11t ·•• ri111ci1l &11lJ1i1 · Julr 1111 



r --------------------· 
...-~··::.':'.;.;,,;·~ 

.~ ... "<> _. -~."·,·~J c•· ) t. .. , •.. ,· ... , I· " .. 
~·.· .·~ ·~< ... VcoMFAR ':4...;,,;;.'.;\,~ ... ·, lltlfllll 

TABLE A. 5 ( C"n1:_'.~-~-----·--···------·······- CONJAR 2.1 • UDOSTRUL PIOJICTS SIHICI, ADDIS &BAH ••·•• ----------------------···------ft·--· -

Caahf low tables, production in ·ooo Blrr 

Tur. .... 3 4 5 6 7 a 

Tot1l cash i1f lo1 . . 1611. 68 1623.07 1751.12 1892. 7S 200.84 2207.01 
-------------- -------------- -----------·-· ----·-·······- ------~--····· .............. 

f i111ci1l re1ource1 . lltU T.11 7.62 8.33 8.94 9.66 
Sales, net of t1i . 1496.U 151~.H 1144. 20 1884. 42 2034.90 2117. 35 

Tct1l c11h ou,flo1 .. 2094.94 1532.21 1627. 66 1733.15 1145.24 2Hl.77 
Cl ··--·--------- ·------------- -------------- ····-----····- -----------~-- .....•••....•• ,,. 

Total 111ets . . . . 699. 99 51. 61 55.30 60.48 14.89 1H. l9 ,,. 
Oper1tin1 co1t1 ... 1394.95 1480. 60 1512.36 1672.68 17&0.35 UH. 58 
Coat of fiaanee . o.uo 0.00 0.00 0.00 0.00 0.00 

lepnaent ..... 0.00 0.00 0.00 0.00 0.00 0.00 
Corponte tu .. 0.00 0.00 0.00 0 00 0.00 0.00 

Phideada paid .. 0.00 0.00 e.oo 0.00 0.00 0.00 

Sarpla1 ( deficit l . -483. 2£ 90.86 12UT 159. 61 198.61 IU.24 
Ca11l~ted ·c1s~ b1l1nce -483.26 -392. 40 ·268.24 • !08. 63 U.98 20.21 

laflo•. locd . . . . 1562. ~l 1620.62 1'149.20 lHS.8! 2040. 77 2203.U 
Ollttlo•, lord .... 1389J9 906 .11 970. 3C 1040.82 llU.51 1212.33 
SurDlu1 ( deficit I 112. 9?. 713. 91 778.91 &49. o~ 9U.21 991. 38 
Inflow, fl'r!illl . . . ~9.17 2.U 2.62 2.86 3.07 3.32 
Olltflo1, f: rei111 . . . 10~.3S 625. so 63i.~6 692.3~ 729. 72 839. 44 
Surpluc ! deficit ) . -~H .18 -523.06 -6~4.14 ·689.41 ·726.65 ·836.12 

let cuhflo• ..... ·483. 26 90.86 124.11 H9.6l 198.61 m.~• 
Cutul1ted 1et c11hf lo1 ·8214.80 ·8113.94 ·80S9.78 . 7900 .17 • 7701.56 -n46.33 
------·------------------··------ ~-·····---··-----------~-----····-··--·~---··-~·-··-··-·····-·······--~·-·························· 

Str11 Bo~rd Plant ··· Pln1nci1l An1l11l1 - JulJ 198~ 



r - - - - .. - ... .. - - - ... - ... - - .. - .. • 
"" ~· ~ \,, 1: I i•··:· ! ··~· 1 •••• I. . ,.,~:,~·· ...... ~;,il, .. ;t, ,I :1V , , ( ,-.-~ f" f1 l.111] 

i:'i ~ ' :lliJ!·, .. ,. ' /J •: • .... .. • . w ,. ...... • •• " le Ji j ' ~; .. I .t,:1::: "" ' •II: I:' '1~ ... t'M•1.,""1 I 

____ .... TAl't.£ ... A.0 .!!> ••. J.G~P.t.'.9:.L .. -. -... -. ---- . --- --· -· -- COftrAR 2 .1 INDDSTRIAL PROJICiS SIRflCI, ADDIS ABABA -· ·· 

Cashf low tables, production in ·ooo Birr 

leu ......... 9 10 11 12 13 H 

Jot1l c11b l1f lo1 . . 2313.H 2~74. ST 2780.69 3004.00 3240.80 U03.U 
-------------- ····------·--- ·---------·-·- -·----------·· -----~·-·····- -·········---· 

r1111clll n1oarcu . II.CT 11.H 12.20 l~.21 14.03 IS.U 
S.ltl, It\ of \11 .. 2313.41 2H3.29. 2768. 49 2990.79 3221. n 3418.40 

Tot1l c11b 01tf lo1 . . 2221.H 2240.26 2393. 71 2S60. u 2911.SC 3276. 51 
-------------- -------------- ------·------- -····-········ ·············· ---------····· 

a Tot1l 1111\e . . . . 203.H 11.14 11.41 95.0 111.89 240.52 .... O,.r1ti11 co1t1 . . . 2122.IO 2151. 41 2305.23 2464.29 2833.13 2820. 32 Ut Cott of f i111ce . . . I.OD 0.00 0.00 0.00 o.oa 0.0~ .... , ... , ..... .... 0.00 D.00 0.00 o.~o 0.00 
CoJJOrttt \11 ... .... 0.00 0.00 0.00 171. 52 21S.73 
lhHtHI t1l4 ... I.It 0.00 0.0~ 0.00 0.00 o.o; 

S.rpl11 ( .. flclt I . UT.II 334.32 316.98 443.16 242.21 227. 37 
C..111" e ... ~l11ee 412.H UT. 22 1124. Ii ISSl.08 1110.32 2037 .u 
laflo•, loc1l . . . . 2311.35 2STO.TO 2776.U 2999. 47 3235.H 3498.61 
O.tflo1, loc1l . . . . lHl.32 ~3T9.0I 1411.0 1H2.S3 1903 .11 2081. 09 
S1rpl1• ( .. flclt I . 1112.14 1191.14 1295. OS 1406. 93 1332.11 1417J2 
l1fl01, fontc1 •.. 3.IO 3.11 4.19 4.U 4.12 S.34 

\ O.tflo1, fortlcl ... UT.14 16l.2C 912.26 967.61 1095.42 1m.u 
S.rpl11 ( .. flcit I . -114.35 ·HT .32 -908.07 -963.07 • IDH .11 ·1190. IS 

ltt e11~f lt1 . . . . . UT.II 334.32 311.H 443.16 242 .21 227.37 
C111l1t .. "' Clf~f lt• -7311.14 ·1054.32 -6667 .35 ·1223. 41 -5111. 23 -5U3.U 
-------------~- ~--------------------··--------------------·······---~---·---~p···-···-·········--·---~---····-···············--······ 
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Cil .. 
0\ 

- - - - - ... - - - - - - - -
TABLE A. 5 (Cont'd) ..•••.•...•.••...••••••.. COIJAR 2.1 • 

--~·--·-------· ··--·--·-----··········----·· . l•DOSTIIl~ PIOJICTS SllYICI, ADDIS Al&I& ····· 

Ca-:Jhf low tables, production in ·ooo Blrr 

Year ..... . 

Tot1l c11• iaf 101 . . 

F1111ci1l resource• 
Siles, 1et of t11 . 

Tot1l cit• outflo1 .. 

Tot1l 11sets . . 
Oper1tl11 cost1 . 
Cost of f i111ce . 
lep171eat .. 
Corponte tu 
Dhideads paid 

Surplus I deficit l 
Cu1-J1ted c1sh b1l11ce 

Jdlo1, local ... 
OuUl01, local . . . 
Surplus ( deficit l 
hlJow, !orei11 .. 
Outflo1, forei11 .. 
Surplu1 ( def 1cit l 

Ret cas•f 101 . . . . . 
Cu11l1ted 1et c11•f lo1 

15 

3713. TO 

l6.5T 
,. 1 .13 

,J95.32 

120 .19 
3019.15 

0.00 
0.00 

t55.38 
0.00 

388.38 
2426. 08 

3778.0l 
U34.&l 
1543.39 

5.69 
1160. 71 

· 1155. 02 

388.38 
·5365.48 

16 

400.98 

17 .89 
4068.09 

3663.06 

129. 77 
3235.09 

0.00 
0.00 

298. 20 
0.00 

422.92 
2848. 99 

4079. 83 
2427. 47 
1652.36 

6 .14 
1235.$9 

·1229.H 

422. 92 
·4St2.55 

17 

4412.30 

19.31 
092.99 

3952.06 

140.09 
3467.55 

0.00 
0.00 

344. 42 
0.00 

46C.24 
3309.23 

4405. 67 
2635.64 
1770.02 

6.63 
1316.42 

·1309.78 

460.24 
·4482. 31 

------------------------------------·-····-----···-·-······--······--·-·············-········-·······-········-······-·············· 
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(;') 
~­..... 

TABLE A$5 (Cont'd) 
--··········-········-------·----------------------------------------- COKPAI 2.1 · 

Cashflow Discounting: 

1) lqai\J p1id ~er111 Ret i1co1e flo1: 
Re\ pre1e1\ •alue .............. ·8965.69 1\ 
J1\er11l 11\e of letara (JIRll) .. -16.41 I 

b) le\ Wort• •er1a1 let c11h retur1: 
Ret pre1e1t •alue .............. ·5131.99 1t 
latend Rite of letun (11112) .. ·1.92 I 

cl l1ter11l lite of let1r1 on to\11 i1•e1t1e1t: 
le\ pre1e1t •1lae .............. -5131.99 1\ 
lnten1l h\e of htan ( Ill l .. ·I. 92 I 

Re4 l~r\h : lquit' paid plu1 re1er•e1 

10.00 I 

10.00 ' 

10.00 ' 

--···-·-·-·····-·····---······--·-·············-··················-······················-·········································· 
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a .. 
CD 

~flt;:;:;::::::~:· >~ ;~~ f
l •' •.• ,~.~ •• ' HI -.. m ..... ) .. ·'•~ (!J 
~:~~;1.r- COM FAR 

· ... ·~· , .. , 1.IMIUO TABLE A.6 
----------------·-------------·---------------------------------------co"'•• 2.1 - IRDOST~IAL PIOJICTS SllYICI, ADDIS 1111& ····· 

\ 

Net Ir.come Statement in ·ooo Birr 

Tur. 

Total 11le1, iacl. nlo tu ..... 
Le11: tari•ble CQlt1, 11cl. 1ale1 t11. 

hrlable 11r1l• 
11 l of total 1ale1 

101-•aria~le ~01t1, i1cl. depreciation 

Opfrational 1ar1l1 . 
11 I of tltal 1ale1 

Colt of f lan<'e 

Gro11 profit . 
AllHHCH .. 

Tau'1e profit . 
Tu 

Ret profit . 

Dhidt1d1 paid . 
l1dhtrlb1ted profi~ ...... . 
lcc111lated 11dl1t1lb1ted profit . 

3 

1496.U 
1070 .S6 

•ZS.t9 
28.45 

937.96 

-Sl2.26 
. 34. 24 

0.00 

Sl2.26 
0.00 

·512. 2& 
0.00 

·512.2& 

0.00 
-512. 26 
-512.26 

4 

l&IS .95 
!156 .20 

09.U 
28. 4S 

937.96 

·CU.~1 
·29JI 

3.00 

·418.21 
0.0" 

·418.?.l 
0.00 

-471. 21 

0.00 
·471. 21 
-990. 4T 

5 

1744.20 
ll4T.98 

OS.24 
28.0 

937.16 

·HI. 72 
·25.33 

0.00 

·Ul.T2 
0.00 

·441. T2 
0.00 

-UI. 72 

0.00 
·441.72 

·1432.19 

& 

1114.42 
1341.21 

U8.U 
21.45 

937.9! 

·401.13 
·21.32 

0.00 

·401.U 
0.00 

·401 .u 
0.00 

·401.U 

0.00 
·401.U 

·1134.02 

7 

2034.to 
1455.H 

571.14 
28.45 

U7.H 

·3H.OI 
·17. 64 

O.OD 

-·m.01 
0.00 

·3S9.0I 
0.00 

·359.Dl 

0.00 
·H9.0l 

-2m.u 
Gro11 profit, I of total ulee . . . . -34.24 ·29.59 ·2S.33 ·21 U -17.14 
let profit, I of total ulea . . . . ·34.24 ·21.59 ·U.33 ·21.32 ·17.14 
IOI, let profit, I of eqai\r. . . . . ·8.57 ·&.14 ·5.67 ·5.18 ·4.11 
IOI, let proflt+lntere1t, I of i1te1t. ·6.12 ·5.68 -~.22 ·4.72 -4.11 
·················-·· -········---·---···-··--··-·············-·····-·-··· ·········· ....... ········-·················-················ 

Str11 Bo1rd Pl1nt ··· rtn1nci1l A11lr1i1 · J1lr ltll 
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~ 

c:l ... 
'° 

......... ".!'~~-~~---~:-~----~-~~~::.~~---························· COMrAR 2.1 - I•DUSTll&L PIOJICTS Sll•ICI, &DDll &l&I& .... : 

Net Income Statement 11 '000 Birr 

tear ....... . 

Total 1ale1, i1cl. 1ale1 \11 . 
Le11: Y1ri1ble co1t1, l1cl. 11le1 t11. 

hrhble 11r1l1 
&1 l of \o\al 11le1 . . . . . . . 

lo1·•1ri1ble co1t1, l1cl. deprecl1tlo1 

Opera\lo1al 11r1l1 . 
&1 l of \o\al 11le1 . . . 

Coit of fl111ce . . . . . . . . ' 

Gro11 profit . . . . . 
Ulo111ct1 . . . . . 
T111ble profit . . . 
T11 . . . . . . . . 

le\ profit . 

ti•lde1d1 paid . . . ... 
l1di1trib1\ed profit . 
lcca11l1\ed 11di1\rlba\ed profi\ . 

Gro11 profit, l of to\al 1ele1 . 
let profit, l of \otal 11le1 . 
IOI, let profl\, l of eqal\J . 
IOI, •et profi\ti1tere1t, l of i1•e1\. 

a 

2197.3S 
mtu 

9 

2313.48 
1898.21 

10 

2SU.29 
1134.02 

tt 

2Tll.41 
lH0.14 

12 

2110.11 
2131.11 

······-······- ··············- .............. .....•.•.••... ·······-······ 
62U6 
28.0 

Hl.08 

615. 2T 
28.45 

191.09 

129.27 
28.U 

923.63 

717.U 
21.U 

IU.U 

HI.to 
Zl.45 

123.U 
•••·••········ ············-· ···••••···••·· ....•........• . ..•.....•.... 

·2SS.90 
·tt.H 

0.00 

·222. 82 
·9 .39 

0.00 

·114.36 
-7.SI 

0.00 

·IU.H 
·4.tt 

0.00 

·12.U 
·2.U 

0.00 
··········-··· ···········--· ·······-······ .......••....• ····•·•·•···•• 

·2SS.90 
" 0.00 
·2U.90 

0.00 

·222.12 
0.00 

-222.82 
0.00 

·194.36 
O.DO 

-114.31 
0.00 

·135.H 
0.00 

·13S.H 
0.00 

·TZ. 73 
O.IO 

·12.U 
O.H 

.............. .............. ·············- ......•....... . .......•...•• 
·2SS. 90 

0.00 
-zss. 90 

-2448.93 

-11.U 
-tt.U 
-3. 28 
-2.93 

·222.12 

0.00 
·222 .12 

·26Tl.TS 

·9. 39 
·9.39 
-2.H 
·2.U 

-194.36 

0.00 
·194.H 

-2881.10 

·T.H 
·T.H 
-2.,49 
·2. ti 

-IH.H 

0.00 
·135.H 

·3102.0I 

·4.U 
·4.11 
·l. 75 
·l.H 

·72.U 

0.00 
·TZ.U 

·3074.11 

·Z.U 
·Z.U 
·O.U 
-0.IO 

···-·········-······-··············································································································· 
S\r11 lo1rd Pl11\ ··· r11i1cl1l l11IJ1l1 · Jalr 1111 
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TABLE A.6 (Cont'd) 
.... , ................................................................. COKJAI 2.1 · 

:. Net Income Statement la ·ooo Birr 

Year . . . . . . . . . . . . . . . . . 13 l4 u II \1 

Total 1ale1, i1cl. 1ale1 ta1 .... n2s n 3Ul.40 3787. 13 4081.0I 4392.H 
l.e11: nriallle col\1, hcl. 11111 tu. 2308. 73 24H.93 269S.36 · 2110.H 3143.18 

·············- ..........•... ···········••· -············· .............. 
Yariable 1ar1i1 ........... 918. 04 992. 4T 1071.77 1157.40 1241.13 
la l of total 1ale1 . . . . . . . . . 28. 4S 28.U 21.0 21.0 21.0 

Moa·,ariable co1t1, lncl. depreclatlo1 ~61.00 m.oo m. oo m.oo Hl.00 
·····~········ ···•···•······ ...........................•......•....... 

a Opera\10111 1n1in .......... Ul.03 431.41 ~10.77 Hl.31 IH.U 

"' A1 l of total 1ale1 . . . . . . . . . 11. 06 12.31 13.SI 14.H ts.II 
0 

' COi\ of fi1111ce . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 
...••......... ·········-···· ......•••.••.• ..........••.. . .....•..•.... 

Gron profit ............. 3ST. 03 431.41 SlO. TT 511.H 111.13 
Ulo111c11 .............. 0.00 0.00 0.00 t.H 1.00 
Ta1able profit ............ 351.03 431.4? uo.n HI.st 111.U 
Tai .........•....... 171.U 2U.U HS.31 211.21 H4.U 

····-······--- .............. ·············· .......•...... . •...•...••.•. 
let •roflt .............. na.u 2U.U 2U.H 211.20 344.42 

Dhl•ud1 paid . . . . . . . . . . . . 0.00 0.00 0.00 0.00 O.to 
l .. i1trill1ted profit ......... m.u 2n.n 2H.31 211.20 344.42 
lcc111la\ed 11di1trll11ted profit ... ·2196.30 ·2180.H ·24H. ll ·2121.H ·tTl2.H 

Gro11 profit, l of total 11le1 .... 11.06 12.37 13.H 14.H 15.11 
let profit, I of total 11111 . . . . ~.u 6' 11 1.18 . T.U T.14 
ao1. let profit, ' of •••ltJ . . . . . 2.29 2. T7 3.21 3.U 4. ,, 
ao!, let profl\•l1tere1\, 'of •• , •• t. 1. 92 2.26 2.H 3.0I s. ., 
-········-·····-······-··············--·····-···········-··········································································· 
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·~~.;.~. ~~ ·.··. ·:n·,~ c•, 
~~·-~1-·~iJ.( COMFAR 
~-~~ .·I 111111111 

· llDDSTll&L PIOJICTS Sll,ICI, ADDIS &IAIA ····· TABLE A. 7 (Cont_~~~---······················· COKPU 2.1 ----·-·--··--------··--··--·--·····--·· 

P r o j e c t e d Ba 1 an c e She e t s , cons t r u c t lo n In · 000 81 rr 

Ten 

Total asaeh 

ri1!d assets, net of depreciation 
Cnnslruction in pro1re11 
r.urrenl as1et1 
Cash, bank ...... . 
Cash aurplue, finance ~•ailable 
Loss carried for11rd 
Lose 

Total liabilitie1 . 

lquitJ capital ..... . 
le1er•e1, retained profit . 
Prof it . . . . . . . . . . 
Lo11 and 1ediu1 ter1 debt . 
Current liabilities ...... . 
Bank o•erdraft, finance required. 

Total debt 

3116.62 

0.00 
3116.62 

0.00 
0.00 
0.00 
0.00 
0.00 

3116' 62 

3116.62 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

2 

7791.~4 

3116.62 
4674.92 

0.00 
0.00 
0.00 
0.00 
0.00 

779U4 

7791. ~· 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

lquitr. l of liabilitie1 . . . . 100.00 100.00 
--------------------······----··-------·-·-----·-·····················-····························································· 
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TABLE A. 7 (Cont'd) ....... COHAR 2 J • IMDOSTRUL PIOJICT& SIHICI, AD»IS ABABA •·••• ·····················-········-··-····-------------·········-· . . 
Projected Balance Sheets, Product ion lD ·ooo Birr 

Jt1r ............. . 

Tot1l 111tt1 . . . . . . . . . . 

111'4 111t\I, aet of detrtclatloa 
Co11tr1ctloa 11 troer••• . . • • 
C1rre1t 111et1 . . . . . . . . • 
Cu•. Mu .......... . Ct" 11r•l11, fl111ct 1t1ll1•l• . 
Lo11 c1rrlt4 f or11rd . • • 
Lola ............. . 

Total ll1•llltle1 . . . . . . .. 

•••ltr c1pit1l . . . . . . . . 
lt1trwt1, ret1l1td profit . . • . 
Preflt . . . . . . . . . . . . 
Lo11 11d 1114111 ter1 debt . . . . 
C1rre1t ll1•llitl11 . . . . . . • 
lt1k oter4r1ft, fl111ce required. 

To~al debt . . . . . . . 

l••itr, l of li1bilitle1 .... 

3 

1390.23 

4 

8306.49. 

~ 

8189.H 

6 

8038.67 

1 

7938. 99 
····-········· ..••.•......•• --·-·--···-·-- ·--~---·--···· ·········-···· 

nn.H 
0.00 

117.31 
12.H 
0.00 
0.00 

~12.26 

UH.23 

6H4.42 
0.00 

138.90 
l2. TO 
0.00 

U2.26 
418.21 

1306' 49 

H~O.H 
0.00 

194.18 
12. T2 
0.00 

990.4T 
441. T2 

1119.H 

U37 .29 
0.00 

8U.12 
12. 75 
0.00 

1432.lt 
401.83 

8031.17 

4723. 13 
0.00 

119.41 
12. 77 
H.91 

1834.02 
3~9.01 

7131.H 

8 

7948.64 

4117' 06 
U.14 

911.U 
12.U 

20.21 
2193.03 
2U.IO 

1948.U 
-------------- ...•••......•• ••······•·••·· ··-····---···· .............. --·······-~---

7711.U 
O.H 
0.00 
0.00 

lU.U 
483.26 

SH.69 

92.16 

779U4 
0.00 
0.00 
0.00 

122.SS 
392. 40 

SH. 9S 

93.10 

7791. ~4 
0.00 
0.00 
0.00 

130 .17 
268. 24 

398' 41 

9S .14 

TT91.U 
0.00 
0.00 
0.00 

131.H 
108.13 

247' 13 

11.93 

7791.S4 
0.00 
0.00 
0.00 

147.0 
0.00 

147 '4S 

U.14 

T79U4 
0.00 
0.00 
0.00 

m.10 
0.00 

m.10 

98.02 
···-------····--······--··-···-······--·······-······-····--·--·-····-·-········-········-·········-································ 
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TABLE A. 7 (Cont'd) COHfU 2 1 . UDOSTU&L PIOJICTS s1mc1. ADDIS ABABA ..•.. --------------------·-------···--------··--·--···--· ···············-·· . 
Projected Balance Sheets, Production in ·ooo Birr 

lt1r ,. .•..•......... 

Total 111ttl • • . • • • . • . . 

fil .. 1111\11 Hl of dt•rteilUOI 
C.1tndlt1 l1 •roere11 . . . . 
C.rrt1l 1111\1 . . . . . . . . . 
C...,Ml .......... . 
C... ""111, fl111ce 1tall1•l• . 
..... e1nl~ ftnud . . . . . ""' . . . . . . . . . . . . . . 

Ttlll lla,llltl11 . . . . . . . . 

"•l\r Clfl\11 . . . . . . . . . 
""""' rt\lllt4 •rof ll . . . . 
Prtflt •••..•...•... 
...., ... _.l•ttn•••t .... 
Clrrt1t ll••tllll•• .••.••• 
.... ottl'tr1ft, fl111c• r"1lr1d. 

Total H\t .......... . 

"•ttr, I •f 111•111t111 ... . 

9 

TH9. ll 

10 

7970. 39 

11 

7982.59 

12 

79H.11 

13 

llU.3S 

14 

1241.12 
-------------- ---·--········ ···-·······--· .........•.... ··-··········· ••.....•.•••.. 

HTl.51 
127. Tl 

lOU.42 
U.83 

402. 90 
2u1.n 
222.12 

7959.11 

3206. 98 
0.00 

1147.23 
12.16 

137.22 
2n1.n 
194.36 

7970.39 

2101. n 
0.00 

1235.61 
12.90 

1124 .19 
2161.10 
US.91 

7912.59 

2008.51 
0.00 

1331.H 
12.U 

1561.0I 
3002.0I 

12.U 

79H.ll 

tnl.IO 
15.14 

1433.21 
12.n 

1110.32 
3014.ll 

0.00 

1118.35 

1120.43 
127. 71 

lUS.97 
13.02 

2037. II 
2111.30 

0.00 

1241.12 
-------------- ··--·-·--····· .............. .............. .............. . ............ . 

7791.U 
0.00 
1.00 
0.00 

161. ~7 
0.00 

m.n 

97.19 

1791 .54 
0.00 
0.00 
0.00 

171.U 
0.00 

171.IS 

97. 76 

7UU4 
0 00 
0.00 
0.00 

191.0S 
0.00 

191. OS 

9T .II 

7791.H 
0.00 
O.OD 
0.00 

204.27 
0.00 

204.27 

17.0 

7T91.U 
0.00 

l11J2 
0.00 

211. 29 
0.00 

218.29 

H.U 

7791. S4 
0.00 

21S.U 
0.00 

233.84 
0.00 

233' 14 

t4J4 
································--·········-·······-·············-·································································· 
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· . ··~ . 1 1111r111, 

· llDUSTll&L PIOJICTS SllJICI, ADDIS &l&I& ····· TABLE A. ' ( C~~~-:~J •....................... ·· COHU 2. I ···------------·············-----·· 

ProJected Balanc~ S~eeta, 

, .. , . . . . . . . . . .. 
Total 111t\1 ......... . 

rllM llH\a, Ht of depncilllOI 
C...tncU• 11 Pl'Ofrtll . . . . 
C.rn1t 111t\I . . . . . . . . . 
ea..,~ .......... . 
ea .... ,,1 ... fl•••ee •••t••••• . 
l.oal carr1M for11r4 . . , . . . 
................... 

Tt\al lla•tll\111 . . . . . • • . 

.,.,,, 'Clfl\al . . . . • . • . . 
hltnu, ntal ... profit . . • . 
Profit ............ . 
Loll 1M .. ,. ten •ut . . . . 
C.rrt1\ lta•llltl•• . . . . . . . 
.... o•t.,.raft, f1111ce r•••lrtd. 

Totil .. ,, ••........• 

u 

IH7 .34 

1511.U 
D.00 

IHI.JI 
U.08 

2421. OT 
HIO.H 

0.00 

IHT .34 

TTll.U 
0.00 

HS.31 
0.00 

250. 41 
0.00 

250. 41 

Product ion 111 '000 Birr 

18 

UH.04 

1274.92 
0.00 

17H U 
13.12 

2148.H 
24H.11 

0.00 

1351.04 

7791.S4 
0.00 

291.20 
0.00 

268.30 
0.00 

268.30 

17 

UUJ7 

1031.31 
0.00 

1935.17 
13.17 

3309. 23 
2126.H 

0.00 

1423.n 

1791.54 
0.00 

344. 42 
0.00 

287.61 
0.00 

217. &l 

l••ltr, l tf lt1•tlltlt1 . . • . 93.90 93.22 92.SO 
······································-···················-························-········-················ ·········· •............ 
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TABLE A. - ECONOMIC ANALYSIS 

~~ .. ·.· ... ·~· ·•.. .. ·~· ~,··· .. :·. -~··,v 

~t .... ~ .~)·'~ r.~) 
l(J~ .1•·~;J~ C OMFAR 

.._....,~' . ·I 111111111 
------------------···-----·----·-·········-··························· COIPAI 2.1 llDOSTllAL PIOJICTS SllflCI. ADDIS ABABA ····· 
Caehflow Tables, conatruction in '000 Birr 

, .. , ......... I 2 

Total e1n 111101 . . HZl.15 4393.27 
..••.......... ·-·····-······ 

r1111el1l rt101rc11 . 2121.15 uu.n 
Sain, H\ of \11 .. O.to o.eo 

Total c••• 01tf lo1 . . 2121.15 4393.27 
···········-·· ·············· 

Total 1111\1 . . . . HH.H UU.27 
O,.r1tt11 co1t1 . . . o.oo 0.00 
Col\ of f i111c1 . . . 1.00 0.00 .... ,.., ..... 0.00 0.00 
eo..,.rate t11 ... 0.00 0.00 
lhl ....... id ... 0.00 0.00 

S.r,111 ( .. flcit } . 0.00 0.00 
C...11\ .. e11• ~l11c1 0.00 0.00 

hflo1, loci! . . . . 544.33 816.48 
Outf 101, loc•l . . . . 544.33 816. 48 
Surpl11 ( deficit ) . O.H 0.00 
i1f Jo1, forel11 . . . 2314.U U76.19 
0.tf 101, forel11 . . . 2314.SZ 3516 .19 
Surpl11 ( deficit I . 0.00 @.00 

ltt ca1bf lo1 . . . . . ·2921. IS -4393.27 
C111lt~~• 1et c11hflo1 -HZl.15 ·1322.12 
·······-···········-·-······················································-······················································· 
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TABLE A. 8 (Cont'~! .................... COIPU 2.1 • UDDSTIUL PIOJICTS SIHJCI, &DDIS &B&B& ••••· ------------------------------------------------

~····~ "• W"· .· · · ';"1 ·,·~ c• ) ~~ ·~ ·~,.._..i~ FAR ~-!;~ ~,o~"'"'" 
Caehtlow tables, production ln '000 Birr 

,,., ......... 3 4 s 8 1 • 
Total c11• 11f lo1 . . 1411. 31 1499. OS 1617.97 1748.13 1881.U 2038. 37 

-------------- --------·----- ····-··--····· ····-----~---- ---··--·-······ ·············· 
r1111cl1l r1101rce1 . H.H S.95 6.37 6.97 7.U 1.07 
S.111, ••t or t11 .. Ul2.5t 1493 .10 1611. 60 1741.16 1110.20 2030.30 

Total ca1• 01tf lo1 . . 1T4&.15 1304. 77 1384. 33 1472 .18 15U.IO 1143.18 
------------·- -------------- .............. ----·········· -----··"······ .........••..• 

Total a11et1 . . . . 553.TO 40.2S 43.13 47.15 50.80 131. 06 
Cl Operatl11 co1t1 . . . 1192.96 1264J2 1341. 20 1425. 03 1515.00 1612.12 

- - - - - "' - - Coit ~r fl111ce . . . a.oo 0.00 0.00 0.00 0.00 0.00 0\ 
ltiiJIHt ..... 0.00 0.00 0.00 o.uo 0.00 0.00 
Corponte t11 0.00 0.00 U.00 0.00 0.00 0.00 
Ditld11d1 paid . . . 0.00 0.00 0.00 0.00 0.00 0.00 

S1rpl11 ( deficit I . -265.35 194. 27 233.U 275.94 322.07 29S .19 
C111l1ttd ca•• balance -215.35 -11. 01 162.57 431.51 160.58 lC55.78 

J1f lo1, loc1l . . . . 102.13 1496.60 1615.35 1745.26 1114.80 2035. u 
0.tf 101, local . . . . UU.30 679.2T 726.97 779.85 135.81 903.74 
S.rJl11 ( .. flclt I . 390.13 817.33 881.39 965. 41 IOU. 73 1131.31 
l1flo1, f1rel11 ... 49.IT 2.44 2.62 2.86 3.07 3.32 
Oltf 101, forelca . . . T05.35 625.50 65T .36 692. 33 729. 72 139.44 
S.rJlll ( .. f ielt ) • -151.11 -623.06 -654.74 -619.4T -121.85 ·131. l2 

•taafl• ..... -215.35 194.21 233.65 275. 94 322. 07 295. It 
C...11~ 11\ c11•f lo1 -1511.41 -7393.20 ·71S9J5 -6813.81 -6511.U -8218. 34 
-----------------------·------------------------------------------------------------------------------~------········-------------·-
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--------------------· 
TABLE A. 8 (Cont'd) -------·····-·············- COUAR 2.1 _ UDOSTIUL PIOJICTS SIHJCI, ADDIS ABABA ••· •· -----------------------------------·-------

~~·::;: ·~· .~·-~ •:, • • 1,lill I 

1 ~· .•,.. .., 1 .. ~ I.• .1 

~'· .... '· . !~··.)~··C'OMFAR. ~).~~ "1 1111111 11 -- .. . 

Cashflow t~blea, product ion in ·ooo Birr 

le•r ......... 9 JO 11 12 13 14 

Toltl c11• l1flo1 . . 2201. 79 2377.BS 2568. 22 2774. 46 2993.18 3236 20 
•••••••••••••• •••••••••••••• •••• •• •••••••• •••••••••••••• •••••••••••••• •••••••••••r•• 

f l111cl1l re1oarce1 . 8.75 9.43 10.20 11.04 11. 72 13.00 
S1le1, 1et of t11 . . 2193.04 2368. C2 2SS8.02 2163.4~ 2981.46 3223.20 

Tot1l ca•• 01tflo1 . . 1111. 29 1894. 74 2022J9 2161.2~ 2383. 37 2~86.62 

-------------- -------------- .. ------------ ----------·-·· -··-·········· ·•······· .... 
Q Tot1l 111et1 . . . . lU.81 63.83 69.00 74. 75 m.u 2U2.62 
UI O,.r1tl11 co1t1 . . . nn.n 1830.91 m3.S9 2086. ~o 2221.SS 2384. OD 
~ 

Coat oi f l111ce . . . 1.00 0.00 0.00 0.00 0.00 0.00 
le11r1e1t ..... O.IO 0.00 0.00 o.ou 0.00 0.00 
Corporate t11 ... l.IO 0.00 0.00 0.00 D.DD 0.00 
Dltlde1•1 paid . . . .... 0.00 0.00 0.00 0.00 0.00 

Slrtl11 ( ••f lcit ) . 311.50 483.11 S0.62 613.21 809 .82 649.H 
C111l1t•• c11• .. 111ce UH.27 1849. 39 23H.Ol 3008. 22 3111.04 4217.82 

l1fl0t, loc1l •... 2191. ll 2373.91 2S64. 03 2769. 93 2111.37 3230. 86 
O.\flo1, loc1l .... tU.35 1033. S4 1110 .33 1193.84 1217.U Ull.13 
Strtl•• ( .. rlclt > . 1214.14 1340.44 103. 70 U76.28 tT00.42 1139.73 
l1U0t, ftnlp •.. 3.IO 3.H 4.19 4J4 4.82 S.34 
o.tu ... ftnlp . . . tlT.H Hl.20 912.2& 967 .It llH.42 llH.49 
Strtl11 ( .. f lclt ) . ·114.35 -UT .32 -908.07 ·163.0T • 1018.ll ·1190. l~ 

It\ c11•f lt1 . . . . . 310.H 413.11 SU.62 613. 21 181.12 649.U 
C...11\ .. 1tt c11•f lo1 -HU.IS ·U72. 73 ·4921.11 ·4313. 90 -nu.oe -30~4 JO 
--··---------------····················-·························-········¥······································--················· 
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to!'~··.·,.,. 
W . . 'Ill.··~~ 

'
•,•., ~· .. 

' 111 . • 

\~- 1 :ilcoMrnf 
---·.. . , 1111I1111 

IRDOSTllAL PIOJICTS SllflCI, ADDIS ABABA ····· 

Caahtlow table•, production I• '000 Birr 

,,., ........ . 15 16 IT 

To\11 e11• l1f lo1 . . UH.SI 3773. 77 UTS.16 
...•.......... ·-············ ..........•... 

r1111el1l rt10trct1 . U.H 14.U 16.14 
S.111, 11\ of \11 . . 1411.14 3758.1: 4059.02 

To\al e11• °'\f 101 . . HH.H 2131.19 3034.09 
-------------- ·············- ···-·········· 

Total 111ttl . • . . ti.TS 101. 20 109.26 
Q 

O,.r1Uq CH\a ••. HSI.IS 2730.58 2924.U 
Ul Coe\ of f l111et . . . . ... 0.00 0.00 
00 .... , .. t .... 0.00 0.00 . . . . ~ 

CoQOrate \11 ... .... 0.00 0.00 
lhHtHI ,., •... . ... 0.00 0.00 

S.rfl11 ( .. flel\ ) . Ht.U 141.H 1041. 08 
C...lat .. ca•• "la1ee 511'.13 6059.11 7100.89 

J1flo1, local • . . . 3481.H 3767.U t018. S3 
O.\flo1, local . . . . 1413.11 1596.20 1711.67 
S.rfl11 ( .. flelt ) . 2115.23 Ull.43 2350.H 
l1flo1, fortl11 • . . 5.11 6.14 6.63 
O.tflo1, fortlc• •.• 1111.Tl 1235.59 1316.42 
S.rfl11 ( .. flel\ ) . ·1155.12 -1229. 44 -1309.71 

ltt c11lf l11 • . • . . IH.21 941.91 IOU.OB 
Cllllat .. at\ c11•''t1 ·2Ht.H -1262. 30 ·221.23 
------------------------------------------------·········································--·-··············-··-············-········· 
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TABLE A.8 (Cont'd) 

.,;.;.~::.. . ·. ~ .~·;J~ 
~ ,, ' .~1•·, 

\?jo'I . . ,, I '1"J I' .• ' ~ . • I ...... " I 

~;. ' ·~ :JU;:' i '0' ··~ r.:· .t.•1. R ' ·:,,). ] ~J;,.; ''\., ' • I ~I I ti •. 
........ ~~ . I 1111111:1 

----·-----------------------------------------·--------···---- ·······- CONrAR 2.1 IMDOSTIIAL PtOJICTS SllYICI, ADPIS ABABA ·-··-
CaahfloM Dier.ounting: 

•I lt11tr ••id 'er1u1 let l1co1e flow: 
let prt1Ht Hl1e .............. -3Ui.31 at 10.00 ' 
later11l late of let1r1 ( 11111) . . l.7~ I 

•I It\ lort• ttr111 l•t c11• ret1r1: 
ltt pr1ae1t Y1l1e ...•.......... -2781.41 at 10.00 l 
l1ter11l late of ltt1r1 (11112) .. S.14 I 

c) l1\era1l late of lt\1r1 01 \0\11 i1te1t1e1t: 
ltt pre1e1t t1l1e .............. -2711.41 at 10.00 l 
l1ter11l late of let1r1 ( Ill) .. ~.74 I 

let Kort• = ;qaitr paid pl11 re1erte1 

----------------------------------------------------------------·-----------------------------------·························-······ 
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I. SUMMARY 

Treated and pelleted straw is more palatable and nutritive 

than in its natural condition. Pelleted straw is comparable 

to good quality hay which is currently in a very short supply. 

Furthermore storage and transport considerations support the 

processing of straw to pellets. 

The animal feed situation in Ethiopa is characterized by 

supply scarcity and deficiency in quality. Rouqh and con­

servative estimate of the market size for pelleted straw is 

in the range of R0,000 and 200,000 tons between now and 15 years 

hence. 

In view of the different locati~ns of the sources of supply 

of atraw, a series of 30,000 tpa plants have been recon:mended. 

The straw, mainly that of wheat and barley, is expected 

to be obtained from state farms such as those found in the Arsi 

and Bale Administrative Regions. 

The manufacturing process of nutritionally improved straw 

consists of straw intaking, grinding, mixing, extruding and 

finishing and packaging. 

The initial investment cost of the recommended size of 

plant is estimated at about Birr 6.3 m~llion. Of this amount 

the share of the foreJ.qn component is about 7lt. 

The Zinancial and economic evaluations indicate the project 

to be hiqhly viable with rates of return of 30.lOtand 42.48t, 

respectivley. 

T~e project is expected to create employment for not less 

than 60 people. per plant. 
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II. INTRODUCTION 

Ethiopia has one of the highest livestock population in 

the world. With iLs 27 million cattle and 41 million sheep 

and goats, Ethiopia ranks 10th in the world and first in Africa 

in terms of livestock population. The sector, however, still 

r~mains to be exploited. 

Processed animal feed, including treated and pelleted straw, 

could play a major role in the development and exploitation 

of the livestock sector. Presently virtually all the forage 

supply in Ethiopia has been reported to come from unimproved 

grazing land and crop residue; the share of processed feed being 

negligible. 

The responsibility of establishing animal feed processing 

plants falls on the Ministry of State Farms which has been 

entrusted with the developmer.t and exploitation of the public 

sector of the livestock industry. Some efforts have been made 

by the Ministry to investigate the possibility of manufacturing 

pelleted straw from crop residue and other agricultural by-products 

obtainable from state farms. Nevertheless a systematic project 

~tudy still remains to be carried out. 

The project is dowestic resource based; its major imput 

being wheat and barley straw. In the absence of such a project 

the substantial portion of the agricultural residue from the 

state farms is rendere~ waste causing disposal ~roblems for 

the farms. 
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III. MARKET AND PLANT CAPACITY 

A. MARKET STUDY 

1. Product Description and Application 

Generally, animal feeds are categorized into two 
groups - - concentrates and roughages. Concentrates are feeds 
that are low in fibre and high in total diqestable nutrients. 
Concentrates mainly consists of various grains, qrain reject 
and screenings, flour milling by-products, oil seed meals, dis­
carded human food and abattoir by-~roducts. Most concentrates 
are rich in protein contents. 

Roughages, on the other hand, are feeds such as hay, 
straw, sown fodder, native or cultivated pastures, and aqro­
industrial by-products (cane top, sisal waste, rice husk, etc). 
Roughage3 are high in fibre but low in total diqestable nutrients. 
Roughages such as straw can be treated and pelleted to increase 
their food value and utility. 

Tbe nutritional requirement for ariy type of livestock 
can not be met by a single feed element. A mixture of concentrates 
and ~oughages at varyinq proportions are recommended for most 
t}'J:es of livestock. Nowadays there are a number of plants, 
particularly in developed countries, which produce balanced 
animal feeds which are normally referred to as compound feeds. 

The proportion of the conc6ntrate and rouqhaqe requ~re­
ment varies by type-of farm, dairy, poultry, swine, beef cattle, 

etc. farms. Protein rich fodder are very es•ential in obtaining 
satisfactory production frtlll d~iry cattle, swine and poultry. 
Accordingly, such farms require a greater proportion of con­
ce11trates than roughages. Rouqhages, on the other hand, can 
be ef f icier1tly used by farms enqaged in raising beef cattle. 
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2. Present Demand and Supply Situation of Animal Feeds 

According to 1985 report by the Ministry of Agricul­

ture!, the forage supply in Ethiopia has been estimated to come 

mainly from unimproved grazing land (90%), crop residues (7%) 

and other sources (3%). Processed animal feed is presumably 

included in the other sources. This indicates that the animal 

feed processing industry in the country currently plays a very 

negligible role in th~ livestock sector. A comparison with 

the production data of other developed countries shows the sector's 

rudimer.tary stage of development {See Table !).Ethiopia's livestock 

resource in terms of number, on the othe_ hand, is estimated 

to be far greater than most of the countries shown in the table. 

The need to increase the share of the processed animal 

feeds, including treated and pelleted straw, becomes clear when 

the country's cur~ent agricultural situation in gefieral and 

the livestock sector in particular are considered. Regarding 

the livestock and animal feed situation in t!1e country, the 

following bleak conditions have been noted by various reports 

dealing on various aspects of the sector: 

1 

It has been estimated that more than 70% of the 

cattle population in the country are found in the 

highl.inds which are overgrazed and exposed to soil 

erosion; 

The livestock productivity in terms of surplus 

output i.s low; the off-take rate being only 7% 

for cattle while the rates attained by other develop­

ing African countr.ies range from 13% to 45%. 

Project Preparatio~ Report, LFeed & Forage Product", 

Mjnistry of Agriculture. 
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TABLE I 

CONSUMPTION OF PREPARED ANIMAL FEEDS 

OF SELECTED DEVELOPING COUNTRIES 

1979 - 1981 
( I 000 TONS ) 

Country Production 

Dominican Republic 107 .5 

Ivory Coast 32.9 

Jamaica 189.1 

Malaysia 536.3 

Nigeria 90.9 

Republic of Korea 3666.5 

Tunisia 335.3 

Turkey 762.3 

Egypt 1358.2 

Kenya 129.4 

Ethiopia (1981/82)* 15.5 

SOURC~ Handbook of Industrial Statistics (1984) 

* Statistical Abstract (1984) 

HS 

I 
! 
i 
i 

I . 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The low productivity of the livestock sector is 

partly attributed to the scarcity of forage supplies. 

It is estimated that 85\ of forage intake is used 

to meet animal maintenance requirements, leaving 

only 15% for production. 

The above and other related facts strongly suggest 

the need for accelerating the development of the animal feed 

processing industry of the country. The establishment of a 

straw treating and pelleting plant is particularly recommended 

for the following reasons: 

Straw is now fed to animals in its natural form 

which, besides its low nutritive value, is low 

in digestability and palatability due to its high 

lignin content. If treated with the necessary 

chemicals, its nutritive value and palatability 

can be greatly improved. In fact, it can be made 

compara;lc to good quality hay; 

Straw in its natural form is very bulky, making 

its storage and transportation cost very expensive. 

In the case of treated and pelleted straw, these 

costs can be substantially reduced, rendering its 

supply economical in areas other than where it 

is collected. 

In some areas, straw is produced in qu~ntities 

more than it can b~ put to useful application and 

causes disposal problems. The establishnent of 

a straw treating and pelleting plant will reduce, 

the disposal cost of farms in such cases. 

H6 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Quantifying the demand for animal f2eds in general, 

and for pelleted straw in particular, is difficult for a number 

of reasons: 

A complete data on the modern livestock sector 

(state farms, cooperatives, private commercial dairy 

and poultry farms), which is the potential consumer 

of processed animal feeds (including treated and 

pelleted straw), and the supply situation of animal 

feeds (processed and natural) is not available 

or easily obtainable; 

There is no fixed feeding formula applicable to 

a specific category of animal feeds (roughages 

or concentrates). Availability and cost of ~ro­

duction or p~ocurement determines the proportion 

to be recommended for consumption by a specific 

type of livestock. If roughage of very high quality 

is available in adequate quantity, and if concentrates 

are scarce, a higher proportion of roughages will 

be recommended. On the other hand, if a substantial 

quantity of concentrates are available, consumption 

of roughages ~ill be reduced to the minimum level 

of requirement. 

The rate of consumption is also determined not 

only by the type of animal but also by the energy 

requirement, sex, age, weight and stage of Iac'tation 

or gestation of each particular type of animal. 

These aspects are not available in quantified form 

nor standards have been established for them. 

H7 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

·Notwithstanding the above facts, it does not require 

any effort to recognize the existence of a serious shortage 

in the supply of animal feeds of whatever form -- processed 

or natural. For instance, the existence of a black market for 

animal feeds, especially for flour mill by-products, indicates 

that the product is in short supply. Moreover, the difference 

in the selling prices between the producers (flour mills) and 

the black market shown below indicates the acuteness of the 

shortage. The price differences range from three fold for corn 

to thirteen fold for wheat brans. 

Factory Selling Black Market 

Price Selling Pricel 

(Birr) (Birr) 

Wheat brans 6.12 85.00 

Wheat middl!ngs 7.14 90.00 

Corn 30.00 100.00 

Another report on animal feed supply and demand by 

the Ministry of State Farms Developmentl indicates a shortage 

in the supply of both concentrates and roughages. The supply 

situation in 76/77 of these two categories of animal feeds, 

with respect to dairy and poultry farms, was as follows: 

l Investiqative Report by the Central Zone Office of the 

Ministry of Agriculture (1977). 
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Requirement 

Actual 

Shortage 

Concentrates 

(Quintals) 

157,390 

106,239 

51,151 

Roughages (Hay) 

(Quintals) 

204,890 

108,026 

96,864 

A mo~e pronounced shortage would have been revealed 

if the feed requirements of the following farms, which are not 

included in the above computation, is known: 

Private dairy and poultry farms, 

Farms owned by cooperatives, 

Fattening or beef cattle breeding state farms, 

Dairy and other farms owr.ed by organizations such as 

the Relief and Rehabilitation Commission, the children's 

Commission, universities, charity organizations, etc. 

It is difficult to give a quantified estimate of the 

present demand for treated and pelleted straw. However the 

above and other facts suggest that animal feeds of any type, 

including treated and pelleted straw, would command a substantial 

volume of the demand. 

3. Demand Projection 

Treated and pelleted straw is expected to have a sub­

stantial volume of demand to cover the current observed shortage 

in the s 11pply of good quality roughages, and to meet additional 

requirements resulting from the future expansion of the livestock 

sector, particul~rly that of state and cooperative farms. 
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The 1987-89 three year plan envisages a substantial 

growth of the sector (See Table II). By 1989 State Farms and 

Cooperatives are expected to hold 210,000 sheep and goats and 

54,400 cattle in their breeding and fattening ranches. The 

Ten-Year Perspective Plan also envisages that cattle under State 

Farms and Cooperatives would number over 90,000 by the end of 

the plan period (1994). 

The projected demand for treated and pelleted straw 

was made with due consideration of the provisions in the above 

mentioned plans. The following were the major underlying con­

siderations and assumptions in making the demand for treated 

and pelleted straw: 

The main market segment for treated and pelleted 

straw consists of farms engaged in beef cattle 

breeding and raising. Feeds of pelleted straw 

are required at a rate of 3.5 kgs per day per cattle. 

This is based on a standard recommendation in a 

report by the Ministry of State Farms Development. 

50% of the feeds required for beef cattle have 

been allowed for animals in other types of farms 

(dairy, sheep and goats, poultry, etc.) under state, 

cooperative, or private ownership. 

It has been assumed that 75% of the 1987 - 89 plan 

and 60% of the Ten Year Perspective Plan will be 

realized with respect to the livestock sector. 

For the first two years (1981/82 and 1982/83) of 

the Ten Year Plan period the achievement rate was 

about 59%, on the average. 

HlO 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Year 

1984/85 

{Actual) 

1985/86 
{Estimate) 

1986/87 

1987/68 

1S88/89 

TABLE II 

NUMBER OF BEEF CATTLE, SHEEP AND GOATS 

UNDER STATE FARMS AND COOPERATIVES 

1987 - 89 PLAN 

( '000 HEADS ) 

State Farms Cooperatives 
Sheep Beef Sheep Beef Sheep 

Total 

& Goats Cattles &-Goats Cattle & Goats 

- 8.2 - - -

- 13.2 4.2. 6.2 4.2 

4.0 30.4 6.7 5.5 10. 7 

7.0 43.4 9.8 6.9 16.8 

196.0 46.4 13.5 8.0 209.5 

Beef 
Cattle 

8.2 

19.4 

35.9 

50.3 

54.4 

SOURCE: Three Year Plan (1987 - 89) For the Agricultural Sector 
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For the years subsequent to 1994 (the last year 

of The Ten Year Perspective Plan) the livestock 

sector is assumed to grow annually by about 6%. 

The growth rate envisaged for the sector in the 

Ten Year Perspective Plan was 10.7%. Given the 

livestock resource base of the ~ountry and the sector's 

present low development level, the growth rate 

assumed is modest. 

The projected demand for treated and pelleted s·traw 

is given in Table III. The demand for the product has been 

forecast to be 78,000 tons in J.989, and it is expected to grow 

to 175,000 tons by 2003. It should be noted, however, that 

because of the limitations 0f the data on which the projection 

is based, the demand projection should only be taken as indicative 

rather than conclusive. 

TABLE III 

DEMAND PROJECTION OF TREATED AND PELLETED STRAW 

( '000 TONS 

Year Demand 

1989 78.2 
1994 103.5 
1995 109.7 
1996 116.3 
1997 123.3 
1998 130.7 

1999 138.5 
2000 146.8 

2001 155.6 
2002 165.0 
2003 174.9 
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3. Pricing and Distribution 

The average ex-factory selling price of straw pellet 

in Europe is reported to be about US $100 (Birr 207.00) per 

ton. Since the product is new to the Ethiopian market, no 

prices are available. The price of the close substitute pro­

duct, loose hay, was reported to be Birr 1.80 per 17.5 kgs at 

the source of supply in 1984. This comes to about Birr 103.00 

per ton. But pelleted straw has other cost related advantages 

justifying a higher price than for loose hay. Transportation 

and storage costs will be substantially lower in the case of 

pelleted straw. For instance, the Poultry Development and Feed 

Processing Enterprise was reported to have spent Birr 2.87 per 

bale, on the average during 1982-1984. A saving in the trans­

portation cost of about 50%, which is a very conservative 

estimate, would result in a cost saving of about Birr 82.00 

per ton. The saving in the storage cost will also be con­

siderable. Thus pricing the pelleted straw (ex-factory) at 

about Birr 200.00 per ton appears reasonable. 

Pelleted straw can be supplied either in bulk or in 

bags. In the latter case, the selling prices of the product 

should be adjusted upward to recover the cost of the bag and 

the bagging operation. 

B. PLANT CAPACITY AND PRODUCTION PROGRAMME 

1. Plant Capacity 

Takinq into consideration the indicative demand for 

nutritionally improved straw (NIS), the loqiatica of straw 

collect1on and the consumption centre of the finished products, 
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• 

the minimum economic and technical size processing plant and 

other relevant factors it is recommended that instead of one 

or two large plantsr a series of 30r000 tpa units should be 

built. Because of raw material constraint, only three plants 

with a yearly capacity of 30r000 tons each have been recommended 

for the time being. For detailes of raw material availability 

see the chapter on Materials and Inputs. 

2. Production Programme 

Assuming that the proposed straw treatment plants 

would start production in 199lr the capacity utilization of 

the plant would be 80\ in the first year. The capacity utiliza­

tior. is expected to reach 90\ during the second year and 100\ 

after the third year. The production programmer the capacity 

utilization and the demand gap are given in Table IV. 

As the demand gap will keep on widening every yearr 

it is proposed in this profile that the establishm~nt of similar 

units should be considered after 1998. 
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TABLE IV 

PRODUCTION PROGRAMME AND CAPACITY UTILIZATION 

Production Demand Capacity 

Year Demand Programmel Coverage2 • Utilization 

('000 Tons) ('000 Tons) (%) (%) 

---·------- ·--- ·---

1 

2 

1991 88 24 82 80 

1992 S3 27 87 90 

1993 95 30 95 100 

1994 103.5 30 87 100 

1995 109.7 30 82 100 

1996 116.3 30 77 100 

1997 123.3 30 73 lt'O 

1998 130.7 30 69 100 

1999 138.5 30 65 100 

2000 146.8 30 61 100 

2001 155.6 30 58 100 

2002 165.0 30 55 100 

2003 174.9 30 51 100 

---·- - - -

The same production programme is adopted for the remaining 

two plants. 

The output of all the three plants is compared with the 

proje~ted demand. 

HlS 
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IV. MATERIALS AND INPUTS 

A. RAW MATERIALS 

1. Straw Availability 

The project is planned to process straw from wheat 

and barley, which are abundantly grown in the country . 

The peasant farming sector, the dominant source of 

the country's agricultural produces, uses an average of 1.23 

million hectares of land annually for growing wheat and barley 

only (See Table V). It will be difficult to collect straw 

commercially from the peasant sector, since the farms are scattered 

and the farmers use the straw, among others, to feed their cattle. 

An exception is the mechanized peasant cooperative farms, whose 

number is increasing, for example in the Arsi and Gojjam Adminis­

trative Regions. 

With respect to the State Farms, the Southern Agricultural 

Development Corporation is the main, if not the only, producer 

of wheat and barley. The State Farm Enterprises under the Cor­

poration, the wheat and barley farmlands and production are 

given in Table VI. 
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TABLE V 

PEASANT SECTOR PHODUCTION OF WHFAT AND BARLEY 

BY ADMINISTRATIVE REGIONS: 1982/83 and 1983/84 - MAIN SEASONS 

MAIN SEASON 1982/83 MAIN ~J"J\f°'.()J 

Barlev Wheat IA!" J ~V 

Area Production Area Production Area Procluction 

( Ha ) ( Qt ) ( Ha ) ( Qt ) ( Ha ) ( Qt. ) 

693210 601-1127 486580 4821120 748773 5067936 

123073 12~7816 129720 1728932 116054 1156110 

24005 220940 11565 105311 26854 129650 

15836 106022 39)9 31604 223!'>2 126168 

127197 919697 42448 415082 125704 673174 

95532 130·::>753 45382 491835 106642 915423 

6630 52728 3149 26108 9071 59025 

3388 26154 774 7529 3518 24810 

8524 65168 3841 31284 6251 40967 

174072 13107~ ... 184042 1563138 210671 1254647 

39842 278214 ~341 43921 42742 225611 

21109 150367 6707 57937 21343 130724 

54002 285599 50672 318439 62971 281687 

General Agricultural Survey, Preliminary Report 1983/84,Vol.l. 

Planning and Programme Dept, Ministry of Agriculture. 

198]/84 

tJh.,. .. t 

Area Procluctic...n 

{ Ha ) ( Qt ) 

532677 420855 

114145 1568957 

11176 93371 

4182 35276 

4837~ 352104 

48608 386614 

4274 29765 

1151 12021 

4437 34501 

187245 1221664 

7987 58940 

7105 57188 

73988 358154 
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Stitt ft,. Crop 
£11ttrprt11 Type 

!!ll 
Dhh Wiiiet 

I 
Lo le Wiiiet 

lerl11 
I Melle Wiiiet 

liereclelle a Wiiiet 
T,_lle (1) lerl11 
&offer Wiiiet 

lerl11 

Sub-Totel loth 

l!ll 
t19rero a '(1~tt Wiiiet 

~ .... 1., 
St11111111 Whitt 

lerley 
She1111Le WM1t 
Dt11kttt Whitt 
Scrufte Whitt 

lef'ley 
&ololche Vfleet 

Sub-Totei loth 

UMD TOTAL loth 

!2ll.:. 

, ...... , .. c. 

Are1 Prod. 
In tn 

Heeter Qut11t11s 

8002 159282 
747 23277 

1!111 38150 
5721 98007 
8631 121872 
2409 12716 
2927 30353 
1733 21857 

31757 

6956 10555 
2371 22852 
8614 107453 

3065( 1
) 13690( 1

) 

6907 106386 
4048 93588 
2268 43396 

34229 

65986 

!lli.L~.!-
SOUTHEAN .,GR I CULTURAL DEVELOPMENT CORPORATION 

PAODUC~ION OF WHEAT AND BARLEY 
1984/8~ - 1986/8/ 

lllt1V86 11186/87 Annu1! Ayerue .. 
.Arel Prod. Aru Prod. Arte Prod. 

tn In In tn tn in 
Hect1r Qu1 nu ls Hecttr Qutnttls He.: Ur Qulnt1!s 

7947 139198 7162 176048 7704 1!11176 
1425 46319 1186 36168 1119 35255 
1480 30714 1623 35017 1561 34627 
5563 114864 5490 102088 5491 104986 
8464 130832 8338 157861 8480 13685& 
2574 36637 2704 44469 2562 31274 
2367 38503 3114 71284 2803 46713 
2044 24557 1195 10515 1657 18974 

31864 30512 31377 

8748 15U67 8154 190643 7953 118588 
1484 22754 1892 36266 1916 27291 
9498 144306 9292 149587 9135 133782 
1144 18540 1307 32449 1226 25495 
6199 45561 6132 53110 6166 49336 
6535 109505 7000 105404 6814 107098 
4865 122661 4295 111795 4403 109348 
2229 44334 2704 40640 2400 42790 

4902< 1 > 1754(1) 6138 127439 6138 127439 

45604 46914 46151 

77468 77426 77528 

Tot.•! 
Average rxpected 
Htct1r Strtw 
Per In 

Ent1rprh1 Tons 

7704 9245 
2680 3216 

5491 6!189 
11042 13250 

4460 1535?. 

31377 37652 

9869 11843 

10361 12433 

6166 17399 
6814 11177 

I 6803 8163 

6139 7366 

46151 55J81 

77528 93033 

ill liereclelle end T ... lle have been 1ep1r1ted 11 two Independent enterprises since 1985/86. 
2 Heref'O end Hunte hive been seper1ted 11 two independent enterprl111 since 1986/87. 
3 figures excluded fro11 the 1ver1ges since they ire unrepresent1ttv1. 

I 
~ Southern Agrtcultur1l Developt111nt Corpor1tlon, Addts Ab1b1. 

Distinct R1111rk1 
F r11111 

AHl lt 92 k111 
AHi 1t 40 k11 

AHl lt 139 kll 
A11l lt 132 k111 

(n11r Auu) 
Asel It 142 kll 
(Sh11h11111n1 25 km) 

Sh11h1111en1 80 kM 

Aobe/11!1 14·41! kM 

Robe/81!1 78 knl 

Robe/8111 90 u 
Robe/81!1 135 k11 

Robe/81!1 130 kM 
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The actual quantity of the available straw depends 

on several factors, including plant variety, soil conditions, 

fertilisers, meteorological conditions, harvesting techniques, 

etc. With the exception of about 1600 tons of straw pe~ year 

presently collected by the Animal Feed Corporation from the 

Dixis State Farm for animal feed preparation, the state farms 

burn their straw at a cost to clear the farm for the next plan­

tation and only a Peqligible amount is grazed by roaming herd. 

It is generally believed that an average of 1.25 tons 

of straw per hectare can be mechanically recovered from the 

state ~arms, the unrecoverable part serves the purpose of 

enrichir.g the soil for the next season. The recorded data from 

the Dixis State Farm puts the average net recovery as high as 

2.1 tons/hectare. It must be noted, however, that the grain 

yield rate of the Dixis State Farm is also higher than the 

average; third among the state farms, exceeded by the Lole State 

Farm which has the highest yield rate and the Seruf ta State 

Farm standing second. 

To be on the conservative side, an average recoverable 

straw rate of 1.2 tons/hectare has been used in this study for 

all state farms. This gives a total of about 93,000 tons of 

mechanically recoverable wheat and barley straw from the state 

farms in the Arsi and Bale Adminiatrative Regions only, 37,650 

and 55,380 tons, respectively. Details for each farm are given 

in Table VI. 

The Ministry of State Parms Development in con­

junction wjth the Southern Agricultural Development Corporaeion 

are present!y entertaining a project idea to produce about 5000 

tons per year of straw briquets at the Dixis State Parm. This 

still leaves about 88,000 tons of straw per year available in 

the stat~ f ar~s for the project and the Straw Board Project 

being studied parallely. 
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The peasant co-operatives in Arsi Region put 

estimated area ranging from 6940 hectares in 1982/83 to 23580 

hectares in 1985/96 under wheat and barley. The corresponding 

recoverable quantity of straw was thus estimated to vary ~etween 

6328 ton~ and 28~296 tons. Similarly the co-operatives in Bale 

Region used an area ranging from 2510 hecatres to 7880 hec~ares 

for wheat and barley during the same period. This gives about 

3000 tons and 9500 tons of recoverable straw. The maximum com­

bine~ recoverable quantity was about 38,000 tons, indicating 

that the peasant co-operatives farms are potentially useful 

raw material sources as well (See Table VII). 

The above potential straw supply will gradually tend 

to increase as a result of the increasing number of mechanised 

p~asant cooperative farms which are mainly concentrated in the 

Arsi Region and the expansion programme envisaged in the state 

farm enterprises. 

2. Straw Collection and Storage 

The straw collection for delivery to this project 

~an be carried out in a similar manner as is presently being 

done at Dixis State Farm. At present, all harvesting is carried 

0ut by combine harvesters. The recoverable straw is picked 

up and baled by mechanised square balers (John Deere 342 A) 

producing bales of about 15 kg with a dimension of 1.00 x 0.46 

x 0.36 meters (0.166 m1 /bale). The bales are ejected from the 

baler as it moves and manually collected and placed in piles 

at the perimeter of the field. The bales are then manually 

loaded on trailers for delivery. 

It will be necessary to replace the manual field 

collection of bales with wheel tractor driven trailers as the 

consignment is going to be much higher than the present one. 

H2D 
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TABLE VII 

ESTIMATED AREA UNDER CROPS AND QUANTITY OF RECOVERABLE 

STRAW IN PEAST CO-OPERATIVE FARMS, 1982/83 - 1985/86 

--
19 e :;::-u;:! ;; ~!?Pf!: 4 ~!~!!~:: 5 /~ ~-

___ ~~P.:.'~E' .!,:> _l ~-~~anti t.y_} _ 
Region C' r o p Minimum Maximum 

T y p e (tons) (tons) 

Ars~. Barly 3870 3240 4460 8260 
Wheat 3070 5600 7730 15320 

--------- ------- ----------- -------- -------- ~ --· ------ --- ------------
Sub-Total 6940 8840 12190 23580 8328 28296 

---- - ----
Bale Barley 1740 1220 3120 3470 

Wheat 2510 1290 4620 4410 

--- ------- ----- --------~------- --- ----- ---- ---·---------
Sub-To-.:al 4250 2510 7740 7880 3012 9456 

·-Gr&nd Total 
(Arsi + Bale) 11190 11350 19930 31460 13428 37752 

Source : Time Series Data on Area, Production and Yield of Major Crops, 
Central Statistical Authority, Oct. 1987. 

r---Batimated uainq a recoverable rate of 1.2 tons/hectare. 
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It must be noted ~hat harvesting starts at the end 

of October or early November and is generally completed by 

early January. The straw collection has to be carried out 

simultaneously for the fields have to be cleared for preparation 

for the next plantation ~hich starts shortly thereafter. This 

leaves a net collection period of about three months and the 

capacity of the collecting facilities (balers, trailers, wheel 

tractors, labour, etc.) has to take these factors into account. 

The storage facility at the project site should also 

consider the seasonal supply of straw. Considering the high 

volume of the storage requirement, it will be preferable to 

USP open storage, where the straw is covered with light weight 

tarpaulins only. Enough space shoul~ be left between the bale 

piles (about Sm) to create a fire break. Taking this into 

account, a ratio of the straw volume (in tons) to the storage 

space area {in m2
) of about 1:2 can be used to estimate the 

open space requirement. 

B. UTILITIES 

The utility requirements of the 30,000 tpa plant are as 

follows: 

Electricity 

Water 

H22 

60, 000 kW.1/year 

1,000 m1 /year 

.• 
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C. RAW MATERIAL REQUIREMENTS AND SUPPLY PROGRAMME 

The main raw materials required are straw and a small 

quantity of sodium hydroxide, unless other nutritional additives 

are required. This will depend on the individual circumstances 

such as the type of animals to be fed and their overall diet. 

The straw should contain less than 19.5\ of moisture on delivery 

into the plant. The pellet has a moisture content of 12% and 

on average there is a 2\ straw loss in the process. Therefore 

total intake of straw to make one ton of pellets is upto 1.1 

tons. Thus, based on the planned productjon programme, the 

annual supply programme of straw will be 26,400, 29,700 and 

33,000 tons in the first, second and third years, respectiv~ly. 

D. MATERIAL AND INPUT COSTS 

1. Cost of Raw Material 

The total annual cost of straw and sodium hydroxide 

(about 150 tons) will be Birr 1.82 million. It is assumed that 

the straw will be supplied at the factory gate at a cost of 

Birr 50/ton. 

2. Cost of Utilities 

Electricity 

The cost of electricity will be Birr 0.22/kWh. 

B23 
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Water 

Water for process (if required) and potable uses will 

cost Birr 0.5/m 1
• 

3. Other Costs 

Fuel for Vehicles 

The total annual fuel cost for vehicles is estimated 

to be Birr 20,000. 

Packing Materials 

The NIS pellets (1 cm in diameter and 3 cm long) are 

to be packed in 50 kq sacks and the product should be kept dry. 

The cost for packing will be about Birr 420,000/year. Bulk 

packing (1 ton) could also be considered. 

H24 
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V. LOCATION 

The determination of ~ proper location of the proposed 

stLaw treatment plant requires a detailed study of the agricul­

tural area with regard to arable crop density, straw yields 

per hectare, methods of harvesting and handling and the relative 

locations of livestock centres vis-a-vis the production units. 

The identification of locations for the straw treatment 

plant in this study was based on the following major factors: 

Potential availability of straw, 

Transportation costs of raw material vis-a-vis the 

end-product, 

Relative locations of livestock centres vis-a-vis 

the production units, and 

The availability of suitable infrastructure. 

As mentioned earlier under Raw Materials and Inputs, the 

Arsi and Bale Administrative Regions are the two potential st~aw 

supply sources. On the other hand, the consumption centres 

(farms) of the finished products are scattered in various parts 

of the country. In addition, according to the Ten Year Per­

spective Plan, six net' farms with the following capacities are 

planned: 

Kombolcha 

Dire Dawa 

Malge Wonda 

29,930 beef cattle/year, comprising 14,930 

for live export and 15,000 for processing. 

79,205 beef cattle/year, comprising 19,205 

for live export and 60,000 for processing. 

99,006 beef cattle/year, comprising 19,006 

for live export and 80,000 for processing. 
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Debre Zeit 

Jijiga 

143,587 hiqhland sheep from farms around 

Sheneka and Dinkiti. 

17,255 beef cattle for processing in a new 

slauqhterhouse.l 

It is clear from the above that the planned farms 

in Kombolcha, Dire Dawa and Jijiqa are relatively far from the 

raw material sources, while the farms in Mal9e Wondo and Debre 

Zeit would be at a reasonable distance f~om the raw material 

sources. Moreover, the combined capacities of these two farms 

is by far greater than the other three. 

One major advantage of straw pelletising is that it 

increases the bulk density of the straw by at least five times. 

As a result, it is preferable to transport the end-product to 

the consumption centres rather than the raw material to the 

production unit near the consumption centre. 

In view of the above major factors, it is reco!'Rlllended 

that the proposed plants should be located at the source of 

the raw material. (See Table VI). The annual yield of straw 

in any one of the state farms is below 33,000 tons which is 

required for one processinq plant. Therefore the plants has 

to be supplied from more than one farm. Garadella aud Ternella, 

Goffer an~ Herero and Hunte have been identified as the source 

of the straw supply (about 30,500 tons), since they are located 

close to each other and within a radius of 40 km from Asosa. 

Therefore one straw treatment plant could be located at Asasa, 

132 Jan from Asella near the Garadella and Temella State Parms. 

One more plant could be established in Arsi region, particularly 

in the proximity of the peasant co-operative farms and a third 

one in Bale Region. 

1 Slaughterhouse By-Products Utilization in Ethiopia, 
Aqroconault Dresden, December 1986. Hide& Tannery ?easibility 
Study, April 1986. 

826 
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VI. TECHNOLOGY AND ENGINEERING 

A. TECHNOLOGY 

1. Alternative Te~hnoloqies of Straw ?reatment 

The production of nutritionally improved straw (NIS) 

may be carried out either by on-farm processing or by factory 

controlled processing methods. 

a. On-Farm Processing 

On farm proces5ing of straw is carried out, as 

the name implies at the site where there is an abundant amount 

of straw, using heavy mobile truck and the accessories required 

for the chemical treatment, mechanical working and extrusion. 

The treated straw car. be fed directly to animals on farms. 

Although the on-farming process entails cost savings in trans­

porting the straw as well as the finished product, it has the 

following major drawbacks: 

The process is not continuous and fast, and 

The location of livestock centres in distant 

farms from the production units might not alwuys 

warrant the use of on-farm processing. 

b. Factory Controlled Processin9 

The factory controlled processing by chemical 

treatmP.nt (sodium hydroxide) mechanical workinq (grinding) and 

cookinq (extrusion) is continuous and fast. It also yields 

a finished pro<luct which is of consistent and high quality. 
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There would also be economies of scale, if multiple units are 

built instead of one large processing plant. Hence it is possible 

to locate a series of plants at sites close to the consumption 
centres. 

2. Manufacturing Process 

The manufacturing process of nutritionally improved 
straw consists of three main parts: 

Straw intake, 

Grinding, mixing and extrusion, and 
Finishing. 

a. Straw Intake 

The straw bales will be delivered to the plant 

and stored in an area adjacent to the two intake points of the 

tub grinders. Initial particle size reduction is required to 

convert the baled straw to a form which can be conveyed 

mechanically in the pl3nt. Al~ metal ties must be removed before 

the tub grinder, which is designed to handle hales of different 

dimensions and densities, is loaded with bales by a fork lift 

truck. The bales are broken down and ground via suitable rotary 

beaters through screen baskets. The hole sizes of the baskets 

determine· the coarseness of the grind. Prom the underside 

of the tub grinder, the coarsely ground material passes to the 

storage conveyor. This conveyor regulates the flow of straw 

to the se~nn~ girndinq process with the flow controlled by the 
process requirements. 

H28 
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b. Grinding 

From the storage conveyor, the material is moved 

to a point in front of the furnace where it drops into a duct 

and is conveyed into the grinder pneumatically. During the 

time :h~ material is in the duct it is dried by hot gases, 

sto~_s are removed in a stone trap and ferrous materials by 

a bank of magnets. The drying acts to partially condition the 

straw and reduce the future power requirement in the grinder, 

which is a rotor beater type with a large screen area, located 

in a pit. The action of the mill effectively increases the 

surf ace area of the straw mass and can be used to control the 

particle size or Cibre length in the final extruded product. 

After grinding the material i~ pneumatically conveyed to the 

gri~der cyclone and enters the mixer via a suitable rotary seal. 

The air is returned to the atmosphere outside the building. 

The mixer unit is designed to mix the ground 

straw with the sodium hydroxide which is added in the required 

amount by an automatic addition system linked to the band weigher. 

The band weigher reads the exact weight of ground straw to be 

processed and hence fixes the corresponding amount of sodium 

hydroxide to be added. Water can be added in the same way, 

if required. 

From the mixer the material is conveyed to the 

press feeders which r.ontrol the amount of material required 

by each press. Any material which is not required goes to the 

overf l~w bin which is emptied when necessary and recycled by 

the pneumatic system into the conveyor feeding the presses. 

H29 
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From the extrusion presses the hot pellets are 

cor.veyed to the band weigher at which stage certain acids can 

be added for nutritional reasons, if required. The hot pellets 

enter the horizontal cooler and pass through the length of the 

cooling chamber. Air is pulled through the product bed and 

is extracted via the fan and cyclone, with any dust returning 

to the process via a suitable rotary seal. The air is returned 

to the atmosphere outside the building. 

c. Finishing 

From the end of the cooler the finished product 

is conveyed to the elevator and molasses can be added at this 

stage, if required for nutritional reasons. From the head of 

the elevator the material is conveyed to either a storage bay 

out~ide the building or a packing system. 

The packing system consists of a small holding 

bin which is connected to a 50 kg weigher. The weighed material 

is dropped into a suitable sack or bag and is conveyed to a 

stitching unit which is located along the length of the bag 

conveyor. A simplified process flow chart is given in Figu1·e I. 

follows: 

The main advantages of the NIS process are as 

It handles bales of any size, 

It increases the bulk density of the straw at least 

five times, 

The process is continuous and fast, 

Atmospheric and water pollution are neglible, 

'l'he finished product is of a consistent arad high 

quality, and 

NIS pellets have good handling and storage 

characteristics. 

ff, 30 -
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FIGURE I 

PROCESS FLOW CHI.RT OF STRAW PELLETISING - - - ---

. .. ,. 

• ITOI A II 

- H31 -
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3. Source of Technology 

The equi~ment, installation and transfer of technology 

is available from: 

BOCM Silicock Ltd, 

Basing View, 

Basingstolte, 

Ham~shire RG21 2EQ, 

UK. 

Tele~hone 0256 29211 

Telex 858429 

B. ENGINEERING 

1. ~achinery and Eguifment 

.. -

The machinery required to ~rocess 30,000 tons of straw 

~er year and the cost estimates are given in Table VIII. 

2. Plant Layout 

The layout of the pro~osed ~lant is shown in Figure II. 

The area requirement for production and off ices is estimated 

to be 650 m1 with the following breakdown: 

factory - 40 m x 15 m = 600 ma 

silos 4 x 125 tonne ca~acity each 

weighbridqe/off ice - 5 m x 10 m = 50 ma 

plant site 1800 m2 (larqe enough to store a day's 

production) 

H32 
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TABLE VIII 

TOTAL FIXED INVESTMENT COST 

---------------------·--------------·-

Description 

C 0 S T 

('000 Birr) 
~-------'------~- ------·-

F.C L. C. TOTAL 

----------------------!~------+---·----·- ----- --
A. MACHINERY AND EQUIPMENT 

1. Plant and Spares(turnkey) 

2. Fork lift truck 

3. Silos (4xl25 tonnes) with 

feeder systt!m 

Total plant cost 

Freight 

Total Machinery Cost 

(C & F) 

Local Cost (12.5% 

of C & F) 

Total Cost of Machinery 

and Equipment 

2898 

52 

248 

3,198 

320 

2898 

52 

248 

3,198 

320 

t--~--~~·-t------+---------

3,198 320 3,518 

- 440 440 t---------- -------- -------

3,518 836 4,35.t 

(Incl. l 0\ Contingency) _______ __,, ______ 11----·-----+ 

B. BUILDING AND CIVIL WORKS 

1. Building Cost 

2. Site Development (2\ of 

Building Cost) 

3. Outdoor Works (Sewaqe, 

drainaqe pipinq, etc. 10\ 

of buildinq cost) 

Total Buildinq and Civil 

Works Cost (Incl. 10\ 

Continqency) 

H33 

175.5 

193 

409.5 585 

11.7 11. 7 

58.5 5~.5 

527 720 
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c. 

D. 

TABLE VIII (Cont'd) 

Descrii;tion 

SERVICE EQUIPMENT 

Office Furniture and 

Equi~ment 

VEHICLES • 

Pick-up (one) 

Service car (one) 

10• contingency 

Sub-Total 

HJ 4 

C 0 S T 
( '000 BIRR ) 

---
F.C. L.C. TOTAL 

-

13 22 37 

--- --- - - -- - - ... -------

28 12 40 

17 8 25 

4.5 2 6.5 

so _ _J 22 72 
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VII. PLANT ORGANIZATION AND MANPOWER 

A. PLANT ORGANIZATION 

~he organization chart of the proposed straw treatment 

plant is given in Figure Ill It consists of five divisions, 

namely Production, Maintenance, Commercial, Accounts and 

Administration. The heads of all divisions will directly report 

to the plant manager. 

B. MANPOWER 

The manpower requirements for three shifts is shown in 

Table IX. It is estimated that the plant would employ 65 

people. On-th£-job training is assumed to be as part of the 

turnkey project. 
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FIGURE Ill 

ORGANIZATION CHART OF STRAW TREATMENT PLANT 
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Personnel 

Plant Manager 
Secretary 
Accountant (Chief) 
Accountant 
Clerk 
Administrator 
Genera~ Service 
Corrmerical, Head 
Sales 
Collection/Distribution 

Controller 
Store Keeper 
Production Supervisor 
Maintenance, Head 
Electrician/Mechanic 
Fork Lift Truck Driver 
Process Operator 
Labourer 
Driver 
Guard 
Messenger 
Cleaner 

Total (Includes 251 
Employment Benefit 

Skill Distribution 

Professional/technical 
Skilled 
Semi-skilled 
Unskilled 

Total 

TABLE IX 

MANPOWER REQUIREMENT AND SALARIES 

No. of No. Skill 
Shifts Employed Level 

1 1 Professional/tech 

1 1 Skilled 

1 1 II 

1 1 II 

1 2 II 

1 1 II 

1 2 II 

1 1 II 

1 1 II 

1 1 II 

3 3 II 

3 3 II 

, 3 II .., 

3 6 II 

3 6 II 

3 12 Semi-skilled 

3 9 Unskilled 
1 2 Skilled 

3 6 Unskilled 
1 1 II 

1 2 II 

65 

s 
1 1. 5 

34 52 

12 18 

18 28 

65 100 
••••a•••== ·····=·=·· 

H3 

Monthly Salary/ Total Annual 
Person Salary 
(Birr) { !3i rr) 

1200 14,400 

350 4,200 

700 8,400 

450 5,400 

250 6,000 

600 7,200 

350 8,400 

600 7,200 

450 5,400 

450 5,400 

250 9,000 

500 I 1,800 

700 I 25,200 

450 I 32,400 

250 18,000 

150 2i,600 

90 9,720 

250 6,200 

90 6,480 

70 840 

70 1,680 

276,150 

-
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VIII. IMPLEMENTATION SCHEDULE 

A general schedule for the p~oject implementation has been 

worked out and is given in Figure IV. It js estimated that 

about 21 mcnths will be required for the plant construction 

and startup. 
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IX. FINANCIAL AND ECONOMIC EVAUATION 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment Cost 

cost 

The major breakdown of the total initial investment 

is shown in Table X. 

TABLE X 

SUMMARY OF THE INITIAL IWESTMENT COST 

( ! oq,o J BIRR ) 
·• 

Currency 
Cost Items Foreiqn Local 

Buildinqs and Civil Works 193.00 527.00 

Plant Machinery and Equipment 3518.00 836.00 

Office Furniture and Equipment 13.00 22.00 

Vehicles 50.00 22.00 

Preproduction Expenditure 640.06 425.44 

Total 4414.06 1832.44 

Total 

720.00 

4354.00 

35.00 

72.00 

1065.50 

6246.50 

The straw treatment and pelletisinq plant requires 

an initial investment cost of Birr 6.25 million. The foreiqn 

currency component amounts to Birr 4.41 million which represents 

7lt of the total initial inveataent cost. The other 29• ia 

required in local currency. About 80t of the total foreiqn 

currency requirement will be for machinery and equipment. 
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2. Working Capital Requirements 

The following parameters were used to estimate the 

net working capital requirements of the straw pelletising plant. 

1. Cash in hand 

2. Accounts Receivable 

3. Raw Materials - straw 

4. Work in progress 

5. Finished products 

6. Accounts payable 

Months of Coverage 

0.5 

1.0 

9.0 

0.5 

1.0 

1.0 

The net working capital requirement at full capacity 

amounted to Birr 1.74 million. About 2\ of the total net working 

capital required will be in foreign currency. 

3. Production Costs 

The detailed production cost schedule is given together 

with other required financial statements. 

The total production cos~ at full capacity amounts 

to Birr 3.52 million, out of which about 20\ is in foreiqn currency. 

4. Internal Rate of Return (IRR) 

The straw pelletisinq plant will be financially viable 

with an internal rate of return of 30.IOI and a net present value 

of Birr 11.25 million calculated at lOt p a. discount rate. 

The selling price assumed for the financial analysis 
was Birr 260 per ton. 

842 
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5. Breakeven Analysis 

The breakeven point would be reached at a production 

of 6108 tons of nutritionally valuable pellets. The total revenue 

qenerated at the breakeven point would be Birr i.59 million. 

This means the plant would breakeven if it uses 20\ of its capacity. 

8. ECONOMIC ANALYSIS 

The straw treatment and pelletisinq plant will be economically 

viable with an economic rate of return of 42.48\ and a net present 

value of Birr 18.65 million discounted at 10\ p.~. 

The project will create employment for about 65 people. 
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APPENDIX A 

TABLES OF FINANCIAL AND ECONOMIC 

ANALYSES 
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CVf8CJ e11nni• nta: 

fercip CUl'8CJ 1 ait : 
lal cun1CJ 1 nit : 

accmtitc CUl'8Cf: ·111 lirr 

1.Htl uill KCM1tilc ctrrtlCJ 
1.Hff aill accmtill CUnKJ 

1-----------------------------------------------------------------------------------------------------------------------------------
T o ta l initial invest•ent mile ceutnctiH ,We 

I 
filn 1111ll: 
carnat 1111ll: 
total 1111ll: 

IH5.21 
I.II 

1245.21 

Tl.151 I ftreicl 
I.HI I ftreicl 

Tl.151 I foreicl 

'
••••••••••••••••••••••••••••••••••••••••••••••••••:T~-:6••••;;••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Source of funds miic ceutrteti• ..... 

"'ltf I 1r11t1: IH5. 21 
foreicl low : I. H I Tl.151 I fortilt 

local low : I. II 

'----------------------------------~~'. ____ :::::_: _______ :::'.~:: _________________ ::~::_:_::~~-----------------------------------
I 
I 
I 
I 

Casbf low f roa 

fur: 
•teratilc eo1ll: 
•rreciati11 : 
ilttrut 
----------------
tMlcti• et1\a 
"'reef fenlp 
tttal ..... 

operations 

1 2 3 
2334.52 25TT.45 2121.39 
Tl2.2T TH.2T 712.21 

I.II I.II I.II 
------------ ------------ --------·---

SHl.79 SZTl.72 SS22.ll 
21.12 I 21.'5 I H.441 

IHI.ff 7121.H Tiii.ii 

.I 

SHS.21 
lHl.11 
llT.11 
llT.11 

SHI.II 
111'.U 
HM.IS 
HM.IS 

4217.34 
JUI.IT 
ms.sa 
ms.:1 

.. 

··1·· ~":....'!~ ::::= 
~ 111111 • lllltrl: If .H I 
... lltlll• ... HJI: •.Ill 

' ~-~-----------------------~~---------------------------------------~----------------------------------------------------------

lllM.lt 

I 
.I 

Index of Schedule• "•II•• 'r •u 
Tttll bltlal U...U.t 
Tttll ilftltlllt •rill prWtl• 
Tttal tr*\l• e11u 
Mill C.,ltal nt1lr-t1 

Claf l• , ..... 
PrtjtcW •lace 
let .... "''-' S.ra ef fhuce 

- B45 
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TABLE A.2 

-····································································· COIJll 2.1 · JIDOSTlllL PIOJICTS Sll,lCI, ADDIS lllll ··•·· 

Total Initial lnveetaent ~ '000 llrr 

,,., ......... . 

Jl1t4 l1,e1\1t1t coe\1 
, .... ,,,. ,,.,.,.,101, •• ,.10••••' 
1111•1.,1 114 cl,ll 1ork1 . . . . 
&11lll1rr ••• 1er,lc• f1cllltle1 
l1cortor1t .. f 11 .. 111et1 . . . • . 
Pl11t 1ac~l1err ..... ,,,..,, . . . 

Total f la .. l1,11tte1t co1t1 . . . • 

Pr•·•~.e\ltt ea•ltal ••fl••lt1re1. 
let ttrklll catl\al . . • • . . . 

0.00 
360.00 

2S.OO 
U.H 

211!.00 

2 

0.00 
360.00 
n.oo 
19.10 

1142.0I 
·---·-········ ----~---·····-

3010.to 

U2.U 
0.00 

2111.IO 

U2.U 
0.00 

-----····----- ········-····· 
UU.H 

12. ll 

2101.H 

H.H 
Total l1l\l1l 11,11\111\ et1\1 . • . 

Of l\ ferelca, 11 I . . . . . . . . 
······················································-···························-···············-·····························-··· 

S\r11 Tre1t111t ••• Pelletl1l11 ··· Jl111cl1l &11lJ1l1 · JtlJ 1111 
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TABLE A.3 (Cont'd) 

---------·------------------------------------------------------------ CO!f&I 2.1 - llDOSTll&L PIOJICTS Sll,ICI, ADDIS &l&I& ····· 

Total Production Coate 11 ·ooo Birr 

leu ... 

I of 101. ca,.cltr (1l11le product). 
111 11\trlal 1 . . . . 
Ot•er r11 1tterl1l1 . . . 
ltllltl•• . . . . . . . . . .. 
lltrlJ . . . . . . . . . 
l.a\otr, Urect ... 
lepalr, 11l1t1111c1 
Spar11 . . . . . 
ractorr 0,.,..... . 

ractorr co1t1 . . . . . . 
Ad1l1l1tr1tl'• o'er••••• . 
l1dlr. co1t1, 11le1 114 dl1tri'bltlo1 
llrect co1t1. 11lt1 114 dl1trl'bltlo1 
ltprecl1tlo1 . . . . •• . . 
rl111ci1l COltl . . . . . 

Total pro41ctlo1 co1t1 . . 

lHT 

100.00 
1120.00 
420.DO 

13.TO 
20.IO 

211.U 
231.U 

0.00 
12.00 

2100.39 
20.00 
0.00 
0.00 

S0.40 
0.00 

2110. T9 
----------------------------Co1\1 per 11lt ( ai11le produc\ I 0 .10 

Of it forel11, I . . . . . . . . . 1.09 
Of it '1ri1hle,I . . . . . . . . . 14.62 
Told hhour . . . . . . . . . . . 216. l~ 

' 

------------------------------------------------------------------------------------------------------------------------······-····· 
Str11 Tr11t111t 11d Ptll1ti1i11 ••· fi111ci1l &1111111 • J1l1 1111 
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TABLE A.4 

~~,·~. ''' W''",; . .7.!11.H~ c~J 
~I. . ~.: ~:>'~ FAR ~~.: ... ·· .. ·1 ~~;,, c. OM 1 , .. , ~ ··· ·;:p· . I 1111 .......,. ..• , . . 

---------------------------------------------------------------------- COIF&I 2.1 - llDOSTll&L PIOJICTS Sll,ICI, ADDIS &BABA-----

Net Working Capital h '000 Blrr 

Tear •.... . ..... 3 • s 6-17 

Conr111 ... 1dc co to 

C1rr11\ 1111\1 a 
:c lcco11\1 rtc1l,1bl1 ... 30 12.0 194. ~· 214.19 US.03 2H.03 
~ 
ID 11,11\orr 11d 11t1ri1l1 . no I. 3 1092.00 1221 JO UU.00 UH.00 

:11r11 ...... 0 --- 0.00 0.00 0.00 0.00 
Stare• ....... 0 --- 0. 00 0.00 0.00 0.00 
lrrk la •ro1r111 . . IS 24.0 96. ~· 106.61 116.61 116.61 
f i1l1•td product• 30 12.0 194. ~· 214.79 23S.03 23S. 03 

c... 11 •114 . . . . . . IS 24.0 21.4~ 22.12 22.18 22.18 
Total c1rr11t 1111\1 . . ...... 1~99.08 1111.IO l914J3 1914 J3 
C1rr11\ 1!1•llltl11 11d 
Acco11\1 ,.,1bl1 . . . . . . 30 12.0 193.0I 213.22 233.37 233.37 

--------·----- ----------·-·· ... ·------- ··-··········· 
le\ t0rU11 c1•1lll : . . . . . . .. 1406. 00 1H3.H 1741.11 1741.16 
J1cr1111 i1 1orkl11 c1plt1l . . 1406.00 161.~• 167.H 0.00 

let 1orkl11 c1,1tal, local . 1380. 00 m~.u 1710.U 1710.U 
let 1orkl11 c1pl\1l. forel11 . 26.01 28. 34 30.67 30. 67 

lote: a4c : 1l1l1u1 dare of co,er11e ; coto : coe!ficle1t of turno,er . 
·-----------------------------------------------------------------·-·······--····--·-············--·-······························· 

Str11 lrea\111\ 11d Pelleti1i11 ··· r1111ci1l &11l71l1 · Jul7 1981 
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·~·- . . ·~~ ~( .· .. . ·;lt°I'~ • 

~··.i. 111~~)?coMFAR) 
--_ .... ~ .. : ·1 11111 ( 11°1 

TABLE A.5 

-------------------------------------··----··-·-····-········-····-··· co1r&1 2.1 • INDOSTll&L PIOJICTS Sll,ICI, ADDIS,.,., ..... 

Caahflow Tables, con at rue t ion in ·ooo Birr 

lear . . . . . . . . 1 2 

To\al caa~ i1f lo1 . 3SU.6S 270U~ 

-------------- ----·---------
ri1a~elal re101rce1 . 3~43. 6~ 2701.S~ 
Sale•, aet of ta1 . U.00 0.00 

Total ca1~ outf 101 . UU.6~ :10u~ 
:-c 
Ul --·· ---------- ----·--··-----
0 Total a11et1 . . 3~43. 6~ 2701.S~ 

Operatl11 co1t1 . 0.00 0.00 
Cost of f i1a1ce . 0.00 0.00 
Rep111e1t .. 0.00 0.00 
Corponte \11 0.00 0.00 
Ditide1d1 paid . 0.00 0.00 

Surpua ( deficit ) 0.00 0.00 
C11ulated c11~ blla1ce 0.00 0.00 

. 
hflH, local ... Hl.42 144. 02 
O.tflo1, local . 911.42 844. 02 
S1rpl11 ( deficit I 0.00 0.00 
111101, forel11 .. 25SS.23 llS7.S3 
O..tflo1, fortil• .. 25SS. 23 m1J3 
Surpl11 ( def lclt l 0.00 0.00 

let ca1~f lo1 . . . ·UU.U ·2701.U 
C111l1tt.d 1et c11~f!e1 -nu.n -620.20 

Str11 Tre1\1e1t •~d Pelletl1l11 -·· rt111cl1l A11lr1i1 · J1lr 1111 



.. - - - - - - - - - - - - - - - - - - - -
TABLE A.5 (Cont'd) 

.. ~··;·~.~ . ~~;"" " . ")l '1 ~ (~~l 
~L. :·.1 .~.·:jJ? COM FAR 
"'i!o~ ·-~~ .·I 1111 J (111 •. ~. ' .. 

------------------- .. ·-------------------·-·---------··----·-···------- COBJAR 2.1 - IMDOSTRl&L PROJICTS SllYICI, ADDIS &868& -----

Cashf low tables, production In ·ooo Birr 

Tear ..... . . 3 • ~ 6 1 8 

Total c1&~ i1flo1 . 643:i.b& 7040. IC 7620 .14 '1800.00 1800.00 TIOO. 00 
-------------- ·--------····· ····---------- ···-·····-···· ----·······--- ------------·-

f i111ci1l re1oarce1 . 193. 08 20.14 20.14 0.00 0.00 0.00 

S1le1, 1et of t11 . 6240.00 7020.00 1800.00 7800.00 1100.00 noo.oo 

Total ca1~ oa\f 101 . . SS3S.20 463S. 32 Sl46. U 49S9.06 4U9.06 son. u 
::c 
(.;1 

-------------- -------------- -------------- -------------- --------··--·- --------------
Total a11et1 . . . . 1S99.0I 187.72 187.12 0.00 0.00 U.00 

Operati11 co1t1 . . . 2334J2 2~H.4S 2120 .39 2120. 39 2120. 39 2120.39 

Coat of f iaa1ce . . . 0.00 0.00 0.00 0.00 0.00 0.00 

loaraeat ..... 0.00 0.00 0.00 0.00 0.00 0.00 

Corporate t11 .. 1601.61 1870.14 2138.61 2138.61 2138.61 22S2. 42 

Diwide1d1 paid ... 0. 00 0.00 0.00 0.00 0.00 0.00 

Sarplua l deficit ) an .11 2404.83 2673. 36 2840.94 2840.U 2702.19 

Ca1alated caa~ b1la1ce 897. 88 3302.70 ~976.06 8817 .00 11U7.94 14380 .13 

hflo1, local .... 6420.0l 7038.98 7818.98 7800.00 1800.00 7800. 00 

Outflo1, local . . . . S340 .16 4461.80 49~9. 29 471S.06 47H.C6 4196.81 

Surpla1 l defici\ ) 1019.91 2~71.17 28~9.69 3024.94 3024. 94 2903 .19 

IDflo•, fore i11 . . . 13.00 1.17 1.11 0.00 0.00 0.00 

Ou\flo1, forei11 ... • 19S.04 113.Sl 187 jO 184. 00 184. 00 201. 00 

Sarplu1 ( deficit ) . -112.04 -112.3~ -186.33 ·184.00 ·184.00 -201.00 

Me\ c11hf lo1 . . . . . 897 .88 2404.83 2673.36 2840.94 2840.94 2702.19 

Cu1alated aet ca1hflo1 -S341.32 -2942.~0 -269.14 2S71. 80 S412.74 8114.93 

----------·--·--·-------·-··---------------------------··--------------···-·········--·····-~---------·····················-······-· 
Stra• Tre1t1eD\ 1Dd Pelleti1lDI --- fi111cl1l 6Dal11l1 · J1lr 1181 
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TABLE A.5 (Cont'd) 

~~J1i)~COMFAR 1 
~.,':Jff .:·1 1.lllJllll 

...................................................................... COMfAR 2.1 IMDDSTRllL PROJICTS Sll•ICI, ADDIS ABABA ····· 

Caehf low tables, product ion 11 ·ooo Birr 

Tear ...... . . 9 10 II 12 13 14 

Tot1l c11~ lnflo1 .. TI00.00 7800.00 7100.00 7800.00 7800.00 1800. 00 
.................. ··-··--··--·-- ---·--····-··· .•.....••..••....••.••...•...•...•..••.••. 

ri111clal re101rce1 . 0.00 0.00 0.00 0.00 0.00 0.00 
:x Slle1, 1et of \11 . . TIOO. 00 7800.00 TIOO. 00 7800.00 7800.00 TIOO. 00 (.>l 

N 

To\al c11~ oatf 101 . . UlT .31 SOU.61 SO&S.61 soss. 61 S310.00 U32.00 
---------·---- ······-······· .................................................................................... 

Total 1111\1 .... 41.00 0.00 0.00 0.00 U.00 n .oo 
Oper1tl11 co1t1 . . . 2120. 39 2820.39 2820.39 2120. 39 2820.39 2120. 31 
Coit of f l111ce . . . D.IO 0.00 0.00 0.00 0.00 0.00 
lepaJHI\ ..... 0.00 0.00 0.00 0.00 0.00 0.00 
Cortora\e \11 ... 2249. 92 220.22 220. 22 220.22 2484.60 2484 '80 
Dltldt1d1 paid ... 0.00 0.00 0.00 0.00 0.00 0.00 

S1rpl11 ( deflclt l . 2682.69 2734.39 2734.39 2134. 39 2UO. 00 2418.00 
C111l1\ed c11~ b1l11ce 11042.12 19117. 21 22m.so 2UO.H 27738. 00 30204.00 

11flo1, local .... 1800.00 7800.00 7800.00 7800.00 1100. 00 THO.DO 
O.tflo1, local . . . . 4900 31 4181.61 4881.61 4181.61 Sl09.DO UU.00 
S1rpl11 ( deficit ) 2199.69 2918. 39 2918. 39 2918. 39 2191.00 HH.00 
l1flo1, forel1D ... 0.00 0.00 0.00 0.00 0.00 0.00 
O.tflo1, forei11 . . . 211. 00 184. 00 184. 00 184.00 20 I. 00 217. 00 
S1rpl11 ( 4eftclt l . ·211 .00 ·184.00 ·184.00 ·184.00 ·201.00 ·217.00 

le\ c11~flo1 . . . . . 2612.6~ 273'. 39 2734.39 2134.39 2490. 00 2411.00 
Cu11l1\ed aet c11~f lo1 10197. 62 13~32.01 16266. 40 19000.19 21490 .11 2301.80 
------- ---·-----------------·-··----·-----·---------··············-·---·-·············--·-······-~-----·······················-···· 

Str11 Treat1eat IDd PelletlaiDI ... r1.ancl1l l11lJ1l1 . Julf 1911 



~ 
Ul 
w 

TABLE A.S (Cont'd) fl)~
.· .. ··'.~.' 

~·.'/,'.. ~·~ 
'. • ·.1.t}~ (~J .t\· :i..•~)1;.. COMFAR 

--.:••~ :·· 1 1.11~ I [11·1 

--------------------------------------··---------------····-·--···-·-· co1r11 2.1 . JIDOSTll&L PIOJICTS SllYJCS, lDDJS llllA -----

Caahflow tables, product.ion la ·ooo Birr 

Year ..... . 

Total c11• 11f lo1 . . 

r1111cl1l rt101rct1 
S1le1, 1et of t11 . 

Total c11• 01tf lo1 . . 

To\11 111tt1 . . 
Oper1tl11 co1\1 . 
Coit of f l111ct . 
leplJHll , . 
Cortorate t11 
Dhidt1d1 paid 

Surpl11 ( ••ficJt ) 
C11ul1ttd c11• bal11ce 

hflo1, loeal . . . 
O.tflo1, loe1l ... 
S1rpl11 ( ••licit ) 
l1flo1, forei11 .. 
Outflo1, forei11 .. 
S1rplu1 ( def ici\ ) 

let c11•f lo1 ..... 
Cu1ul1~ed 1et c1•tf lo1 

1S 

TI00.00 

0.00 
7100.00 

S2U.OO 

0.00 
2120.39 

0.00 
0.00 

24&4.IO 
0.00 

Hl~.00 
32719.00 

U00.00 
5111.00 
2&99.00 

0.00 
184 .00 

-114. 00 

HlS.00 
264U.80 

16 

7100. 00 

0.00 
1800.00 

S2U.OO 

0.00 
2820.39 

0.00 
0.00 

2464. 60 
0.00 

2S1S.OO 
3S234.0I 

1100.00 
SlOl. 00 
2699.00 

0.00 
114 .00 

-184.@0 

ms.oo 
28988.80 

11 

U00.00 

0.00 
7800.00 

S2U.OO 

0.00 
2820. 39 

0.00 
0.00 

2464.60 
0.00 

ms.oo 
37749. 01 

7800. 00 
5101.00 
2699.90 

0.00 
184.00 

-184.00 

2S1S.OO 
31503.81 

-·-······-··-············--··-·········-·····--···················--·-······························································· 
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TABLE A.5 (Cont'd) 

~~:.~·' . ~·~~ 
WI : >.1)~ c•) 
~~;~ c,0 11~,~,~I 

-································· ·· ······························· COMJAI 2.1 ll~OSTllA~ PIOJICTS SlltlCI, ADDIS &9111 ····· 

~ Caehflow Dtecounting. 
"'" 1) lquitJ p1id 'er1u1 •et i1co1e flo•· 

let preaent 'alue . . . . . . . . . . 8809.81 1t 
11ter11l Rite of leturn ( H ·u I 27. 24 l 

bl let Wort~ 'er1u1 let c11h retur1: 
let preaeat u)ue .. . .. .. .. .. . I m4. 69 1t 
l1ter11i Rite of letur1 (11~12) 30.10 I 

cl l1ter11l lite of Retur1 01 tot1l i1te1ta~nl. 
let pruut ulue . .. .. .. .. .. .. 112~4.69 1t 
l1\era1l Rite of letura I 111 I . . 30.10 I 

let Wort~ : lquitr paid plua re1er1e1 

10.00 ' 

10.00 ' 

10.00 ' 

--------···-----------------·-·········. ·····-···-·······-·-·-·············-······················································ 
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:c 
c.n 
c.n 

~~~·~·~ ~~ ' ,· - ' ' ·."1~ 
\Y.01 ' ' ' ' Hlfl..I 
iY• ,. . 't I~ (f";) 
~._:]!~~~!?coMFAR 
·~··~ .·I llll J ltl'I 

TABLE A.6 

······································································ COlf&I 2.l · llDDSTllAL PIOJICTS SllfICI, ADDIS Al&BA ····· 

Net Income Statement ii ·ooo Birr 

T11r ............ . 

Tot1l 11111, lacl. 11111 t11 . 
L111: •1rl1•l1 co1t1, iacl. 11le1 t11. 

•1rt1•l1 11r1i1 . . . . 
&1 I of total 11111 

lo1·•1rl1•l• co1t1, i1cl. d1preci1tlo1 

Oper1tlo11l 11r1i1 . 
11 I of total 11111 

Cut of fl111ce 

3 

6240. 00 
1943JO 

4296.SO 
U.8S 

1093.29 

3203.21 
Sl.33 

0.00 

4 

7020.00 
2181.U 

5 

7100.00 
2429. 37 

• 
7100.00 
2429' 37 

··•·•·•··••··· ..•......................... 
4833.n 

u.as 

1093.29 

U?0.63 
81.IS 

1093.U 

S3TO. 83 
81.U 

1093. 29 
·······-·-···- -~·-·········· ·············· 

3740.21 
S3. 28 

0.00 

4277.34 
S4. 84 

0.00 

4277. 34 
U.84 

0.00 

7 

TIOO. 00 
2421. 37 

mo.u 
u.u 

1093' 29 

4211' 34 
U.84 

0.00 
······•······· ·•··•········· ·············· ............. . 

Grou profit . 
lllOIHC!I . 

1111•&1 profit . 
Tu 

lit profit . 

Dhlde .. 1 p1ld . 
D1di1trlblted prof it . 
lccu11l1ted 11di1trl•uted prof it . 

Gro11 prof it, I of tot1l 11le1 . 
•et profit, I of total 11le1 . 
IOI, let profit, I of ••uitr . 
ROI, let ~rofit•i1tere1t, I of i1•e1t. 

3203.21 
b.00 

3203.21 
1601.61 

1601. 61 

u.uo 
1601.61 
1601.61 

Sl.33 
2~.67 

2~.6~ 
2U.~l 

················································· .. 

3740' 28 
0.00 

3740. 28 
1810.14 

1810.14 

o.uo 
1810 .14 
3411. H 

~3.28 
26.64 
29.~~ 
23,g2 

4271. 34 
0.00 

4271. 34 
2138.6? 

2131.67 

0.00 
2138.67 
~610.42 

H.84 
27.42 
34' 2h 
26' 78 

4217. 34 
0.00 

4277. 34 
2138.61 

2131.81 

0.00 
2138.61 
7749.08 

~4.84 
27.42 
34.2~ 

26. 78 

4277.34 
0.00 

4277' 34 
2138.67 

2138.61 

0.00 
2138' 61 
9887. n 

~4.84 
27.42 
34' 2~ 
2ti. 79 

.............•...•.•••.•.. ···-~··············· .•...................•.•......• 
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TABLE A.6 (Cont'd) ~ 

.... 
,. 'Iii.. ··~h (• ) ~I~. ~,·,~ . 

~I ~. ~··: .......... '7COMFAR 
·~·~ .. l . . 11111111

1 ~.,, . I 

······················ ···········. ············· ... ················ co1r&1 2.1 . IMDOSTll&L PIOJICTS SllYICI, &ODIS &Ill& ..... 

Net Income Statement lD ·oon Birr 

le1r ................. I 9 10 11 12 

Tohl 11111, hcl. ulea tu . . . . . 7800.00 7800. 00 UOD.00 7800. 00 7100.00 

Le11: t1rl1ble co1t1, l1cl. 11le1 t11. 2429. n 2429. 31 2421. n uu.n 2421.31 
........... ······ ····~········· ······•······· ·······•···•·· .............. 

T1ri1ble 11r1l1 ........ .. ~370.63 S3l0.U sno.n mo.u mo.u 
&a ' of total 11le1 . . . . . . . . . 68. ·~ 61.U 68.IS H.U H.0 

::c 
U'I 
0\ lo1·•1rl1ble co1l1, l1cl. d1precl1tlo1 86~. 79 UD.19 180.19 110. u 110. II 

. . .. -............. .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . .. ............. . ............. 
Oper1\lo11l 11r1i1 . . . 4~04.84 4499.14 4490. 44 4490. 44 4490. 44 

la I of total 11le1 .. ~1 .7S ~1. 69 S7. ST S7.S7 ~1. Sl 

Coat of f1111ce .. 0.00 0.00 0.00 0.00 0.00 
... ............. . . . . .. . . . . . . .. . . . .. . . . .. . . . .. . .. . . . .. . . . . . . . .. . . . . . ............... 

Grim pro flt . . 4~04.84 4499.84 4490. 44 4490. 44 400.H 

llloHICH ... u 00 0.00 0.00 0.00 0.00 

Tu1bl1 profit . .. H04 84 4499.84 4490. 44 4490. 44 4490. 44 

Tu .... .. Z2~Z. 42 2249. 92 220. 22 220.22 220. 22 
. .. .. --. . . . . . . .. -. . . . . . . . . . . . . . . . . . . . . . . . .. -... -...... ............... 

Met profit . 22~2. 42 2249. 92 220. 22 224S.22 220. 22 

Di1ld11d1 P1id . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 

Oadi1\riblted prof it ....... 22~~ 4Z 2249. 92 220.22 220. 22 224~.22 

lccu1ul1\ed u1di1\ribu\1d profit . 1~14U I'/ IU9U.09 1663S.)I 11880. ~4 2112U~ 

Gru11 profl\, I o( lo\11 11le1 . ~·1 H ~7.69 ~7.~7 ~7. ~7 ~·u1 

"-=\ proli \, I of lotll ulu .. 2b b8 ia.a~ 28. 78 28. 78 28 78 

aot, let profil, l of t•llltJ .. ~I It'/ 36.03 3~ ~~ 3~.9~ 3~.9~ 

ROI, le\ profil•inlere1\, I of i1•e1\. ~t .12 27.92 21.86 21.a& 27 .86 
.. ············-········-····················· ...... ·················•·····················•······································· 
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TABLE A.6 (Cont'd) 

•... ·- ····················-·············· ... ··•••··•••······· -······ co1r&1 2.1 • llDOSTll&L PIOJICTS Sll•ICI, &DDIS &l&I& ••••• 

Net Income State1Dent ii '000 Birr 

!tar ................. 13 14 u ll 17 

Total 1al11 1 l1cl. 1al11 ta1 ..... U00.00 U00.00 U00.00 1100. 00 7800.00 
Lt11: 'arla~Jt co1t1, i1cl. 1aJ11 ta1. 2429. 37 2429. 37 uu. n 2429. 31 2421.37 

............................. ·········~···· ·············· .............. 
•aria-lt 11r1i1 . . . . . . . . . . . ~370.U ~370.U ~no.u UTO.U UT0.13 
i1 I of total 1al11 . . . . . . . . . u.n H.U H.U H.U u.n :c 

u-: 
....... 101·,aria-lt co1t1, i1cl. depreciatio1 Hl.42 441.42 441. 42 441. 42 441. 42 

·············· ••........•••• .......•.....• .........•••.. . ••••......... 
O,.ratltaal 11r1i1 . . . . . . . . . . 4929. 21 UH.21 UU.21 021.21 021.21 
i1 I of total 1al11 . . .. 63.20 U.20 U.20 U.20 U.20 

Cott of f l1a1c1 . . . . .. 0.00 0.00 0.00 0.00 0. 00 
.. . .. . . . .. . . .. . .. .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. 

Cro11 profit .. .. . . 4929.21 4929.21 029.21 029.21 029.21 
UlOIHCll ... . . .. 0.00 0.00 0.00 0.00 0.00 
Tua-11 prof It . . . .. 4929.21 UU.21 029.21 029.21 UU.21 
Tu ...... • I • .. 2464.60 2464. 60 2484.60 2484.IO 2414.IO . .. . . .. .. . . . . . . . . . . .. .. . . . . . .. . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ............. 
let prof it . . . . . . . .. 2464. 60 2464. 60 2464.60 2484. IO 2414.IO 

Dl•ld1141 •al4 ........ 0.00 0.00 0.00 0.00 0.00 
D1di1trl~t14 profit ..... .. 24U.60 2464. 60 2484. 60 2464 .10 2484. 60 
&cc111latt• 11dl1trllMl\ed profit .. 23~90.36 260~4. 96 28~19j7 30984. u uue. 11 

Gro11 prof it, I of total 11111 . . . 63. 20 63.20 13.20 13. 20 13. 20 
let profit, I of \otal 1ale1 . . . . 31. 60 31.60 31. 60 31.60 31.60 
IOI, It\ prof l\, I of •••ltr . . . . . 39.46 39. 48 39.48 39. 48 39. 4S 
IOI, ltt profl\tl1ttr11t, I of i1,e1t. 30 49 30.31 30.31 30.31 30.31 
-·······································-································ ..•••........•..............•...•••..............•••...... 
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TABLE A.7 

~~.·~ "'ii)~COMfAR) 
~i:c' 1 . • 1111 I 1

11 
I . "":!- • • ' .: I 

............ ················· ........................................ COIJIR 2.1 . llDOSTRllL PROJICTS s11•1c1, ADDIS &llBI .... . 

Projected Balance Sheets, cone tr u ct 1 on l1 '000 Blrr 

rear .... I 2 

Tt\al HH\a 3S43.6S 620.20 
. .. .. ............. ...................... 

::x:: fiaed 111e\1, 11\ of depreci1\io1 0.00 3543.U U1 
co Co11\r1c\lo1 ia pro1re11 H43.6S nous .... 

C1rrt1\ 111eh ....... ' . 0.00 0.00 
c .. ~. bu• ........... 0.00 0.00 
C11~ 11rplu1, fin11ce 1•1il1ble . 0.00 0.00 
Lo11 carried for11rd 0.00 0.00 
Lou .............. 0.00 0.00 

Tot1l ll1bili\le1 ..... 3SU.6S 620.20 
. . . .. . .. .. .. .. .. . . . . .. ....................... 

•••l\r c1plhl ...... 3SU.6S 624S. 20 
le1er•e1, re\1l1td proflt . 0.00 0.00 
Profit .......... 0.00 0.00 
Lo11 11d 1edlu1 ter1 deb\ . 0.00 0.00 
C1rre1t li1blli\ie1 .... 0.00 0.00 
laak o•erdraft, fi111ce re•ulr•d. 0.00 0.00 

To\al deb\ ....... 0.00 0.00 

l••i\r, I of li1bllltle1 100' 00 100. 00 
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TABLE A.7 (Cont'd) "~~; . ~ ,,,., 
P!,l1 ~·jW ~I .. · . 'H l~ C• l 

~~·· 1 •~~iJf COM FAR 
__. "·~ ;· I I It I 1 I 11 I 

············--··----·-·····--············-···························· COIP&R 2.1 · l•DDSTRIAL PROJICTS SllflCI, ADDIS ABABA····· 

Projected Balance Sheets, Production h ·ooo Birr 

Tur .... 

Total 1111\1 

f i1ed 1111t1, 11t of d1precl1tio1 
Co11tr1c\io1 la pro1re11 
C1rre1t 1111\1 . . . . . . . . . 
Cu~. k•• ......... . 
c •• ~ 11rpl11, fi111ce 1t1il1ble 
l.o11 cirri•• for11r• 
Lo11 ........... . 

Tot1l ll1bllltl11 . . . . . . . . 

1,1 l\r c1pl\ll . . . . . . . 
le1er•e1, r1\1i1•• profit . 
Profit . . . . . . . . . . 
Lo11 114 11•111 \1r1 •ebt . 
Curr11\ li1billti11 .... 
111• ot1r•r1ft, fl111ce re,ulred. 

Total debt .......... . 

l••itr, 'of li1bllltle1 

3 

8039.U 

~~42. 93 
0.00 

1~77.62 

21.4~ 
UT.U 

0.00 
0.00 

8039.U 

9930 .17 

4840. 66 
0.00 

1764. 69 
22 .12 

3302.TO 
0.00 
0.00 

9930 .17 

s 
12088.H 

4131.39 
0.00 

mus 
22.71 

ms.os 
0.00 
0.00 

l20U.H 

6 

1U21.U 

3438' 12 
0.00 

mu~ 
22. 71 

llll. 00 
0.00 
0.00 

1U21.U 

1 

16311.32 

2133.U 
0.00 

1m.n 
22.71 

llUT .ts 
0.00 
0.00 

lUH.32 

I 

11111.14 

22H.OI 
n.oo 
mu~ 

22.11 
IUU.U 

0.00 
0.00 

11111.14 
·····-········ ..•...................•.•••...•..••••.......•..•••••.••..•..........•• 

620.20 
0.00 

1601.61 
0.00 

193. 08 
0.00 

193.08 

77 .61 

624~. 20 
1601.61 
1810.14 

0.00 
213.22 

0.00 

213. 22 

62.U 

620.20 
3471. n 
2138.&l 

0.00 
233' 3T 

0.00 

233' 3T 

~1.61 

124~.20 
mo.u 
2131. 67 

0.00 
233.37 

0.00 

233.37 

43.81 

120.20 
1741.0I 
2131.67 

0.00 
233.37 

0.00 

233' 3T 

H.11 

120.20 
HIT.U 
2U2.42 

0.00 
233 .37 

0.00 

233.31 

33. ~4 
············································--······················································································ 
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TABLE A.7 (Cont'd) 

Projected Balance Sheets, Production h ·ooo llrr 

Tear ..... 

Tohl u1et1 

Ji1ed 111et1, 1et of depreci1tio1 
Co11tructio1 ia pro1re11 ... 
r.~rre1t 111et1 . . . . . . . . . 
Cu~. baak .......... . 
c •• ~ 11rpl11, fl111ce .,.111ble . 
Lo11 c1rried for11rd 
Lo11 ............. . 

Tot1l ll1bllitie1 . . . . . . . . 

•••it1 c1plt1l ..... . 
le1tn·11, retailed profit . 
Profit ......... . 
Lo11 11d 1edt11 ter1 debt . 
Curr11t li1billtt11 .... 
l11k 0•1rdr1ft, fi111ce re,ulred. 

Total debt . . . . . . . . 

l••itJ, l of li1bilitie1 

9 10 

20868. 66 23113.88 

II 

2S3S9 .10 

12 

27604. 32 

13 

30068. 92 
.................. ........ ........... ······--······ ............... . .............. . 

1804. 31 
47.00 

mus 
22.78 

17042. 82 
0.00 
0.00 

20168 .66 

1362.14 
0.00 

IUl.H 
22. 78 

19777.21 
0.00 
0.00 

23113.88 

872. 97 
0.00 

mus 
22. 71 

22Sll. 60 
0.00 
0.00 

2UU.10 

313.80 
0.00 

19Sl.7S 
22. 78 

U20.99 
0.00 
0.00 

27604.U 

333. 40 
2S.OO 

19SI. u 
22. 71 

27738. 00 
0.00 
0.00 

30088.12 

14 

3U33 .S3 

308. 00 
47. 00 

mus 
22. 71 

30204.00 
0.00 
0.00 

32U3.U 
............... .................. ................... ................. ............... . .............. .. 

620.20 
12140. ll 
2249. 92 

0.00 
233.37 

0.00 

233.37 

29.93 

620.20 
14390.09 
Z20. 22 

0.00 
233.31 

0.00 

233.37 

27.02 

824S. 20 
llUS.31 
220.22 

0.00 
233. 37 

0.00 

233.37 

24.83 

820.20 
IHIO. S4 
220. 22 

0.00 
233.31 

0.00 

233.37 

22.82 

120.20 
211u.n 
2484. IO 

0.00 
233.31 

0.00 

233. 37 

20. 77 

120.20 
23UO.H 
2484.IO 

9.00 
233.31 

0.00 

233.31 

U.20 
.................................................................................................................................................... 
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TABLE /. •• 7 (Cont'd) :~ ... .-!b' ,,. 
€~4°!i:~ OMFAR) ~ · .illi .... ;JJ; ( 1111 r r1f1 ~··~ .:1 

··----······················-········································· COIJAI 2.l · JIDUSTll&L PIOJICTS SllflCI, ADDIS AB&B& ····• 

Projected Ba lance Sheets, Product ion ii ·ooo Birr 

Tear ....... · · · · · · · 

Totd 111et1 ......... . 

rl1td lllt\I, It\ of deprecl1tio1 
Coa1\r1ctlo1 la proare11 . . . . 
Curreat 111et1 . . . . . . . . . 
Cu•, Mak .......... . 
C11• 11rpl11, fla1ace 1•1ll1blt . 
Lo11 c1rritd f or11rd 
Lo11 ............. . 

Total !l1blli\lt1 ... 

•••itr c1pi\1l .... 
le1tr•11, ret1laed profit . 
Prof it . . . . . . . . . . 
Loia 1ad 11di11 ter1 debl . 
C1rr11\ li1blliUt1 . . . . . . 
l11k ot1rdr1ft, li111ce r•••ired. 

Total debt . . . . . . . . . . . 

l\1itr, S of li1bilitle1 .... 

lS 16 17 

3098.14 37462. 74 39927.U 
······--·····- ·······-··-··· ····-········· 

304.60 2S4.20 203.IO 
0.00 0.00 0.00 

lUl.7S l9Sl. TS mus 
22.71 22.71 22.U 

32llS.Ol U234.02 31149.02 
0.00 0.00 0.00 
0.00 0.00 0.00 

34991.14 37462. 74 39921. 3S 
-------------- -------------- ----------···· 

620.20 620.20 620.20 
260S4.96 28S 19. ST. 30984. II 
2464. 60 2464.60 2464. 60 

0.00 0.00 0.00 
233.37 233.37 233. 37 

0.00 0.00 0.00 

233.37 233.37 233. 3T 

11.84 16. 67 U.64 
-----···--·----------·--·-·-··-----···· --------·······-··------·--······························-··································· 
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TABLE A.8 

~ 
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t·" • ··~~ ( . 'J ~~~ ·;~,(~ .. 
~J 1 -~···.··1~1 COMFAR ~:.~·._}_ 11111 [Ill .,~··~ ,'I 

ECONOMIC ANALYSIS 

----------------------------------------------·--· ..... ·-------···----co~•·· 2.1 . I•DDSTRIAL PROJICTS SllflCI, ADDIS AB&Bi ..... 

Ca e}, flow Tables, construction in ·ooo Birr 

!ur .... I ? 

Tot•l c••~ ia!l~• 3294 I 5 2486' 3~ 
.. -------·-···· ............. -................ 

:I: Fin11ci•l re1ource1 . 3294.15 2486.3~ 
C'\ S•lee, net of t11 . 0.00 0.00 
N 

Tot•l c11~ outflo~ . 3294.15 2486.35 
.. . ... ... .. .. . .. ... ... .. . ... ... .. .. -- ..................... 

Tohl 11ae\I .. 3294.15 2486.3~ 

Oper1ti11 co1t1 . 0.00 0.00 
Coat of f i1a1ce . 0.00 0.00 
leparutt .. 0.00 0.00 
Cuporatt tu 0.00 0.00 
Dl,idt1d1 paid . 0.00 0.00 

Surplu1 ( def lcl\ I 0.00 0.00 
Cu1ulated ca1~ b1la1~e 0.00 0.00 

111101, local ... 738. 92 628.82 
Outflo1, local ... 738.92 628.82 
S1rpl11 ( deficit ) 0.00 0.00 
laflow, f orel11 .. U5~.23 1857.53 
O.tf 101, forel11 . . 2U5.23 1857. 53 
S1rpl11 ( deficit I 0.00 0.00 

•et ca1~f lo1 . . . . -3294.15 ·2486.35 
Cu1ulattd 1et ca1~f lo1 -3294 .15 -5180.~0 

-----------------------------------------------------·-···---------------------------------------------------------·····--·········· 
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TABLE A.8 (Cont'd) 

---- -----------------------------------------------------------··- -·- CONrAa 2.1 - IRDDSTRIAL PiOJICTS Sli91CI, aon1s ABA~A -----

';ash flow tables, production in ·ooo Birr 

fur ....... - . 3 4 ~ 6 T a 

Tot1l c11~ i1flo1 . . UU.19 W6.09 6016.09 6000.00 6000. 00 6000.00 
--------·-··-- ··········-··· ·-----·····--- ---····------- ·······-······ ·····-········ 

ri111ci1l re1ource1 . lU.19 16.09 16.09 0.00 0.00 0.00 :c S1le1, 1et of t11 . . 4100.00 S400.00 6000.00 6000.00 8000.00 8000.00 0\ 
w 

Total c11~ 01tf lo1 . . 3072.U 2188.89 2382.87 22J9. 48 2239.U 2260. 08 
-------------- ----·-·······- ---···-······· -------------· -------------- ····-········· 

Tot1l 111tt1 . . . . 1221. 32 143.39 143.39 0.00 0.00 20.60 
Oper1tl1C co1t1 . . . 1HU2 204SJO 2239' u 2239. 48 2239.U 2239.U 
Coat of tl111ce . . . 0.00 0.00 0.00 0.00 o.~o 0.00 
le•IJHlt ..... 0.00 0.00 0.00 0.00 0.00 0.00 
Co>rporatt t11 ... O.OI 0.00 0.00 0.00 0.00 0.00 
Di,ide1d1 pei• . . . 0.00 0.00 0.00 0.00 0.00 0.00 

Sur•l•• ( ••tlclt ) . 1U0.3S 3221.20 3633.22 3760.U 3760.U 373~ 92 
Cu1ul1t1d c11~ bll11ce UI0.3S ~lOT .S4 8140.76 12S01.28 16261.10 20001. 72 

J1flo1, local . . . 4940 .19 W4.92 6014.92 6000.00 6000.00 6000.00 
Outflow, local .... 21n .u 201S.38 219S.38 20~~-41 2US.U 20&9.08 
S1r•l•1 ( ••f lcit ) . 2062.39 3399.St 3819J~ 3944.U 39U. ~2 3940 .92 
l1flo1, for1l11 ... 13.00 1. IT 1.17 0.00 0.00 0.00 
O.\flo1, for1l11 ... IH.04 173Jl 187JO 184. DO 184. 00 201. 00 
Sur,111 ( deficit ) . -112. 04 -172. 3S -186.33 -184.00 -184. 00 ·201. 00 

let c11Uloe . . . . . UH.JS 3227.20 3633.22 3160J2 3180 .S2 3739.92 
C111l1ted 1tt c11~flo1 -3900. I~ -672 .16 2960. 26 6720. 78 lOUl.30 14221. 22 
········--------------···-···-·············-····-·····--·--·-···-··································-·······-························ 
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TABLE A.8 (Cont'd) 
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Cashf lov tables. production in ·ooo Birr 

Tear . . . . . . . . . 9 10 II 12 13 14 

Tot1l c11~ i1f lo1 . . 6000.00 6000.00 6000.00 6000.00 6000.00 6000.00 
----- ·-------· -------------- -------------- -·--------·-·· -------------- ---·-·······--

Pi1a1cial re1o~rce1 . 0.00 0.00 0.00 0.00 0.00 0.00 
Salea, 1et ~f t11 .. 6000.00 Fooa.uo 6000.00 6000.00 6000.00 6000.00 

::c 
°' ~ Total c11b outf 101 .. 22'8. le 2239.48 2239.48 22J~. 48 2260.08 2218.78 -----.. -......... - - -------------- ·-·---- ... ·--- -------------- ------·-··---- --------------

Total a11et1 . . . . 39.30 0.00 0.00 0.00 20.60 39.30 
Operati11 COl\1 . . . 2239.48 2239.48 2239.48 2239' 48 2239. 46 2239.48 
Coat of fi111ce . . . 0.00 0.00 0.00 0.00 0.00 0.00 
lepap1eat .. . . 0.00 0.00 0.00 0.00 0.00 0.00 
Cc:-por1\t \u ... 0.00 0.00 0.00 0.00 o.fto 0.00 
Di•ide1d1 p1id ... 0.00 0.00 0.00 0.00 0.00 0.00 

Surplu1 ( deficit ) 3721. ~2 3760.S2 3760.S2 3760.S2 3739. 92 3721. 22 
C11ulated c11~ bilaace 23722. 94 27483. 46 3120 98 3S004.~0 387H.41 4240.13 . 
l1flo1, local . . . . 1900.00 6000.00 6000.00 6000.00 6000.00 6000. 00 
OuUlo1, local . . . . 2011.78 20SS.48 20SS. 48 20SS.U 20S9.08 2061.71 
S1rpl11 ( deficit ) 3938.22 3944.S2 3~44 .S2 3944J2 3940.92 3938. 22 
l1f Jo1, forei11 ... 0.00 0 00 0.00 0.00 0.00 0.00 
Outflo1, forei11 ... 217.00 184. o~ 184.00 184 .00 201.~0 217. 00 
Surpl11 ( deficit } . ·217.00 -184.00 ·184.00 ·184.00 ·201.00 ·217.00 

let Cil~f }01 . . . 3721.22 3760.S2 3760. S2 3760. S2 3739.92 3121.22 
C111lated aet c11•f lo1 17942.44 2!702.96 2~463. 48 29224.00 32963. 91 366U. 13 
-------·-····-·------------------------------·-·-··--------~-------·--·------------·-------·--···---·····-···················-
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TABLE A.8 (Cont'd) 

············----------·······---------···············-····-·····-····· COUU 2.1 · INDOSTRUL PIOJICTS SlnJCI, ADDIS ABABA····· 

Cash flow tables, production h ·ooo Birr 

Tur ..... . 

Tot1l c~•~ i1f lo1 

fi11aci1l re1ource1 
S1le1, 1et of t11 . 

Tot1l c11• outf 101 . 

Tot1l 111et1 . . 
Oper1ti1a co1t1 . 
Coit of f i111ce . 
iep1r1eat . . 
Corponte tu 
Dhld11d1 p1ld 

Surpl11 ( deficit ) 
Cu11l1ted c11~ b1l11ce 

l1flo1, loc1l ... . 
Outflo1, local ... . 
Surpl11 ( ••ficit ) 
I1flo1, foreiaa . . . 
Outflo1, toreiaa .. 
Surpl11 I deficit ) 

let c11•f lo1 . . . . . 
C111l1ted aet c11~f !01 

IS 

6000.00 

0.00 
6000.00 

2239.48 

0.00 
2239.48 

0.00 
0.00 
0.00 
0.00 

3760.52 
46226.15 

6000.00 
205S.41 
3944. 52 

0.00 
114. 00 

-114.00 

3760. 52 
40445.U 

16 

6000.00 

0.00 
6000.00 

2239.48 

0.00 
2239.48 

0.00 
0.00 
0.00 
0.00 

3760.52 
49986. 67 

6000.00 
2055. 48 
3944. S2 

0.00 
184. 00 

-184. 00 

3760.52 
44206.17 

17 

6000.00 

0.00 
6000.00 

2239. 48 

0.00 
2239. 48 

0.00 
0.00 
0.00 
0.00 

3760. 52 
53747.19 

6000.00 
2055. 48 
3944J2 

0.00 
184. 00 

·184.00 

3760.52 
47966.69 

-----------------------------------·--·--··----------------------------------·--·-·-------·······----··-·························-·-
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TABLE A.8 (Cont'd) 

································-··········-···········-····-········ CO!~&R 2. I · IMDOSTllA~ PROJICTS SllYICI, lDDIS lBlBl ····· 

Caehflow Discounting: 

al lquitJ paid 'er1u1 Met inco1e floM: 
Met preeent 'alue . . . . . . . . . . . . . . 16203 31 at 10.00 l 
Internal Rate of Re\urn (IRIKll . . 39 81 l 

bl Met Worth Ter1u1 Mtt caah return. 
M•t present val~e ............ IR6~1.l6 at 10.60 ' 
ltternal R~te oi Return (IRRl2l . 42.48 I 

CJ Internal Rate of Return on total inte1t1ent: 
Met present talue ............. 186~1.16 at 10.00' 
lnt~r~al Rate ur keturn ( lKk l . . 42.48 l 

Met Wort~ . lquitJ paid plu1 re1er•e1 
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I. SUMMARY 

This plant is envisaged to produce different types of gelatin 

which have uses in the pharmaceutical, textile and paper industries 

as well as in the confectionary and dairy fields as edible gelatin. 

This product is intended for local consumption as well as export. 

The minimum economic scale is 1000 tons per annum. Demand 

estimate is below this figure. 

Gelatin can be produced from pig skin, beef bone, hide 

and untanned tannery wastes. The choice of raw material is 

more in favour of bones as these are abundantly found and as 

the highest quality of gelatin is usually obtained from them. 

The plant is substantially capital intensive and has high 

initial investment amounting to 16.75 million Birr, of which 

69% is in foreign currency. 

It can generate employment for 80 people. 

The plant requires a building area of 4000 m2 and the site 

has to be at least twice its size. 

The project has a low internal rate of retun and will not 
be financially viable. Howeverr it is economically via~le with 

an economic rate of return of 12.59t with a net present value 

of Birr 3.12 million discounted at lOt p.a. 
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II. INTRODUCTION 

This profile analyses the potential for the export of 

gelatin. The international market has bee~ in the range of 

64,000 tons and 75,000 tons per annum between 1981 and 1985. 

Of this total, about 4% is from developing countries like 

Colombia, Pakistan,Singapore, etc. Ethiopia also imports 

a small quantity of gelatin for the pharmaceutical industry. 

Developed countries have various specifications of pharma­

ceutical gelatins, photographic gelatins and edible gelatins. 

The largest consumption is in the food industry, followed by 

the pharmaceutical and technical industries. Photographic 

gelatin is the most expensive type and to produce it requires 

well developed testing and a hiqh level of production skill. 

The plant has, therefore, to start first with the production 

of edible, pharmaceutical and technical gelatins before going 

to the complex product. 

This is a project which is raw material oriented. Even 

though it is capital-intensive it can be made viable by exploring 

the export market potential. 
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JII. MARKET AND PI.>..NT CAPACITY 

A. MARKET STUDY 

1. Product DescriEtion and AfElication 

Ethiopia, with an estimated livestock ropulation of 

more than 25 million cattle, and 40 million sheep and goats, 

ranks first in Africa. The country earns a substantial foreign 

exchange through the exrort of live animals, raw hide and skin, 

semi-processed hide and finished leather products. The tanning 

industry is reported to be a major source of enviornmental problem 

as a result of a high quantity of waste generated both solid 

and water borne. Although the solid waste is characterised 

as •waste• in the leather sector, a significant amount of this 

can be further processed as glue, gelatin, fertilizer, feedstuff, 

polypeptides and amino acid. Jn most developing countries, 

valuable protein is derived from animal by-products. Some 

countries, with large livestock populations export bones and 

tannery waste products as gelatin raw materials and thus lose 

the high added value that could be gained from the final com­

modity. Others, like Ethiopia, discard their animal by-products 

completely. 

The purpose of this study is to investigate the domestic 

as well as international market potential for gelatin export 

from Ethiopia. 

Gelatin is a mixture of protein obtained by hydrolysis 

of collagen by boiling skin, ligaments, tendons and bones. 

The principal end-users of gelatin are the food, pharmaceutical 

and photographic industries. 
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The largest market for gelatin, at the international 

level, is the food industry, which uses it in the ~roduction 

of des~ert, marshmallows, confectionery, etc. The food industry 

is estimated to use some 55% of the gelatin ~roduction in the 

worl1. The remaining 45% ~ercent is divided between the ~harma­

ceutical and ~hotogra~hic industries. 

An im~ortant geogra~hical market for gelatin is North 

America, where the total demand stands at about 45,000 tons. 

The second is Western Euro~e with a demand volume estimated 

at 30,000 tons.l 

The market for ~harmaceutical and ~hotographic gelatin, 

which re~resent about 40% of the total international market, 

is dominated by multinational cor~orations, and usually, it 

is extremely difficult for new manufacturers to ~enetrate this 

market. Strict specifications and criteria im~osed by these 

multinationals create conditions that make the market out of 

bound for many develo~ing nations. 

As a result, the gelatin market for most develo~ing 

countries is limited to edible gelatin. The market for this 

conunodity is much larger and ·widespread, about 55% of internat­

ional market. The diversity of uses of edible gelatin in a 

broad range of foodstuffs requires that wide range of grades 

be available, creating an ample op~ortunity for develo~ing countries 

to ~artici~ate in the international market for edible gelatin. 

The import of gelatin into Ethiopia between 1977 and 

1984 is shown in Table I. As shown in the table, the import 

was very ~ow. Since the production of gelatin is directly related 

to the food, photographic and pharmaceutical industries and 

1 · Jr.ternational Trade Centre: Gelatin: An Overview of the 

World Market, Geneva, 1984 

I4 
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since these industries are either at an inf~nt stage or do not 

exist, the domestic consum~tion of gelatin is no wonder insignificant. 

Thus the future demand for this ~roduct will greatly de~end 

on the growth of the set industries. 

Presently, the single most im~ortant user of gelatin 

in Ethio~ia is the Ethio~ian Pharmaceutical Manufacturing Factory. 

Gelatin is used by the factory as ca~sule and in tablets. In 

1986, the gelatin consum~tion by the factory was about 25 tons. 

TABLE I 

GELATIN AND OTHER DERIVATIVES IMPORT 

Quantity Value 
Year 

(tons) (Birr) 

1977 14.3 34825 

1978 70.9 103783 

1979 19.6 33747 

1980 14.3 55572 

1981 36.8 138458 

1982 41.6 133488 

1983 10.1 34250 

1984 20.8 1097S9 

SOURCE: Customs and Excise Taxes Administration, External 

Trade Statistics. 

IS 
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2. Past and Future Demand Analysis 

The demand for gelatin was considered by taking into account 

local ~ros~ects as well as export market potentials. 

a. Domestic Market ProsEects 

As indicated earlier, the application of gelatin 

in Ethiopia is mainly limited to the pharmaceutical industry, 

which has yet to be developed. Its usaqe in the food industry, 

which is an important user of edible gelatin in other countries, 

barely exists. In many countries, especially in the developed 

countries, the food industry uses gelatin in the production 

of dessert, marshmallows, confectionery, etc. Thus, according 

to the available information, the food industry consumes about 

55\ of the gelatin production in the world. 

Since gelatin is now mainly used in medicine 

~re~aration, in the country, its future demand in the domestic 

market was analyzed on the basis of the production plan of the 

Ethio~ian Pharmaceuticals Manufacturing Factory (EPHARM). 

As shown in Table I, the import of gelatin between 

1977 and 1984 shows wide fluctuations. The hiqhest import figure 
• 

was 70.3 tons in 1978. There were sharp declines in the sub-

sequent two years, but this was followed by an increase in the 

im~ort. In 1983 and 1984, the import again fell drastically. 

A close examination of the import f iqures shows that they are 

related to the production of capsules and tablets by the Ethiopian 

Pharmaceuticals Manufacturing Factory. 

16 
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According to information from EPHARM, gelatin is imported 

in two forms, as ca~sules and ~owder. The ca~sules are used 

as ~acking material, while the ~owder is used as an integeral 

~art of tablets. The consum~tion of gelatin capsules and gelatin 

~owder by EPHARM during the last three years is shown in Table 

II. 

TABLE II 

GELATIN CAPSULES AND POWDER CONSUMPTION BY EPHARM 

( TONS 

Capsules Gelatin Gelatin 

Year Production Content Powder 

1984-85 150,000,000 6.9 5 

1985-86 280,000,000 12.88 5 

1986-87 455,000,000 20.93 5 

SOURCE: Ethio~ian Pharmaceuticals Manufacturing Factory 

There are two types of capsules. These are capsule 

No. 0 and capsule. No.2. The share of gelatin in capsules No. 

0 and No. 2 is estimated at 70 and 40 milligram per capsule, 

respectively. 

!7 
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Of the total capsule production, capsule No. 2 

represents 80\ while the remaining 20\ is made up of capsule 

No. O. It was on the basis of this share that the future capsule 

production was apportioned and the total gelatin requirement 

for capsules and qelatin powder estimated. 

According to EPHARM, the production of tablets 

is planned to double in 1990, while that of capsules is to grow 

by about 43\. The future demand for gelatin capsules and powder 

was thus assessed on the basis of this anticipated expansion 

proqramme. Accordingly, the demand forecast starts at 26 tons 

in 1988, reaching 40 tons in 1990 and remaining at the same 

level until 2003 (See Table III). 

b. Export Market Opportunities 

As indicated earlier, the principal end-users 

of qelatin are the food, pharmaceutical and photographic indus­

tries; there is a much smaller demand for technical gelatin. 

The market share of each of these types is SS\, 2S\, lS\ and 

St, respectivley. 

With regard to price, photographic gelatin 

commands the highest, whilst pharamaceutical gelatin is second. 

The price of edible gelatin is substantially below that of pharm­

aceutical gelatin and well below that commanded by photographic 

qelatin. 

:.8 
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TABLE III 

DOMESTIC DEMAND FORECAST FOR GELATIN IN PHARMAC:EXJTICAL 

APPLICATION BASED ON EPHARM PRODUCTION PLAN 

( TONS ) 

Year Quan~ity 

1988 26 

1989 26 

1990 40 

1991 40 

1992 40 

1993 40 

1994 40 

1995 40 

1996 40 

1997 40 

1998 40 

1999 40 

2000 40 

2001 40 

2002 40 

2003 40 

. 

I9 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Since Ethiopia has never exported gelatin of 

any type, the export performance of selected developing countries, 

namely, Colomhia, Ecuador, Pakistan, Portugal, Singapore and 

Malaysia, between 1981 and 1985 was anaiyzed. The average export 

of these six countries during the same period represents about 

3.2% of the international export market (See Table IV). 

TABLE IV 

GELATIN EXPORT BY SELECTED DEVELOPING COUNTRIES 

( TONS ) 

C 0 U N T R Y 
Year 

:olombia Ecuador Pakistan Portugal Singapore Malaysia 

1981 1R81 112 - 156 90 1 
1982 2228 - 174 271 73 1 
1983 21)08 217 200 144 45 54 
1984 2404 - 190 154 39 14 
1985 - - 192 34 34 -

5 - Years Average 

-
SOURCE: United Nations Conference on Trade and Development, 

International Trade Centre, Geneva. 

IlO 

Percent 
Total of World 

Total 

2240 3.49 
2747 5.31 
2668 3.7 
2801 3.75 

260 0.32 

2143 3.2 
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The photographic and pharmaceutical gelatin pro­

duction is dominated by a very small number of multinational 

corporations. This is mainly because the manufacture of 

photographic and pharmaceutical gelatin is a highly specialized 

operation in which only limited gelatin manufacturing companies 

have the required demanding expertise. As a result, there is 

practically no opportunity for small, local manufacturers to 

supply these two products at the international level. 

However, the international market for edible 

gelatin is quite different from the two gelatin products referred 

to in the preceding paragraph. This is mainly due to the larger 

and wide spread market opportunities, the wide range of edible 

gelatins 

gelatin. 

the bulk 

produced and the di• ,rsity of food products containing 

Moreover, of the world aggregate export of gelatin, 

of it comprise~ edible gelatin - abo~~ SS\ of the aggregate 

as indicatt~ earlier. 

The export of gelatin and its derivatives between 

1981 and 1985 grew from 64,127 tons to 80,155 tons corresponding 

to an average annual growth rate of 5.74%. (See Table V). 

To determine the future export possibilities, because of fluc­

tuations in the exported volume during the period indicated, 

it was found appropriate to apply a five-year average growth 

rate on the average exported figure, which was 67,577 tons, 

during the same period. 

Ill 
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TABLE V 

WORLD EXPORT OF GELATIN AND DERIVATIVES 

Quantity Value 

Year Tons ('000 USS) 

1S81 64,127 224,075 

1982 51,775 226,798 

1983 67,129 220,189 

1984 74,700 226,047 

1985 80,155 246,245 

SOURCE: United Nations Conference on Trade and Development, 

Internatio~al Trade Centre, Geneva. 

!12 
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Accordingly, the demand for gelatin at the 

international level was roughly estimated to start at 79,900 

to~s in 1988; gradually rising to 184,500 tons in 2003. 

(See Table VI). About 55\ of the aggregate projected demand 

is assumed to comprise edible gelatin , which accordingly range 

from about 43,950 tons in 1988 to about 101,500 tons by the 

year 2003. 

Ethiopia with its large cattle population, has 

a good opportunity of producing gelatin, derived from animal 

ski~s, tendons, ligaments, and bones, for the international 

market. However, her success to penetrate the world market 

for gelatin largely depends on her acquistion of the technical 

capability of producing gelatin , which can be sufficiently 

attractive in terms of both quality and price. This capability 

could be developed by inviting existing getalin producers, who 

have already dominated the world market and acquired some degree 

of sophistication in the area of gelatin production, to par­

ticipate either in a joint venture or in providing consultancy 

service to design and manage the plant. Such arrangement, with 

a little marketing effort, could be tantamount to guaranting 

a world market for the product. 

Under this possibility, it is conservatively 

dssumed that Ethiopia would be able to capture an equivalent 

of at least one-fourth of the combined average share of the 

six developing countries mentioned earlier i.e 0.8, of the 

expanding world market. On the basis of this assumption 

Ethiopia's export potential ~ill thus start at 640 tons in 

1988, gradually risi~~ to 1480 tons in 2003 (S~e Table VII). 

I13 
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TABLE VI 

WORLD DEMAND FOREC~ST FOR GELATIN USING 

5.74\ GROWTH RATE 

( TONS ) 

I Projected Share of 

Year I Aggregate Edible 

I Demand Gelatin 
I 

l 
Base Figure I 67,577 37,167 

! 
: 

1988 
I 

I 79,900 43,950 

1989 
I 

84,500 46,460 I 
I 

1990 
; 

89,300 49,130 , 
r 

1991 i 94,500 51,950 

1992 I 99,900 54,930 
I 

1993 : 105,600 58,090 

1994 ' 111,700 61,420 I 

' 

1995 
! 

118,100 64,950 

1996 t 124,900 68,670 

1997 I 
I 

132,000 72,620 

1998 I 139,600 76,780 

1999 147,61)0 81,190 

2000 156,100 85,850 

2001 165,100 90,780 

2002 I 174,500 95,990 

2003 I 184,500 101,500 I 

I 
I -----
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TABLE VII 

WORLD DEMAND PROJECTION FOR EDIBLE GELATIN 

AND ESTIMATED SHARE OF ETHIOPIA 

( TONS ) 

Projected Share of 
Year World demand Ethiopia 

1988 43,950 640 

1989 46,460 

I 
680 

1990 49,130 710 

1991 51,950 760 

1992 54.930 800 

1993 :>::J,090 840 

1994 61,420 890 

1995 64,950 940 

1996 68,670 1000 

1997 72,620 1060 

1998 76,780 1120 

1999 81,190 1180 

2000 C5,850 1250 

2001 90,780 1320 

2002 95,99d 1400 

2003 101,500 1480 
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3. Pricing 

The 1986 CIP price of gelatir. powder and gelatin 

capsules is shown in Table VIII. These are the prices paid 

by the Ethiopian Pharmaceutical Manufacturing Factory to import 

its annual requirement. Accordingly, the prices for gelatin 

powder, capsule No. 2 and capsule No. O are Birr 8.94, Birr 

4.03 and Birr 4.93 per kq., respectively. 

High grade photographic gelatin is valued at nearly 

us $10,000 per tonne. Th .. ~ edible and technical gelatins vary 

between US $3000 (grades below 000 'Blooms') and US $5000 per 

tonne (Grades above 200 'bloans'). 

Price 

TABLE VIII 

IMPORT PRICE OP GELATIN 

(BIRR PER KG) 

Gelat:in 

Powder 

8.94 

Gelatin 

capsule No. 2 

4.03 

Gelatin 

Capsule No.O 

4.93 

SOURCE: Ethiopian Pharmaceutical Manufacturinq Factory 
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8. PLANT CAPACITY AND PRODUCTION PROGRAMME 

1. Plant Capacity 

The estimated share of Ethiopia in world export of 

edible qelatin was forecast to reach about 1500 tons in 2003. 

The estimated market demand will exceed the minimum economic 

scale of a qelatin producinq plant, which is 1000 tons a year, 

after the year 1997. In this connecti~n, it should be stressed 

that the domestic market for edible qelatin should be promoted, 

especially in the food industry, as a safequard aqainst a pos­

sible lack of competetiveness•in the world market. 

2. Production Programme 

Gelatin is a hydrolysis product obtained by hot water 

extraction and does not exist in ~ natural state. The quality 

is measured in 'blooms', the gradings of which relate to dif­

ferent uses. There are principally four categories of gelatin: 

Photographic, 

Pharmaceutical, 

F.dible, and 

Technical 

Photographic gelatins are used in film, plate and 

paper en1ulsions. They need to be high 'bloom' qrades and involve 

a very elaborate testing process. 

Pharmaceutical applications of gelatin compris mainly 

hard and soft capsules and micro-capsules. 

F.dible gelatins account for more thar. half of the 

world production and are incorporated in desserts, confer.tionery, 

dairy and meat products. Technical gelatin is pri~ar!ly used 

for paper and textile sizinq. • 
I 17 
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Theoretically, any plant can produce the gelatin grades 

suitable for the range of applications mentioned above. For 

photographic gelatins, which require complex testing and a high 

level of production skill, the plant considered in this profile 

is suitable to make good pharmaceutical grades down to technical 

grade quality. 

Assuming that the envisaged plant would start produc­

tion in the mid 1990's, it would meet the projected demand 

at 90\ capacity utilization in the first year. Full capacity 

will be reached after the third year of the plant start-up. 

The production programme and the capacity utilization are given 

in Table IX. 

TABLE IX 

PRODUCTION PROGRAMME AND CAPACITY UTILIZATION 

Projected Production Capacity 

Year Demand Programme Utilization 

(Tons) {Tons) ( ' ) 

-
1994 930 900 90 

1995 980 950 95 

1996 and 1040 1000 100 

on wards 
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IV - RAW MA'fERIALS AND INPUTS 

A. RAW MAT~RIALS 

Gelatin can be made from pigskin, beef bone or hide. The 

plant can, in theory, be established to handle all three raw 

materials but at the scale of operation considered in this pro­

file, it would be uneconomical. Pigskin is the principal source 

of Type A gelatin which has an isoelectric point between pH 7 

and 9. It is the easiest material to use, for the preparation 

involves dehairing by hot water, skinning and cutting. It also 

yields an edible fat by-product. 

Type B gelatin has an isoelectric point between pH 4.6 

and 5.2 and is made from bones and tannery waste products. 

The preparation of this material is more lengthy involving an 

alkali treatment. The tannery wastes are supplied in the form 

of splits, trimmings, raw hide pieces and salted hide pieces. 

It is important that any tanned hides used have been ve~atable 

tanned as opposed to chrome. It is possible to dechrome but 

then the plant will have the problem of disposing the chrome 

effluent. The highest quality gelatins are usually obtained 

from bovine bones. The older the animal, the higher is the 

collagen {a fibrous protein) and hence the quality of the gelatin. 

In some countries, where bone is expensive, excellent grades 

are made from pigskin and tannery wastes. 

Ethiopia is endowed with the highest livestock population 

in Africa. The Ministry of Agriculture, in its General Agricul­

tural Survey of 1983/84, estimated a cattle population of about 

24 million heads. The current official figure, however, stands 

at about 27 million heads. The stock of sheep and goats is 

estimated at 24 million and 18 million, respectively. 
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Slauqhtering rates amount to: 

for cattle 

for sheep 

for qoats 

: 7' per year (1.9 million/a) 

: 33' • • (7.9 million/a) 
37, • • {6.7 million/a) 

A feasibility study on slauqhter house by-products utiliza­

tion! has been carried out recently with the aim of establishinq 

a qeneral pattern for better use of slaughter-house by-products. 

As mentioned earlier, the production of qelatin can be 

based on bones, untanned tannery wastes and pigskin. 

1. Bones 

Raw bone, obtained fresh from slaughtered cattle, 

contains from 35' - 40' water, 10' - 15\ fat and about 50% dry 

solids as protein and minerals. In qeneral, it can be 

estimated that cattle slauqhtering yields 40 kq of fresh bone 

per animal. Other by-products from slauqhterinq, which can 

be processed for qelatin as well as bone meal production are 

the head with jaw (the cleaned meatless head has to be crushed 

beforehand) and the lower leqs after scaldinq. However in this 

study only bones are considered for the production of qelatin 

as they account for 24\ of the usable by-products from the 

slauqhterinq. 

A review of the annual yield of usable by-products 

indicates that only 15\ of the total by-products are collected 

throuqh the existinq slauqhter-houses. This is illlustrated 

in Table X. 

lsliaqh~er~house By-Products Utilization in Ethiopia, 

Aqroconsult Dresden, December 1986. 
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TABLE X 

ANNUAL YIELD OF USABLE BY-PRODUCTS 

In Existing Collectable in 
Slaughters Slaughter- By-Products Total Slaughter-

Species Per Year Houses Per Animal By-Products Houses 
(Million) (Million) (Tons) (Tons) (Tons) 

Cattle 1.9 0.498 0.168 319,200 83,7€::! 
' 

Sheep 7.9 0.016 126,400 

Goat 6.7 0.075 0.016 1 
107,2001 1,220 

Total 16.5 0.573 552,800 84,982 
' 

SOURCE: Slaughterhouse By-products Utilization in Ethiopia, Agroconsult. 

Dresden,1985 

1 IPS' Estimation from the figure given in the last column of the table. 
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1. 

2. 

J. 

4. 

5. 

6. 

Presently, only 56,745 tons of the by-products are 

processed, 7,801 tons for human consumption and 48,944 tons 

for industrial purposes. As shown in Table XI, the percentage 

of sheep and goat slaughtering in existing slaughter-houses 

is minimal. In the case of cattle, the percentage of slaughter­

ing in existing slaughter houses amounts to 25' of the total 

slaughtering. A summary of the available bone material for 

gelatin production in existing slaughter-houses is given in 

Table XI. 

TABLE XI 
BONE RAW MATERIAL AVAILABILITY IN EXISTING SLAUGHTER-HOUSES 

Slaughter-nouse/ Ypac1ty* Avulable Bone Raw Materfal 
Meat Factorv (Animals/a) lTons/a) 

Addis Ababa - Cattle: 100,000 Bones fro.TI deboning sector:3790 
City Slaughter- - - for the private sector 
house Cattle: 50,000 

for Meat Concentrate 
Factory 
Sheep, goat: 58,000 
for the private sector 
Pigs: 4,100 

Addis Ababa - Cattle: 158,000 Bones from deboning sector 
Satellite Slaughter- ! are not available as the slaughtere4 
house cattle are delivered to private 

butchers 

Debre Zeit - Cattle: zo,ooo Bones (cattle) from debonfng 
Sliughter-house Sheep: 15,600 sector: 1575 

Malge Wondo - Cattle: 66,000 About 1303 tons of·bones are 
Eldico Meat Factory processed for bone meal production 

ASNra - Sopral Out of service -
Meat Factory (cattle: 100/shift) 

Asma ,.a - I ncode Cattle: 17 ,500 About 525 tons of available 
Slaushter-house bones from debon1 ng sector 

are used for industrial purposes 
I 
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Table XI (Cont'd) 

Slaughter-house/ Capacity* Available Bone Raw Material 
Meat Factory (Animals/a) (Tons/a) 

7. Asmara - City Cattle : 20,000 Service Slaughtering 
Slaughter-house 

8. Kombolcha - Sopral cattle: 20,000 Bones (1,361 tons) are 
Slaughter-house used for industrial purposes 

9. Dire Dawa - Meat Cattle: 15,000 Bones from the deboning 
Factory section: 675 

10. Dire Dawa - City Cattle . 13,200 Service slaughtering . 
Slaughter-house 

11. Gondar - Meat Factory Cattle: 10,000 100 tons of bones are processed 
(Slaughter-house) .:or industrial use 

12. Gonda r - City 

I 
Cattle: 8,000 Service Slaughtering 

Slaughter-house 

SOURCE: Slaughter-house By-Products Utilization in Ethiopia, 
Agroconsult Dresden, 1985 

• Capacities are based on Plan Year 85/86. 
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Thus about 6000 tons of bone raw material i~ available 

from the existing slaughter-houses and meat ~roce~sing fa~tories. 

The bulk of the raw material could be obtained from Addis Ababa 

and Debre Zeit, while bones, which are available from the Dire 

Dawa Meat Factory, are insignifi~ant. 

~nother interesting aspect in this connection is the 

quantity of Jeposited bones besides the Addis Ababa City 

Slaughter-house. According to a study conducted by FAO, the 

quantity of deposited bones is estimated to be 170,000 tons. 

Taking the minimum economic size for a ~rofitable gelatin plant, 

i.e. one producing 1,000 tpa, ~he existing bone pile mentioned 

above could su~ply the plant for at least 10 years (10,000 tpa 

of dry degreased bone). 

2. Untanned Tannery Wastes 

The production of gelatin from untanned tannery 

wastes, i.~ wet pieces, offcuts and splits will ~roduce a 

gelatin yield ~f about 12%. Dry s~lits will yield about 50% 

gelatin. Fleshings, although not a preferred raw material, 

will yield about 5% gP.latinl. 

The quantity of specific wastes multiplied by the 

number of hides and skins processed per unit of time giv~s the 

total quantity of the tannery wastes. 

At present, there are eight tanneries under the 

management of the National Leather and Shoe Corporation (NLSC) 

with a total capacity of 737 thousand pieces for hides processing 

and 12,6 million pieces for skins processing at various stages. 

1 GELATIN, An Overview of the World Market with Special 
Reference to the Potential for Developing Countries. 
ITC, Geneva, 1984. 
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According to the figures for 1976/771 (taking re­

presentative results of several measurements over a period of 

two months), the total quantity of untanned wastes produced 

by the five major tanneries (Ethiopian Tannery, Awash Tannery, 

Tannery of Addis, Modjo Tannery and Ethiopian Pickling Plant) 

amounted to 10 tons/day, corresponding to 2 tons (80% water 

content) of dry substance per day. 

The study further indicates that untanned wastes would 

increase to about 18 tons per day (4 tonnes of dry substance) 

in 1977/78. For 1978/79, the total untanned waste from the 

five tanneries was estimated to reach 30 tons per day (6 tons 

of dry substance) as a result of full capacity utilization. 

The calculation of the untanned waste products from 

1980/81 to 1985/86 was based on the production of semi-processed 

and finished hides and skins in the same period as shown in 

Table XII . 

The specific dry untanned tannery waste as calculat~d 

in the pre-feasibility study for the five major tanneries is 

given in Table XIII. 

It can be seen from Table XIII that the quantity of tannery 

wastes available mainly depends on the efficiency of the tannery. 

In this study, the average spe~ific dry tannery waste for hides 

and skins was taken to calculate the total possible supply of 

the untanned tannery wastes. Thus the specific dry tannery 

untanned waste for hides and skins amounts to 1,46 kg and 0.106 

kg., respectively. 

1Prefeasibility Study on the Utilization of Tannery and Lea­

ther Wastes in Ethiopia, July 197i. 
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TABLE Xl! 

PRODUCTION OF SEMI-PROCESSED AND FINISHED 

HIDES AND SKINS, 1980/81 - 1985/86 

-
Product Description 1980/81 1981/82 1982/83 1983/84 

Semi-processed Hides 94,457 144,378 105,607 188,106 

Finished ·i.eather 339,712 343,736 338,180 311,666 

Tot.al Hides 434,169 488,114 443,787 499,772 

Semi-Processed Skin 4,859,106 4,964,725 5,714,106 6,665,008 

Finished Leather 155,835 172,009 158,120 273,248 

Total Skin 5,014,941 5,138,734 5,872,226 6,938,256 

SOURCE: NLSC 

1984/85 1985/86 

937,072 258,882 

366,769 415,716 

603,841 674,598 

5,917,935 7,408,300 

880,116 166,056 

6,198,051 7,574,356 



.... 
N ...., 

--------------------

.--
Nature of Waste 

Addis T~nnery 

Hides Skins 

Total untanned 1.6 0.18 

Waste 

TABLE XI II 

SPECIFIC DRY TANNERY WASTE* 

KG/HIDE OR SKIN 

Ethiopian Pickling 

Awash Tannery Plant 

Hides Skins Hides Skins 

' 

1. 34 0.108 - 0.106 

.§.Q!IB~ Pre-feasibility ~tudy on the Utilization of Tannery 

and Leather Was~es in Ethiopia, 1977. 

* Data for the remaining three tanneries not available. 

Modjo Tannery Ethiopian Tannery 

Hides Skins Hides Skins . 
\ 

- 0.146 1. 46 0.097 

I 
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By multiplying the above specific dry tannery 

untanneJ wastes by the corresponding number of hides and skir.s 

processed dnnually, as shown in Table XII, the total possible 

supply cf untanned dry tannery wastes was calculated and is 

shown in Table XIV. 

TABLE XIV 
ESTIMATED SUPPLY OF UNTANNED, DRY TANNERY WASTES 

1980/81 - 1985/86 
j TONS } 

Year 

1980/81 1981/82 1982/83 1983/84 1984/85 
Type of Waste......._ 

Hides processing u33 712 648 729 535 

Skins pr~cessing 531 545 622 735 657 

Total 1,164 I 1,257 1,270 1,464 1,192 

I28 

1985/86 

985 

802 

1.787 
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TableXIV shows that the untanned wastes produced by 

the tanneries in the country (including the two tanneries in 

Asmara and Kombolcha) has significantly increased (except in 

1984/85) in the last six years. However, it must be underscored 

that the quantity of the available tannery waste products mainly 

depends on the efficiency of each tannery, whose primary aim 

is to convert the available hides and skins into leather, as 

much as possible. Notwithstanding this fact, it can be said 

that the quantity of untanned tannery wastes (dry substance) 

would, with full capacity utilization of the existing tanneries, 

the expansion/rehabilitation programme of the Ethiopian Tannery 

and the implementation of the new tanneryl, reach 3000 tons/year. 

3. Pigskin 

Slaughtering of pigs is carried out in two slaughter­

houses, namely the Addis Ababa City Slaughter-house and Asmara 

City Slaughter-house. Since piq slaughtering is only by order 

of consumers with European eating habits, the number of pigs 

slaughtered per day is only 15(4000/year) in Addis Ababa and 

less than 1000 in Asmara. Consequently, the quantity of the 

available by-products is insignificant. Moreover, the winning 

of pigskin would require a relatively high capital investment 

and it is very unlikely that the required capital cost would 

be off set by sales of pigskin at the present scale of slauqhter­

ing. In view of this, pigskin cannot be considered as a raw 

material for the production of gelatin. 

1 Rides Tannery, Pea•ibility Study, IPS, April 1996. 
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4. Future Plans of the Livestock Sector 

At present the meat production amounts to about 415,000 

tons/year and is expected to increase to 800,000 tons/year by 

1995. According to the Ten-Year Perspective Plan, six farms 

with the following capacities are planned. 

Kombolcha 

Dire Dawa 

Malge Wondo 

Debre Zeit 

29,930 beef ca~tle/year, comprising 14,930 

for live export and 15,000 for processing. 

79,205 beef cattle/year, comprising 19,205 

for live export and 60,000 for processing. 

99,006 beef cattle/year: comprising 19,006 

for live export and 80,000 for processing. 

143,567 highlan<l sheep from farms around Sheneka 

and Dinkiti. 

Jijiga 17,255 beef cattle for processing in a new 

Slaughter-house. 

SOURCE: Slaughter By-Product Utilization in Ethiopia, Agroconsult 

Dresden,December 1985. 
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In conclusion it may be said that the choice of raw 

material would be for bones, for the following reasons: 

There is a potential quantity of bones which at 

present are not used: 

About 6000 tons of bone raw material is available 

from the existing slaughter-houses and meat pro­

cessing factories. 

The quantity of the available bone raw material 

could be substantially increased, provided efforts 

are exerted to ~educe the percentage of the back­

yard slaughtering and/or to develop a collection 

system for bones from the back-yard slaughtering. 

The highest quality of gelatins are usually obtained 

from bon~s. Moreover the production of gelatin 

from bL~.es yields a number of usable by-products 

(See Chapter vI). On the contrary the production 

of gelatin from untanned tannery wastes yields 

no by-products. 

Thus it is recommended in this profile th~t the plant 

be supplied with fresh raw bones as well as dry degreased bones 

from the bone pile beside the City Slaughter-house and manufac­

ture pharmaceutical, edible and technical gelatins. 

I31 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

B. INPUTS 

1. Utilities 

a. Water 

The amount of water intake of the plant for the 

production of 1000 tons qelatin is estimated at 1.0 million 

cu.m. However with the incorporation of a water treatwent plant, 

the water can be recycled and therefore keep the consumption 

to a minimum. Thus it is estimated that the annual water require­

ment would be 0.25 million cu.m. 

b. Electricity 

The consumption of electricity is parLicularly 

high, for 2,5CJ kWh is required to make l ton of gelatin. 

c. Steam 

The steam requirement per ton of gelatin is about 

25 tons. 

2. Chemical Inputs 

Hydrochloric acid (36%) is the major chemical consumed 

in a gelatin manufacturing plant. Por every ton of gelatin 

produced, the quantity of hydrochloric acid required amounts 

to about 8 tons. 

Another major chemical required is quicklime. The 

quantity is estimated at about 1.2 tons per ten of gelatin. 
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There are a number of other chemicals used in the 

process in small quantities (eg. resins, lithium chloride). 

Other materials incl~de pulp filters and diatomaceons earth. 

C. RAW MATERIAL REQUIREMENTS AND SUPPLY PROGRAMME 

• 
A plant producing 1,000 tons gelatin/year from bones would 

require the following raw materials and chemicals. 

1. Bones 

As indicated earlier, an average of 40 kg of fresh 

bone per animal can be obtained. The following mass balance 

can therefore be constructed. 

Cattle 

(5,000 head) 

l 
Fresh bone 

(200 tons)-------------------Tallcw 

l (30 to:is) 

Dry, degreased bone 

(100 tons)-------------------Meat and bone meal products 

! (40 tons) 

Gelatin bone 

(60 tons)-------------------Di-calcium phosphate ! (30 tons) 

Gelatin 

(10 tons) 
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SOURCE: 

The overall yields are: 

Gelatin from fresh, raw bone Approx. 5\ 
Gelatin from gelatin bone • 16\ 

Gelatin from dry ossein • 65\ 

Gelatin International Trade Centre, UNCTAD/GATT, 

Geneva, 1984. 

Accordingly, the bone raw material requirement will 

amount to: 

2. 

10,000 tons of dry, degreased bone or 

20,000 tons of fresh raw bone or 

500,000 cattle slaughtering annually and the availability 

of all bone raw material 

Chemicals 

For the production of 1000 gelatin/year, the quantity 

of chemicals required would be as follows: 

Hydrochloric acid, 36\ 

Quicklime 

8000 tons 

1200 tons and 

Small quantities of other processing chemicals (e.g. 

resins, lithium chloride etc). 

The annual supply programme of the raw materials is 
given in Table XV4: this has been worked out taktnq the planned 
production proqr .... into con•ideration. 
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TABLE XV. 

ANNUAL RAW MATERIALS SUPPLY PROGRAMME 

INPUT Unit 1994 1995 1996 

-
Dry, degreased bone Ton 9,000 9,500 10,000 

(Fresh raw bone) • 18,000 19,000 20,000 

Hydrochloric acid,35% • 7,200 7,600 8,000 

Quicklime • 1,080 1,140 1,200 

D. MATERIAL AND INPUT COSTS 

1. Cost of Raw Materials 

The unit costs of the raw materials and chemical inputs 
required for the production of qelatin broken down into f oraiqn 
and local components are qiven in Table XVI;. 
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2 

3 

TABLE XVI 

RAW MATERIALS AND CHEMICALS INPUTS COSTS 

('000 BIRR) 

Items F.C. L.C. Total 

Abattoir bonel - 850 850 

Hydrochloric acid2 - - -
Quicklime - 221 221 

Other chemicals and 

materials3 194 48 242 

The price assumed in this study is the one for purchasing 
the bone pile beside the City Slaughter-house and the bones 
C6000 tons) from the Addis Ababa and debre Zeit Slaughter­
houses. (The international price for abattoir bone is in the 
range of US$ 10-30 per ton). 

Hydrochloric a~id costs are offset by sales of di-calcium 
phosphate, meat and bone meals, hoof and horn meals and 
tallow. 

Includes costs of chemicals for water treatment. 
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2. Cost of Utilities 

Electricity 

The cost of electric power will be Birr 0.22/kWh. 

Water 

Water for potable and industrial use will cost 

Birr 0.5/m 3
• 

Fuel 

The total quantity of fuel oil required for steam 

generation would be about 3200 tons. The current price for 

fuel oil is Birr 581/ton in Addis Ababa. Furthermore, the cost 

of fuel for vehicles is estimated at Birr 30,000/year. 

Packing Materials 

Gelatin should be kept in closed moisture-proof 

containers (e.g. cans, fibre drW'ls etc.) or sacks. The containers 

or sacks should be properly labelled, indicating the gelatin's 

category. In this profile, it is assumed that gelatin will 

be packed in 50 kg sacks and the annual cost of packaging will 

amount to about Birr 1i,ooo. 
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V. LOCATION 

The production cf gelatin requires substantial quantities 

of bone raw materials. In order to produce 1000 tons of gelatin, 

a total of about 10000 tons of bone material will be required, 

if dry deg~eased bone is used. Powever, if fresh raw bone is 

used, the bone requirement would be about 20,000 tons. In both 

cases, the bone raw material will account for more than 50% 

of the total raw material input. 

In the production of gelatin from fresh raw bone, the pre­

liminary stages of degreasing and drying can be carried out 

at a site separate from the main factory. Since fresh raw bone 

should be processed within 48 hours after slaughtering, the 

location of a degreasing plant must be close to the source of 

the raw material, namely the Addis Ababa-Debre Zeit area, where 

about 6000 tons/year of fresh raw bone is available, in addition 

to the bone pile besides the City Slaughterhouse. 

Furthermore, if untanned tannery wastes are to be processed 

in the future, ~he Addis Ababa - Debre Zeit area is an ideal 

location for processing untanned tannery wastes generated by 

the five major tanneries in the Addis Ababa area. 

Despite the advantages of locating the proposed plant in 

the Addis Ababa - Debre Zeit area, there are some major factors 

requiring an in-depth analysis before the final decision is 

made on the location of the plant, such as: 

Availability of adequate water, 

Availability of power, 

Treatment/disposal of process water, and 

Proximity to the local market of gelatin by-products. 
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VI. TECHNOLOGY AND ENGINEERING 

A. TECHNOLOGY 

1. General 

As outlined earlier in this profile, gelatin can be 

made from pigskin, beef bone or untanned tannery by-products. 

Accordingly, the processing of untanned tannery wastes and 

pigskin to gelatin differs from the processing of bone in the 

exclusion of the degreasing and demineralization processes. 

Since it is uneconomical to handle all three raw materials at 

the envisaged scale of production, the processing of raw, fresh 

bone as well as dried bone into gelatin is considered in this 
profile. 

2. Manufacturing Process 

There are three important phases in the manufacture 

of gelatin: material preparation, extraction and filtration, 

chilling, drying and blending. 

a. Material Preparation 

The bones received at the factory, have to be 

graded by density. This qradinq process is particularly impor­

tant if ph~tOCJrpahic gelatins were to be made. 

The bones are ground to 5 - 15 .. and then 

passed through a degreasing operation to remove any mea~ or 

fat. Modern ~ot water deqreasinq plants can optimize the yields 

and quality of t:ie bone chips and by-products, and recover the 

small amount of effluent which is rich in protein so that it 

can be used ~s pig feed. When sun dried bones are used, a qr~ase 

con,ent of about St can be simply removed by a caustic soda wasla. 
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The production of ossein (decalcified bone) with 

hydrochloric acid is a critical step. The design of the macera­

tion v~ssels must be such that the flow of acid over the bone 

chips is as uniforffi as possible. Acid is circulated through 

the vessels using either air pumps or centrifugal glandless 

pumps of acid resistant material. The normal concentration 

of hydrochloric acid is 30% - 35%. The deminPralizing process 

yields a by-product, dicalcium phosphate. It is recovered as 

dicalcium salt by controlled precipitation with calcium hydroxide. 

The small quantity of hydrochloric acid is neutralized by lime 

to form more calcium chloride. 

Depending on the quality and specification re­

quired, the precipitate is washed with water to reduce the 

chloride content. The slurry is then converted into cake by 

means of a rotary vacuum filter. The final moisture reduction, 

if necessary, can be achieved by a dryer. This byproduct can 

then be sold for cattle feed. As a rule of thumb, the revenue 

received from the dicalcium phosphate should cover its recovery 

cost and the cost of the hydrochloric acid. 

The ossein leaving maceracion is acidic. It 

is necessary to alter the pH of the ossein rapidly and uniformly 

to the alkaline state. Preliming involves water washing, followed 

by immersion in an alkaline medium. Other procedures may be 

followed depending on the type of gelatin required. The ossein 

is agitated during this process to a uniform distribution of 

the chemical interaction. 

The ossein, liJ:e hide, .is then placed in the 

lime pits, a calcium hydroxide suspension, to dep6Aymerize the 

collagen component. The length of time spent in the suspension 

depends on ambient conditions and the quality of th~ qelatin 

required. Generally, it is between 45 and 100 days. After 

deliming the ossein or hide, it is reddy for processing into 

gelatin. 
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In general, 100 tons of abattoir bone yields 

30 tons of bone f n· gelatin and 15 tons of meat/bone meal and 

15 tons of tallow as by-products, in addition to the dicalcium 

phosphate. In turn the gelatin yield is about 15% of the 

degreased or sun dried bone, in other words, 4.5 tons from 100 

tens of abattoir bone. 

b. Extraction and Filtration 

Complete neutraliza~ion of the lime and any alka­

linity introduced during the ~reparation stage is obtained by 

soaking in a dilute acid solution followed by a water wash to 

achieve the desired pH value during the gelatin extraction stage. 

Success in the extraction is highly correlated 

to the care taken in the preparation stage. Extrac~ion takes 

place in stainless steel tanks. Four or five extractions are 

made at temperatures increasing from 50°C-55°C to 95°C-100°C. 

The best gelatin comes from the first extraction at the lower 

temperatures. The process time varies according to the raw 

material - 40/44 hours for ossein, 30/36 hours for hides and 

20/30 hours for pigskin. The output is a 5\ - 6% solution of 

gelatin in water. 

The gel solutior. passes to the primary filtra­

tion process which removes coarse pa::ticles through a system 

of cellulose pulp filters. Sometimes it is necessary to install 

a centrifuge before the pulp filters because of the presence 

of collagen fibres. 

For the manufacture of pharmaceutical and moat 

edible and photographic gelatins, the qelatin is de-ionised 

b'l ar. ion exchange. If used, the lon exchange often reduces 

the pH value which has to be adjusted again by adding a 

""Uitable alkali. 
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Secondary filtration is concern~d with the removal 

of fine suspended particles together with traces of residual 

grease. 

The s>lution is then evaporated, in two stages 

under vacuum to increase the solid concentration from 5%-6% 

to 14% - 18%. The choice of the evapo~ator and its design should 

be carefully considered both in regard to thermal degradation 

of the product and thermal efficiency. 

A third f ilcration removes any suspended particles 

left in the partially concentrated gelatin liquors. This filtration 

is particularly needed when pigskin is the raw material. 

A second concentration process increases the 

solid content to between 20% and 38%, depending on the quality 

and type of gelatin being processed. The gelatin is also steri­

lised during this phase by an injection of steam (125°C - 140°C) 

for a period of 4 seconds. 

c. Chillin9 , Drying Blending 

Before chilling, it is necessary to check the 

pH and redox state of the gelatin. For certain types of photo­

graphic and pharmaceutical gelatins, chemicals are added at 

this point. 

The chilling process quickly reduces the tempera­

ture of the solution from 55°C to 23°C. The unit is called 

a Scraped Surface Heat Exchanger. The gelatin comes out of 

the chiller in the form of extruded noodles. 
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Final dehydration is performed in a band dryer 

using conditioned air as the dryi.ng media. On entering the 

dryer, the gelatin receives an air current of about 30°C at 

an absolute moisture of 6 grams per kilo. The dry air on the 

noodle surface forms a dry skin sufficient to prevent a reversal 

of the sol-gel state as the temperature is increased along the 

band. 

Conditioning of air to the correct hydroscopic 

state is expensive both in operating and capital costs. The 

degree of conditioning depends on climatic factors. 

The dryer is divided into 8 or 9 zones, each 

zone being thermostatically controlled. Air passes in a coiled 

manner throughout the dryer. The temperature in each zone is 

higher than the previous one as the gelatin progresses along 

the dryer. The final zone temperature is 60°C. 

Co111JY1ercially dry gelatin has an inherent moisture 

content of 10% - !2% and will emerge from the dryer in the form 

of a mat which is immediately broken into pieces of about 20 

mm in length by a revol,ring crusher. 

At this stage in the production process, each 

batch of about 500 kilos is sampled and evaluated. The basic 

tests include: physical, chemical, micro-biological, and 

orqanoleptic. 

From these tests, a combination of qelatin batches 

can be blended to match customer specific;stions. The qelatin 

is qround to a desirP.d size and then packed. 'l'ypical techniTal 

specification for edible and technical qelatln• are 91..a iD 

Appendix B. 
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The manufacture of gelatin demands stringent 

quality assurance and quality contol procedures. Further, it 

must have adequate supplies of water, steam anl electricity 

24 hours a day. 

The factory can conceivably operate on the basis 

of 5~ days extraction, working 24 hours a day, and l~ days off 

per week. It is possible to make 3 extractions a week in this 

time yielding between 6 and 1 tons of gelatin per extraction. 

This rate of production is equivalent to 1,000 tons a year. 

A flow diagram of the process is shown in Figure I. 

2. Source of Technology 

The technology will have to be bought in. A manufac­

turer of the plant and equipment is: 

APV Components Ltd 

Manor Roy~l 

Crawley RHlO 2LB 

United Kingdom 

The technology is supplied b~: 

GT Gelatin Technology Lta. 

5 - 1 Museum Place 

Cardiff CPl 3BD 

United Kingdom 
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Another source of technology would be an existing 

manufacturer of gelatin such as: 

Gelatin Products Ltd. 

Clifton Road 

Sutton Weaver, Runcorn WA7 3EH, 

United Kingdom. 

B ENGINEERING 

1. Machinery and Equipment 

The main items of the machinery together with their 

estimated costs are given in Table XVII. The kP.y items are 

the extractor and chilling/drying unit. 

The total investment cost will vary with the need 

for effluent and water treatment and the need for in-house 

electricity generation. 

2. Plant Layout 

A light construction building with 4~ metres to the 

eaves and without cranes would be sufficient. The building 

area required will be 4,000 m2 on a site at least twice its 

size. The factory will be oblong, measuring 135 m x 30 m. 

A typical area breakdown is given below: 

Preparation 

Extraction/filtration 

Chilling/dryinq/storinq 

Laboratories and Off ices 
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A. 

TABLE XVII 

TOTAL PIXED INVESTMENT COST 

C 0 ~ T 

Description ('000 . Birr) 
P.C L.C. 

Machinerx and EouiE•ent 

1. Pt.eparation i 
. Degreasing and treatment 621 
• Liming/deliaing 517 
• Chemical processing 170 

2. P.xtraction 1,242 
3. Filtration 538 
4. Ion exchanger 497 
5. Evaporator 828 
5. Chiller/band dryer 2,070 
7. Grinder/blender/packing 538 
8. Laboratory 104 
9. Auxiliary facilities 538 

(effluent/water treatment, 
boilers, refrigeration, 
generatoL's, etc.) 

10. Storage tanks (hydrochloric 

I 
500 

acid) 

11. Others (e.g conveyors) 124 

12. Spare parts 828 
Total Equipment Cost 8,596 500 
Freight 828 

Total Machinery Cost 8,596 1,328 
(C ' P) 

Local Cost (12.5t of C ' P) 124 

TechnolOCJY Pee 311 

Brection 232 99 

Tot~l co•t of machinery and 

I equipaent (incl. lOt 
contingency) 10,053 1,706 

14 7 ·-

TOTAL 

621 
517 
170 

l,l42 

538 

497 
828 

2,070 

538 
104 

538 

500 

124 

828 

9,096 

828 

9,924 

124 

311 

331 

11,759 
I 
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TABLE XVII (Cont•d) 

DESCRIPTION 

B. Building and Civi~ Works 

1, Building cost 

2. Site Development (2% of 

building cost) 

3. outdoor Works (Sewage, 

drainage piping, etc. 10% 

of building cost) 
Total (including lOt contingency) 

C. Service Equipment 

Office F11rniture and Equipment 

D. Vechicles 

Truck 

Service Bus (one) 

Service car (two) 

Total vehicle cost 

(incl 10% contingency) 

I41 

CC ST 

< •ooo Birr > 

F.C 

1,0&0 

1,188 

15 

77 

53 

34 

180 

L.C TOTAL 

2,520 

72 

360 

3,247 

35 

33 

23 

16 

79 

3,600 

72 

360 

4,435 

50 

110 

76 

50 

259 
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VII. PLANT ORGANIZATION AND MANPOWER 

A. PLANT ORGANIZATION 

The orqanization chart of a plant to produce 1000 tons 
a year of qelatin is qiven in Piqure I~. 

The plant would be headed by a Plant Manaqer, who would 
be responsible for the overall activities of the ~actory. It 
will have a Technical and Production Division, Accot:nts Division 
Administration Division and Commercial Division. 

The Research and Development and Quality Control Unit will 
be independently organized under the Technical and Production 
Division. 'J•he heads of these units will report directly to 
the Production Manaqer. This is important for these units, 
in particular the Quality Control, will play a key role in 
maintaininq the extremely hiqh standards of cl~anliness and 
production control and they should not be influenced by the pro­

duction and maintenance sections. 

!. MANPOWER 

The details of the manpower requireaents for a plant of 
1,000 tons capacity a year is given in Table XVIII.It i• expected 
that the plant will operate with foreign expertise as advisers 
in production and in the laboratory for up to two years while 
national profesaionals are trained on-the-job in the art of 
gelatin manufacture. It i• conceivable that other foreiCJD ataff 
will be required to~ short tera period• to train operator• and 
shift supervisors. 

The production manager should be a qualified chemical 
~nqineer with possibly food processing experience, e.g. 'dehydra-

, 

eion. The chief engineer should be a qualified mechanical engineer. 
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Personnel 

Plant Manager 

Secretary 

Production Manager 

Chemist 

Chief Engineer 

Accountant (chief) 

Accountant 

Clerk 

Administrator 

General Service 

Commercial, Head 

Sales 

Purcheaer· 

Receipt/deapatch/stores 

Personnel 

Shift Supervisor 

Operator, liming of bones 

Operator, reat of process 

TABLE XVIII 

MANPOWER REQUIREMENT AND SALARIES 

No. of No. Skill 
Shifts Employed Level 

l l ?rofessional/tech. 

l l Skilled 

1 1 Professional/tech. 

1 l II II 

l l II II 

1 1 Skilled 

1 1 II 

1 2 II 

l 1 II 

1 2 II 

1 1 II 

1 1 II 

1 2 " 

3 5 " 
3 3 II 

1 4 Semi-skilled 

3 12 II II 

Monthly 
Salary/Person Total Annn.:tl 

(Birr) Salary 

1,200 14,40C 

350 4,200 

1,000 12,000 

700 8,400 

900 10,800 

700 8,400 

450 5,400 

250 6,000 

600 7,200 

350 8,400 

600 7,200 

450 5,400 

450 10,800 

250 15,000 

500 18,000 

150 7,200 

150 21,600 

-
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TABLE A"VIII(Cont'd) 
• -,· 

Personnel No. of No. 
Shifts Employed 

-Labo'1rer, liming of bones 1 6 

Lcabourer, rest of process 3 9 

Laboratory technician l 2 

Maintenance Engineer 3 3 

Electrician/Mechanic 3 6 

Driver,Truck 1 1 

Driver 1 3 

Guard 3 6 

Cleaner 1 2 

Messenger 1 2 

TOTAL (Includes 25• emp-
loyaent benefit) 

80 

-

3 on main day shift, 1 on each of other 2 shifts 
Skill distribution ' 
Professional/technical 4 5 
Skilled 35 43.8 
Semi-skilled 16 20 
Unskilled 25 31. 2 

-
Total 80 100 

-------·- ---------

Monthly 
Skill Salary/Person Total Annual 
Level (Birr) Salary 

Unskilled 90 6,480 
II 90 9,720 
II 450 10,800 

Skilled 700 25,200 
II 450 32,400 
II 500 6,000 
II 250 9,000 

Unskille~ 90 6,480 
II 70 1,680 
II 70 1,680 

349,800 
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To balance the technical expertise, the plant manager 

should be qualified and experienced in commercial affairs and 

business administration. If the technology is obtained from 

an existing gelatin manufacturer, the production manager, chief 

engineer,cheai.st and shift supervisor should spend at least 

3 months on the job-traininq at the manufacturer's plants. 
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VIII. IMPLEMENTATION SCHEDULE 

An indicative project implementation schedule for the 

establishment of a gelatin producing plant has been worked out 

and given in Figure III . Accordingly about 24 months will 

oe required for plant design and construction time. 
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IX. FINARCIAL AND ECONOMIC EVALOATIOll 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment COst 

The 11ajor breakdown of the total initial investment 
cost is shown in Table XIX. 

TABLE px 

SUMMARY OP TllE IllITIAL IllYESTMEllT COST 
('000 BIRR) 

Currency 

Cost Items Foreign Local 

Buildings and Civil Works 1188.00 3247.00 

Plant Machinery and Equipment 10053.00 1706.00 

Office furniture and equip15ent 15.00 35.00 
Vehicles 180.00 79.00 
Pre-produc~ion Expenditure 35.52 211.98 

Total 11471.52 5278.98 

Total 

4435.00 
11759.00 

50.00 
259.00 
247.50 

16750.50 

The gelatin plant is substantially capital intensive and 

requires an initial invastment coat of Birr 16.75 aillion. 
The foceiqn currency component ut0unts to lfrr-" 11. 47 •illion 
which shows that the rest 3lt will be required in local currency. 
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About 88t of the total foreiqn currency requirement 

will be for machinery and equipment. 

2. Working Capital Reguireaent 

The following paraaeters were used to estLaate the 
net working capital requirements of the· gelatin plant. 

I teas 

1. cash in hand 
2. Accoun~s receivable 
3. Raw materials - foreiqn 

4. Raw materials - local 
5. Work in progress 
6. Finished products 
7. Accounts payable 

Months of Coverage 

0.5 

1.0 
6.0 

1.0 

0.07 

2.0 
1.0 

The net working capital requireaent amounted to 

Birr 1.02 million when it reaches full capacity. About 23• 
of the total net working capital required will be in foreiqn 

currency. 

3. Production Costs 

The detailed production cost schedule is given together 

with other required financial statements. 

The production coat on the third year of production 
amounts to Birr 6.42 aillion, out of which about 35• is in foreiqn 

currency. 
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4. Internal Rate of Return (IRR) 

The gelatin plant will not be financially viable. 

The internal rate of ~eturn and net present value calcualted 

at 10' p.a. discoqnt rate amounted to 6.23' and Birr -3.51 

million, respecti~·ely. The prices of edible and technical 

qelatin vary between J5$3000 (grades below 200 'blooms') and 

US $5000 per tonne (grades abo7e 200 'blooms'). An average 

price of us $3600 per tonne was considered for the financial 

analysis. In order tc make the project viable the assumed 

selling price has to be increased by about 15,. 

5. Breakeven Analysis 

The breakeven point would be reached at a production 

of 732 tonnes of qelatin. The total revenue generated at the 

breakeven point would be Birr 5.45 million. This means the 

plant would breakeven if it uses ;3, of its capacity. 

B. ECONOMIC ANALYSIS 

The economic rate of return turned out to be 12.59' with 

a net present value of Birr 3.12 million discounted at lOt p.a. 

The ~roject will create employment for about 80 people. 
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APPENDIX A 
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Opport11itJ St1dJ - fi1al leport 

2 rear(•) of coa1tn.ctio1, 15 rears of prodactioa 
~arre1cr co1tersio1 rates: 

foreip c1rre1cr l a1it : 
local c1rre1c1 1 11it : 

1cco11ti11 c1r!e1cy: ·011 Birr 

l.DODO u1it1 1cco11ti11 carrt1cr 
1.0000 ~nits acco~1tin1 carre1cJ 

Total initial investment dar11c co1structio1 pkase 
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I 
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O.QO 
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C ash flow from operations 

Year: 
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depreciatio1 
iaterest 
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0.00 

2 
4739.3~ 
mu~ 

O.CO 
---------------- --·--------- -·----------
prodactio1 co1t1 6062.11 
tkereof forei11 36.0T l 
total sales 6705.00 

cro11 i1co1e 
aet i1co1e 
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M 
0\ 
w 

--------~~~~-~-~~----j_c;~~~-~~} .............................. COIJAI 2.1 

Total Production Coate ii ·ooo Birr 

Tur ............... . 

I of .... ClflCi\J (1l11l• , .... 1c\). 
... 11&trt1l l .......... . 
._.., r11 11terl1l1 . . . . . . • . 
IUU\loa ............ . ... ,., .............. . 
Ll"'r, •tnct . . . . . . . . . . 
ltt1lr, 11l1tt111ct ....... . '""' ............. . 
f 1ctorr 01er••••1 . . . . . . . . . 

U-11 

111.11 
mi.11 

12.IO 
114.H 

llH.H 
Ht.II 
171.H 

0.00 
15.00 

ractorr coat• . . . . . . . . . . . 4190.50 
&4111l1tr1\ltt 0,1, .. 1~1 . . . . . . 30.00 
l1•tr. coat1, 11)11 11d d11tr1 .. t101 0.00 
llrect coa\1, 11111 114 •t1trlbttio1 0.00 
htred1Uoa . . . . . . . . . . . . 2U. U 
ft1aaei1l co1t1 . . . . . . . . . . O.GO 

Toti) ~~t101 co1t1 . . . . . . . 5194 05 
··--···-----·· --------······ Cott• ttr 11tt ( 11.,11 product ) . 5.19 

01 it ftrtll•. • . . . . . . . . . . 23.80 
Of it 11rt1•l1,l. . . . . . . . . . 89.76 
Total 11Mlr . . . . . . . .. . . . . ~~~. ao 

--------------------------------·-··················--·············-································································· 
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Net Nork ina Cap 1 ta l 11 ·ooo llrr 

I ear ••.•............• 3 4 ~ 1·17 

Co11r111 •.••..••. He co\o 

C1rrat 111ttl I 
..... &cctll\a rtetl••••· . . . H II.I 371.H 314.U UD.14 Ul.04 
0\ 11•11\erJ ... 11t1rl1l1 . IZ 11.2 111.H 111.12 122.H 122.H ... 

IHra ......... 1 HI.I 4.U 4.13 UI tH 
Startt . . . . . . . . . I ·-- O.IO I.OD 0.00 .... 
.. ,. 11 tl'tlrtll .... 2 Ill.I U.17 Zl.:7 21.IT 27.IT 
lllleWtnM\e ... .. I.I TH.II TH.It 820.0I 121.0I 

Caali 11 ~... . . . . . . . 15 U.I 44.U H.H U.SI 44.H 
Tt\al ctrrt1\ UHU . . . . . . . . . UH.14 un.H 1430.0I 101.H 
C.rrea\ 111•111\111 114 
lcct11\1 J1r1•l• • . • . . . 31 II.I 377.SD 312.U 407.H 417.H 

-------------- -------······· -------------· --------------
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lo\1: 14c : 1111111 •111 ~f coter111 i coto : coeff\cle1\ of tur1oter . 
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ll.H I 

e) lawnal law •f l1t1n 11 wtal ht11\H1\: 
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---------------------

--------~~---1. . .8 •••• (~CUlJ;!.ci.l ..•......................... co1r11 2.1 . llDOSTlllL PIOJICTS SllflCI, ADDIS ABlBl ..... 

Caahflow tables, production l1 ·ooo Birr 

Teu ......... 3 4 ~ 6 1 8 

Total ta1~ l1flo1 . . 5193. ll S911. 32 6221.82 6210.00 8210.00 6210.00 
-------------- -------------- ---------·---- ---·- ·-~------ -------------- -----·--··--·-

rllllClll reAOlfCel . nut 11.ez 11. 82 O.~O 0.00 0.00 
Sale1, 1et of \11 .. 5589.00 S899.~0 6210.00 6210.00 6210. 00 6210.00 

Total c11• 01tf lo1 . . 
H 

47H. Tl 3154.36 3996.81 3US.44 U55.44 3971.U 
-.J -------------· -------------- ···--------·-- -------------· ···-···-·-···· ·····-··-····· 
CD Tolal 111t\1 . . . . 1116.ZT 41.43 u.u 0.00 0.00 20.IO • 0,.ralilC coe\1 . . . 3110.44 3112.94 39S5. 44 3955. 44 HH.44 HH.44 

Coat of f l111ct . . . . ... 0.00 1.00 0.00 0.00 0.11 .... , .. , ..... I.II 0.00 O.OI 0.00 0.00 0.11 
Cor•tr•\t tu ... . ... O.H 1.00 1.00 O.DO .... 
llti ............ I.ID 1.00 0.00 0.00 0.00 .... 

Str•l•• ( .. flclt ) . llH.41 ZHl.H 2224.H 2U4. 51 22U.H ZZU.H 
C111l1t .. e11• '8l11ct llH.41 3213.35 5Ul.30 U92.H H47 .43 IZUUI 

l1fl11. local . . .. 5113.U 5909.11 1219.U 1210. 00 1210.00 1210.H 
0.tf 111. lteal . . . . U4T.5T nu.is 2159.15 2125. 27 ZIH.27 2121.IT 
S.r,111 ( .. flclt ) . HH.n 3115.11 UI0.41 3314.U uu.u SHI.IS 
l1f1•1 fonlp ... . 11.H 2. 21 2.21 0.00 1.00 0.11 
O.Uln, fenlp ..• Ult.U 1111. 21 IUT.71 1130. IT llSO. lT un. n 
S.rtl11 ( .. flclt ) . ·lHt.H -1119.0I ·llU.50 ·lUO. lT ·lUO. lT ·114'.IT 

let ca .. f ltt • . . . . UH.ti 2051.95 2224. 95 2U4.51 2254.51 UU.H 
C...lat .. 11\ c11~f lo1 ·HUI.IT ·UlU. T2 ·9911. 71 ·7114.20 ·5451.14 ·UH.II 
-----·-·····-·--------------------·····-···-·-······--······-··------············-·--·····--····-----··-··················-········· 

Ctla\l1 Pl11t ··· lco101lc &11l11l1 · J1l1 1111 



---------- - - - - - - - - - - -

TABl.E A. 8 (Cont'd) 
-------------·-------------------------------··--·-----·----------·· ·- CO!JAI 2.1 

Caahflow tables, production la ·ooo Birr 

Tur ......... 9 10 II 12 13 l4 

Total ca1• 111101 . . 8210.00 6210. 00 UJ0.00 6210.00 6210.00 1210. 00 
----~---·-···- ··---·-····--- ---~-------··· ········-····· ·············· ·•·••··•··•··· 

f 1111clal re101rce1 . O.IO 0.00 0.00 0.00 0.00 0.00 
S1le1, 11\ of \a1 .. 1210.00 &210. 00 8210.00 1210. 00 1210.00 1210. 00 

Total ca1• ot\f 101 . . UH.31 31H.U 3H5.U 3155.U 3171.04 4160.H 
-------------- -------------· ·-·"···--·-··· .....•..••••.• ·····--···-··· ···-·········· .... Total a111t1 . . . . lH.H 0.0I 0.00 0.00 20.IO IU.H ...a 

\0 0,.ratllf COl\I . . . 3155.H 3955.U 3155.U 3155.44 HH.44 UH.44 
Coat of f 1111ct . . . .... o.eo 0.00 0.00 .... O.H .... , ... , ..... .... O.H 0.00 0.00 O.IO . ... 
Cortoratt t11 ... .... 1.00 0.00 0.00 0.H . ... 
1111..... .... . . . .... O.OD 0.00 0.00 0.00 .... 

S.rtl•• ( .. ftcl\ ) . 2151.11 2254.51 2254.51 2254. 51 2233.11 2Ut.11 
C111l1t .. ca•• '8la1ct 14ZU.H 11415.51 UT50 .12 21004.11 2UH.U 25211.25 

l1fl11, local . . . . 1211.H 1211.H 1211.00 1210.00 1210.00 nu.to 
0.tflot, lteal .... 215'.U 2125.27 2125.27 2125.2' 2121.IT 215' .22 
S1r1l11 ( ••flcit ) . UH. Tl 3314. u 3314.U uu.n Ult. IS UU.71 
J1fl11, lortlfl . . . .... 0.00 0.00 0.00 0.00 O.H 
O.tflo1, ftrtl11 ... IZU.lT IUO. IT 1130. IT 1130. IT un. u UIUT 
S.r1l11 ( .. flcit ) . -uu.n -1130.17 -1131.17 -IUUT ·lUT. IT ·lits.IT 

ltt ca1•tlo1 • . • . . HSI.II 2254.51 2254.51 2254. u 2233.H 2011.11 
C111lat•• 1tt ca1•flo1 • 1111. 17 1011.U UU.OS 5S9T.8l TUI.Sf HIJ.11 
-----------------------··-·-···--·····---·-----------··~---~····-····-·······················-··············-················· ..... 
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M 
CD .... 

,~,· .... .-....~ ,fl'' ... /. . : ,.~,·~~ ( () 
iY• II: '·' ,• .., ~~~ :~~~J COMFAR ~,.~~ .. ·1 1.lt~fllll 

TABLE A. 8 (Cont• d) .•.•••••••.••....•• COlr&I 2 t • llDOSTIUL PIOJICTS SIHICI, ADDIS HH& • •·•· ····-------·--···-·····-··-····-------·--·······-·· . 
Caahflow Diacountina: 

a) lt1l\r ,.1• ttr111 It\ l1eo1t flo1: 
It\ trt1t1\ t1l11 : •.•.••....... ·11511.22 1t 
)1\tr11l la\t of lt\1r1 (11111) .. -t.31 I 

\) It\ hr" ttn11 It\ c11• rt\1r1: 
It\ tn111\ t1l11 ••••.•..••.... ·351T.tl 1\ 
11\tnal h\t of lt\1r1 (illll) .. 1.23 I 

c) l1\1r11l 11\t tf le\1r1 01 \o\11 l1tt1\1t1\: 
It\ trt1t1\ t1l11 .••••.•••...•. ·35tT.OI 1\ 
l1\tr11l 11\1 of l1\1r1 ( Ill) .. 1.23 I 

It\ lor" : lt1l\r ,.1• tl11 n11rtt1 

10.to' 

10.H I 

U.11 I 

--------------------------------------------------------------------------------···················································· Otlatl1 Pl11\ ··· r1111clal l11lr1l1 · J1lr 1111 



Edible Gelatin: 

MJi Sti.!re ~ 

pH ~ ~ ": SC i ut i ;:;r .. 

5:;2 (!rJ:1 'k9) 

Arsenic {mg 'kg: 

heavy Meta1s ~rn; 'kg~ 

Copper img ·r.~' 

Zir.c ("'=J :kg) 

APPENDIX B 

TECHNICAL SPECIFICATION 

W0-300 

20-60 

8-12 

5.2-6.2 

max 3.0 

max 200 

max 1.0 

max 50 

max 30 

max l . 0 

max 100 

Total Bac:eria Count :p~r g" Max 5,000 

E. cc 1 i 

Sa1mone11a 

Techr.ical Gelatin: 

Gel Strength 'Bio~· \at 12.5~: w.1w} 

pH 

Ash ~ 

so2 mg/kg 

Mai sture•. 

absent "in 1 g. 

absent in lOg. 

150-400 

50-125 mps 

5.5-6.8 

< 3.5 

<. 500 

8.0-14.0 

:n addition the ge1a~i~ !>h~u :a hav'= ar. acceptable 'Colour' and 'Clarity' 

I8.2 -

I· 
! 
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I. SUMMARY 

The project envisaged the establishment of a leather garment 

production plant. 

The domestic demand for leather ga!:inents is estimated to 

be about 17,100 pieces of jacket equivalents in 1987 and is 

expected to reach 37,400 pieces in year 2003 at an annual 

growth rate of 5%. The capacity of the existing private 

leather garment(categorised as cottage enterprises)can meet 

the domestic demand. Nonetheless, this capacity is underutilized 

due to supply shortages caused by the preference of exporting 

raw and semi-processed skins than their local consumption. 

There exists no local demand gap which justifies the crea­

tion of additional capacity. However, a plant which caters 

fur the export market has been proposed. 

The project is to have a capacity of 18,900 jacket equiva­

lents per year intially, with a possibility of doubling this 

capacity in future by either introducinq a second shift or 

duplicating the equipment and building. 

The plant is to be integrated with the Universal Leather 

Goods Factory of the National Leather and Shoe Corporation as 

a production unit, in order to benefit from bolh reduced overhead 

costs and acquired experiences in manufacturing and trading 

of other leather articles. 

The initial investment on machinery and equipment will 

be about Birr 82,460. The building space requirement is about 

150 m2
• 

The project is viable both financially and economically. 

The internal rate of return and the economic rate of return 

turned out to be 17.54% and 34.45%, respectively. 
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II. INTRODUCTION 

This project investigates the possibility of establishing 

a leather garment manufacturing plant for export market. 

Owing to its high livestock population, the country has 

a great potential for the development of the leather and leather 

products sector. Currently it exports more raw and semi-processed 

hides and skins than tanned leather. The finished leather export 

is negligible while the leather products export is practically 

nil. 

The domestic demand for leather garment is relatively low, 

for the proportion of the population belonging to the middle 

and high income group-, which are the potential consumers, is 

low. There exist a number of private leather garment producing 

cottage enterprises in the country, with a total capacity capable 

of meeting the domestic demand. However, they could not utilize 

their capacities fully due to garment leather supply shortage. 

The shortage is caused by the preference of exporting raw and 

semi-processed skins than local consumption. 

The locally available leather garment production capacity 

cannot meet the export market requirements. The international 

leather garment market is highly competitive, fashion oriented 

and sophosticated, requiring high level of skill and knowledge 

in the production technology and marketing. These could only 

be acquired gradually. 

This profile has been worked out on the assumption that 

the establishment of a state-owned leather garment plant will 

help develop the required skill and know-how for the export 

market since the local demand gap does not justify additional 

~apacity. however, such a venture presumes due preference for 

the prodv n of leather products vis-a-vis raw and semi-

processed ~xports. 
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III. MARKET AND PLANT CAPACITY 

A. MARKET STUDY 

1. Product Description and Application 

The types of garments made from leather include over­

coats, jackets, sport coat, lumber jackets, waist coats, trousers, 

overalls, dresses, shirts, fashion garments, ties, approns and 

other protective garments. Leather gurments are sophisticated 

products of finished leather, and generally appeal for consumers 

in the upper income brackets. 

The markets for leather garments, e~pecially in the 

developed countries, can be divided into segments on the basis 

of a combination of the following criteria. 

Criteria 

Quality and price: 

Style and colour: 

Origin of leather used: 

Variety of finish: 

End users: 

segment 

low, medium, high 

fashion and classical 

goat, p:~, co~, calf.etc. 

suede, split, napa,.etc. 

women, men, youth 

Style and colour ar~ the most important segmentation 

criteria which determine the success or failure in marketing 

leather garments. Fashion leather garments, which are 9r~ferred 

by younger consumers, account for a bulk of the sales in most 

countries. <.:onsnmers of fashion leather garments generally 

give secondary consideration for quality, since in fashion 

durability is certainly far less important than appearance and 

-
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buyers are unable to judge the quality, but they are very much 

concerned with the fashion and price. There are some advantages 

that marketing standard colour or classical leather garments 

offer to traders in the business. Black and brown colours are 

considered standard or classical colours in leather trade. 

Unlike the fashion garments, which have a very short life cycle, 

because they gain and lose popularity very quickly, the classical 

type of garment lasts much longer in a market. Hence, no urgent 

changes are likely to be called for, and deliveries may therefore 

be arranged over a long period of time. It is the latter type 

of leather garments which give a better opportunity in the export 

trade for a developing country. 

2. Deman~ Analysis 

a. Domestic Demand and Supply 

It is difficult to find a quantified data on 

trade, production and consumption of leather garments in Ethiopia. 

The import statistics on leather garments are aggregated with 

articles and accessories of clothing (See Table I) and it is 

particularly impossible to determine the share of the leather 

garments in these imports. At any rate the import (in value) 

is s~ small that it is not worth disaggregating • No statistics 

is kept or reported on the domestic production and consumption 

of the product. 

Hence to estimate the past and present deman~ 

of the product, data on the production of finished garment 

leather and a preliminary survey conducted on private leather 

garment producers were used. The survey was made using a 

structured personnel interview with five private producers of 

leather garments to determine the quantitative and qualitative 

aspects of the market and the demand of the product. (See Annex 

A on the questionnaire). 

J4 
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Year 

1977 

1978 

1979 

19130 

1981 

1982 

1983 

1984 

SOURCE: 

TABLE I 

ETHIOPIA'S IMPORTS OF ARTICLES 

OF APPAREL AND CLOTHING ACCESSORIES 

1977 - 1984 

( IN BIRR ) 

Artificial 
Leather Plastic Rubber 

277,722 67,930 46,655 

201,226 144,158 202,458 

45,834 127,084 98,141 

52,475 57,781 58,264 

23,373 46,555 108,463 

115,062 34,550 179,869 

55,835 149,616 120,196 

44,159 41,984 211,833 

Annual External Trade Statistics 

JS 
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The production of garment leather by tanneries 

in Ethiopia from 1969 to 1978 and the estimated equivalent in 

garments (jacket) and value are shown in Table II. The quantity 

of garments and value were estimated on the basis of the survey 

results. 

It should be noted that the general trend in 

the production of the finished garment is on the increase. 

However, NLSC believes that the production of garment leather 

is not in any way influenced by the demand for the product. 

First of all, no production plan is made for garment leather 

contrary to what is done for other products. Secondly, no 

demand follow-up (orderly records of orders) of the product 

is made. Jn practice, NLSC gives priority to the use of the 

available hides and skins for the production of semi-processed 

leather for export. Only skins found to be of lower standard 

for processing for the export market are alloted for the pro­

duction of garment leather. According to the producers surveyed, 

although the quality of leather supplied by NLSC is acceptable 

for the domestic market under the present circumstances, it 

is, however, considered a sub-standard product to be used for 

the export market. 

According to the preliminary market survey, the 

present supply of garment leather is estimated to represent 

only 26% of the overall demand for the projuct. Allowing for 

any optimism by the suppliers, the present demand was estimated 

on the assumption that the present supply accounts for 40% of 

the demand. Accordingly, the 1987 demand for leather garments 

was estimated at about 17,100 pieces. Other results of the 

survey on the market for leather garment are: 

J6 
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YEAR 

1969 
1970 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

l NLSC 

TABLE II 

PRODUCTION OF IIEATHE!R BY TANNERIES 

IN ETHIOPIA 

fil9 - 1978 

·000 1 Garment Equivalent 

Sq. ft. PCS Birr 

23.7 538 187,224 

81.0 1841 640,668 

136.1 I 3093 1,076,364 

257.5 5852 2,036,496 

211.8 4814 1,675,272 

223.5 5080 1,767,84\l 

264.6 6013 2,092.524 

465~ .'.0567 3,677,316 

216.0 4910 1,708.680 

301.3 6848 2,383,104 

2 
Units and value were estimated on the basis of the 

survey results of private leather garment producers. 

- J7 
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The average finished leather requirement for each 

type of leather garment (in sq. ft.) is: 

Men's jacket 44 

Men's overcoat 89 

Ladies' jacket 43 

Skirt 27 

Ladies trousers 40 

Ladies overcoat 88 

The market shares of the popular types of leather 
garments are: 

Men's jacket 

Ladies' jacket 

Ladies' overcoat 

Others 

48% 

42% 

6\ 

4% 

The respondents believe the market for leather garment 

consists of people in the monthly income of Birr 

300 and more. 

b. Demand Projection For Domestic Market 

The preliminary survey on the domestic market 

for leather garment indicates that the demand for the product 

is growing. All the producers interviewed were positive that 

the demand has been increasing, although they could not say 

at what rate. The future demand for the product in Ethiopia 

will depend on a number of factors; the major ones include: 

The rate of improvement in the standard 

of living of the urban population, 

JS 
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Government policy with regard to various 

forms of incentive to be given tn the leather 

industry and the resulting prices tQ be 

adopted, 

The design and quality of the leather garments 

to be produced, and 

The quality of the leather and other accesories 

to be used. 

Furthermore, the high rate of urbanization, 

4\ accordin~ to CSO's estimate, is expected to accelerate the 

growth rate of the demand. Assuming that the above factors 

will influence the demand for the product, and thereby widen 

the market base of the product, an annual growth rate of 5\ 

has been assumed for the demand projection in this study. This 

growth rate appears modest considering the low demand base of 

the product. Accordingly, the 1987 base year demand of 17,100 

pieces of garment was projected to grow to 37,4u0 pieces by 

the end of the projection period, 2003 (See Table III for the 

projected demand). 

c. World Market 

The world exports and imports in leather garments, 

broken-down by country are shown in Tables IV and v. It can 

be seen from the table that the international trade in leather 

garments was so high that in 1985 the world export of the product 

was about 1.4 Billion dollars (Birr 2.9 Billion) and the import 

w s more than 2.2 Billion dollars (Birr 4.6 Billion). 

J9 
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TABLE III 

PROJECTION OF DOMESTIC DEMAND FOR LEATHER GARMENTS 

(IN JACKET EQUIVALENT) 

Gar11ent 
Year (pcs) 

1987 (Base year) 17,100 

1988 18.000 

1989 18,900 

1990 19.800 

1991 20.800 

1992 21,800 

1993 22,900 

1994 24,100 

1995 25,300 

1996 26,600 

1997 27,900 

1998 29,300 

1999 30,800 

2000 32,300 

2001 33,900 

2002 36,600 

2003 37,400 

- JlO -
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In the five-year period shown in the tables, the import and 

export in value terms grew by 37\ and 20\, respectively. The 

data, however, does not reveal the proportion between the in­

flationary pressure and the absolute volume that contributed 

to the growth. Nevertheless reports on consumer markets indicate 

that the demand prospect for leather products, including leather 

garments, ~as become favourable in the last few years because 

of consumers' continued preference for natural products, especially 

for genuine leather garments and upholstery. 

Globally the market for leather garments is con­

centrated in the industrialized countries, especially the OECD 

countries. In 1985, for instance, the OECD countries accounted 

for more than 95\ of the world import (in value) of leather 

clothes and accessories. Five of them (USA, Federal Germany, 

France, United Kingdom and Switzerlan1) contributed 72\ of the 

world import of the product (See Table V). The implication 

of this is that any country which has an intention of entering 

the export market of leather garments has to assess carefully 

the market situation in these countries with respect to product 

quality, pricing, distribution and promotion. 

The market for leather garments is highly com­

petitive. It is a buyers' market with many suppliers competing. 

It has been reported that fashion clothing accounts for a major 

share of the trade crossing boundaries. This suggests that 

close liaison is required between exporting and importing firms 

to exchange information on the market situation and enabl~ 

exporters to supply products that suit market requirements. 

A number of developing countries, including 

Ethiopia, are in a comparative ~dvantage with respect to some 

conditions such as raw material b~se (livestock population~ 

and cheap labour to develop the leather garment industry. 

Jll 
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TABLE IV 

WORLD EXPORTS OF LEATHER CLOTHING AND ACCESSORIES 

{ 1981 - 1985 

( $ MILLION ) 

Exporting Country 1981 1982 1983 1984 

Korea Republic 422.0 454.5 508.6 619.4 

Italy 176.8 195.2 210.3 233.4 

Germany Fr. 58.0 62.3 78.6 89.8 

France 63.9 60.4 57.7 61.8 

Hong Kong 119.8 96.1 78.6 89.4 

Pakistan 18.0 25.8 42.0 

The Netherlands 37.8 38.9 46.1 48.6 

United Kingdom 23.7 24.7 23.2 25.5 

Spain 21.4 20.1 19.3 25.8 

Morocco 12.9 15.9 17.7 20.8 

Israel 8.9 12.9 13.6 15.9 

Austri:. 13.1 14.6 16.0 17.0 

Thailand 12.6 12.0 11.1 16.4 

India 15.8 

Japan 20.0 15.l 16.2 17.3 

Finland 47.1 38.0 22.1 13.0 

Argentina 14.0 13.0 

Belgium - Lux 5.8 6.2 5.7 9.0 

Canada 11.0 9.6 12.6 10.2 

Switz£:rland 10.5 9.3 9.7 11. 7 

Portugal 8.1 7.8 7.2 8.8 

USA Puerto R. 23.4 17.5 10.7 8.4 

All Others 39.4 48.8 45.3 38.8 

World Total 1152.0 1178.2 1250.7 1436.0 

SOURCE: International Trade Centre 

J 12 -

1985 

540.0 

246.9 

102.5 

75.8 

74.8 

59.8 

57.3 

30.6 

26.5 

20.9 

19.9 

17.6 

17.7 

13.4 

12.2 

11. 7 

11. 4 

10.l 

10.0 

27.2 

1384.3 
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TABLE y 

WORLD IMPORTS OF LEATHER CLOTHING AND ACCESSORIES 

( 1981 - 1985 

( $ MILLION ) 

I inportl ng Country 1981 1982 1983 1984 

USA - Puerto R 449.8 494.6 522.0 741.5 

Germany, FR 431.1 404.4 467.9 502.2 

France 70.6 ·as.o 108.2 132.1 

United Kingdom 83.2 76.5 81.2 103.2 

Switzerland 72.6 82.l 97.1 114.0 

Hong Kong 41.3 47.2 48.6 70.8 

The Netherlands 83.5 70.5 74.7 73.5 

Japan 100.4 93.5 61.8 64.l 

Belgium - Lux 43.6 42.8 47.3 56.2 

Canada 40.0 39.7 50.6 72.2 

Austria 33.9 38.1 46.5 52.7 

Norway 17 .0 19.1 17.6 19.5 

Sweden 42.0 42.7 32.l 31.6 

Denmark 14.3 15.3 18.9 24.0 

Italy 37.9 39.3 28.5 22.8 

Australia 18.9 18.5 13.3 21.7 

Ireland 4.0 4.2 S.l 8.1 

Finland 10.2 12.0 9.3 8.9 

All Others 40.0 44.3 29.5 29.6 

World Total 1634.3 1672.8 1759.3 2148.7 

SOURCE: International Trade Centre 

- J 13 -

1985 

727.3 
503.0 
152.5 
128.4 
120.l 
92.l 
73.l 
65.8 
63.9 
61.8 
49.0 
36.9 
36.0 
32 .o -
27.S 
21.4 
12.0 
11.0 
24.7 

2239.1 
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However, there are a number of other requirements and problems 

which may deter them from entering the export market in the 

short and medium term. The major obstacles for the least 

developed countries, such as Ethiopia, in entering the export 

market include: 

Production of leather garments for export requires 

a very high standard and flexibility in the leather 

finishing, and the leather industries in these 

countries are not developed enough to meet these 

required standards; 

There is a keen competition from the domestic 

industries in the consumer target markets, with 

their well established quality image; 

As indicated earlier, the bulk of the sales of 

leather garment is accounted by fashion products 

which require quick response for market demands. 

Ethiopia and other developing countries are at 

a disadvantage in this respect as they are located 

far from the target markets e.g. the OECD countries, 

and 

Production of leather garments for export requires 

a high level of workmanship to meet the very 

high standard set for them, especially in ensuring 

uniform production. Developing countries, including 

Ethiopia, often suffer from a shortage of skilled 

labour such as tanning technologists, designers, 

quality controllers and marketing specialists. 

Jl4 
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Some developing countries such as South Korea, 

Hong Kong, Taiwan, Thailand, etc. have been able to attain a 

high level of export. In particular South Korea has become 

a leading exporter of leather clothing and accessories with 

a 30\ share of the total world export in 1985. Such achieve­

ments were, however, made possible mainly as a result of 

expansion of U.S. and European firms to these countries in 

search of relatively low labour cost. 

Because of the reasons mentioned above and others, 

Ethiopia might not be able to penetrate the export market on 

her own. That means a joint-venture partner (e.g. from Italy) 

could be necessary to ensure an exportable product and access 

to overseas distribution outlets. 

3. Pricing and Distribution 

The price of a leather jacket is greatly dependent 

on its quality. Jacket quality is determined by both the quality 

of leather used, and the skill and care with which the jacket 

is produced. An average ex-factory price of US$75 per jacket 

would be reasonable. 

B PLANT CAPACITY AND PRODUCTION PROGRAMME 

1. Plant Capacity 

The present production by private cottage producers 

was estimated to be about 6850 jacket equivalents. The production 

is restricted to this amount by the lack of a garment leather 

supply, rather than a capacity problem. The preliminary survey 

indicates that the existing private sector capacity can easily 

meet the present demand if the supply problem is solved. 

JlS 
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Since the leather garment production is a very flexible 

and low investment enterprise, there seems to be no problem 

with regard t~ the capability of the private cottage industry 

t~ expand its capacity in the future to meet the relatively 

;mall projected demand, by extending the daily working hours 

and increasing the workforce or by undertaking an additional 

investment gradually. Hence, it is not advisable, at this stage, 

to invest in a new leather garment factory to meet the domestic 

demand. The question is rather whether to solve the domestic 

garment leather supply problem by foregoing some other national 

benefits, such as the foreign currency generation through the 

export of raw and semi-processed skins or to contemplate a pro­

duction of leather garment for export on a joint-venture basis 

which perhaps increases the foreign exchange earning of the 

country. 

In view of the above considerations, it is suggested 

that the cottage industries should continue to cater for the 

domestic market, while the Universal Leather Goods Factory should 

try to find a foreign partner to start leather garment production 

for export, initially at a level projected for the domestic market. 

A plant with an initial capacity of 18,000 jackets 

or the equivalent has been prop~sed. It can easily accommodate 

future expansion, since it is a labour intensive process. A 

second shift could be used, utilizing the same equipment, or 

the building and equipment could be extended or duplicated and 

a single shift maintained. The emphasis to run the project 

on a joint-venture basis is cnly ~o ensure a marketable product 

and to find access to overseas distribution outlets. The project 

could also be expanded into a protective jacket market which 

requires heavier leather (1.2 to 1.5 nun) and quilted l~nings, 

but the production process is basically the same. 

Jl6 
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2. Production Programme 

The production programme should be planned so that 

the plant can reach-its full capacity, i.e. 18,000 jackets or 

the equivalent, in the third year of its operationl and maintain 

this until it is expanded. An output of 10,800 and 14,400 jackets 

or the equivalent, which correspond to 60% and 80% of the capacity, 

is expected to be attained in the first and second years of 

operation, respectively. 

The expansion or introduction of a second shift or 

duplication of the building and equipment for a single shiftr 

can be realised, if deemed necessary, so that the total production 

of 28,800, 32,400 and 36,000 jackets or the equivalent can be 

reached in 2000, 2001 and in subsequent years, respectively. 

Jl7 
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JV. RAW MATERIALS AND INPUTS 

A. AVAILABILITY OF9GARMENT LEATHER 

The main raw material for leather garment is garment 

leather of sheep and goat skin origin. At a rate of 44 sq. 

ft. per jacket a total of 792,000 sq. ft. of garment leather 

will be required to produce 18,000 jackets annually. 

The only source of leather in the country is the National 

Leather and Shoe Corporation (NLSC), a public enterprise respon­

sible for the entire hides and skir.s processing activities. 

The tanneries under the NLSC process about 7.5 million skins 

annually, an exceptional peak of 8.7 million was reached in 

the 1986/87 fiscal year. Of this production, only a small 

quantity was ~rocessed upto the fini-:·~d leather stage for local 

consumption as indicated in Table VI. The rest is exported 

as p:ckle, wet blue and crust level, the pickle accounting for 

the major share followed by the wet blue. A considerable amount 

is also exported as raw skins. An average of 5241 tons of sheep 

and goat skin was exported per annum from 1981 to 1983 mainly 

by the Raw Hides and Skins Marketing Corporation cf the Ministry 

of Foreign Trade. 

With regard to finished skin leather, a differentiation 

has to be made between garment and upper leathers, on one hand, 

and lining leather, on the other, in view of the current finishing 

technologies and capabilities of the tanneries. Only the Ethiopian 

Tannery and the Awash Tannery have the capability and equipment 

to produce garment and upper leathers with a total annual finishing 

capacity of about 1,921,500 sq.ft and 1,008,000 sq. ft, respectively. 

The other tanneries simply hand spray the crust, which is totally 

rejected at the different stages of the processing (damaged 

grain, cuts, etc.), and are used by local shoe makers for lining, 

as required. 
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ETHIOPIAN TANNERY 

Uppers 
Lining 
Garment 

Sub-Total 

AWASH TANNERY 
Uppers 
Lining 
Garment 

Sub-Total 

MODJO TANNERY 
Lining 

ASMARA PICKLING 
Lining 

2HEY BAHIR TANNERY 
Uppers 
Lining 

Sub-Total 

TOTAL 
Uppers 
Lining 
Garment 

Grand Total 

Skin Equivalent 

Share of uppers 
and garment 

TABLE VI 

FINISHED SKIN LEATHER PRODUCTION 

OF TANNERIES UNDER NLSC 

UNIT 19A2/83 1983/84 1984/85 

~000 sq.ft 365.9 479.6 884.9 
" 871. l 1458.1 1428.0 

" 264.6 465.0 216.0 

1501. 6 2402.7 2528.9 

" 
" 770.3 
" 22.7 

22.7 770.3 

. 
" 185.8 176.1 

" 51.9 98.6 60.6 

" 31.4 62.0 83.5 
" 30.8 72.3 72.7 

62.2 1'34.3 156.2 

" 397.3 541.6 968.4 
" 953.8 1814.8 2507.7 ,, 264.6 487.7 216.0 

1615.7 2844.1 3692.1 

1000 pcs 390 632 820 

' 41% 36% 32% 
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1985/86 1986/8' 

274.4 40 .. 
1018.0 1147.J 

301.3 90.: 

1593.7 1278. J 

60.8 82. E 
712.6 575. E 

773.4 658.E 

146.5 228.4 

38.8 25.6 

61.l 
54.9 0.9 

116.0 0.9 

396.3 123.5 
1970.8 1977.R 

301. 3 90.3 

2668.4 2191.6 

593 487 

26% J.0% 
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The Asmara Pickling, fer example, sun dries on wooden frames 

manually toggled wet blues before hand spraying to find some 

uses for its rejects, since it lacks the necessary facilities, 

such as vacuum driers. Such rejects ~ade up about 5% of the 

total beam house input for all tanneries. 

Assuming that: 

The present supply of upper and lining leathers (See 

Table VI) corresponds to the local demand of these com­

modities. (There is no finished skin leather export 

sofarexcept the sporadic and negligible amount of lining). 

The finishing capacities of existing tanneries are: 
Ethiopian Tannery 1,921,500 sq.ft/year 
Awash Tannery 1,008,000 n n 

Modjo Tannery (lining only) 202,500 n (5% of .beam 

house capacity) 
Asmara Pickling(lining only) 100,000 n (1983/84} 

The tota] comes to 3,232,000 sq. ft/year. Quey Bahir Tannery 

has to be excluded as NLSC is entertaining the idea of stopping 

the entire skin processing activity there . 

The additional supply to meet the annual garment leather 

requirement of 792,000 sq. ft can be accommodated by the existing 

finishing capacities. The exceptional case observed in 1984/85 

is well balanced by the overcapacity production of the Ethiopian 

Tannery in that year. Any additional future demand will, however, 

call for capacity expansion. Considering t 1
1c ex1£ting facilities 

and know-how, the investment cost for expa1.~i0n will be very 

low. Furthermore in the Ten Years P~rspective Plan, the 

erection of a new f iuished skin leather tannery is envisaged 

and its realisation may depend on the demand. 

J20 
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The CorporatioL now gives top priority to the export market 

and as such it is aggressively pursuing a policy of exporting 

as much of its skin products as possible, at the cost of sup­

pressing the local leather demand. Plans are already underway 

to export even the totally rejected skin as chamois and ASA 

leather. ASA is a widely accepted term standing for the German 

Phrase •Arbeiter Schutz Artikeln• meaning Labour Protection 

Articles. It serves the purpose by coating the damaged grain 

with synthetic materials. Under this condition, it will be 

impossible to secure the smooth supply of garment leather to 

the project under consideration, although an adequate raw skin 

supply and finishing capacity exist. Consequently, the realisation 

of the project will be questionable, unless a policy is seriously 

considered to secure the supply in view of its potential for 

the future garment export which has a higher added value. 

B. OTHER MATERIALS AND INPUTS 

Other inputs required are: 

Lining fabric (imported) at a rate of about 30 

sq.ft (2.8 m2
) per jacket; 

Thread, buttons, zips and the like, which have 

to be importe1: 

Electricity - about 8 kw. 

The estimated annual requirement and cost of the materials 

and inputs for a capacity of 18,000 jackets per year are given 

in Table VII. 
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TABLE VII 

MATERIALS AND INPUTS REQUIREMENTS AND COSTS 

Unit 

Item Annual Price 

Requirement (Birr) 

. 

Garment leather 792,000 sq.ft. 3.00 

Lining fabric 50,400 m2 3.50 

Thread, buttons, zips, etc. lump sum 

Electricity 16,000 kwh 0.22 

.. 
TOTAL 

J22 

Total 

Cost 

(Birr) 

2,376,000 

176,400 

94,000 

3,520 

2,649,920 
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V. LOCATION 

It is highly recommended that the plant should be located 

in Addis Ababa or in the surrounding areas. This is justified 

by the fact that the tanneries capable of supplying the leather, 

i.e. the ~hiopian Tannery and the Awash Tannery, are located 

in and around Addis Ababa, where a large portion of the required 

skilled labour force is also concentrated. Locating the plant 

in Addis Ababa, will further make export easy since it is the 

commercial cent:e of the country. 

The project should ideally be attached physically and 

organisationally to the Universal Leather Goods Factory under 

the National Leather and Shoe Corporation, for it is involved 

in a similar trade and has acquired some experience in the 

export market of similar commodities as well. Through such 

an attachment, the project will benefit not only from shaiing 

the overhead costs but also from its experience in manufacturing 

and trading of leather articles. The factory has already shown 

an interest in leather garments by contacting some private leather 

garment producers to assist them in finding export markets but 

so far with no success mainly due to the garment leather supply 

and quality problems of the private producers. 

Jf located at Universal Leather Goods Factory, the exist­

ing infrastructural facilities for electricity, water for human 

consumption and telecommunications can easily accomodate the 

project without any additional investment. With regard to 

building, the garment production can be housed in the existing 

main building if a replacement building for the partitioned 

storage space or workshop, now all under the same roof, is built 

cutside (enough space is available). This brings all production 

activities in one purpose designed and well lighted building 

and also saves some cost as the store requires neither such 

an expensive building nor trench work for electric connections. 

'~~~~~~~-~~-----
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VI. TECHNOLOGY AND ENGINEERING 

A. TECDNOLQGY 

1. Process 

Leather jacket production is a relatively sim~le 

operation, although considerable skill is required. Leather 

skins (0.6 - 0.9 nun thick) are sorted, by colour and grain, 

into batches of 5 to 10 skins. The skins are cut by hand with 

a knife, one at a time, using a template. Normally 15% to 20% 

of the skin must be discarded either because it is damaged or 

because of the limitations of cutting out panels. Cloth lin­

ings (thin fabrics such as nyl9n or acrylic) are also cut, 

using a cutting machine. The jacket is st.itched together on 

an electric sewing machine, and buttons and zips are added. 

2. Technology Sources 

Sewing machines ~ce available from a variety of 

producers, including: 

Bernina 

(Swiss) 

B. ENGINEERING 

Singer 

(US) 

1. Machinery and Cost 

Pfaff 

(Germany) 

Brother 

(Japan) 

Cutting the leather involves the use of a simple tem­

plate, which can be metal or very heavy cardboard. A table 

or workbench is needed, and the work is made easier if this 

is covered by a 'clicking board' which holds the leather while 
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TABLE VIII 

COST OF MACHINERY AND EQUIPMENT 

F C I L.C 
Item (Birr) (Birr) 

10 clicking board 20,700 -
10 Sewing machines 31,500 -
Tables/Benches - 2,100 

Knives, templates 2,100 - -
Cutting machine 3,200 -
Spares ~l..t!.75 105 

Sub total 60,375 2,205 

Sea freight (8% FOB) - 4,830 

Inland transport, handling and 

service charges (12.5% FOB) - 7,550 

Pick-up vehicle 27,000 18,000 

-
Sub-Total 87,375 32,585 

Contingencies (10%) 8.740 3.260 

Grand Total 96,115 35,845 
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I Total 

(Birr) 

-
20,700 

31,500 

2,100 

2,100 

3,200 

2.980 -
62,580 

4,830 

7,550 

45,000 

119,960 

12.00 

131,960 
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it is being cut. For stitching, a basic electric sewing machine 

would probably be adequa~e for the project's needs. The usual 

method is to work in pairs, one sewing machinist to one leather 

cutter. Each machinist requires a machine, and each cutter 

should have a clicking board. A pair can usually produce 6 

to 10 jackets per day, depending on their skill, the quality 

of the leather, the leather wastage rate that is tolerable, 

and the required quality of the jacket. 

A skilled operator using a cutting machine can produce 

up to 1,000 linings per day by cutting the cloth in stacks of 

100 to 150 layers. The annual output on a single shift can 

therefore be as high as 300,000 linings if necessary. 

The costs of the various pieces of equipment are given 

in Table VIII. The investment on machinery is quite low,. 

2. Layout and Building 

The break-down of the required built area is as 
follows: 

Sewing and cutting shop 

Lining shop 

Stores and administration 

Total 

The layout is shown in Figure I. 
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It is assumed here that a new building of 150m 2 floor 

area will be constructed, since, even if the project is decided 

to be housed in the present main building of the Universal Leather 

Goods Factory, a replacement building of the same space is required 

for either the workshop or storage space. 

The building can be of light weight construction, 

but it must be weather-proof to protect the leather. Cutting 

and stitching is a skilled operation, so the building should 

be well-lit and well-ventilated to ensure high productivity 
and efficiency. 

The building and civil works costs were estimated 
as follows: 

Building @ 900 Birr/m 2 

Site and land prepartion (2\) 

Out-door works (10\) 

Contingencies (10%) 

Total 

J28 

Birr 135,000 
• 2,700 
• 13,500 

• 151,200 
• 15,200 

Birr 166,400 

============= 
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VII. ORGANIZATION AND MANPOWER 

A. PLANT ORGANISATION 

As indicated earlier, it is recommended that the leather 

garment project be organisationally integrated with the 

Universal Leather Goods factory {ULGF) of NLSC. Accordingly, 

the functions of overall management, finance, commerce, and 

administration could be taken over by the existing management 

staff of the ULGF. With regard to management, only the post 

of Leather Garment Production Head/Supervisor need to be 

newly cr~ated. The proposed organisation chart is shown in 

Figure II. 

B. MANPOWER AND TRAINING 

The manpo~er additionally required to start the project 

is shown in Table IX, where monthly salaries/wages and skill 

requirements are indicated. The total personnel requirement 

will be 38. 

The skill and knowledge to produce leather garment are 

already available in the country, for there is an extensive 

garment making industry, and specialised training abroad will 

not be required. 
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TABLE IX 

MANPOWER REQUIREMENT (ADDITWJ1.'\L) 

Salary Total 
Post No. of (Birr Per Birr/ Qual ificaticn 

Persons Month) Month 

Garment Pro~uction 1 800 800 • Technica1 Diploma 
Head + Vocational Training 

+ long experience in 
leather garment 
production 

Designer I 900 900 Design Training 
(Diploma) + long 
experience in design 

Clerks 2 250 500 High school certi-
fica~e in co11111erce 

Cutting Forman I 450 450 Skilled with long 
experience 

Lining Cutter I 120 120 Semi-skilled 

Hand Cutters 10 180 1800 Skil 1ed 

Sewing Forman I 450 450 Skilled with long 
experience 

Sewing Machinists 10 250 2500 Skilled with 
experience 

Hand Finishers 3 120 360 Semi-skilled 

Cutouts and finished 
Goods inspector 1 300 300 Skilled with 

experience 

Maintenance/Repair 1 500 500 Poly Graduate 

General Duties 5 60 300 Unskilled 

Driver 1 250 250 

--------
Total (fncludin' 25% 38 - 11, 537. 5 

beneff ts 
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VIII. IMPLEMENTATION SCHEDULE 

As shown in Figure III, the building construction and civil 

works, :-11achinery supply, erection, trial run and commissioning 

were estimated to take 16 months after a binding committment 

to implement the project. 
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FIN~NCIAL AND ECONOMIC EVALUATION 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment Cost 

The major breakdown of the total initial investment 

cost is shown in Table X. 

TABLE x 

SUMMARY OF THE INITIAL INVESTMENT COST 

Cost Items Foreign Local Total 

Buildings and civil works 49.92 116.48 166.40 

Plant machinery and equipment 66.42 16.04 82.46 

Office furniture and equipment 11.00 33.00 44.00 

Vehicles 29.70 19.80 49.50 

Pre-production expenditure 9.90 89.10 99.00 

Total 166.94 274.42 441. 36 

-

The leather garments plant requires an initial invest­

ment cost of Birr 0.44 million. The foreign ~urrency component 

amounts to Birr 0.17 million which represents about 39% of the 

total initial fixed inveetment coat. 
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The other 61% of the tolal initial fixed 5nvestrnlnt 

cost will be required in local currency. About 40% of the total 

foreign currency requirement will be for machinery and equipment. 

2. Working Capital Requirements 

The following parameters were used to estimate the 

net working capital requirements of the leather garments plant. 

Item Months of Coverage 

1. Cash in hand 0.5 

2. Accounts receivable 1.0 

3. Raw materials - local 1.0 

4. Other raw materials - foreign 6.0 

5. Other raw materials - local 1.0 

6. Work in progress 0.25 

7. Finished goods 1.0 

8. Accounts payable 1.0 

The net worY.ing capital requirement at full capacity 

amounted tv Birr 0.60 million, of which about 25% will be required 

in fo1eign currency. 

3. Production Cost 

The detailed production cost schedule is given together 

with other required financial statements. 
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The total production cost at full capacity amounts 

to Birr 2.76 million, out of which about 10% is in foreign 

currency. 

4. Internal Rate of Return (IRR) 

The financial viability of the leather garments plant 

was worked out under two alternatives. Alternative one considers 

the production of leather garments for export. Under this 

alternative the internal rate of return calculated was 17.54% 

with a net present value of Birr 0.44 million discounted at 

10% p.a. The selling price assumed for the export market was 

Birr 170 per jacket equivalent. 

If the leather garments to be produced by the envisaged 

plant do not meet upto international standards the possibility 

of penetrating into the world market is nil. Taking this fact 

into consideration alternative two was worked out assuming the 

production of leat~er garments for local consumption. The internal 

rate of return calculated was 117.88% with a net present value 

of Birr 7.97 million discounted at 10% p.a. The selling price 

assur.ied for domestic consumption was Birr 300 per jacket equivalent. 

This project is very sensitive to selling price. 

The sensitivity analysis carried out reveals the following facts. 

Conditions IRR 

Selling price - Birr 200 61.03% 

Selling price = Birr 180 26.95% 

Selling price = Birr 150 -5.14% 
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5. Breakeven Analysis 

Tlae breakeven point would be reached at a producti~n 

of 4253 jacket aquivalents for export market. The total revenue 

that should be generated inorder to breakeven will b~ Birr 0.72 

million. If we assume the production of leather garments for 

domestic consumption the breakeven point would be reached at 
a production of 610 jackets. 

B. ECONOMIC ANALYSIS 

The economic rate of return turned out to be 34.45%, with 

a net present value of Birr 1.53 million discounted at 10% p.a. 

The project will create employment for about 38 people. 
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1. 

2. 

3. 

APPENDIX A 

QUESTIONNAIRE TO INVESTIGATE THE MARKET FOR LEATHER GARMENTS 

·. 

Respendents: Private leather garment producers. 

What in your opinion is the quality of the garment leather 

produced by National Leather and Shoe Corporation. 

f 
V.Poor Poor Fair Good V. Good 

What is your assessment of the availability of garment 

leather in the country. 

§ always available 

sometimes not available 

of ten not available 

What quantity of garment leather is required for making 

a unit of leather garment? 

Men'• Jacket 
·~------------~----------~ . - Men'• Coat 

Ladiea' Jacket 
Ladies' Coat 
Ladies' Trousers 
Ladies' skirt 
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4. What percent of your production 1s constituted by each 

type of the above (3) garme1ts. 

Men's Jacket 
~--------------~----------~ 

Men's Coat 
--------~----~--~--~~--~~ 

Ladies' Jacket 
~--~~------~~~~------

Ladies' Coat 
--~----~~~--~~~~~~~ 

Ladies' Trousers' 
~~~~~----~~~~~-

Ladies' Skirt 
----~~----------~~~--~-

5. In your opinion what percentage of leather garment worn 

by people in Ethiopia is locally made. 

10 20 Jo I 40 50 I 60 70 80 90 100 

i 

6. In your opinion what income category of people could 

of ford to buy leather garment? 

Per Month. 

7. How much does it co~t to make a leather garment. 

8. 

Material Cost Tailoring Cost 

.Men's Jacket 

Men's Coat 

Ladies Jacket 

Ladies Coat 

Ladies Trousers 

Ladies' Skirt 

How many units of garment do you make per month 

Men's Jacket 

Men's Coat 

Ladies' Jacket 

Ladies' Coat 
--~--------~~------~ 

Ladies' Trousers ---------------------Ladies' Skirt 
J3 9 
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9. 

10. 

Which of the following do you think is true about th~ demand 

for leather garments? 

Increasing 

Decreasing 

Constant 

Men's Wear Women's Wear 

Do you produce for expert. If so what % of your t""·tal 

product is for export sale? 

·. 

- J 40 
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APPENDIX B 

TABLES OF FINANCIAL AND ECONOMIC 

ANALYSES 
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Leat•er Gar1e1ts - l1port Orie1ted 
Ji1a1cial l1al1si1 - JulJ 1988 
OpportuaitJ StudJ - Jiaal Report 

2 Jear(s) of co1structio1, IS 1ears of productioa 
curre1c1 co1ter1io1 rates: 

forei11 curreacJ 1 u1it : 
local curre1c1 1 u1it : 

accou1ti11 curre1c1: ·eoo Birr 

I.ODDO u1it1 accouatiag curreacJ 
1.0000 u1it1 1ccou1ti1g currencJ 

1-----------------------------------------------------------------------------------------------------------------------------------
To ta l initial investment duriag coutructioa pbse 

I 
fiied a11ets: 
curnt auet1: 
total assets: 

441.36 
0.00 

Hl.36 

37.824 l foreign 
D. 000 l foreign 

37.824 l foreig1 

1-----------------------------------------------------------------------------------------------------------------------------------
S o u rc e of funds duriag co1&tr!lctioa phase 

I 
I 
I 

37.824 l foreign 

Cashf low from operations 

Tear: 
operating costs: 
depreciation 
interest 

production costs 
Uereof foreign 
total ules 

1ro11 iacoae 
aet iaco1e 
cash balaace 
aet cubflo1 

1 
1642.97 

S0.67 
0.00 

1693.64 
10.23 l 

1836.00 

142.36 
71.18 

-242.66 
-242.66 

let Present Yalue at: 10.00 S : 
I1ter1al late of letur1: 17.54 S 
letura 01 equitJl: 25.86 S 

2 
2176.71 

50.67 
0.00 

2227.37 
9.96 l 

2448 .00 

220.63 
110.31 
41.50 
41.50 

m.oo 

3 
2710.44 

50.67 
0.00 

2761.11 
9.80 l 

3060.00 

298.89 
149 .45 
80.64 
80.64 

letura 01 equitJ2: 17.~4 S 

~------------------------------------------------------------------------------·-··--------------------------------------------·-··--
1 
I 
I 

Total initial i1Ye1t1eat 
Total i1Ye1t1ent darin& production 
Total production coats 
Worti11 Capital require1ent1 

J42 

C11hflo1 Tables 
Projected Balance 
let iaco1e 1tate1ent 
Source of finance 
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c... ... 
w 

,1!~ii\ 00 
~~h .··:.~1. c.::.··~ C OMFAR 
·~ .... . ·, 1 IM l [11.t ·~·' .. 1 .. 

'l'J\:BI.E! ~. 2 
------------------ CO"JAR 2. I - IMDDSTllAL PROJICTS Sll'ICI, ADDIS &Ill& -------------- ------------------------------------------

Total Initial Investment in '000 Birr 

Tur ... 2 

Ji1~d in,est1enl coel• 
Land, site preparation, de,elop1ent 0.00 0.00 
~uildin1s and ci,il 1ork1 .... 66.S& 99.84 
A"1iliary and aer,ice facilities 19.80 29.70 
lnr.orporated fixed a11el1 .. 11. 60 26.40 
Plant 1achiner1 and P.quip1ent 32.99 49.47 

-------------- ------------ .. -
Total fi1P.d in,e1t1ent coats . 136.H 205.41 

Pr~·production capital e1penditure1. 39.60 59.40 
•~t vortinc capital ...... 0.00 0.00 

-------·------ -------··---·-
Total initial in,e1t1ent co1t1 . 176.SS 264. 81 

Of it f~reifn, in l ..... . 37.82 37.82 
- ·- --- - ---- -- -- -- - - -- -- ---- -- ---- ·-------- .......... --··------··---··---------- -- -- ... ---- -- --.. -- --.... -............. -·-·------- ·--------·-····· 

Leather Gar1ent1 - l1port Oriented --- Fin1nci1I &n1l11i1 - JalJ 1988 
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TrlBLE 8° 3 . ·················-·---·--······· COMFAR 2.1 . JMDOSUIAL PRO.JICTS SIRYICI, ADDIS A9ABA ··•·· ---- .................................................................... -

,• i ~ '1·~1 '".'1 

' I I, ". i, ': ; I •l,·1' I ~Ill:-, I·, :e.P,l 
I, 1• ''If• ~'i I ' :i · 1

1 
I • 11', I " 

.;.''!• .. II.I .. ;• .. ::1~·· '.)~::· (' "I!. Mir.:.() p 
,;, ' I~ .I" , "l._r I J I •i II: 1, 

~"·'" I ' I I I I i I t I 

Total Production Coats in ·ooo Birr 

Tl!ar ... 3 4 5· 7 8 9 I 0· 12 
l of·~•. capacitJ (sin«le product). 60.00 80.00 100.00 JOO 00 IOO 00 100.00 Ra• 1alerial 1 ... 142S.60 1900.80 2376. 00 m~.oo. 2376.00 2376.00 Plher ra• 1aterials 162.24 216.32 270.40 :m 40 270' 40 270.40 c... Utilities .... U3 6.58 8.02 8.02 8.02 8.02 ~ lnern . ... 7.00 7.00 7.00 7. 00 7.00 7.00 ~ 
La~our. dirl'ct . 11. S4 11.54 11 54 11. 54 11.54 11 S4 •~pair, 1aintenance 12.40 12.40 12.40 12.40 12.40 12.40 Spar~s .... 0.00 0.00 0.00 0.00 0.00 11, 00 ractorJ o•erheada 8.66 10.03 11. 40 11'40 11.40 11. 40 -------------· -------------- .... --.. --................ --...... -.............. .. .. -..................... ........................... hetorJ costs 1632.SB 2164.67 2696.75 2696. 76 2696.76 2696.76 Ad1iRi1trati'e o•erheads . 10.40 12.04 13.68 13.68 13.68 13.68 IRdir. coate, •ales and distribution 0.00 0.00 0.00 O.DO 0.00 0.00 Direr.t eosts, ealea 1ad distribution 0.00 0.00 0.00 o.nn 0.00 0.00 o .. r, .. r.i at ion . . . . . 50.67 S9.67 50.67 ?.O 97 24.93 30.97 rinucial r.05ta ... 0.00 0.00 0.00 0.00 0.00 0.00 .. ........................... ----- ............ ___ ....... -................... .. -.. -............. -.. ........................... .. ..... -............ -.... 
Total production costs ...... 1693.64 2227.37 2761. t I m1.41 273S.37 2741. 31 ............................... .. .......................... .. ............ -........... .. ....... -............... .. ................... .. ...................... .. .. .. ...................... ... ............................. .. .... -... -.............. ...................... . -.................... ...................... 
~ost~ per unit I einrle product I 0 .16 O. JS O. IS 0' 1 s O. IS 0. IS or it ro .. ;,,f .. 10.23 9.96 9 80 9.62 9.69 9.80 Of it uriabl ,l .. 94.S4 9S.85 96.6~ 97 70 97.5~ 97 JS Tot~l labour ... 11.54 II. 54 IU4 11. ~4 11. S4 11 54 

.. ........................................................ 

Leath~r Gar1ent~ · lxporl OrlPnt~~ · f in~ncl~I An~:y~is · JulJ 19~8 



--------------------

c.. .. 
I.I' 

·····---~~~~~---•!.~ ... J~9.1".l~.'.4.L ........................... COMFAR 2.1 

Total Production Costs in ·ooo Birr 

Tf!U. 

l of nn1. capar.itJ ($in~I"' prnduct). 
~a• 1atf!rial I ..... . 
Oth111r ra• 1aterial~ 
Dtilitiu . 
fn 111ro 
Labnur, ~irf!ct . 
Jerair. 1aintenance 
$par111~ . . . 
Fact~rJ Q•erbeads . 

Fact~r1 cnsta . . . . . . . 
Ad1iaistrati'e o'erhead1 ..... . 
lndir. cnst1, 1ale1 and distribution 
Pir,rt rost1, 1alf!A and distribution 
p,.rr111r.1•lioa ..... . 
Fin~nrial cn~ta 

T~tal prnduction cn1t1 

C~sts per unit I 1iftfl'- product I 
or it foreirn. ' . . .... 
~f it 'ariable,l . 
T11tal labour .. 

13-17 

100.00 
2376.00 
270.40 

8.02 
1.00 

IU4 
12.40 
0.00 

I 1.40 
................... 

2696.76 
13.68 
0.00 
0.00 

18.22 
0.00 

........................... 
2728.66 

....... -· ............ .. .. .. . . .. .. .. .. . .. .. .. . .. 
0. IS 
9.S& 

97.80 
11. 54 

11 : Jttar1. ··.·:,. 

, I. •''"""r:f.1: 11 •.•l',i 
, I I'.•, !,. :;;, ~t , • • Ii ' 

,, ·. ·~:ul'.; i .. ., .~ ·, f"' '; r.: ,i;· ·,, \· ~ 
... I' ,,..,t,r. ~ 11,., 1; .. 'j f f• •·',. •' 

' Ii I ' I I 

INOOSTRIAL PROJICTS SIR9JCI. APPIS ABABA ····· 

···························· ··········· ··········------··············· ..... ········. ······ .... ············ ······· ········· ... 
Leather Gar1ent1 · liport Orient~d ··· rinanc!Jl An1l11i1 · Julr 1988 
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TABLE °S• 4 -······················· CONFU U ................................. - .......... -...................... ---... 

,. ! t4lo .... 
~ :, . I . ·~ . :• '~ 
~· .. 11 I •i:t ·+ .. ~I I::~ I' " 

·~~:.•:::i:il ·1~;·<).~~ (" 0 ~· r. fl..:; ' 
.. .... -" t .. I ~ ., 1 ii\ 

.. ....... • ·~···· ' I I I I I I I I I I 

UPDSUIAL f,OJICTS nmn. APPIS A~HA ••·•• 
Net Workinli( Capital in ·ooo Birr 

!ear .. 3 4 5 6·17 
Con rare 1dc co to 

~. Currenl asset• I ... Arcounta rece:table . 30 12.0 136.91 Ul.39 225. 81 225.87 °' J1,,nt~rr aid 1aterial1 . 44 8.2 193. IT 25 7 .56 321. 96 321.96 ""'" ...... I 360.0 0.02 0.02 0.02 0.02 Sparo ...... 0 ... 0.00 0.00 o.no 0.00 Worl in prorre11 1 51.4 31.14 42.09 52.44 52. 44 fi•iahPd products 30 12 .0 136.91 m. 39 225.87 225.87 Caeh i11 hand ... !5 ~4.0 I. 79 l. 92 2.04 2.04 Total current a11et1 ... 500. 56 664.38 82n .19 828 .19 Currtn\ li~bilill!I and 
Accouats parable . 30 12.0 136.05 180. 39 224.73 224.73 ............ -... -....... -------··· ....... .. ... - ................ p . .............. 
!•l •orli11 ••1it1i ..... 364.51 483 99 603.46 603.46 lncrl!asp i1 10 lin: ~apital . 364. SJ 119. 48 119.48 o.nn 
Jl!t •~rkin1 ca ital, local 275.26 365' 40 4~S.53 455 JJ l•t •~r•inc capital. fnr•i~n U.2S 118. ~9 147.93 147 93 

•ot~: 1dc : 1!1i1u1 da'' ~r eo•~rare ; coto : coefficie1t of turno•er . 
-·····--·-·-·---·---·--·--··-------·---·-------·········-·-··-········ ·····-··-············-·······-······-~--····················· 

Leather G1r1enl1 · lxporl Ori'.nted ··· rinancial Anal,1i1 · Jul' 1988 
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j I '~~ •. :•~i 
I I l 1,..~.i, 1 .. , j I ~'fJ ,. , 

·' I•',. •;!'", .' 1 ... ,1 I• I 

'.,•I~ :·I•' ,~J.t~1;,, j ~ ,.• ( 0 n ..... j [: ,.~ () 
, .. :I. ' fl''. - '..1 I I I ~ 4 't 

TABLE •• 5 . ' . :-"· I I II I I ' : ' ' 

····--····· ·-····· ···········-································ co"ru 2.1 • INDRSTRIAL r~OJICTS s1mc1, ADDIS OABA ••••. 

Cash flow Tables, construction in '000 Birr 

Tflar . 

Tt1t1! cash iaflo• 

Finanr.iil r'!at1ure'!a 
Salf'I, Bf't of ta1 

T~tal r~sh ~ulflo1 . 

Tt1tal Hl'!'h . 

Ornati111 ct11ta 
C111t (If fiance 
••pa11•nt 
Corporatf' tu 
Ditid'!1d1 paid 

Surplus I df'f ir.it I . 
Cu1ulalfld r.aah balanc'-

hf )(II, local . 
(\utflo1, !or.al . 
Surplus I d•fir.it I 
laf 191, forf'iln .. 
Outf )01, forei1n .. 
Surplus ! deficit I 

let cuhf101 .... 
r.u1ulated 1et caghflo• 

J76. SS 

176. SS 
0.00 

176. SS 

2 

264.81 

264.81 
0.00 

264.81 
..... ... ......... .. .................... 

116. SS 264. 81 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0 00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

109.71 164.&S 
109.17 164.U 

0.00 0.00 
66.18 100. IS 
66. 78 IC~. lS 
0.00 0.00 

·176.SS ·264. 81 
· ll6j~ ·441.36 

-··· ...................................................................................................................................................... . 

Leather Gar1ent1 · l1port Oriented ··· Fin1ncl1l An1l11i1 · JulJ 1988 
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TABLE S.5 (Cont'd) .................•••••...... conn 2.1 ... -.. - ............................................. -...................... .. 

.. I . . , , 
f'. """· ' ... ~ 
~· ·' I ' .;;ii..: iflltl,;. I I ! ;·~t I' • .I 

',;."~~·~~ ~ · ., .. l::.. (" , .. •l''f ~R ...... ·; I .r: • ~ i., 
. . ,''"" .·I 1 •11 I 1111 

IRPOSTRIAL P~OJICTS SIRYICI. APDIS A~APA ····· 

Cashf low tables, production ill ·ooo Birr 

Tur ... 3 4 5 6 7 8 

Total cash inf lo• 1972.JS 2492. 34 3104.34 3060.00 3o&n.oo 3060.00 . . .. ................. ................. ............... . ................. ................... .. ................... 
Jin•n~i•I re1~uree1 . 136.05 44. 34 44.34 o.on n no 0.00 
S1:~1. nP.t ~f t11 . 1836. 00 2448. 00 3~60.00 3D6o.no 3nRo.on ~060.00 

Total c~:h ftUlflo1 . 2214.71 2450. 84 ~023.70 28S9.89 28~~ 89 2894.54 
c... .................... ..................... ···----·-····· ............... , ........... ....... . .............. . ............. -......... 
s. T!lta l use ls . . . 500.~6 163. 82 163.82 0.00 0.00 19.90 co Opentinc coah .. 1642. 97 2176. 71 2710. 44 211 n 44 2710.44 2710. 44 

c ... or r; ..... 1· . P.OP 0.00 0.00 o.on o.nn 0.00 
Jepa11~•t . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 
Corporate la1 . . . 71.11 110.31 149.0 149. 45 149 45 164.30 
Dl,id•~~a paid ... 0.00 0.00 0.00 0.00 0.00 0.00 

Surplus I deficit ) ·20.66 41 50 ao.64 200.11 200.11 l6S. 46 
Cu1ulated ea•h b~~~nce ·242.66 ·201.16 ·120.53 79.~9 ?.7Un 445. 16 

hf IH, loeJl ... 19S9.13 2486.28 3100.2~ 3060.00 mn.on 3060.00 
Oulflo1, loral ... Jnl.48 2?.13.12 2131.91 2607. 49 ?607.4~ 2630.2~ 
Surplu~ I d~ficil ) 1.64 214. S1 362.37 452.51 452 ~I 429 74 
l1fl~•. f"reirn .. 12.;~ 4.06 4.~6 0.00 0.00 0.00 
Outflo•, for~i1n .. 257.23 231 .12 285. 79 2~2.4~ 252.40 264 28 
Sur~!ue I d,.ficit l ·24431 ·233.0l ·281.14 ·252.40 . 252. 40 ·264.28 

RP.t ca1hf lo1 . . . ·242 66 41. so 80.64 200 .11 200. I I m.46 
Cu1ulat~d net cashf 101 ·684.02 ·&42.S2 -561.89 -m.11 ·161.66 3.RO 
. .. . . . . . . ... . .. -......... -.. ............................................................................. ········· . .. ................ 

Leather Gar1ent1 · l1port Ori,nted Fin1nci1l An1l11ia · July 1988 
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c... 
~ 
ID 

TABLE Jt.S (Cont'd) 
···· ··············· · ·· ················································ CONFAR 2.1 

Caahflo" tables, production ii ·ooo Birr 

Tur 

Total rash inflo1 

rinancial resources 
Sales. net of ta1 

Total ca1h outf 101 . 

Total a11et1 .. 
Operat he co1ts 
Cost of f iauee 
•!PIJlellt 
Corrorate tu 
Di' idnd1 pa id 

SurpluK I d@f icit I . 
Cu,QJ~t~d cash ba)11ce 

1~11~1. loeal .. 
()utllo1, lt1e1l .. 
Surplus I deficit I 
lnllo1. fnr11i1n .. 
Outfln1, ftlrei11 .. 
s~rplue I d~licit I 

9 

3060.00 
.......................... 

0 DO 
3060.00 

2902.46 

29. 70 
27J0.44 

0.00 
0.00 

162.32 
0.00 

mJ4 
602. 71 

3060.00 
2632.24 
427. 76 

0.00 
270.22 

·270.22 

10 

3060.00 
.. ......................... . 

0.00 
3060.00 

2869. 79 
................... 

0.00 
2710.44 

0.00 
0.00 

IS9. 3S 
0.00 

190. 21 
792.92 

3060.0t 
2617.39 

442 .~I 
0.00 

2S2.40 
·2S2.4C 

II 

3060.00 
····-········· 

0.00 
3060.00 

2869. 79 
.. .......... -... -.. 

0.00 
2710.44 

0.00 
0.00 

IS9.35 
0.00 

190.21 
993.13 

12 

3060.00 
......................... 

0.00 
3060.no 

2869. 79 
........ ........ . 

0.00 
2710 44 

0.00 
0.00 

IS9. 3S 
0 00 

190.21 
117 3..15 

3060.00 3060.on 
2617.39 2617.39 
442.61 442.61 

0.00 0.00 
2S2.40 2~2.40 

·2S2.40 ·2~2 40 

1. • • .. 
I' : '''u, .;·..t, 

~ ... ;I ·.~···:••:.1·1 r;·rf'J .. . 
'i."f I 1'~ •• I I" •· l~t·' '· ... ·' 

~ .;.":. ·~':J!O. )r::' I" 1·~ nil,._ • .(). f) 
.... ~, .. · ..... tr·:· ·-. ... ~-·; ~ ·, .-w , 

.. .. . . I I., I I I •t t 

IMDDSTRIAL PP~JKCTS Slt9JCI, ADDIS ABABA ····· 

13 

loso.nn 
.................... 

o.no 
3n5n on 

2895.91 

19.BO 
2710.44 

0.00 
0.00 

m 67 
0.00 

U4 .n~ 
1337.44 

3~6o.on 
2631 63 
4 28. 37 

o.on 
264 28 

• Z64 2ft 

14 

3080.00 
................ 

0.00 
3060.00 

2905.81 
................... 

29.70 
2710.H 

0.00 
0.00 

165.67 
0.00 

1~419 
101.63 

3060.00 
2635 .S9 
424.41 

0.00 
270.22 

'l!t rubflr,, . . . . . m.54 190.21 i90.21 190.21 164 09 1~4 19 
Cutuhted,1etcasUIH 161.3~ 3~1.~6 UJ.n 711,~ rtf·lf '1·'1·17 

. 270 22 

............................................................................................................................................................... 
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-!.·, I ~ •. >~M 
~. I I ' .. ~ .... '.::.~I I ;:~J . 
. • ; • I I. J ' I .... I • ~ 

'::i.,:"I"· ·'";::, j~<{" {. f''"l'•f1r·; ,. " . . . ' . ... .. 
,:i.. l~: . • • • ' 1• 

' ' I 1 11 I I I I 11 

............. ~~14E. ... a .. 5 ... .(Cont~ .cu ........••••••......... COM FAR 2. I IMDn~TRIAL PROJRr.Ts SIR9ICI, ADDIS ARABA ..... 

CaRhf lov tables, production h '000 Birr 

T•u .... IS 16 17 

Total cash inf lo• 3060.00 3060.00 3060.00 
................. -...... .. .................... . ............. -... 

li111ci•I r•1~rc•1 0.00 0.00 0.00 
$.\l•J, n,l t1f ta1 . Jn&n.oo 3060.00 3060.00 

c.. 
I.I\ T<ll~I ruh 1)11tfln1 . 2876. I I 2816. I I 2876. II 0 ......................... . ........................ --·--·····-··· 

TC't.tl H"h .. n.oo 0.00 0.00 
Or'!ratin1 cos\1 . 2710.44 2710.44 2710.44 
Co~\ nf f inanct . 0 00 0.00 0.00 
~·pa11nt .. 0 00 0.00 0.00 
Ct1rpoutP. tu m.u m.n 16S. 67 
~i•idnd11 paid 0.00 0.00 0.00 

$qrplu11 ( dPficit I 183.89 183. 89 183. 89 
Cu1ul.tl'!d rash b.\lanc'! 167~.52 1859. 41 2043. 30 

!11fln1, lt1cal ... 3060.ftO 3060.00 3060.00 
Outfl111. lt1cal 2623.71 2623.71 2623.71 
Surrlus I dPf icit l 436.29 436. 29 436. 29 
lnflt11, for'!iln .. 0.00 0.00 o.no 
OtJtfln1. forei1n .. 2S2. 40 252.40 a2.40 
Surrlua I deficit I ·2~2.40 ·252.40 ·252.40 

Rel cashf lo• . . . . 183.89 183.89 183. 89 
Cu1ulat•d net cashf lo• 1234.16 u u. o~ 1601. 94 
..................................................................................................................................................................................... 

Leather G1r1ent1 · l1port Ori'.nled · · 'ln1nci1J An1l1sis · Julr 1'88 
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'.;:"1~: .. · 'f ~11~· '::~)( t 'Mi jl''j 1:· f' f .. : 
...... ' .•.. /.r. ~ .. u i • ,. • l " TABLE a.s (Cont'd) 

······································································ CON,AR 2. I " ' I I,, I I I II. 

IMDDSTRIAL PROJICTS SIR91CI, ADDIS ABABA ····· 
CARhflo~ OiR~ounting: 

al lquitJ paid •er1u1 ~~t i1co1e flo1: 
Ket preaent 'alue ............. . 
Internal •ate of •eturn f JtRlll .. 

bl Ket Worth •er1ua Met caah return: 
Met preaent 'alue ............. . 
J1ternal Rate of Return (IRRE2) .. 

~! lnt~rn41 Rate of R•turn on total inte1t1e~t: 
Ket pre•ent tal~e ............. . 
Jnt,raal Rate of Return f IR~ I .. 

M•t Worth : lquitJ paid plua reaer•e1 

SU.6& at 
2S.86 1 

443.0~ at 
17.S4 I 

443.00 at 
17. S4 I 

10.00' 

10.00 1 

10.00 1 

........ --........... -... -...... -.. -..... 
·································································-·-· ·•··•·•····••·•··•••·· ·········•····· 
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~tf{,t;·~~;~.·',: ~·:~'c..· , \ r"'l f AR i r .. il1. 'T-'F .,1 . "\.• I ~':...l~; · I ~~c::.- ~ · 1 1 r 1 1 : '· ' ..... II. .••• . I ., 

........ 'rl\SJ,.~ ... I~.~ ........................... ········ -· · · · · · · · CO"FAR 2. I INOPSTRIAL PROJICTS SIR91CK, ADDIS ABABA ····· 
Net Income Statement 111 ·ooo Birr 

Tur . 

Tnt1l 111@1, incl. Ra)P1 t11 ..... 
L•1s: ••ri1ble ~oats, Incl. 1ale1 tax. 

'ariable 11r1in .. 
As 1 of total sales 

Woa·••riable cnsta, incl. depreciation 

Op@r1tion1l 1ar1in .... 
As 1 of total sale1 

Coit of f inuee 

CMn profit . 
A ti OllllCH . . 
Tu1ble profit 
Tu ..... 

W•t profit .. 

Di•idends paid . . . . . . . . . . 
011di1tributed profit ...... . 
A~cu1ul1ted undlatribut'.d profit . 

r.rn51 profit, 1 nf total 11le1 .. 
Rel prnfit, 1 of total 11le1 .. 
JOI, Wet profit, i of equJtr ... 
ROI, Rel profit•i11tere1t, 1 of ln•eet. 

3 4 ~ 6 

1836. 00 2448.00 3060.00 ~060.00 30RO 00 
1601. 20 2134. 93 2668.67 2568.67 2668.67 

·-······--···· ....................... ............. .. .......... .... .. .. ... . ........... .. ................... 
234.IO 313.07 391.3~ 391.33 391.33 

12. 79 12.79 12.79 12.79 12.79 

92.44 92. 44 92. 44 92. 44 92 44 
........................................................................................................ 

142.36 2?0.63 298.89 298.89 298. 89 
1. 75 9.01 9.77 9. 77 9.77 

0.00 0.00 0.00 0.00 n.on 
-·······---··· ······ .......................................................... 

142. 36 220.63 298. 89 298 8~ 298. 89 
0.00 0.00 o.on 0 DO n.oo 

142 .36 220.63 298.89 298. 89 m.u 
71.11 110. 31 149 4S 149. 4~ 10.4S 

..................................................................................... 
11. u 110. 31 149. 4S 149.4~ 149.4S 

0.00 0.00 0.00 
71.ll 110.31 149. 4S 
71.11 181.49 330.94 

o.on 0.00 
149. ·~ 149.4~ 
480. 39 629.83 

1.15 9.01 9 .17 
3.H 4jl U8 

16.13 24.99 33.86 
1.13 I I. 92 14 30 

9.77 9. 77 
4. 88 4. 8R 

33.86 33.8~ 
14.30 14.30 ................................................................. ·-··'"'···-· ........................................ -- ...... -- ........................................ -- ................ . 
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_ ....... ~~-aiE .... a .. 6 ... .c con:t: ! .dl. ........ -................ -. co"' AR 2. 1 

~(. , t ~-. ''.',~L 
11, I 11,., ·M-111.,.:. . ' 
··~'JI I-"'· ' 0tft'"rfi"'. I·., ! ... I 
'.-"'~'· ""'\lli" '.',~ . r. ' r 

·.:-::.." • I ,,i!·· t t,r.. ~1 ~ H ··~ 
• .. • ·: ' '1 I 11 I I ! '' : 

INOOSTRIAL PROJICTS SlaYICI, ADDIS ABA~A ····· 
Net Income Statement in ·ooo Birr 

J"H .... 8 9 10 ii 12 

Tl'lal auu. incl. uh·a tu ..... 3060.00 3060.00 3060.00 3060.00 3060.00 
LP&s: •ariable costs, incl. 1ale1 ta1. 2668.67 2668.67 2668.67 2668.67 266R.S7 .................. .. ...................... . ....................... ..... .............. .......... .. ....... 
hriable urcin ........... 391.33 391.33 391.33 391.33 391.33 
As l of total sales ......... 12. 79 12.79 12.79 12.79 12 79 

t.i 
•~R·•ariable r.ngl~. inel. depreciation 62.74 66. 70 72.64 72.64 72 ~· 

1.1' 
w 

.............................................. .. ............. - ........ .................. . .................... 
np~rational 1ar1in . 328.H 324.63 31R.69 318. 69 318 69 
A• l of total 1ale1 l0.T4 10.61 I 0. 41 10.41 10.41 

Cost of f ina11ce 0.00 0.00 C.00 0.00 0 00 ......................... .. ....................... .................. ............... ..... .. .. -.... -.... -. -.. 
Grnn prof it . 328.S9 324.63 318 69 318.69 318 69 Allo•ancu ... 0.00 0.00 0.00 0.00 n.no Tauble profit . 328. S9 324.63 llA 69 318.59 ,,8 69 Tu .... 164.30 162.l2 159 3~ 159 l5 159 l5 . ...... -......... -.... -. .. .......... -.. - ....... ....... . ... - .... . ............ .. ...................... 
•~t prorit . . ... 164. 30 162.32 1~9.35 1~9.~~ m 35 

• Pi•id~11d1 p~id . 0.00 0.00 o.on 0.00 0.00 
~11distributed pr~fit . ' . 164. 30 162.32 159.35 159.35 159H Arcu1ulated undistributed prorit . 794.13 956.45 IW RO 1275 14 1434 49 

Cr"' 1ror, l or Iola! uleo .. 10. '4 10.61 10.41 In. 41 10 Cl 11,t prnfi , I ~r tol~I s~l~s .. s.n 5.30 s 21 5.21 5 21 ROI, let rof it, l nf '-quitJ ... 37. 23 36. 7' l~. In lS. IO 3R. I 0 
IOI, llet prnfit•int'''-ft~. l nf in•Pwt. lS.U 14 ~3 14 ~~ 14 ~6 14.~6 

·---·-··-·-·······························-·····--·····-····-·······-·· ........................... . ................................................ 
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c..i 
V'I 

• 

~jl'.: . I .,,, :;,:,I 
11.,:11 ..ti..•·-..11 1:'."·J ;·~ I 

·~·J . ':·I~~ ... ~\'-·~ ... ' r:· ( ' .• rw1 F' 1:• R 
'11.).;._ · I .4~ .. 'l..P ! . ,, 

.................... ,-.. ! ' : I I I I' I I TABLE ,S. 6 (Cont'd> -------------- ...... -·. COllAR 2. I ---··-·---------·--------·------------·-------- l"DOSTRIAL P~OJICTS SIR9JCI, AODIS ABABA ····· 
Nf'.!t IncomP StatemP-nt in ·noo Birr 

Tur ..... 13 14 • I~ 16 17 
Total ules, incl. sales tu ..... 3G60.00 3060.00 3060 00 3060.00 30~0.00 Less: •a~iable coats. incl. sales t11. 2661.&T 2668.67 2668.67 me.61 2668.57 

----------···· ----------··-· .................. ......... -....... .. . . .. .. . ........ -hriable aarrh ........... 391. 33 391.33 391.33 391.33 391. 33 Aa l of total sales .... 12. 79 12.79 12. 7~ 12' 19 12.79 
lon·•ariable costs, incl. d~preciation S9.99 ~9.99 ~9.~9 ~9. 99 S9.99 ··----- ......... -....................... .. ....................... . ................. . .................... Operational 1ar1in . 331.34 331.34 331.34 331. 34 :131.34 As l of total sal'R 10.83 10.U 10.83 10.83 10. ~.1 

0.00 0.00 0.00 0.00 0.00 
Cost of f iunce 

Grou prof it . . 
Al101ncea ... 
?uable prof it 

.............................................................. ···~······· ................ 
331. 34 331. 34 331. 34 331.34 331. 34 0.00 0.00 o.no 0.00 0.00 331.34 331. 34 nl.34 33U4 331. 34 165.67 m.67 165.67 m.n 

Tu ..... . 
165. 67 ................................................................................................... 

IU.67 l,t prJf it .... 

Pi,id,nd1 paid .. 
Ondiatribut~d prnfit ...... . 
Arcu1ulat~d undistributed profit . 

Gross profit, l of total 11le1 .. 
•~t profit, l of total sal,1 .. 
IOI, Met profit, l of equilJ ... 
JOI, Met profit•int~re1t, l of in•eat. 

0.00 
ISS.67 

IG00.16 

10.13 
5.41 

37.St 
14.17 

165' 67 165.67 

0.00 n.oo 
l&S.67 m.67 

1765.83 1931.SO 

10.83 10.83 
5. 41 5.41 

37.54 37.S4 
14. 48 -................................................................................................... . 14. 4R 

Leather Gar1ent1 · l1port Oriented 

m.&1 m.67 

n.on 0.00 
165.67 16U7 

2097 .17 2262.84 

10.83 10.83 
5. 41 5.41 

37. 54 37' 54 
14 48 14. 4A 
. ..................................... . 
··· Jinanci•l An1ly1i1 · Jul1 19A~ 
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c... 
V1 
V1 

. I .•. 
~1·· · I ""J~ :·a. 

~:.:.: i Ji\~:•;'.: ·~IP".,.' : \~J (. 
'·;.'.: :~.. ..t~'~i'" ;~,k (' ~·~ "'f J." l:l.' p 
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. '. : .. ~, ' ' .... ;::.... . I ' 11 ' I I 
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TABLE a. 7 •.•..••.••••••••.••.. •· COMFU 2. 1 --- ................................................................................. . 
INDOSTRIAL PROJlr.TS SIRYICK, ADDIS ABABA ····· 

Projected fia lance ShP.ete, construction in ·ooo ~irr 
T~ar 

Total assets 

,i1,d assets, net of depr,r.iatinn 
r.nnstruction in pro1res1 
Curr~nt ~11ets . . . 
~~~h. h~nk 

C~Rh IQfp)us, finanre a'aj)ab)e 
LnFK ~arried for1ard 
L~ss 

Total liabilitie1 . 

lquitJ capital ..... 
teaer,e1, retaiaed profit 
Prufit ........ . 
Lnnr and 1ediu1 ter1 debt .. . 
Current liabili,ies ...... . 
~aak o'erdraft, finance required. 

Total debt 

176JS 

0.00 
176. 55 

0.00 
0.00 
0.00 
0.00 
0.00 

176. SS 

176. SS 
0.00 
0.00 
0.00 
0.00 
O.Ou 

0.00 

2 

441. 36 

1'16.55 
264.81 

0.00 
0.00 
0.00 
0.00 
0.00 

441. 36 

441. 36 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

lquitJ, l of li1biliti~1 . . . . 100.00 100.00 
...... -....................................................................... -............................................................................. . 
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c.... 
V1 
0\ 

- , - - - - - - - - - - - - -
~·: : I ~ .. :~'~ 

k ; .. ! I '. ·i!:;" ' ':G;folo 1 ., ! ~~ I • • 

\.:.1·~. -r~:11f'. .j __ I·' ( (J rr• ir. .. fl, ii: 
""!'.:., I ~·:t· ". .. . i ~ lt l~ili J"~ 

________ .... TABLE. .. .&a2 ... .lCont.~.dJ. ....................... CONFAR 2.1 · 
'' ... .. .. (" I I If I I,,, I 

INDDSTRIAb PROJECTS SIRYICI, ADDIS ABABA ····· 
Proje~ted Balance Sheets, 

Year 

T('lt-1) Ulf'ts .... 

Ji1•d as~~ts, nf't ('If d'-Prf'riation 
rrnstru~tion in proar'.ss .... 
r.urrut useta ......... 
r.'1~~ bant ..... . . . . 
C'16h surplus, finance a'ailable . 
L('l~g rarried for•ard 
Lou ........... 

Total liabilitie1 

lq11itr rapihl 
•·~,,r'•~. r'.t'1ined prnfit 
Profit . 
Lnn• '1n~ 1•~iu1 tf'rl df'bt 
Curr•nl li~billtif'I 

... 

Pant 01~rdr'1fl, finanrf' rf'quir~d. 

Tota I dPbt 

lquit7, i ('If liabiliti~s 

3 

891.25 
.......................... 

390.69 
0.00 

498. 77 
I. 79 
0.00 
0.00 
0.00 

891. 25 

441.36 
0.00 

71.18 
0.00 

136.0S 
242.66 

378.71 

49.H 
- -. - ... -... --.......................... - "' ......... -.............................. .. 

Product 1 on in ·ooo 9lrr 

1004.40 
.. ......... --............ 

340.03 
0.00 

662.46 
1.92 
0.00 
0.00 
0.00 

1004.40 

441.36 
71.18 

110. 31 
0.00 

180. 39 
201.16 

381. 55 

43.94 

~ 

1117.56 
........ ............. 

2R9 ~~ 

n.no 
826. I~ 

2.04 
o.on 
0.00 
0.00 

llJ7.5B 

44U6 
181.49 
149. H 

0.00 
224.73 
120.53 

345.26 

39.49 

f 

1146.48 

?..lR 7C 
n.on 

;26. I~ 
2 04 

79.59 
0.00 
o.on 

1146.48 

4413~ 
3JO 94 
149 4~ 

0.00 
27.4.73 

n oo 

224. 73 

38.50 

7 

1295.92 
.......... ····· 

m.nJ 
0.00 

826. IS 
2 04 

279.70 
0.00 
0.00 

129~.92 

44U6 
480.39 
149. 4S 

0.00 
224.7 3 
0.0~ 

224.73 

34.06 

ft 

1460.22 
................. 

16i.O~ 

19' 80 
826. I~ 

2.04 
445' 16 

0.00 
0.00 

1460.22 

441. 36 
629.83 
164.30 

0.00 
224.73 

0.00 

224.7 J 

30.23 
-···------~ ................................... - - ..................... -.... -.......................... ·-···· .. .. 
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c.. 
l.n 
-..i 

TABLE B· 7 <cc:>_~~ ... ~-~-----·············--·- CONFAR 2.1 . UDOSTRIAL rROJICTS SIHICI, ADDIS ABABA···-· -----.. -.. - . " .. - ----..... -.. -. -.. -.. - ..... -

Projected BaJance 

Tur ..... 

Total assets .. 

rir,d aRRets, net of depreci~tion 
Construction in pro1re11 
Current a11ei1 . . . . . . . 
Cash. ~ant . . . . . . .. 
raRh surplus. finanr.P a•ailable 
Lo~s ~arried for1ard .... 
Lnss . . . . . . . 

Total liabil~ies 

lquitJ capit~l . 
P-ser•PI, ret~ined profit 
Profit .... 
Lnna and 1Pdiu1 ter1 dP.~t 
Curr,nt liabil:tiPR ... 
P~~• n•-rdraft, finance fPquirP.d. 

T"tal d•ht 

Sheets, Production in ·ooo Birr 

9 10 II 12 13 14 
1622. 54 1781. 89 1941.23 2100.58 2266.2S 2431.92 

-------------- ---·--·---·--- ----·-·····--- ................... ·········•···· •····•·•······ 
161. 94 160.77 129.91 u. n4 80.82 82.40 29.70 0.00 o.no n.on 19.80 29.70 828.15 826. ts 826. IS 8?.~. I~ 826' 15 82R .15 2.04 2. 04 2. 04 2 n4 2 04 2.04 602.71 792.92 983. 13 1173.35 1337. 44 1491.63 0.00 0.00 0.00 n oo 0.00 0.00 0.00 0.00 0.00 o.no 0.00 0.00 

1622. 54 1781.89 1941.23 21PO.S8 2266.25 2431.92 ----·--------- ---·--·-······ ·--·-···-····- ... ··--······ ·····-········ .............. 
441.36 441. 36 441. 36 441.36 441. 36 441.36 794 .13 9S6.4S 1m.ao 127U4 1434. 49 1600. 16 162.32 IS9.3S IS9. J~ 1~9.3~ l6S. 67 us. 67 0.00 0.00 0.00 o.on 0.00 0.00 224.73 224.73 224.73 22473 224.73 224. 73 0.00 0.00 o.on n no 0.00 0.00 
224.73 224. 73 224. 73 224.73 224. 73 224.73 

JquitJ, I ~f liabiliti,, . . 27.20 24.77 22 74 21.01 19.48 18.IS 
........ ········-········· ................................................................................................................................ . 

Le1ther Gar1ent1 · lzport Oriented ··· Finanr.ial An1l,1i1 · July 1988 
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c., 
U1 
CD 

r· ·t'~\~; ! .. :·i' 1'. .~"'l:r·&:.·, 1 '1: ,J 1., ", 

...... .,,. ' I .J''t::: • I ij ' I 1 ' " 
~h~' "JI~~·~ .... ~~.;·,. f~N~r f~H 

••• •· I' ..... ..r,-... I I I: : I : I l I .. ' 
TABLE I· 7 (Cont'd) ..•.................. COMFU 2.1 ...... -··------------- .............................................. .. 

IMODSTRIA~ PROJECTS SIR•ICI, ADDIS ABAPA ····· 
Projer.ted Ral~nca Sheets, 

Tur . 

T11tal aueta 

f i1ed a11et1, net of deprer.iation 
C~nKtruction in pro1rea1 
C•Jrr'.nt assets . . . . . . . 
~ash, ban• . . . .... 
r~sh ~urplu1, finanrP a'ailable 
l.ns~ rarril'd forurd 
Ln~~ 

Total liabilitie1 . 

l1uit1 capital ..... . 
Jp1er,-.1, retained profit . 
Profit . . . . . . . . . . 
Lone 11d 1ediu1 ter1 debt . 
Curr .. nt liabilities .... 
8an• n'erdraft, finance required. 

Total debt . 

1,uitJ, l of liabilili'.~ 

15 

2597. S9 

93.88 
0.00 

826. IS 
2.04 

1675.51 
0.00 
0.00 

2597. 59 

441.36 
170.83 
165.67 

0.00 
224.73 

0.00 

224. 7 J 

16.99 

Production in ·ooo 8irr 

16 

2763.26 

1S. 66 
0.00 

826. IS 
2.04 

1859.41 
0.00 
0.00 

2763.26 

441.36 
1931.50 
IU.67 

0.00 
224.73 

o.on 

224. 7 3 

15.97 

17 

2928.93 

57. 44 
0.00 

826.15 
2.n4 

2043.JO 
0.00 
r1. no 

2928.93 

441.36 
2097.17 
m.n 

o.on 
224. 73 

0.00 

224. 73 

15.07 
... ··--·-------------------··-···-·-······-··-····················-··········································· 
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TABLE B· 8 - .ECONOf.lIC 1\NJ\T.iY~IS 

' t ,. ., 
~ ' . I ·M.. . '" 

'· ·I ; ... ..-,, lf!o·•"i I I ., 

... ,. t' • •• J.:: .~:., .:i, "' 
.. ! ,. , .. /" •u ;. ·• • ~ " ii· .... iM-

,,.. ... ·' ' 

----- ········· ····························· ···· ···· ~O"'A' 2. I IN~ttSTRIAL PROJICTS SIRVICE. ADDIS ABARA ····· 
CaE1hflow Tables, construction ia ·noo Birr 

Tur . 2 

Total ca1• inf lo• 172. 97 2S9. 44 
..... -............. .. ................ -

'inancial f'-Sourr~$ 172.97 259. 44 
Salts, ~t of tax 0.00 0.00 

c.. f .. t~J ra~ l.)ut(l(lll I ., 
259. 44 . . ' Vt 

\0 ................... .. ..................... 
T"hl 1111"'t~ 172. 97 259.44 11p•ratin1 r.?1h o.on 0.00 Cnsl nf (inane~ 0.00 0.00 J•raJ1nt n.oo 0.00 C'>rpor1tt tu 0.00 0.00 
~i•idnd1 p~id 0.00 0.00 

Surplu1 I deficit I 0.00 0.00 
Cu1ul1t•1 cash ~alanr.• 0.00 0.00 

ln'l111, loi:al 106 .19 1S9. 28 Outfl.,1, local I nG 19 IS9. 21 Surplus I d~firit I n no 0.00 
lnfln1, for~il!n 56. 78 100.16 
Oulf 101, forei1n . 66. 78 ino .16 Surplus I dPficil l 0.00 0.00 

""t cuhflow . -172. 97 ·259.44 Cu1ulated n~t r.a«hf ln1 · 172. 91 -432.41 
................................................................................ --. -... -.................. - ' . . .. . 

Leath~r Gar1ent1 · lap~rt Ori•nt~d 
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--------------------~. t I'll;,, :· • .' 

;:·:l,,:loi';".il~:·; ' 
I •· -1~! .J.t,~~ ·'' o , f.· I • f 

· I;;); :1 I ,,.r-1l·1. .. ,.; · 
' ~ , ., . ./ f:.. .... \,,f' i ~ ' ~I ii I 

•- . i 'I I 1 ! ;11 

.......... 'r.,_~~~ ... A • .8 ... . (Cont.! .d.i ...... ---- --- .. : ....... · ·. r.OMFAR 2. I INbOSTPIAL PP~JICTS SIR91CI, ADDIS ABABA ···· 

CaRhf low t.Ribles, production in ·ooo Rirr 

'"~r . . . . . 3 4 ~ s 7 e 

Tct1l e11h iftf)ow 1971.37 2492 .21 3104.29 3060.00 3060.00 3060.nO 
······-······· .......................................... . " . . . . . . . . . . . . . ........... ~ .. 

f iaancial rtsnur~tK . 13~. 37 44.21 44. 28 n.oo o.on 0.00 
s~1,s. net of ta1 .. 1836. 00 2441.0D 3060.00 30&0.nn 3060.DO 3040.00 

Total cas~ outf 101 .. 2130.39 23!1.40 2861.02 2697 43 2697.43 2712.87 
............... .................. ······~·-····· . . . . . . . . .. . . . . . ............... . ............. 

Total a1set1 .. 49~ 20 163.H 163J9 n.nn 0.00 I~ 44 
Operatin1 costs . 1632 .19 2164.81 2697. 43 2697 .43 2U7. 43 2697.43 
CnKt of f inaftc' . D.00 0.00 0.00 o.no n oo n on 

~ R•p1y1ut 0.00 0.00 0.00 n.on n.no n.nn 0\ 
0 Corporate tn 0.00 0.00 0.00 o.nn 0 00 n.oo 

Di•idtnda paid . 0.00 0.00 0.00 n.no 0 00 n nn 

Surplus I deficit l -m.u 163.19 243' 27 3R2. ~ 1 362 57 347 13 
Cu1ulated cash balance -m.03 4.16 248' 13 810.70 973.27 1320.40 

l11flo1, lncal 19~8.44 24U.U 3100.23 Jnsn.nn ~nH.on 3060.00 
Outf 101, local ... 1Rl3.16 2091.27 m~.22 2u~. nJ 24H.03 24UJ9 
Surplu1 ( d~f icil I 8S.28 398.95 s2~.oo 614.97 614.97 611 41 
lnf1111, for1!ic11 .. 12.92 4.08 4.06 0.00 c.no o nn 
r-1ftn1, fnr,ic11 2~7.23 m.12 28~.79 ?~2' 40 2S2.40 264.2~ 
Surplus I def icil I ·244.31 ·233.0T ·281. 74 -m.4o ·2S2.40 ·264.28 

•~t c11hf lo• ..... ·IS9.03 163.H 243.27 36U7 362.57 w 13 
Cu1ul1led n,t caahflnw ·m.44 ·421.H ·184.28 178 29 ~•n.e& m 99 
. . .. .. . .. . .. .. . .. . .. . . . .. . .. .. . . .. . .. . . . .. . . . . .. . . . .. .. .. . .. ... -.................................................... , . . .. . . . .. . . . . .. . . . . . . .. .. .. . . . .. .. . . . . . . .. . ...... 
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I. SUMMARY 

The project envisages the establishment of a plant for 

extracting vegetable tannins from planted mimosa. 

The domestic demand for vegetable tannins is estiwated 

to be 245 tons in 1987 and expected to reach 570 tons in year 

2003. Hence a plant capacity of 450 tons/yr has been proposed. 

This is a fairly long-term project for the plantation requires 

about 15 years lead time. 

Bale and Illubabor administrative regions are possible 

_alternative locations fer the plantation in view of climatic 

and soil conditions and space availability. The extraction 

plant should be located near the plantation. 

The investment cost for machinery and equipment is about 

Birr 1.76 million. The building requirement is roughly 480m 2
• 

The extraction plant can provide employment for 81 people. 

The fairly complex nature of the operation calls for well trained 

technical staff and operators. 

Both financially and economically, the project is not 

viable. The internal rate of return and the economic rate of 

return turned out to be -0.07% and 6.28%. This is understandable 

considering the low capacity detrmined by the local demand. 

The minimum economic size for tannin production is generally 

considered to be 2000 tons/year. 
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II. INTRODUCTION 

This project considers the production of vegetable tannin 

for the domestic market, i.e. the tanning industry. 

The country's tanning industry is fairly developed, owing 

to the high livestock population. However, in line with the 

international practices and trend, chrome tanning has become 

dominant, resulting in a very low requirement for vegetable 

tannins. 

Nonetheless, a considerable amount of vegetable tannins 

is still being imported. On the other hand, it is known that 

a number of tannin bearing plant species grow naturally in the 

country. In view of these the project idea, promoted particularly 

the National Leather and Shoe Corporation, had been evolving 

around for a long time. As a result, mimosa tree plantation 

trials have been carried out at Edjere, Shoa, and the results 

are promising. The exploitation of the naturally growing species 

has become not so attractive, for their tannin contents are 

generally believed to be low and their occurance has been 

victimised by the deforestation process. 

Vegetable tannin production is a very capital intensive 

industry requiring imported high technology equipment. Since 

the world demand for vegetable tannin has been historically 

declining, the major exporting countries are using agressive 

pricing policies by employing high quality equipment in a highly 

efficient manner inorder to maintain their market share. 

The usual scale of mimosa tannin production is 4000 to 

5000 tons of powder per year. There are considerable economies 

of scale, and the minimum economic size is generally considered 

to be 2000 tons of powder per year. 
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III. MARKET AND PLANT CAPACITY 

A. MARKET STUDY 

1. Product Description and Application 

Tannins or tannic acids, are a group of pale yellow 

to light-brown amorphous substances produced in the form of 

powder, flakes or a spongy mass. ~annins may be of vegetable, 

mineral or synthetic origin and they are chiefly used in tanning 

of leather. In leather tanning, the tannin displaces the water 

and then combines with and coats the collagen fibres. T3nning 

increases the resistance to heat, hydrolysis (decomposition 

caused by water), dnd micr~-~rganisms. 

In addition to their main use in tanning leather, 

tannins are also used f~r dying of fabric, making ink, clari­

fication of wine and beer, and as a constituent to reduce viscosity 

drilling mud for oil wells, and to prevent scale formation in 

boiler water. They are also used for various medical applica­

tions such as treatment of tonsilites, pharyngitis, homorrhoids 

and skin eruptions checking diarrhea ann intestinal bleeding, 

and as antit.otes for certain types of poisons with which it forms 

insoluble precipitates. 

In this study, vegetable tannins, the earliest of 

the tannin groups to be used for leather tanning have been 

considered. The available records indicate that vegetable 

tannins have been in use by the turn of the 18th, century. 
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Vegetable tannin is a suhstancC' founrl in a "'·inc· variE·ty 

of plants. It occurs in suitably high c0ncer;tr;.tic•r1!", howPvcr, 

0nly in specific parts of some species, for exarr·plc, nuts, bark, 

stems and heartwood. Tannins are used ir. considerat·le quantities 

in the production of leather, sorne tannins are ideal for some 

types of leather. 

This profile deals specifically with mimosa tannin, 

which is derived from the bark of the South African 'mi~osa' 

wattle. It is used in a powder form, containing 70\ tannin, 

plus water and organic impurities, in the production of shoe 

leather (mainly soles). 

Vegetable tanning imparts a natural brown or red 

colour to the leather. The resulting products will have special 

desirable characteristics: sole leather gradually moulds to 

the shape of foot, belting leather will gain exceptional dimen­

sional stability, and upholstery leather has the desired softness. 

Vegetable tannins are now mainly used in the manufacture of 

sole laather.and other heavy leathers which are sold by weight. 

The vegetable extracts are also used in the retanning of chrome 

tanned leathers. To tan other types of leather, tannins of 

other origins (mineral and synthetic)are preferred to vegetable 

tannins hecause of a number of the desirable performance charac­

teristics of these alternative sources. 

Mineral tannage, chromium salts being the principal 

chemical (tannin) from this source, is comparatively a recent 

development, and shortens the tanning process and gives the 

leather a greater duration, uniformity and a wide variety of 

performance characteristics. Synthetic tanning materials which 

are commonly known ~s •syntans" are the most recently developed 

among the tannin groups and are made by condensing formaldehyde 

with sulphonated naphtalin~s or phenols. Synthetic tans are 

used to bleach chrome - tanned and vegetable tanned leathers: 

to produc~ shrunken grain and to aid dyeing; to produce white, 

light and fast leathers, and to make special products of veget­

able extracts-the most widely available and used for leather 

tanning are of quebracho, mimosa and chestnut origin. 

J( 4 
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2. Demand Analysis 

a. World Demand and Supply 

The world demand for vegetable tannins is reported 

to have become stagnant, for it is being replaced more and more 

by minerals (chromium oxide) and synthetic tannins. The pro­

duction statistics from 1973 to 1982 proves this assertion. 

(See Table I). 

As shown in the table, the production was about 

175,000 tons in 1973: it has been below this level and fluc­

tuated in the subsequent years. Jn 1982 the production in­

creased to 179,000 tons. In the USA, one of the major consumers 

of the product, vegetable tannins have been largely replaced 

by chromium tanning which at present is estimated to represent 

95\ of all the tannins c~nsumed in that country. Between 60% 

to 70\ cf the supply (production) of vegetable tannins from 

1973 to 1982 was accounted by Latin American countries (See 

Table I). No developing country in Africa has been reported 

to have produced tannins during this period. 

The vegetable and other types of tannins require­

ment from 1980 - 2000 has been estimated for UNIDO and reported 

in a publication titled •strategies For Increasing the Production 

of Tanning Chemicals in Developing Countries•. (See Table II 

for details). From the table, the demand for vegetable tannins 

is to grow to 338,000 tons in 1990 and 371,000 in 20u0, from 

demand level of 305,000 tons in 1980. During the first 10 years, 

the demand is expected to grow by an annual average of about 

1.03%, but in the second 10 years, the growth rate is expected 

KS 
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TABLE I 

PRODUCTION OF VEGETABLE TANNING EXTRACTS 

{ TONS ) 

Country or Area· 1973 -l974 1975 1976 1977 1978 1979 1980 

Aller1ca. South · 107273 92615 83188 109833 117869 114550 110973 111127 
Ar~nt1na 

: 90096 86-345 69095 91929 104752 97198 104314 95433 
Paragauay ! 17177 ,¥70 14093 17904 13117 17352 "6659 15694 
' Asia 2173 ·2218 2485 2130 2499 2114 2753 2559 l Tu~key : - ~18 2485 2130 2499 2114 2753 -. ' 

I Europe 65629 54-269 57597 52397 -53232 55067 59292 53874 

I EEC . 58000 47046 51009 47235 469131 49351 52866 48218 . . 
France 15950 - - - - - - -
Italy 42050 31096 35059 31285 30963 33401 36916 -

• East Europe t 5825 5409 4874 4815 4900 4297 5007 4237 , 
Bulgaria 597 ,243 250 104 24 ' - - -
Poland I 2964 -2959 2583 2735 2961 2456 3139 2431 ; 

Romania 2264 2207 2041-. . 1976 1915 1841 1868 1806 
I 

I Other Europe i 1804 1814 1714 ·347 1419 1•19 1419 1419 ., 
1814 ! 

S~in i 1804 1714 347 . - 171;31117~18 I 

1175075 Toul 149102 143270 164360 173600 167560 

SOURCE: UN Indus~rial Statistics Year Book~ 1982. 

- 1<6 -

1981 1982 

105455 123815 
"92248 110571 

132071 -
2614) 2669 
- . 

~3861 5l462 
.c1681 I 4115s 

- I -
- I -I 

.,80 I 5, 3888 

- -
2429 907 
2851 2981 
14191 1419 

1624;sh1~6 
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CHROME SALTS, VEGF.Tf\JiLE Tl\NNINC: MJ\TEHif,L, AND SYNTJ\NS 

REQUIRED FOR LEATHER PRODUCTIOIN, 1980 TO 2000 

{ '000 TONS ) 

Reg;ons 
Chrolle Sa I ts Vegetable Tinnins Synuns 

1980 1990 2000 1980 1990 2000 1980 1990 

Developed I-lark.et 
Econ0111es - 253.9 275.7 296.6 107.9 111.3 116.1 76.2 82.7 . 
CPE Eurpose (inc. 

USSR) 118.8 140.1 161.5 71.4 73.0 71.6 35.6 42 .1 

Develop1ng Market 
Econ011ies 237 .8 301.1 367.5 106.9 132.3 157.8 71.3 9C 3 

Sub-Saharan Afr1ca 10.0 13.3 18.8 3.4 4.5 6.3 3.0 4.0 
North African I 

West Asia 24.0 37.8 52.0 12.2 17 .2 22.2 7.2 11.3 

South As1a 75.2 92.0 109.3 35.2 43.4 51.5 22.5 27.6 
South East Asia 22.9 27.6 32.1 10.9 13.5 15.7 6.9 8.3 

Latin Amedca 105.7 130.4 155.3 45.2 53.7 62.1 31.7 li.1 

CPE As1a 35.7 43.0 50.2 19.0 21.8 25.3 10.7 12.9 

World 646.2 759.9 875.8 305.2 338.4 370.8 193.8 228.00 

SOURCE: UNIDO, "Strategies for Increasing the Production of 

Tanning Chemicals in Developing Countries". 
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89.0 

48.4 

110.2 
5.6 

15.6 
32.8 
9.6 

46.6 
15.1 

262.7 
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to decline to 0.94•. The demand for the competing products, 

chrome salts and synthans, is eX{.~cted to grow by 1.64' (chrome) 

and by 1.63' (aynthans) during the first half of the projection 

period, and by l.4lt (chroae) and by 1.44' (synthans) during 

the second half of the projection period (1990 - 2000). '!he 

world llilket of the product has thus reached a declining stage, 

implying a stiff coapetition from the supply side. However, 

this .my not hold true fer individual countries since factors 

•ucb as resource endowment, development level of the country 

and 9overnment Policies aay inf.luence the trend in the opposite 

direction. 

b. Dollestic Demand: Past and Present 

In the past, vege~able tannins were used in 

Ethiopia for tanning and retanning sole leather and heavy upper 

leather. According to the National Leather and Shoes Corporation 

{RLSC), the average consumption of tannins by these two groups 

of leather was about 90\ and 10\, respectively. Recently, however, 

they have been used only for the manufacture of sole leather 

because chrome tanning has been found to result in a better 

product in case of leather for upper. 

NLSC has been importing three types of t~nnins 

of vegetable origin. They are mimcsa powder, quebrach powder 

and velonia powder~ mimosa accounti~g for the major share. 

The volume and value consumption of vegetable tannins by tan­

neries under NLSC from 1979/80 to 1985/86 is shown in Table 

III. The consumption has been fluctuating with the highest being 

329.3 tons in 198C/81 and the lo~est 199.2 tons in 1982/83 

due to a variety of recipes, change in the product mix and 

fluctuation in the production of sole leather. 

1<8 
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TABLE III 

VEGETABLE TANNINS CONSUMED BY TANNERIES IN ETHIOPIA 

( 1979 - 198~ ) 

VolUlle Value 
Year (ltCJS) (Bir!") 

1979/89 243,579 346,252 

1980/81 329,317 623.711 

1981/82 ·262, 875 525,030 

1982/83 199,198 589,523 

1983/84 204,000 469,641 

1984/85 247,243 720,000 

1985/86 255,472 633,000 

SOURCE: NLSC 

c. Projection of Demand 

The future demand for vegetable tan~ins is likely 

to be determined by the production volume of leather sole since 

NLSC has not indicated any intention of resuming the use of 

these extracts in the production of other types of leather. 

Furthermore, there is no way of knowing ttae other sectors, which 

would require vegetable tannins during the production period. 

Hence the demand forecast carried out in this study is limited 

to the requirement for the manufacture of leather scles. 

From the 1986/87 to 1988/89 fiscal period, the 

planned production of sole leather and the corresponding require­

ment of vegetable tannins are shown in Table IV. 

I< 9 -



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE IV 

1986-89 PLANNED PRODUCTION OF SOLE LEATHER AND 

PLANNED CONSUMPTION OP VEGETABLE TANNINS 

( IN TONS ) 

Production of Consumption of 

Year Sole Leather Vegetable Tannins 

1986/87 459 259 

1987/88 482 260 

1988/89 523. 260 

Though production of sole leather has been planned 

to increase during the plan period, the planned requirement 

has been virtually kept constant. No adequate PAplanation has 

been given by NLSC for this anomalous provision. 

Two alternative approaches have been used to project 

t11e demand for tannins of vegetable origin. The first is a 

production coefficient approach which requires establishment 

of fixed input and output relationship between vegetable tannins 

and leather soles. The second alternative is an annual growth 

rate method. A third alternative, time trend extrapolation 

(least square method), has also been considered. But this 

alternative was dropped since it assumes that the same demand 

factors that had been in operation in the past woul~ also prevail 

unchanged in future, whereas the available information indicate 

th~t this may not hold true in this particular case since NLSC 

has rehabilitation plans and n~w projects which are expected 

to increase the production of leather soles. which would increase 

the consumption of vegetable tannins, to a large extent. 

KlO 
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Under the first alternative a consu:nption coeffi­

cient was established based on the planned sole leather production 

froa 1986/87 to 1988/89 and the planned consumption requirement 

of vegetable tannins during the same period. The production 

of a ton of leather sole is computed to require 0.533 tons of 

vegetable tannins. This approach, however, requires a leather 

sole production forecast for the projection period of the pro­

ject. Por this, information from a study prepared by IPS on 

the feasibility of increasinq the tanning capacity of NLSC has 

been used. In the study, the production of hides for the 

doaestic market bas been reported as follows: 

Current production capacity of hides 

Capacity after rehabilitation 

New capacity to be created by 1992 

= 658,000 

= 724,000 

= 370,000 

For the projection of leather soles the present 

proportion of the sole leather to hides processed has been assumed 

to remain the same during the forecast period. For the years 

subsequent to 1992, the production of sole leather is assumed 

to grow anually by 3.1\ which is the growth rate adopted in 

the IPS study for the domestic demand of hides. 

Other assumptions are that the new capacities 

to be created will be realized as follows: 

Rehabilitation <Additional): 

1990 

1991 

New capacity: 

199?. 

1993 

1994 

Kll 

= 
= 

= 
= 

= 

50\ 

1005 

70~ 

80% 

100\ 
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This . cedure implies one basic assu.~ption, 

that is, the C~rpora~~~n will create tanning capacities which 

will adequately cover the demand for leather in the domestic 

market in addition to that to be exported. 

Under the second alternative, an annual growth 

rate of 3.1\,1 the growth rate of demand for hides in the 

domestic market, starting from 1987. For 1987, the quantity 

ear marked for the budget year 1986/87 - 1988/89, i.e. 260 tons, 

has been adopted. 

The first alternative projection is recom.~ended 

in this study as it partly.takes into account the present 

and future capacities of the tanneries to be created by NLSC. 

Under the second alternative, on the other hand, a flat growth 

rate has been considered irrespective of the facilities of the 

new capacities to be created. The results of the projections 

under the two alternatives have given in Table V. Based on 

the selected approach, the demand for vegetable tannins is 

expected to grew from 245 tons in 1987, the base year, to 570 

tons by 2003. 

3. Pricing and Distribution 

The average annual purchase cost of vegetahle tannins 

by NLSC from 1979/80 to 1985/86 is shown in Table VI. 

1 
The same growth rate has been adopted in the UNIDO's 
estimate of the vegetable extracts requirement for Sub­
Saharan Africa from 1980 to 2000 in "Strategies for 
Increasing the Production of Tanning Chemicals in Develop­
ing Countries". 
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1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

TABLE V 

PROJECTION OF DEMAND OF VEGETABLE TANNINS 

( TONS ) 

Consumption Coefficient 
Approach 

Y e a r 
Leather Vegetable 

Sales Tannins 

(based year) 459 245 

482 257 

523 279 

549 293 

575 306 

742 395 

766 408 

813 433 

836 447 

864 4 f\O 

891 475 

919 490 

947 505 

976 520 

1007 5 37 

10~8 553 

1070 570 

Kl3 

Growth Rate 

Approach 

( 3.1\ ) 

260 

268 

276 

285 

294 

303 

312 

322 

332 

342 

353 

364 

375 

387 

399 

411 

424 
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TABLE VI 

ANNUAL PURCHASE COST OP VEGETABLE TANNINS BY NLSC 

( PER ltG. ) 

Cost 

Year ( Birr/Kq.) 

1979/80 1.42 

1980/81 1.89 

1981/82 2.00 

1982/83 2.96 

1983/84 2.30 

1984/85 2.91 

1985/86 2.48 

It can be seen from the taLle that the general 

price trend is upward. The current foreign and local cost of 

the three types of vegetable tannins are given below: 

Quebrach powder 

Velonia powder 

Mimosa powder 

!.:..£ 
1. 99 

2.61 

1.. 70 

L.C. 

0.91 

1. 05 

0.84 

TOTAL 

2.90 

3.66 

2.54 

Since mimosa powder accounts for a major share 

in the consumption of vegetable tannins, it is recommended that 

its price be adopted for the evaluation of this·project. 

Vegetable tannin is a single ruyer product in 

the Ethiopian market, and no difficulty is to be anticipated 

in distributing the product. 

Kl4 
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B. PLANT CAPACITY AND PRODUCTION PROGR.l\MME 

1. Plant Capacity 

The usual scale of mimosa tannin production is 

4,000 to 5,000 tons of powder per year. There are considerable 

economies of scale, and the minimum eco~omic size is generally 

considered to be 2,000 tons of o~tput per year. However, from 

the technical point of view, there are still smaller plants 

as well. 

The domestic demanQ for vegetable tannin powder will 

increase from 260 tons in 1988 to 420 tons in 1993, 490 tons 
in 1998 and 570 tons in 2003. These de~and figures are mimosa, 

all quebracho and valonia powders, with the 'major share' being 

for mimosa. In this profile, a plant with a capacity of 450 

tons of mimosa powder per year is assumed. The production of 

quebracho and valonia is not considered, but may prove feasible 

using the same equipment. 

2. Production Progra~ 

The production output iE planned to reach 270 and 

360 tons of mimosa powder in the first, (the 12th year of the 

first round of plantation) and second yeaLs of operation, 

respectively, wnich correspond to 60% and 80% of the plant 

capacity. A full capacity operation, i.e. 450 tons of mimosa 

powder per year is to be reached in the third operation year 

and maintained subsequently. 

K15 
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IV. MATERIALS AND INPUTS 

A. RAW MATERIAL 

1. General Background and Availabilit"' 

Vegetable tannins are obtained from barks, wood, pcds, 

fruits, and leaves of different plants. Those plants predominantly 

used world wide are: 

Wattle (family: mimosaceae; genus: acacia) 

Quebracho (e.g. schinopsis lorentzii, iodina 

rhombifolia) 

Tara (genus; caesalpinia, specially the species 

caesalpinia tincotoria) 

Chest Wood (genus: castanea) 

Velonia oak (particularly quercus aegilops) 

Sumac (family; anacardiaceas, genus; rhus) 

Of the above, wattle (acacia species), particularly 

black wattle (especially acacia mollissima, acacia mearnssii, 

~nd acacia decurrens) and to a lesser extent Goider. Wattle 

(especially acacia pycnantha) have the lion's share in the world 

productioin of vegetable tannins, mainly because of their fast 

growth, availability and high tannin content. Tannins from 

other plants are usually used by tanners as a-blend with the 

above, because of their higher prices as well as their charac­

teristics and concentrations. 

Vegetable tannins used by the tanneries in Ethiopia 

upto now are: 
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Mimosa powder (black wattle): 

Quebracho powder, and 

Velonia powder. 

Of these mimosa powder accounts for a major share. 

There are many acacia species in Ethiopia growing naturally. 

However, little investigation has bPen made on these indigenous 

trees with regard to their use for tannin extraction. The 

available data so far indicates that only three species, i.e. 

acacia albida, acacia nilotica and acacia seyal(local generic 

name for most acacia species is grahr in Amharic, cha'a in 

~igrigna and Wachu in Oromign:) are useable for extracting 

tannins.l Their rotation per~od is generally estimated to 

be about 20 years. 

Acacia Albida (Syn. Faidherbia Albida) grows at 

altitudes between 100 - 2000 m (30°N - 25°S latitude) and re­

quires an annual mean rainfall of 250 - 100 mm. It naturally 

occurs in the Weina Dega regions of Ethiopia, such as Debre 

Zeit town. Besides tannin extraction, it is useable for 

furniture, boxes and boat building as sa~n timber, and for 

household utensils, fence poles and cartwheels as round wood. 

As fuel it has caloric value (c.v.) of 19741 KJ/kg. It is a 

good source of gum· and the leaves and pods are also useable 

as fodder (400 - 600 kg pods/hectar/year). As a source of 

tanning agent, the bark contains 29~ tannin and the pods 5%. 

1 Fredrich Von Breitenbach, The Indigenous Trees of Ethiopia, 
Published by the Ethioµian Forestry Association, 1963. 

A Guide to Species Selection for Tropical and Sub-Tropical 
Plantation, by D.B. Webb, P.J. Wood, J.P. Smith and 
G.S. Henman, 

Common Wealth Forestry Institute, University of Oxford, 
Tropical Forestry Papers No.15, 2nd Revised Edition, 1984. 
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Acacia Nilotica (syn.- Acacia Arabica) grows at 

altitudes between 0-1700 m (latitude 30°N - 20°S) and requires 

an annual mean rainfall of 200 - 1000 mm. It favours river 

banks, flood plains and other localities where the water table 

is ~ear the surface. It is a former source of gum arabic and 

as fuel it has caloric value of 16,896 - 20,790 KJ/kg. Tannins 

are obtained from the bark and pods. Although no record is 

available on the tannin content, it is generally believed to 

be not less than that of acacia albida. 

Acacia Seyal grows naturally at altitudes between 0 -

1800 m. It grows in the rift valley lakes of Ethiopia, although 

widely scattered as a result of the deforestation. The bark 

contains 18 - 20% tannin. Acacia seyal also gives edible gum 

of good quality. 

The above mentioned indigenous acacia species have 

been affected by the ongoing deforestation process, requiring 

new or replacement plantation, which has a considerably long 

rotation period. This assumes that enough trees will be available 

in a reasonably limited single area to justify exploitation. 

No data is available with regard to the inventory of the natural 

occurence. Furthermore their exploitation for vegetable tannin 

production requires detailed investigation with regard to their 

merits and demerits vis-a-vis the conventionally used species, 

i.e. acacia mollissima (acacia mearnssii) and acacia decurrens. 

This profile was prepared on the basis of acacia mollis­

sima which has a high tannin content (bark 36\ - 44\). This 

species is not indigenous, but its plantation in Btbiopia has 

shown good results as demonstrated by a pilot plantation by 

the Forestry Research Centre of the Ministry of Agriculture 

at Edjere (near Modjo). More information on Acacia mollissima 

is given in Appendix A. 
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Assuming a 20-ton dry bark yield per hectar and a 

12-year rotation period, about 1800 hectars or 45 •gasha• of 

plantation area will be required to meet the 3000 ton dry bark 

per year requirement of a 450-ton per year mimosa powder 

production plant. 

It was assumed in this study that the bark will be 

supplied by a plantation, and international prices of mimossa 

bark have been used. 

B. OTHER INPUTS 

The only input materials other than mimosa bark are 

water, fuel and packaging material (bags). Fuel is required 

to generate hot water and steam for the leacher, concentrator 

and spray drier. The leacher and concentrator can be fueled 

using bark chips, after sun drying, but the spray drier should 

be oil-fired and will require 600,000 kWh of thermal energy. 

The concentrator removes water which may not be 

clean enough for recycling as an input to the leacher. Several 

thousand litres per day of effluent have to be removed from 

the site. The spray drier produces 3 tons steam per day, most 

of which is discharged into the atmosphere. 

C. SUPPLY REQUIREMENTS OP MATERIALS ARD INPUTS ARD COSTS 

To produce 450 tons of llimosa powder per year, the 
plant will r"Cl1Jire the following annual inputs: 

Kl9 
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TABLE VII 

INPUTS REQUIREMENT AND COSTS 

Item Annual Input Unit Price 

Mimosa bark (dry) 3000 tons 170 Birr 
Water 900 m> 0.50 Birr 

Fuel 60,000 lt 0.90 Birr 

Bags(20 kg packs) 23,000 pcs 0.65 Birr 

Electricity 75,000 kWh 0.22 Birr 

Total - -

Jt20 

Total Price 

510,000 Birr 

450 Birr 

54,000 Birr 

14,950 Birr 

16,500 Birr 

595,900 Birr 
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V. LOCATION 

The production of veqetable tannin powder is a raw material 

oriented undertakinq. As the process involves the extraction 

of tannins aaountinq to much less than 50\ of the bark, it is 

hiqhly reCOlllllended to locate the plant near the source of the 

main raw material, i.e the plantation, as lonq as water and 

an electric power line as well as basic infrastructural facilities 

(which are also necessary for the plantation) are available 

in the vicinity. Transportinq the small quantity of fuel-oil 

to the source of material and the end-product to the consumer 

is much cheaper and convenient than transporting the bark to 

a plant located near the consumer. 

In view of the above, the location identification has to 

be limited to broad indication of possible plantation sites 

for it will be too early to go beyond that at this stage con­

sidering the 12-year lead time required fr: the plantation as 

well as the determination of the plantation site. As far as 

natural conditions are concerned, the mimosa plantation (acacia 

mollissima, acacia mearnssii and acacia decurrens) could ideally 

be located around Addis Ababa, where most of the tanneries are 

located, and where there are good infrastructural facilities. 

The fuel wood, the major by-product, if not the main product 

of the plantation, is also in great demand. The only problem 

is getting at least 1800 hectares of f&ee space, for this purpose 

for it is a densely populated agricultural area. In this respect 

it is worth noting the land problem also being encountered by 

the Fire Wood Project of the Ministry of Agriculture, which 

is running the aimosa pilot plantation at Edjere. 

Po•sible alternative locations for the plantation 

could be the Bale or Illubabor Administrative Regions in view 

of climatic, soil and enviromental conditions as well as space 

availability and regional distribution of commercial/industrial 

undertakings. 
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VI. TECHNOLOGY AND ENGINEERING 

A. TECHNOLOGY 

Vegetable tannin production from mimosa consists of four 

stages, chipping, leaching, concentration and spray-drying: 

Chipping 

Sheets of mimosa bark are fed into a machine which 

chops it into small chips. The bark contains 
15\ - 20\ tannin. 

Leaching 

The chipped bark is fed into a counter-current leather, 

which uses hot water to dissolve out the tannin from 

the bark. The resulting solution (or 'liquor') con­

tains about 71 tannin (and 93\ water). Details of 

the leaching process are described in Appendix B. 

Concentration 

The liquor has too low a concentration of tannin, 

usually less than 10\, so the excess water must be 

removed. Unfortunately, simple heating in an open 

container is not practical, because high temperatures 

damage the tannin by causing darkening of colour, 

loss of solubility and reduced effectiveness in tanning. 

To avoid high temperatures, the liquor is exposed to 

partial vacuum. At the reduced pressure, a substantial 

evaporation occurs during only moderate heating. 

The usual method of heating is to pipe the liquor 

through a casing containing steam. A liquid extract 

is then formed. 
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Spray Drying 

A powder of very high tannin content (70\) is required, 

so the liquid extract must be spray dried. Thi~ in­

volves sprayinq the droplets into the top of a very 

tall vertical cylinder so that they spiral down around 

the sides. The falling droplets are snap dried into 

powder by a draught of very hot air rising from a 

(usually oilfired) jet. 'rile powder accumulates at 

the bottom of the cylinder, where it is collected 

and bagged. 

Tannin production has common features with sugar and 

instant coffee manufacturing, and similarly requires specialist 

equipment. Leaching, concentrating and spray-drying equipment 

can be obtained from: 

NIRO Atomiser Ltd. 
305 Gladesaxevej 
Copenhagen 
DK-2860 Soeborg 
DENMARK 

B. ENGINEERING 

1. Machinery And Cost 

The machinery required and their costs are qiven in 

Table VIII. The conveyor of the liquor from the leachinq process 

is of the continuous screw type. It operates under pressure 

to improve the yield, the speed of extraction and the quality 

of the product. 

The concentrator uses an indirect stemn heating under 

partial vacuum to produce an extract containinq 30' tannin • 

It is about 8 metres hiqh. 

K23 
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The spray drier is also 8 metres high and has a capacity 

to evaporate 75 kg/hr. of water (500 tons per year). 

TABLE VIII 

MACHINERY AND COST 

F.C. 

ITEM (Birr '000) 

Cutter 103.50 

Screw Conveyor 310.5 

Concentrator 310.5 

Spray Drier 310.5 

Sub-Total - FOB 1035.S 

Freight (sea) 

Inland Transport, Handling 

and Services (125 of FOB) 

Ten Tons Truck 72 

A vehicle - Four wheel drive 27 

Pre-operation expenditure 82.8 

Contingency (10%) 121. 7 

TOTAL 1338.S 

K24 

L.C. TOTAL 

(Birr '000) (Birr '000) 

103.5 

310.5 

310.5 

310.5 

1035_0 

103.5 103.5 

129.4 129.4 

48.0 120.0 

18.0 45.0 

82.8 165.6 

38.2 159.9 

. 
419.9 1758.4 

. 

-
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2. Layout and Building 

The layout is as shown in Figure I, with a total building 

area of 360 m2
• The cutter (A-B in Figure I) requires only 

a height of 4.5 metres, to the eaves while the leacher (B-C) 

must have a ceiling at least 6 metres high. The concentrator 

and drier (C-D) require at least 10 metres. 

An additional office building of 120 m2 will be required 

for the managerial and clerical staff. 

The estimated costs for the building and civil works are 

shown in Table IX. 

TABLE IX 

BUILDING AND CIVIL WORKS COSTS 

TOTAL 

ITEM mz Birr/m 2 (Birr) 

Factory Building (elevated) 360 1000 360,000 

Off ices 120 850 102,000 

Sub-Total 480 - 462,000 

Out door works (10\) - - 46,200 

Sub-Total 480 - 508,200 

Continqencies (10\) - - 50,800 

TOTAL 480 - sst,ooo 
• 

K2~ 
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VII. ORGANISATION AND MANPOWER 

A. PLANT ORGANISATION 

Considering the linkage of the project with the public 

tanning industry which is the sole consumer and the required 

larger plantation project which, as a matter of policy, can 

only fall under a state forestry enterprise, it is recommended 

that the project should be publicly owned. Because of the nature 

of the product and its process, the National Chemicals Corporation 

can be considered as a potential owner. Being the sole consumer, 

the National Leather and Shoe Corporation can also be considered 

as an alternative owner. 

Taking into account the above considerations, the proposed 

plant organisation is shown in FigJre II. 

B. MANPOWER AND TRAINING 

The total workforce required will be 81 and their functions 

are specified in Table X. 

The operation is fairly complex, and considerable skill 

and judgement will be r~quired to deal with emergencies. The 

Production/Technical manager should be an experienced chemical 

process engineer and would require an overseas training in the 

product and process technologies. The supervisors and opera­

tors would only requi=~ on-the-job-training during the plant 

COlllllissioninq. 

L~~~~~--------------------
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Post 

Manager 
Secretary 

Administration Head 

Personnel Officer 
Genera 1 Service 
Guards 
Cleaners 
Drivers 
CoRllle re i al Head 

Sales Clerk 
Purchaser 
Financial Head 

Production/Technical 
Head 

CMef Mechanic 
Day Mechanic 
Shift Mechanics 
Electrician 
Shift Supervisors 
Foreman 
Operators 
Labourers 

TOTAL 

TABLE X 
MANPOWER REQUIREMENT 

Persor.s 
Qualification Per 

Shift 

Degree 1 
Diploma or 

Certifiate+ 1 
Experience 

Diploma+Experience 
or Degree 1 

Diploma 1 
Certificate 1 
Unskilled 2 
Unskilled 2 
Skilled 2 
Diploma+Experience 

or Degree 1 
Diploma 1 
Diploma 1 
Diploma+Experience 

or Degree 1 
Chemical Engineer+ 

Training 1 
Polytechnic Diploma 1 

Skilled 1 
Skilled 1 

Skilled 1 
Certif1ate 1 
Skilled 2 

Skilled 4 
Unskilled 10 

K29 

Salary 
No. Total (Bir:-/ Total 
of No. Of Person/ (Birr/ 

Shifts 
1
Persons Month) Month) 

1 1 1,200 1,200 

1 1 400 400 

1 1 700 700 
1 1 500 500 
1 1 350 350 
4 8 60 480 
1 2 60 120 
1 2 250 500 

1 1 700 700 
1 1 400 400 
1 1 400 400 

1 1 700 700 

1 1 1,000 1,000 

1 1 6,000 6,000 
1 1 350 350 
3 3 350 1,050 

3 3 350 1,050 
3 3 250 750 

3 6 180 1,080 

3 12 120 l,44CJ 

3 30 60 1,800 

81 16,37~ 
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VIII. IMPLEMENTATION 

Assuming that mimosa from a plantation will be used as 

a source for the tannin, the realisation of the factory has 

to be delayed until the plantation is ready. This will require 

at least 15 years lead time: 3 years for preparation and to 

start the plantation project and 12 years for the plant to mature. 

Hence, the factory can run at full capacity after 15 years after 

the intiation of the whole project, including the plantation, 

if the factory building, plant machinery supply, erection and 

commissioning as well as trial and under capacity production 

are undertaken in the last 5 years of the 15-year plantation 

lead time. 
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IX. FINAN~IAL AND ECONOMIC EVALUATION 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment Cost 

The major breakdown of the total initial investment 

cost is shown in Table XI. 

TABLE XI 

SUMMARY OF THE INITIAL INVESTMENT COST 

( I 000 BIRR ) 

c u r r e n c 
I t e m s 

Foreign Local 

Buildings and civil works 167.70 391. 30 

Plant machinery and equipment 2277.55 256.19 

Office furniture and equipment 14.00 42.00 

Vehicles 108.90 72.60 

Pre-production expenditure 91.08 91.08 

Total 2659.23 853.17 

y 

Total 

559.00 

2533.74 

56.00 

181. 50 

182.16 

3512.40 

The foreign currency component of the total initial 

investment cost will be about 76%. About 86% of the total foreiqn 

currency requirement will be for machinery and equipment. 
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2. Working Capital Requirement 

The following parameters were used to estimate the 

net working capital requirements of the vegetable tannin plant. 

Items 

1. Cash in hand 

2. Accounts receivable 

3. Raw materials - local 

4. Work in progress 

5. Finished products 

6. Accounts payable 

Months of Coverage 

0.5 

1.0 

1.0 

0.17 

1.0 

1.0 

The net working capital requirement at full capacity 

operation amounted to Birr 0.14 million. About Birr 0.12 millio~ 

of the total net working capital will be required in local currency. 

This means only 15% of the total net working capital requirement 

will be in foreign currency. 

3. Production Costs 

The detailed production cost schedule is given together 

with other required financial statements. 

The total production cost at full capacity operation 

amounts to Birr 1.19 million, out of which about 36t is in foreign 

currency. 

4. Internal Rate of Return (IRR) 

The vegetable tannin plant ~ill not be financially 

viable. The internal rate of return calculated was -0.07t with 

a net present value of Birr -1.81 million discounted at lOt p.a. 

K~2 
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The average selling price assumed for the financial 

analysis was Birr 2.54 per kg. 

5. Breakeven Analysis 

The breakeven point would be reached at a production 

of 487 tons of vegetable tannin. The total revenue generated 

at the breakeven point would be Birr 1.24 million. Inorder 

to attain this the plant should either operate at 108% capacity 

or increase the selling price-from Birr 2.54 per kg to Birr 

2.80 per kg. 

B. ECONOMIC ANALYSIS 

The economic rate of return turned out to be 6.28%, 

with a net present value of Birr -0.97 million discounted at 

10% p.a. 

The project will create employment for about 81 people. 
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APPENDIX A 

ACACIA MOJ,LISSIMA (A. MEARNS!!) 

Black wattle. 

Use: Nitroqne fixing (Green manure); Erosion 

control; Tannin; 

Fuel wood; paper pulp. 

Rotation: (Fuel wood + Tannin) 7 - 12 years. 

Climate: Mean max. Temp:- 22 - 21°C 
Mean min. Temp:- 1 - 6~c 

Soil: 

Altitude - 1500 - 2500 m.a.s.l 

Rainfall - 900 - 1600 m.m 

moist, relatively deep, light - textured and 

well drained. 
Reaction (PH) = 5 - 6.5 (acidic) 

Tannin 
Production: Th~ bark is very reach in tannin 

Yield: 

(36 - 44•> but yields are influenced by 

environmental factors. In addition to 

its use for leather tanninq, the powdered 

bark extract is used to prepare tanninq 

foraalidehyde adhesives for exterior qrade 

plywood, particle board and laainated timber. 

Plantations are usually 11ana9ed for tan bark on 
& rotation of 7-12 years. Typical yielcla for .. ii 
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Site: 

manaqed South African conunerical plantations 

10-11 years old in Natal, are 21 ton/ha of bark 

(dry) and 112 ton/ha. of wood (airdry) and in the 

colder southern Transvaal 16.6 ton/ha. and 74.8 

ton/ha, respectively. At this age, the trees are 

17.4 m. tall and 14.S cm diameter in Natal, and 

14.4• tall and 13.4 cm diaaeter in Transvaal. 

Mimosa Pilot Plantation at Edjeie 

Near Edjere (115 kDl south east of Addis Ababa). 

The site is located on ruqged and hilly land in or~er 

to avoid touching farm land. 

First Plantation - 1985 

Height of Plants at the 

aqe of 2 years 

Planted area 

-

Those on the road side where the 

soil is deep are 5-7 aeters heigh 

and the rest are 1-3 aeters, depending 

on the slope of the land they are 

planted on, the shortest ones being 

those on slopy surf ace where erosion 

is high. 

10 hectar• 

105 .... 
-

, 
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Plantation Density 2500 plants/hectar i.e. 4m 2 for ecach 

plant. (The "density can vary from 

2500 - 5000 plants/hectar depending 

on the type of tree required. Dense 

plantation ~ives thin and tall trees 

while thin plantation gives thick 

and short trees with possible bends. 

Thinning can be carried out on dense 

plnatation as required). 

Survival rate 60\: bitting up is carried out as 

required. 

Plantation Expenses ( the existing practice): 

-

Seedling - 0.15 Birr/seedling 

Labour - 3.50 Birr/day/labourer 

Performance rate set for each labourer: 

Pit digging (Preparation) - 50 pits/day 

Plantation - 100 pits/day 

Spot hoeing/weeding - 50 plants/day 

(Spot hoeinq/weedinq is carried out twice a year for the 

first two years and once on the third year.· In ca~e a 

wood land is chosen as site one has to budqet 25 man-days 

per hectar for land clearing). 

-· 
1<36 

I .-
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APPENDIX B 
COUNTER-CURRENT LEACHING 

Counter-current leachinq can be performed as a batch or 

as a continuous process. 

Counter-current batch leaching begins by feeding the bark 

into a vat, which is then filled with warm water (70°C - eo•c 
for mimosa) and left to stand. A commercial operation would 

use a battery of 6 vats, operating on a counter current basis. 

Bark which ha~ already had most of its tannin extracted has 
fresh water run onto it, in order to extract the final available 

tannin. The tannin-bearing water is termed 'liquor'. 

As the liquor is passed from vat to vat it becomes pro­

gressively stronger and must be run onto progressively fresher 
bark, culminating in very strong liquor being run on to completely 

fresh bark. 

The vats contain a perforated floor to enable the liquor 

to be removed, but the bark remains until it is 'spent' when 
it is replaced with fresh bark. 

The total process takes about 10 hours to produce e liquor 

of 7t tannin content. 

The continuous version of the process uses a horizontal 

screw conveyor to transfer the bark in one direction, while 
water slowly flows in the opposite direction with siailar results 

to the batch version. (see Figure III). The labellinq •y•tea 
(1 to 6) u•ed in Figure III ref~r• not to a •pecific vat, but 
to the statu• of the bark it contain•i 1, bark beinq leached 
for the fir•t tille, 6, bark on it• sixth leachinq. 
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APPENDIX C 

TABLES OF FINANCIAL AND ECONOMIC ANALYSES 
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,,_. '·~·.ijjj. .·I 111II\111 TABLE C.3 
----------------------------------------------· --------- -------------- C~"FAR 2.1 - INDUSIHl~L fk~J~LIS ~lkVll[, ~Dll~ ~~h~~ ·- · 

Ta~•l Production Costa in ·ooo llirr 

'"' •• e e • I I e I I I I I I I I 
l 4 ~- 7 8 " I (1-12 

1 of 111. ca~1citr l'in9l1 product). b0.(10 8(1.0I) 100.(l(l 1•)(1,<JO IV••, 1•1•J ltttl.•lf,I 

11• 11t1ri1I 1 • • • • • • • • • • • 1(16.(10 408.00 510.0(I ~lll,(111 ~1(1,(hl ~111 ,1,1'• 

Otbtr r .. 1M1t1ri1ls ........ 9.97 11.96 14.9~ 14. 'I~ 14.~~ 14. 9~ 

Utililill I I I I I I I I I I I I I 10.95 13.9(1 111.95 lb.II~ lo.9~ lb. 'I'> 

( .. ,,, ............... ~8.00 ,8,00 58.0iJ 58.(u) ~8.v(• ~ij ',,,, 

L1•r, •irtcl ••••••••••• 20.U 2(1.46 20.46 20.4b ~ 11 .40 t•1,4b 

11,.ir, 11i1t1111e1 I I I I I I I I 1~11.0l 156.03 1511.0 l 1511.(13 l ~b ·" l I ~b .(1} 

Sp1rn I I I I I I I I I I I I I I o.oo (1.0(1 0.00 (I. (It) (1,(h) v.•.10 

F1etory ov1rlltM1 . . . . . . . . . 18.47 21.38 24 .10 24.30 24' l•J 24, 31.1 

-------------- -------------- -------------- -------------- ------ -------- .. .......... ·-----~ .. 
FKtory cntt • • e e • e • I I I I 578.78 llH.71 800.H 800.119 8•Jl),b'I lj•11.0" 

Allei1i1tr1tiv1 ov1rllt1ds •••••• 22.16 25.611 79.111 29. lb 211' lb • ",lo 

l~ir. c11t1, salts 11d distribution 0.00 o.oo 0.00 l),(llJ ... , ..... '',"'' 
Dirtct cott1 1 s1l1s 1nd distribution o.oo 0.0(1 (J,(10 V,Vll \1,(11,1 ... ',,.,. 
.. ,,.1ti1ti01 • • • • • • • • • • • • n9.116 35'.bb 3511. bli 1811.92 31111, ~/ . : c.,. 

Fin•ci1I costs I t I I I I I I I I 
lt,(11) 0.(10 0.(10 1:1,1,11.1 '). •.i•J ...... 

-------------- -----·--· --· - - ........ --- ........ . --- ................ ---- ................. 

Total ,r.-.Ction costs • • • • • • • 9110.59 1075.0~ 1189." lllb. 77 11111.4:· 11~·O.:1 

••=•=:::;-;:=•= :11:&:••=••==··~ ::::1::1.asa::.;a aa1::.::::.:;:.::.; ;;.;; ... ::;.;.;;;::.:. .. . ..... ·---~--~--
Cotti Ill' 11it t sin9lt product ) . 3.56 2.99 2.64 2.48 2.53 !.~7 

Of it for1it1, 1 . . . • . . . . . . 44.33 39.70 35.n 34. 7 l H.BB ~ ~' 4~1 

Of it varia•l1,I •••••••••• 35.7, 42.'9 48.ll ~1.24 50. lo 411 .47 

Total lallour • • • • • • • • • • • • 20.U 20.46 20.U 20.411 20.411 211, 40 

-------------------------------------------------------------------------------------------------·------------------···-·-----------
V191t•blt T•nn1n Pl•nt N•i·1t1ber lft87 
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TABLE C.3 CONT'D 
---------------------------------------------------------------------- ~O"FAR 2.1 - INDUSTRIAL PROJECTS SERVICE, ADDIS ABABA-----

Total Production Costs in · 000 &irr 

Vtu · • · •• t •••• 

t of noa. c•p•c1tv ls1n9le product). 
Rn Hterul 1 .. 
Cthtr r•• 1•ter1•ls 
U~1l1t1ts ••• 
Enerqr • , • • , • • 
l•bour, d1rect •.• 
Rtp•1r, ••1nttn•ntt 
Sp•rts . • • • • 
f•ctorv ovtrht•ds 

F•ctorv cost~ .•• 
Ad1ini~t1•t1vt overht•ds • 
lndir. costs, s•lts •nd d1str1but1on 
~1rttt cost1 1 ••Its •nd distr1but1on 
Dtprtc1•tion •• 
Fin•n~i•l cos~~ •.•• 

Tot•l production costs • 

n-11 

100.00 
".110.00 
14.9~ 

16.95 
~a.oo 

20.46 
1511.0J 

(1.\)0 

24.JO 

800.6CJ 
29.16 
o.oo 
0 .0(1 

67.95 
o.oo 

897.80 
:::::::::::::: 

Costs ''' unit I sin9l1 product ) • 2.00 
Ot it torti9n, l • . • • • . . • • . 20.oa 
Of at v1ri1blt,t • • • • • • • . • • 61.74 
Tol•l l1Mlltr • • • . . . 20.46 

------------------------------------------------------------·----------------· ·---··---------------------------------------------
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TABLE C.4 
---------------------------------------------------------------------- CO"FAR 2.1 - lNDUSlRlAL PROJECTS SERVICE, ADDIS AIAIA -··-· 

N•t Working Capital in · 000 lnrr 

Vur ........ - - - 3 4 ~ 6-17 

CO•triejt ... 1dc co to 

Current 111tt1 6 

:Ill 
4~tounts rtct1v1blt •.. 30 12 ,(I ~0.08 '9.62 69. l~ 69. l~ 

... Inventory ind 11ttrl1l1 • 211 12.4 26.28 35.04 4J.79 43.7' 

... Entrty . ' .... ' ' . l 3!1(1,(l 0 .111 0.111 (1, 16 0.16 

Sp1r11 . ' ....... 0 --- O.M o.oo o.oo o.oo 

llor• in prCMJr111 .... ~ 72.0 8.04 9.58 11.12 11.12 

F1n1shtd products ... 3(1 12.t• ~0.08 59.62 6'1. l) 69, l, 

Cull 1n 01nd ....... l) 24.(1 "·''~ 9.31 9, ~8 9.)8 

Tot1l currtnl 11sets ......... 143.68 173.32 202.u 202.U 

Current l11~1l1t1ts ind 
Mecounts p1y1blt • • . . • • 30 12.0 48.n 57.48 66.12 66.72 

---·---------· -------------- -------------- --------------
let 110rkin9 c1pil1l •••••••••• 95.4~ lU.84 136. 24 136.24 

lncr111t in wortint c1p1t1l •••••• '15.0 20.40 2(•.40 o.oo 

Mtt •or•int c1p1l1l, loc1I ...... H.~6 9).84 1111.12 1111.12 

Net 110r•in9 c1pit1l, foreign 19.89 20.00 20.12 20.12 

Mote: Ide s 11n11u1 divs of covtf191 ; coto = coeftic11nt of turnover • 
-·---------------------------------------------------------------------------·-·-·---------------------------·-·-------------------· Y191t1bl1 T1nn1n Pl1nt ·-· llo¥t1btr 1'87 



-------------------· 
~~·· ~~ ~I''~- }))~ I~. J 

~· "1 ~·~)0? COM FAR ..,.-. ... ,.c ., ''''''"' 
TABLF C • 5 -----------------------------·-- CO"FAR 2.l - INDUS1~111l f'kOJlCTS 5ERVIU, AO~l~ AbA&(I ·· ··-

--------------------------------------

CashflaN Tables, construction 1n · 0(10 birr 

Y11r • • • • • • • I 2 

Tat1l c11ll i1fl1M1 •• 1342.82 icm.~• 

-------------- ------·-------
Fi111ci1I r11ourc11 • 1342.82 l'll4.54 

Sll11, ••t of l11 • • o.oo (1,0(1 

Tot1l c11h outf llMI •• 1342.8?. l '134. 54 

-------------- --------------
~ Tol1l 1111t1 • • • • 1342.82 14'34.54 ... 
U'I °"'1tt11 c11t1 • • • o.oo (1,00 

C.1t of tia11t1 ••• o.oo o.oo 
.. ,.,...t . . . . . o.oo o.oo 
Cor,er1t1 t11 . . . O.O<i o.oo 
liYi ..... ,ai• . . . o.oo o.oo 

Sur,111 t .,ticil ) . o.oo o.oo 
~l•t" c11ll ~l1nc1 o.oo o.oo 

laflN, 'Kl~ • 1 • • 2.0.91 357.22 

O.tflw, lec1l • • • • 2•0.91 357.22 
Scr,111 t .. ticit ) . 0.00 o.oo 
l•tl•, ftrtill . . . 1081.91 1577.32 

.. tflw, t1nt11 • • • 1011.91 U77.32 

Slrflll t .. ttctt ) . o.oo o.oo 

llt t11'9l• ••••• -1342.82 -1934.54 

C..ld .. 11t Cllhfl• -1142.82 -3277. lb 

~---------------------------------------------------------------------------
----------------·------~-----------------------~----

Y191t•bl1 T•nn1n ~l•nt -·- Nov11ber 1¥87 
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TABLE C.5 CONT'D 
---------------------------------------------------------------------- CO"FAR 2.1 - INDUSTRIAL PRO~ECTS SERVICE, ADDIS AIAIA -----

C•shflow tables, production 1n '(100 Birr 

Y11r •.••.••.• l 4 5 6 7 I 

Tot1l c11h inf lo• .. 598.08 752. l 5 938.45 931.50 931.50 931.50 

-------------- -------------- -------------- -------------- -------------- --------------
Fin1nci1l rtsourcts • 19.18 6.n 6.95 0.(10 o.oo o.oo 
Silts, ntt of !1• •• 558.91) 745.20 931.50 931. 50 931. 50 931.'° 

lot1l c11h outf lo• , • 602.39 595. l~ 681.20 1158.92 658.92 715. 55 

-------------- -------------- -------------- -------------- -------------- --------------~ • latll IHth .... 115.60 22.28 22.28 o.oo o.oo 56.63 
0\ Optr1tin9 costs ••• 4811.79 572 .85 658.92 658.92 658.92 658.92 

Cost of fin1nct ••• o.oo 0.00 o.oo o.oo o.oo 0.00 

RtitlyMnt ..... 0.00 o.oo 0.1)0 u.00 o.oo o.oo 
Corpontt tu ... o.oo o.oo o.oo o.oo o.oo o.oo 
tividtnds pud ... 0,1)1) o.oo o.oo o.oo o.oo o.oo 

Surplus ( dtfic1t I . -4.31 157.02 257.25 272.58 272.58 215.95 

Cu•ul1t1d c1sh b1l1nc1 -4.31 152. 72 409.97 682.55 955.13 ll 71.08 

lnflo•, loul .... 585.72 752.(18 938.38 931. 50 931.50 931.50 

OutflO'I, loul •••• 421. 79 445.71 530.88 508. 79 508. 79 521.86 

Stirplus I dtf1c1t I . 163.93 3ob.37 407.50 422. 71 422. 71 409.64 

lntlCMI, fani9n ... 12.36 O.iJ7 0.07 o.oo o.oo o.oo 
OuttlDll, fortiqn ••. 18\\, ,, 14'1.42 150.32 15<•.13 150.13 1'3.69 

Sur,lu1 I dtfitit I . -168.23 -149.3~ -150.24 -150.13 -150. ll -193.'9 

lltt c11hf l11t1 ••••• -4. 31 157 .02 257.2, 272,,B 272.58 215.9' 

Cu111l1ttd ntt c11hfl011 -1281.67 -3124.114 -28117.39 -2~94.81 -2322.23 -21011.21 

----------------------------~--------------------------·----------------------------------------------------------------------------
V191t1blt l1nnin Plant --- llav11btr 1917 
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TABLE c. 5 c~~'.r_: ~ .. --. ---------------- COftFAR 2 .1 - INDUStRIAL PROJECTS SERVICE I ADDIS ABABA --·---- - . ·- ---· - . ---- ____ ........ ----- .......... - .. 

Cashflow tAble5, produc:ti.on in '(lt)(llirr 

Yc•r • • • • • 

l~t•I c•sh 1nflo• 

f1n1nc1•I rtsourcts • 
S•lts, ntt of l•• .. 

lot•I c11h outtlo• •• 

lot1l 1s1tts •• , • 
Optr1t1nQ costs ••• 
Cost of fin1nct .• 
Rtp1y1111t • • • • 
Corpor1tt t1x 
Divi~tnds p11d ••• 

Surplus I dtf1c1t I . 
Cu1Ul1ttd c11h b1l1nct 

lnflo•, loul •••• 
Outflow, loc•I .•.• 
Surplu1 I dtfic1t • • 
lntloei, fort19n ••• 
Outtl .. , tortaqn ••• 
Surplu1 I dtf1c1t I • 

' 11:1 11 12 ll 14 

9'!-1.,0 rn.~il 931. ~~ 931. '(I 931. ,0 '31.~ 

-------------· ----~--------- -------------- -------------- --"·-------·-- --------------
(1,(1(1 

931. '(I 

743.87 

(1,1)(1 

911. '(I 
6~8.92 

(1,00 
931,,0 

,,8,92 

0.(10 
931. '(I 

·~8.92 

o.oo 
931. ,0 

71',,, 

0.00 
931,,0 

743.87 

-------------- -------------- -------------- -------------- -------~------ --------------84.'5 
84.9~ 

,,9,n 
o.oo 
0.(10 

o.oo 
0.01) 

187.U 
13~8.71 

931. ~(I 
~28.40 
40~.10 

(I.Oil 
21'.U 

-2U.47 

(1,(10 

·~8.92 
0.(1(1 
o.oo 
u.oo 
1).00 

272.~B 

11>31.29 

9l1. ~(I 
~;tQ,79 

ffl.71 
t),01.1 

l~lt.13 

-uo.ti 

2n. ~8 
-ll!U.07 

0.00 
nB.92 

o.oo 
0.011 
0.(10 
o.oo 

272. ~B 
19Ul.81 

931.~(I 

,08.79 
422.71 

0,(1() 
UO.ll 

·U0.13 

212.,8 
-1373.49 

o.oo 
nB.92 

(1.00 
o.oo 
o.oo 
o.oo 

272.~8 

im.4~ 

1131.~(I 

~(18.79 

422. 71 
o.oo 

U0.13 
-l~0.13 

272,,8 
-llOO. 91 

,.,'3 
n8.n 

0.00 
0.(10 
0.00 
o.oo 

2U.95 
2392.40 

931. ,0 
,21.illl 
409.'4 

o.oo 
193.'9 

-193.'9 

2u.n 
-814.96 

'51.92 
0.00 
o.oo 
o.oo 
o.oo 

187.'3 
2,80.(13 

'31.~ 

521.4(1 
403.lO 

o.oo 
21'.47 

-21'.47 

111 .n 
-H7.33 lltt c1shflo• ••••• 

C1111l1tt4 ntt c11hflOt1 
----------------------------------------------------------------------------------------------------------------·------------------· --- llov11b1r 1'17 

187.U 
-19a8.n 

V191t1bl1 Tinnin Pl1nt 
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TABLE C.5 CONT'D 

~ 
... 

,,. • .. s.a ~ . ·1 ~~ ··r1'1·~ I.• 

"fi!-. ·U.~~ C OMFAR ~ii:.·1-. .lt,: 'I 1111111!
1 .... ~ ... ,.~ 

-------------------------------------·-------------------------------- CO"FAR 2.1 - INDUST~IAL f~OJCCTS Sl~Vltl, AbDIS A&AbA -···· 

Cashf 10111 tab l ••, production &n ·ooo Birr 

Y11r • • • • • • • • • 

Toltl Cll~ iRf llllt • , 

Fi111Cl1l r .... rc11 , 
Sll11, Mt If tll , , 

Tot1l Cll' .. tflOI , , 

Tot1l 1111t1 , • • • 
0,.rttllf Clltl • • • 
Cost of fi111e1 ••• •• ,.,..t ..... 
CtrfO'ltn t11 
l1vi•llf1 ,.,, ••• 

s.r,lYI ( '-ficit ) • 
c ... 11tt4 c11' '-l111c1 

IRtl .. , l1C1l • • • • 
a.ttl•, lecal ••.• 
S.r,111 1; '9Uci t t • 
l•fl•, ,.,.,.. . . . 
a.ua., f•••t1 ... 
._,,,., C '-flclt ) • 

·~ 
111 17 

931. ~o 931.~v 911 .~(I 

-------------- -------------- -------------· 
o.oo 

931.~ 

,~.92 

(I.~·~· 
931, ~o 

11~8.92 

o.oo 
9lt. ~o 

·~8.92 

-------------- -------------- --------------
o.oo 

651.'2 
o.oo 
o.oo 
o.oo 
o.oo 

212.~• 
2152.ltl 

n1.~ 

SOl.7' 
422.11 

o.oo 
no.as 
-1~.lS 

(l.00 
·~8.92 

0.00 
O.ilO 
o.oo 
o.oo 

272.~8 

1125.19 

931.~0 

~08.79 
422.71 

o.oo 
150.13 
-1~0.ll 

212.s8 
-1'2.11 

o.oo 
6'8.92 

o.oo 
o.oo 
o.oo 
o.oo 

212.s8 
3397. 77 

931. ~o 
508.79 
422.71 

o.oo 
lS0.13 

-no.u 

212.~• 
120.u 

.. t clllitl• ••••• 
c .. 11t•~ 11t n•'n .. 
-------··-------------------------------------------------··-----------------·-----------------------------------------··············· V191t1bl1 T1nn1n ~lint ··- Nov11b1r IY8/ 
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TABLE C.5 CONT'D 

--------------------------·--------·-··-·----··--··-· ··-·-·---········ CO"FAR 2.1 · INDUSTRIAL PROJECYS SERVICE, ADDll AIAIA -···· 
C••hflow Discounting& 

•) [qH ty piad vtr•111 Ntt i11co11 flow: 
Ntl prt\tnt v•lut •••••••.•••••• -~•O~.o4 •t 
l11t1rn•I ~•tt of R1tur11 llRREll .• ·13.b4 l 

~) Ntt Morth vtrsus Ntl c11h r1tur11: 

10.(11) 1 

Ntt Prti~nt v•lut ... .. • .... • ... ·1811.~4 •t 
lnltrn•I A1t1 ol Rttur11 ll~RE21 •• ·0.07 Z 

ti lnttrn•l R•tt of Rtturn on tot•I 111v11t11nt1 

10.00 l 

Ntt prtstnt v1lu1 ••••••••••.••• ·18 1 1.~4 •t 
lnttrn•l R•t• of Rtturn I IRR I .. -0.Vl X 

Ntl Mort~ : fqu1tr P•Ld plus rt1trv11 

J0,00 l 

-----·-----·-------------------------------------·---------------------·--------------------------------····-··----------··---------
Y191t•bl1 T•nnin 'l•nt --- Movttbtr 1917 
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TABLE C. 6 

... ~---·~ .. ,. ¢.~· " "' '{ ~ '. J 1ii~ · ·~··:~~~· C OM FAR 
~~ I :J• 1111 11111 ...._.. ... ,_ . I 

------------------------------------------------------------------·--- CO"FAR 2,1 • INDUSlRIML fkOJlCIS SlkVl(E, ~DDIS A&MbM ·•••• 

ProJactad BAlAnc• She•ts, cons t ,-uc t. J. on 1n ·N10 hrr 

Yur I 
, . . . . . . . . . . . . . . .. 

Total Hiib . . . . . . . . . . 1441.40 m2.40 

-------------- --------------
Fi•_. 1111t1, ••l of d1,rtci1tion 0.0(1 1441.4(1 

Colttructi .. in pr04Jr111 .... 144 l. 40 2071.0<I ,. 
C.rr•t Hiib 0,(1(1 0.0(1 

U'I ......... 
0 CHll, Hiik o.oo 0.00 

I t I I I I I I I I I 

C11ll aur,1u1, fin1nc1 1v1il1blt • 0,(1(1 (1.0(1 

l111 carried for•ard ...... o.oo (1.00 

LOii . . . . . . . . . . . . . . (1.(10 (1,0(1 

Total lia-iliti11 •••••••• 1441.40 l~l2.40 

-------------- --------------
E.-n, capital . . . . . . . . . 1441.40 3~12.40 

lt1trY11, r1t11ntd profit •••• (1,(10 o.oo 
Profit I I I ' I I I I I I I I I 

o.oo o.oo 
Liit 1114 ...... t1r1 dtbt , • • • o.oo o.oo 
C.rr11t l11-ilitl11 ••••••• 0.(10 o.oo 
811k ov1rdr1ft, fin1nc1 r~u1r1d. o.oo o.oo 

Total dtbt I I I I I I I • • • a (1.00 (l,QQ 

E••itf, l of li1biliti11 .... 100.(IO 100.00 

--------------------------------·-----------------------------------·------------------------~----·--··-·· V191t•bl1 T•nhl~ ~l•nl ··· Ho.t1~r1 1~~1 
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TABLE C • 6 CO~!~.P •••••••.••••••••.••••.••• CO"FAR 2, t • tNDUSTR lfll f'MJEC IS SERVICE, il~O IS A8A6A -------------------------------·-------

~f~. " ~·~~ (• l Ii.. . .~·11~ . MFAR 
~~~.1.~{ ~lo 1111 I I II I 

PraJact.•d B•l•nce Sheet•, Prcduc t. ion '" '(10(1 6irr 

Ytu • t I I t I I I • I • t t I 3 4 ~ • I 8 

\Dlll Hiib . . . . . . . . . . J~71.22 J~H.88 3~79.12 l~79 .12 J~/9,lt Wt~. ~4 

-----------·-- ------------·· ------------·· -··----------· .................. . ...................... 
Fi•" 1111t1 1 net of •1pr1ca1l1on JU2. 74 2793.09 2433.43 2013. 78 1714,1;; 1427.711 
C111tr•cliCM1 in ,ro9r111 .... 1),00 o.oo o.oo (J,(1(1 0,1}0 'ltl. ~I 

~ Cllrrt1l Hlttl I t t I I I t I I 134.113 1114.0J 1'3.38 193.38 193, ~fl I 'I?. ~fl 
1.1' 

c1111 1 ••• 9.~.~ 9.JI 9.58 9.58 •ue ~. 'ifl ~ t I I t I t I I I I t 

Cit' Mar,l•I, fiftlftCI IViillblt , (1.00 1118.01 460. 78 773.'ll 1(18]. 1,1& l.'88.'ll 
l111 curl" for11r• I t t t I I o.oo 274.79 43~.44 491.9~ ~211. 46 ~ 74. 'lb 

loll . . . . . . . . . . . . . . 274. 79 160.b~ ... ,. 41d1 4b.~l •.•.(I(• 

Tot1I li1•iliti11 •••••••• 3)7 J, 22 J)69.88 3~79 .12 3,79.12 W'l.1~ ! ~": t .·4 

·------------- -- .. ----------· ------------·- ....................... ---·-···-·---- ................ -.... 
£.-u, u,u11 • I I I • I I I I m2.40 3'12. 40 m2.40 m2.4o l,12. ••) ~~Li ••• , 
ll11rv111 r1t1inf4 ,rofil , ••• 0.(10 0,(1(1 o.oo o.vil v. \1(1 lt, (1•,I 

"•flt I I I I I I I I I I I I I o.oo O.CIO 0.00 (I,~() 1,1,l)IJ 11.11 
L ... --' 1114iut t1r1 •••t . . . . o.oo o.oo (1,(1(1 (I, (llJ 11,1,1(1 •,1,1,ll,1 

C.rr11t li••iliti11 •• , •••• 48.23 )7.48 611.72 66, 7Z 116. 72 IHI. n 
lia• lvtr•ratt, fin1nc1 required. 10,,9 0.0(1 0.0(1 (1, l,11) 1,1, lil} \l,'!\I 

Tot1l "''t I I I I I I I I I I I )8.82 )7.48 66.72 bb. 72 6b. I l t.o.n 

E"91tr, l of li••iliti11 I I I I 98.3) 98,39 98.14 98.14 98.14 97.11 
---------------------------------M·--------------------------------- .. ·-----------------------------------------··-·-··-···' ...... • • #. 

Y191l•bl1 l•nnin Pl•nt ·-- Novubtr lotu·· 
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TABLE C. 6 CONT'D 

--------------- -·-·--------------------------------------------------- CO"FAR 2.l - INDUSTRIAL PROJECTS SERVICE, ADDI~ AIAIA ····· 

Projected 8• l •nc• Sheets, Production in '(10(1 &irr 

Yt1r • • • • • • • 9 10 11 12 13 14 

3571Ll2 3579.12 3579.12 3701. 7l 37(11.73 
Tohl HHh 3,82.42 

-------------- -------------- -------------- ----------~--- -------------- --------------302.17 
101. 77 
193.31 

F1x1d 1111t1, n•t of d1pr1c1•t1on 
Construction 1n oroqr1s1 • 
Currtnt 11s1ts ....••• 
C1sh, b1nl . • • . . . ••••• 
C1sh surplus, f1n1nct 1v11l1bl1 • 
loss c•rr11• for••rd 
lDit ....... , , , . , , 

lot•I li1b1l1t11s • 

Equity c1pit1l •• 
R1s1rv1s, r1t11n1d profit •••. 
Prat1t ..•........ 
Lon9 ind 1tdiu1 t1r1 dtbl • 
Curr11t l11b1l1t11s ••••••• 
81nt ov1rdr1ft, f 1n1nc1 r1qu1r1d. 

Tot•I debt • • • • • • • 

1218.84 
101.17 
19~.l8 

9.58 
14911.99 
5U.8' 

0.(10 

1582.42 

m2.40 
o.oo 
l.29 
o.oo 

1111.12 
O.(IO 

1111.72 

99l.119 
0.(10 

193.38 
41.58 

1810.14 
558.,11 
13. 77 

m'l.12 

1"2.40 
o.oo 
o.oo 
(1.00 

1111.72 
o.oo 

1111.72 

98.14 

llbb.11 
O.OlJ 

l•l.38 
41.,B 

2123.2'1 
S72.3l 

13. 77 

357'l.l2 

3512.40 
o.oo 
o.oo 
(1,00 

1111.72 
(1,(10 

1111.72 

98.14 

339.H 
o.oo 

193.38 
9,,8 

24U.44 
SH.10 

13.77 

3'79 .12 

3512.40 
o.oo 
o.oo 
O.CJ(J 

1111.12 
o.oo 

1111.72 

98.14 

271.90 
98.21 

193.38 
9.S8 

2S28.78 
S'9.17 

o.oo 

3701. 73 

3,12.40 
o.oo 

122.H 
0.00 

116.72 
o.oo 

1111.12 

94.89 

9.S8 
2'17.S• 
471.U 

o.oo 

3701. 73 

--------------
3U2.40 

o.oo 
122.•0 

o.oo 
116.72 
o.oo 

u.12 

••.89 
Equity, 1 of 111b1l1t11s 98.05 
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f~~:i~COMff-lR.1 
~·.b" l ,..t.t-: . I 1111 I 1 111 ~....... . 

------------------------------------------------------- -------------- CO"FAR 2.1 - IN~USlRIAL fkOJECTS S£RVILE, AbblS Abhbd 

Projected B•l•nc• Sheets, Production in 
·ooo Birr 

Y11r •••••••.....•. 

Total 1111ll • • • • • . 

Fi19' 1111t11 11t of d1pr1ti1tiD11 
C.1traction in ''°''"' . . . . 
C.rr"'t 1111t1 • • • • • • · • • • 
Cl•~. 1t11• ••.•....... 
Citll 11rplll1 finDCI l'tliltbll , 
l111 carrit4 f1n11r4 • • • • 
L111 •••••••••••••• 

Total li1•lllti11 •••••••• 

E'9itY ca,ital ••••••••• 
....,.,.., rtt1l19' profit •••• 
Pratlt •••... · · · · • · · 
l... 1111 ~111 t1r1 dtlll • • • • 
C.rr11t 11.-tliti11 ••••••• 
tan• 1111rdr1tt1 finance r1quir1d. 

Total dt•t ••.••.•••.• 

l) 

3101.n 
-------· .......... .. 

33).99 
o.oo 

193.38 
9.)8 

2808.ll 
3~4.116 

o.oo 

3701. 71 ________ .., ____ _ 

3)12.40 
0,0(1 

122.110 
o.oo 

611.72 
u.oo 

1111.12 

111 

3701. 71 
......... --------··-

2118.0~ 

o.oo 
l9l.38 

9.)8 
2998.1111 

232.011 
o.oo 

3701.73 

--------------
3)12.40 

o.oo 
m.110 

o.oo 
lill.72 
o.oo 

1111.12 

17 

no1. n 
------- ........... .. 

200.10 
o.oo 

1113.38 
9,)8 

3m.2<1 
l(\9.4b 

v.oo 

m•LB 

--------------
mi.41.1 

o.oo 
122.110 

o.oo 
1111.72 
o.oo 

611. 72 

E.-ity, l of li1lliliti11 • • • • 94.89 94.rt 94.89 
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les~: ~~,1~~1~ CO\l~. ·~~I. ~~I~\ l••· 

Vuuble u1~1n . . .. 
h l of tut •I s.le> .. 
llon·v•ra•ble -~~l\, incl. oeprfc1•t1on 

Oper•t1on•I •~rqln •. 
A5 l ol lol~I s•le\ 

Cost ot f1i.~•'lf 

6ross pro Ii t • 
Al lo.,•nces .. 

.: hub It prof 1 t 
Ji, 

lltt profit 

D1~1dtnd\ ~~1~ ••••••••• 

\llld1>lr1buted vrot1t .••.•. 
·,·~'.Acc11111l•led unoatr1t>ule•l oroi1t 
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. \• · :·>. 6rosi prof ii, 1 ot toil.JI ~•lPs 
''14, lt•t proht. :, ot tot•I sale~ 
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(.:,:..\::, 

",4 .... ~ ,' 

·-------- .... 
~·: . .;. 

4'1. ~ :. 

bl l I:~ 

--------- ··-

-t'4. '"! 

.. 4•1. l1 ,' 

1'1,1111 

_.., ____ ...... 
-:/~..'/ 

11,1·1• 

-·~".: ., 
"I (1\1 
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11
1

1.111 

- {~I\. 7'.1 

• ~· ! 4. I~ 

.. 411 • 11 

• 411, 1, ·1 

- ., • B ~ 

- 7. ,.~ 

4 

Cj i 4. ~·i 

4~7.8~ 

--------------
4~·b.~U 

49.9~ 

bl7.n 
--------------

• lb(I, b~ 
·17.~7 

iJ, 1/•) __ ,. __________ ., 

-1011, u~ 
1). i,iJ 

-11i:1,o~ 

u. \1\1 

·-------------
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1),1Jli 

-1~1.1,11:1 

-4n.44 

-1 ~' ~. ~· 

-17.~7 

-4. ~· 7 
-4. ~ ~ 

• •' 

l ! ,. ~. (11) 

~·1~. ~LJ 

--------------
~71l,? ~ 

4'1.93 

b: 1. ~l 

--------------
-4t..~l 

-4.()7 

(J,iJ() 

-·------------
-41,. ~.! 

\1, \1\1 
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\),(,(J 

.............................. 
• 4t.. ~ 1 
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. ~b. ~j 

-4~1.'I~ 

-4,,11 

-4.07 
-i.3~ 

-1.~l 

Ii 

l i" ~ ·'·~ 11 4; • i1,'J 

~n.2'1 ~n.~il 

-------------- --------------
~?1i, n rn1, n 
49.'I~ 41/ ,•/l 

o I/, 2~ bi7.~j 

----·--------- --------------
·4t>.~i •4(,. jl 

-4 ,(J] -4.v7 

li.110 ii.ii~ 
............................. --------------

. '". ~ l -4\1. :1 .. 

v.\•v iJ,(r) 

·4L!il -4: .. ·.i 
O.iJu u.YO ________ ... _____ 

--------------
• 4(). ~l -411.~~ 

1},1'l1 (,. ,,., 
-4~.~l -41.1,Jl 

-~ia.4t. -~74.Yo 

-~ J17 ... ;, ,\I} 

-~ ,1// -4, 11l 

-~. ~~ -1,,)~ 

-1.~7 - •• ~1 
·~-~~ROE, Ntt r''>fit. l ot tiQu1ty • 
-~~~-ROI. Net prol1l•1nte•ol. 'tot invest. 
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TABLE C. 7 CONT'D------------------------ CO"FAR ~.1 - INDUSTRltiL HllJH IS SERVl•~E. it~OIS Abil&14 - - •. ------------·--------·------------------------

N•t Income St.a temen t in 'lJ\)\) &irr 

YHr • I I ' I • I 

iotil Siles, inti. s•les ti• • 
ltst: viri1blt costs, 1ncl. s•lts t••· 

Y•ri•blt 11rtin •••••••.••• 
As l of tol•l Siles • • • • ••• 

lloll-v1ri1blt costs, 1ncl. d1pr1c11t1on 

Optr•tion1l &4rtin ••• 
As I of tot•l silts 

Cost of t1n1nu 

&ro11 profit ••• 
All0111nctt • • • 
h11bl1 91roht • 
lil • I I I I • • I I 

let ,rofit •• 

Divi•11d1 p1id •••••• 
U.•islribul .. ,rafil •••• 
AccuM1l1tt4 1111di1trillut1d protal • 

6ra11 ,rofit, l of tat1l 11111 ••• 
Met 91r1tit, l o( tot1l 11111 •••• 
RCIE, Met 91r1tit, l of "'ity ..... 
Ill, llt ,rotil•inltr11t, I of inv11t. 

B 

11H.••v 
~72.28 

q 

1141.llll 
572. 2B 

10 

ll4J.011 

572. !8 

11 

114 "J ,(1(1 

'),,. ~8 

1~ 

11 ~;,"'.I 
~1: .t~ 

-------------- ----------·--- ............................... ·-------·-··--- ................. . 

~l'J. 72 
49. 1H 

~44.4ll 

5i'•), 72 
49.'d 

~b4.14 

571). 1 2 
49,115 

')84.4'i 

') /IJ, l~ 

41/. ~ ~ 

')84.4~ 

~l·· · . ~ 
41, 

~,94, ~I 

-------------- ----·---- .. ---- .......... -- ............... .. -· ................. .... -- ......... . 

211.23 
2.29 

o.oo 

6.58 
(l.~8 

l).tJil 

-IL 71 
-1. 2i> 

(J.00 

-1L7 l 1 · .. 1; 

-1. 20 .. 1 •• ti 

,, ,I.ti) ,, I 1,flJ 

-------------- -------------- -------·------ -------------- .................... .. 

211.23 
o.oo 

211.2l 
ll. ll 

11.58 
v.O•J 
td8 
3.~, 

-11.77 
o.oo 

-ll. 71 
0.(1(1 

-IU7 
\J,l)lj 

-lU7 
U,(t(J 

-------------- ------------·- ·------------- ----------·---
13.11 

0.00 
U.11 

-5U.85 

2.211 
i.n 
O.l7 
O.l, 

3.29 

(l,il(J 

3.29 
-')58.5o 

0.58 
0.211 
0.09 
0.09 

-13.77 

o.oo 
-13. 77 

-572. Jl 

- l. 2(• 
-l. 2(• 
-0.39 
-o.lli 

-13. 77 

(J,1)f) 

-11. 77 
-586. It) 

-1. 2\1 

-1. 20 
-0.311 
-0. lll 

I · .• : 7 
'I.Vt.I 

-IL : 
0.1.11.1 

-I.I.II 

1.1,VI) 

-B."11 
')ll't. tj/ 

- J. t\I 
-1. ~,, 

-v. ~~ 
-IJ, !II 
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t.! ..... ~. ,. l ·~ :r.·~ . 
m1 .:: ·'

1

k f'l FAR ~~··'·~t.· Clo 111111111 .. . 
--------------------------------------------·------------------------- CO"fAR 2.1 - INOU51Rl~L ~~OJttli ~ER~IC£, ~~~IS Ab~&~ -----

N•t I nco•• St• t•••n t 1n UOIJ Birr 

Y11r • 

Total 111111 incl. 11l11 t11 • 
L1111 v1r11,l1 co1t1, incl. 11l1s t••· 

Vari•''' 1artin ••••••••••• 
Al 1 at tat1l 11l11 • • • • • • • • • 

llall-•1ri1•l1 co1t1 1 incl. d1pr1c&1t1on 

QflratiD111l 11r11n • • 
Al I of tot1l 11l11 

Cott Df fiHICI 

lrDll ,,.u t . • . . • . • . 
AllOllllCll. , , 
, ••• , •• ,,.tit •••••••••••• ,.. . . . . . 
lltt '"fit • 

livid111d1 p1id • • 
U..i1tri1Mat1d profit •••••• 
Acc11111l1ttd undistributtd profit • 

lr111 profit, l of ~at1l 11111 •••• 
llt ,,ottt, l of tot1l 11111 •••• 
llCIE, Nit profit, l af equity •• 
Ill, Nit ,,,ofit•1nter11t, 1 of invest. 

11 

1143.00 
572.28 

~70.72 
49.91 

l2'·'2 

20.20 
'll.O 

O.OQ 

24,.20 
o.oo 

20.20 
12:?.6(1 

122.60 

o.oo 
122.60 

-477.26 

21.0 
10. 73 
3.49 
l.11 

14 

1143. (1(1 

,72. 28 

574'. 72 
4~.n 

m.~2 

20.20 
Zl.45 

0.(J() 

20.20 
(1,(10 

20.20 
122.60 

122.60 

Q,(10 
122.6(1 

-1~4.66 

2t.45 
10. 73 
3.49 
3.03 

" 
1143.C•O 
572. 28 

570. 72 
49.n 

12~. ".12 

245.20 
21.45 

o.oo 

245.20 
(l,(J(l 

245.20 
122 .bll 

122.60 

0,01) 
122.t.l.I 

-232.vb 

21.0 
10. 7l 
3.49 
1.03 

lo 

1143.•.ll} 
512 .2Y 

510.n 
4't. q J 

l25.~2 

24~' ~·J 
21.4~ 

v.ov 

245. 2•) 
II ,(J{) 

24~. tv 
122.oO 

1n.b•J 

11,(1-1 

12~ 'b•J 
-1(19.46 

21.0 
10.73 
3.H 
3.(13 

11 

l14J, 1.11.1 

~1:.:a 

~ 71.1.;: 
4'1.~3 

!·L~. ~! 

!4~.:11 

; I. 4" 

,, ,h'.I 

~·~·~" f_l,·h• 

2•~. :•1 
12: . ~·) 

I~: . l.o" 

11,11'} 

tn.o·J 
I .. 14 

21. 4~ 
I •i. , ~ 
1.49 
L 1.13 
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Ca•nflow Tables, construction 1n • (1(111 ~ir r 

Yt1r • • , • • • I ., 

lot•l c••h 1nf lo• .. 1441. 40 ;!(lil,(lll 

-------------- --------------
fin•nci•I r11ourc11 • 1441.40 2071.00 
S1l1s1 ntt of t11 • • o.oo o.oo 

Tot1l c••h outtloJ •• 1441.40 2071. (IO ___________ ... __ 
--------------

~ Tot.I 111tls .... 101.40 2071.00 
V'I 
...... Optr1tin9 to1t1 • • • o.oo o.oo 

Cost of f in1nct • • • o.oo 0.(1(1 

Rtl!IP"ftt . . . . . 0.00 0 00 
Cor"'ratt t•~ . . . o.oo o.oo 
Di-.iHlil Jlid . . . o.oo o.oo 

Sur,111 C dtficit I . 0.00 0.00 
C1111l1tttl Cllh .. 11nc1 o.oo 0.00 

Intl•, lout . . . . 3~9.49 493.68 
"'9tfl•1· local • • • • 3~9.49 4113.68 
Sur,111 I dtficit I . 0.00 o.oo 
l•tl•, forti91' ... 1081.91 U77.l2 
Olttl•, tor1i11 ••• 1081.91 1577.32 
s.r,111 C dffictt I . o.oo o.oo 

.. t ClthfllMI , , , , , -1441.40 -2071.00 

C..lalM Ht CllllflM -1441.40 -3~12.40 

------------·--------------------------------------------------------------------------------------------------~------· ·-·---- ·-----
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Cashflow tables 11 production in '0(1(1 &irr 

Year • • • , • • • • • 3 4 5 II 7 d 

Tot1l c11• i•'llMI •• 734.03 •m.115 11~2.25 ll4J.oo 1141.\11) l 143, "V 

-----------··-- -·---·----- .. -- ---- ·--------- ........................ _ -·-· ..................... --- .. . . .. . . -

Fi1111Ci1I r11oiarc11 • 48.23 11.25 9.25 0,(111 iJ. illJ f,f,l,11.' 

S.111. att of t11 • • 68'.90 914.40 1143.M ll4l.Oo 1141.0IJ 1141."'.' 

T1t1l c11•·outflfll •• 744.'2 745.{14 859.49 829.85 829.85 lt4 I. il 

-------------- -------------- -------------- --------- ........... ............................ .. ... -............... -
Total t111t1 • • • • 143.68 29.114 29.114 o.oo 0. (If.I Yi!,~· I 

~ o,trati't co1t1 • • • 600.94 715.39 829.85 829.85 829.85 lj:-t .i1~ 

VI C11t of f i111c1 • • • 0.00 o.oo o.oo 11,ilO 1:1 ,(1(1 ....... 
CD 

hJ.tYlfl'\ . . . . . o.oo o.oo o.oo 0,1)(1 IJ,\11) ... , 1t(1 

cor,.,•l• tt1 . . . 0.00 u.oo o.oo (1,(10 (•.(Ill l : .. l 1 

liYi ..... ,., •••• o.oo 0.00 0.00 (J,(l(J IJ,<J1.1 "·'"' 

S.r,111 I •.hcit t . -10.59 178.6! 292.75 313.15 31J.15 21.11. 83 

C...l1t-' c11h ~l11ce -10.5• 1118.02 40(1. 78 1n.n 1087.CiB Wltt.111 

l•tl•• loul . . . . 721.67 1123.~7 1152.17 1143.(IO 114l.(ll) J14),1)1.1 

O.tfl•, loul •••• 564.02 595.•1 7(1,,17 679. 72 1179. 72 14 i', 4tl 

S.r~l11 I •ticat t . 157.•5 327.'t6 443.(10 4'3.28 ,113.28 Jlf5 ... , 

l•fl•. ftrtit• . . . 12.3' 0.07 0.07 (l,fJO u.oo '·'·"'' 
O.tfl•, fortif' • • . 180.59 149.42 150.32 150.13 1,0,B l'n.b'I 

s.r,111 I •ticit t . -168.23 -149. 35 -150.24 -150.13 1511, [S ·tt/J,b~ 

.. t c11htl• ••••• -10.59 178.61 2•2.75 313.15 313.1, 2(11. &3 

C1111ltt1' Ill ~•1•tl111 -1522.'9 -H44.38 -3051.62 -2738.47 -2425.32 -n2: .. H 
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C••hflow t&bles, production in '()(1(1 &11r 

Y11r • • • • • • • 

Tot•l t•I~ infllMI 

fin•nci•l r11ourct1 • 
Silts, ntt of t•• .. 

iot•l c•sh outf lCMI •• 

lot•l 1111t1 • • 
o,...1tint to1t1 • • • 
Cost of fin111tt ••• ..,..,...t . . . . . 
Corpor1t1 t•• 
livi.._.1 Jti4 ••• 

s..ir,111 I ~f icit I . 
C111l1t .. Cll~ ltll1nt1 

l•tl•, ltCll • • • . 
Otttl•, loul • • , • 
StrJlll I 4tficil I • 
latl .. , fartltn • • • 
o.tn .. , tar•ita • • • 
llrJi11 C ~ficil I • 

9 10 

1143.00 ll4J.t•O 
-------------- ---------· ·---

0.00 
llU.00 

934.91 

(1, (Jl1 

114~.111.• 

e2q,9~ 

-------------- ------------·-
101. 77 
829.8~ 

o.oo 
o.oo 
3.29 
o.oo 

208.09 
1496.99 

1143.00 
719.44 
423.~' 

o.oo 
21~.47 

-21'.47 

o.oo 
829.8~ 

o.co 
o.oo 
0.00 
o.oo 
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I. SUMMARY 

This profile investigates the techno-economic viability 

of producing dehydrated vegetables for export. 

Local demand for dehydrated vegetables is limitP-d to few 

big hotels and army units, ar.d the quantity required is not 

that significant. 

The export market on the other hand seems to be promising. 

The country's possible share of selected major export markets, 

is estimated at 1100 tons in 1988; and it would reach 1510 tons 

by the year 2003. A minimum eccnomic size plant with an annual 

output of 825 tons is considered to be appropriate for the 

estimated demand. 

The plant would require a total initial invest~ent of 

about Birr 2.4 million, of wh~ch about Birr 1.03 million (43%) 

is in foreign currency. About 63~ of Lhe foreign currency will 

be required for the purchase of machinery and equipment. 

At the indicated output level, the project is neither 

financially nor economically viable. Its internal rate of 

return would be much below zero and the economic rate. of 

return is -3.08%. This is mainly due to the relatively high 

prices of the raw material inputs. 

The project is capable of providing direct employment for 

79 people. The number of people indirectly employed in the 

production of the raw material inputs however is quite high. 
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The Nura Era reqion is found to be the ~ost approoriate 

location to start with. As the exoort market for nehvr.rateo 

veqetables shows uo sig~ificantlv aooitional plants of 

similar sizes can he established at various other aqro­

innustrial centres of hiqh potential. 
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II. INTRODUCTION 

Dehydration or drying is the earliest rr.~thod of ~reservation 

known to man-kind as a means of reducing the moisture content 

of food items to a level at which micro-or~anisms ~ill not be 

able to feed-on, grow and SFoil them. 

It is ~articularly useful in ~reserving ~erishable 

seasonal vegetables with relatively short shelf lives to make 

them available for another season when they are scarce. The 

considerable reduction in weight during the drying Frocess makes 

the storage, Facking and trans~ortation of dehydrated vegetables 

much more easier and cheaFer. 

Nowadays, many African countries like 

and Sudan are earning a significant amount 

from the exFort of dehydrated vegetables. 

EgyFt, Kenya, Morocco 

of foreign currency 

Ethio~ia on the other-

hand, desFite its similar favourable climatic conditions and 

adequate knowhow in the commercial ~reduction of fresh vegetables, 

has so far not involved itself neither in the ~reduction nor 

in the exFort of dehydrated vegetables. 

A list of the various vegetable tyFes that can be dehydrated 

includes onions, tomatoes, potatoes, carrots, mushrooms, garlic, 

leeks, celeriac, french beans, sweet peppers, ~arsnips, sweet 

corn, cabbages and cauliflowers. Onions share over sot of the 

market for dehydrated vegetables in Euro~e followed by potatoes, 

garlic and carrots. 

A si9nif icant proportion of the abo11e ~entioned veget-

able types is produced and exported fre&h by the Horticulture 

Development Corporation operating under the Ministry of State 

Parms Development. Local demand for fresh vegetables is also 

partly satisfied by Farmers Cooperatives. The quality, quantity 

and price at which the vegetables can be available to the dehy­

dr~tion plant are very important factors in 60~~r~ing the viability 

of'a vegetable dehydrating ~lant. 
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A~art from earning a signif ican~ amount of foreign currency 

through ex~ort, the ~roject will have a remarkable im~act in 

develo~ing the agro-industrial sector. rt is also ca~able of 

creating em~loyment o~~ortunities for the rural ~o~ulation in 

~articular. 
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III. MARKET AND PLANT CAPACI~Y 

A. MARKET STUDY 

1. Product Description and Application 

Vegetable dehydration is a technique that has existed 

for a very long time in different parts of the w0rld. Dehydra­

tion requires artificial heat to vaporize water and a special 

means to expel the water vapour from the system. Vegetables 

are usually prepared for a dehydration pro~ess for one or more 

operations, such as washing, peeling, treating witt sulphur 

dioxide or a bisulfite solution. 

With the advent of industrialization and the gradual 

concentration of large urban centres, the supply of different 

forms of food stuff has become an urgent matter. To meet the 

ever rising requirements of these urban cer-tres, new and sophis­

ticated food processing techniques had to be developed using 

modern technologies. It is worth noting that dehydrated veget­

ables have gained importance in terms of variety, quantity and 

quality in the last 40 years. 

Dehydrated vegetables appear in the market in various 

forms and types dependi: g on the intended use of the products. 

Generally, the list of dehydrated vegetables includes onions, 

potatoes, tomatoes, mushrooms, garlic, carrots, leaks, celeriac, 

french beans, cabbages, cauli-flower, greenbeens, sweet peppers, 

parsnips, and sweet corn. 
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Vege~able dehydration is a useful means of preserv­

ing perishable agricultural products especially vegetables 

with a short shelf life. Through such technique, it has become 

possible to make available a specific product which could only 

be cvailable for a certain season of the year. Thus the major 

advantages of dehydraced vegetables are that t~ey are easy to 

store, easy and cheap to transport, easy to pack, and they do 

not require refrigerated store. 

Dehydrated vegetables are mainly used as a constituent 

in various food products. For example, instant potato granules 

or flakes are a staple item in institutional cooking, from 

cafeterias to expensive hotels. Practically all potato cats-

up made today use onion powder as an important ingredient; 

a host of convenient food, and dry salad dressing mixes use 

a variety of dehydrated vegetables. 

2. Vegetable Production in Ethiopia 

With its diverse climatic conditions and extensive 

agricultural land to cultivate different types of vegetables, 

Ethiopia has a tremendous potential that can be tapped. However, 

this will require a proper understanding of the potential and 

the required technical know-how to exploit the natural endow­

ments of the nation. Through proper and carefal planning and 

programming of the type of vegetables to be cultivated and by 

developing the appropriate marketing and distribution strategies, 

the country can export its vegetables to European and Middle 

Eastern c~untries. 

L6 
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Vegetable production is now mainly carried out in 

Ethiopia by the peasant sector (including cooperatives) who 

supply about 95% of the total to the local market. ~he remain­

ing 5% is produced by the public sector which experts it. 

The Addis Ababa area vegetable con£umer, is supplied 

from adjacent areas, such as Debre Zeit, Sebeta, WolisG, Wolkite, 

Ziway, Shashemene, Holeta, Ambo, etc. Accor<ling to title of 

publication footnote, about 105,500 tons of fresh vegetables 

' ~re supplied to Addis Ababa in 1982/93. The sh~re of the public 

sector in this supply was estimatr.?d at about 4%. 

The other two major urban centres, nanely Asmara, 

and Dire Dawa are also supplied f~om areas adjacent to the 

cities, but the quantity supplied to these cities is not known. 

The Horticultural Development Corporation {HOC), 

under the Ministry of State Farms Development, is responsible 

for organizing and operating large estates and at the same tine 

distributing its produce. Currently, the anticipated total 

area under vegetable cultivation is about 13i2 hectars and the 

corresponding total annual production is about 8866 tons of 

various types of vegetables. These vegetables in~lude onions, 

garlic, beans, carrots, cabbages, radish, leek, spinach, sweet 

pepper, okra and potato: onion, beans and potato account for 

74.6' of the production.I 

Vegetable production operations range from small 

areas producing a few vegetables for family use to ~he large 

highly organized and mechanized farms similar to these in the 

technologically advanced countries. Such mechanized vegetable 

farming requires expensive inveatment in machinery, infrastruc­

ture, manpower and production operations which include insect, 

disease and weed control and efficient marketinq. 

1 Horticultural Development Corporation. 

L7 
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As indicated in the preceding paragraph, the public 

sector is expected to play a critical role in promoting large 

vegetable farms in Ethiopia, primarily because, it has a better 

opportunity in securing large cultivable areas, finance and 

developing foreign markets. 

The importance of vegetable in the human dietry system 

does not need any emphasis. ~any elements are required to make 

up a diet that is nutritionally adequate; and no single natural 

food supplies all. Vegetables supply some elements in ~hich 

other food materials are deficient, and they are useful in 

neutralizing the acid substances produced in the course of diges­

tion of meat, cheese, and other foods and are an important source 

of mineral elements the body requires; they are espec~ally rich 

in calcium and iron and also contribute sodium, chlorine, cobalt, 

copper, manganese, magr.esium, phosphorus and potassium. Various 

vegetables provide important vitamins. 

The composition of fresh vegetables indicates that 

the water content is usually more than 70%,protein about 3.5% 

or less and the fat content 0.5% or less. 

The type of vegetable grown is mainly determined by 

the consumer demand, which can be defined in terms of variety, 

size, tenderness, flavour, freshness, etc. 

~4esh vegetables are living organisms, and there is 

a continuation of life processes in the ~eqetable after harvest. 

Changes that occur in the harve~ted, non-processed vegetable 

include water loss, conversion of starches to sugar, r.onversion 

of sugar to starches, flavour changes, colour changes, toughening, 

vitamin gain or loss, sprouting, rooting, softening and decay. 

Post harvest changes are influenced by such factors 

as kind of crop, air temperature and circulation, oxygen and 

carbon dioxide contents, relative humidity and temperature, 

LS 
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and disease incitant organisms. To mai~tain the fresh vegetable 

in the living state, it is usually necessary co slo~ the life 

processes through avoiding death of the tissues, which ~roduce 

gross deterioraticn and drastic differences in flav~~r, texture, 

and appearance. 

Storage of vegetables contributes to price stabiliza­

tion by carrying over the produce from periods of high ~roduction 

to periods of low production. It also extends the period of 

consumption of many types of vegetables. Storaqe condi~ions 

can contribute to the preservation of the natural living state 

of the edible portion and to the prevention of deterioration 

through control of temperature, relative humidity and the quality 

of the product to be stored. Vegetables for storage ~~st be 

free from mechanical, insect and disease injury and should be 

at the proper stage of maturity. 

3. Past and Future Demand Analysis 

Dehydrated vegetables are not well known i~ Ethiopia, 

and as such, the past and present effective demand do~s not 

apply to the product. The past and future dema~d for dehydrated 

vegetables was thus assessed by taking the past import of the 

product by industrialized western nations, which a~e the major 

market centres. The import of dehydrated vegetables by these 

nations grew at an average of about 5% per anPum as shown in 

Table I. 

L9 
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TABLE I 

!~PORT OF DEHYDRATED VEGETABLES 

BY SELECTED MAJOR MARKETS 

Quantity 
Year (Tons) 

1975 58,54a 

1976 83,319 

1977 84,062 

1978 '77,185 

1979 84,911 

1980 87,4411 

1981 90,713 

1982 84,301 

1983 85,546 

1984 94,713 

1985 95,327 

1 Extrapolated on the basis of the import ,c:iqures betw,~en 

1975 and 1985. 

SOURCE: United Nations Conference on Trade and Development, 

Interntional Trade Centre, Geneva. 
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In order to .:tssess the future demand for dP.hytiratec! 

vegetables in these selected markets, ~ simple lin~ar model, 

of the form Y = a + bt was applied to the figures pr~sented 

in 7able I where, Y is the volume of demand for <iehyd?:ate.~ vege­

tables, a and b are constants estimated using least square ffiEthcd 

and t stands for time. The forecasting equation is found to 

be Y = 70335.02 + 2308.75 t. The value of the f~r~~~st using 

this equation is given in Table II. 

TABLE II 

WORLD DEMAND FORECAST FOR DEHYDRATED VEGETABLE 

USING IMPORT DATA OF SELECTED MAJOR MARKETS 

(Tons) 

Year World Demand 

Forecast 

1988 102,657 

1989 104,966 

1990 107,275 

1991 109,583 

1992 111,893 

1993 114,201 

1994 116,510 

1995 118,819 

1996 121,127 

1997 123,436 

1998 125,745 

1999 128,054 

2000 130,362 

2001 132,671 

2002 134,980 

2003 137,288 
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The export to these selected markets was projected 

to vary between 102,657 tons and 137,288 tons in 1988 and 2003, 

respectively. 

In order to assess Ethiopia's export potential of 

dehydrated vegetables, it was found appropriate to examine the 

export performance of a few African countries, namely, Egypt, 

Kenya, Mcrocco and the Sudan. 

0: the four countries, the highest share was held 

by Egypt followed by Morocco durin~ the period 1981-1985. 

However, Egypt's Export was not fairely consistent. Morocco, 

on the other hand, seemed to gain some access to new markets 

and/or to show a modest improvement every year. Export from 

Kenya dropped year after year. Such a pull-out could either 

be attributed to increasing demand at home or losing some 

potential foreign m3rkets. The Sudan's export performance 

seemed rather shakey (See Table III). 

It is necessary at this juncture to emphasise that 

it may be difficult for a country like Ethiopia, with hardly 

no experience in foreign market for processed food, to pene­

trate world market so easily. However, taking a simultaneous 

step to promote the domestic market as a safeguard against 

failure in foreign market, the country could be promted to export 

annually a quantity varying between 1000 tons and 1500 tons. 

This is based on the a&swnption that the country could at least 

capture a share roughly equivalent to three-fourth of Moroccos 

average export Jurinq 1981-85 i.e. corresponding to l.lt of 

the av9raqe world export (See Table IV). 

Ll2 
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Country 

Export to selected 

major markets 

of which: 

Eqypt Exported 

:Kenya Exported 

Morocco Exported 

Sudan Exported 

TABI,E III 

DEHYDRATED VEGETABLES £XPORT SHARE 

OF SELECTED AFRICAN COUNTRIES 

!filill-1 

1981 1982 1983 1984 ------- -·-- ---· ------ --·· .. ---~·----- ,... ____ 

' ' ' ' Qty. Share Qty. Share Qty Share Qty. Share 

·-·--------- -

90713 84301 85546 94713 
I 

8527 9.4 6550 7.8 6555 7.7 6715 7.1 

1164 1. 3 784 0.9 160 0.2 133 0.1 

1010 l. l 1316 1. 2 1609 1. 9 1353 1. 4 

149 0.2 371 0.4 - - 394 0.4 

- -

-1- 19A5 

I ---·-t-~-- .:_:~~~~~~~-~g_e_ I 
I 

~ 

Qty. !Share I Qty. !Share 

95327 " 

4712 

150 

1689 

90120 

4.9, 6612 

0.21 478 
1.8 1395 

305 1 

I ---- . ---

7. 3 

0.5 

1. 5 

0.3 

SOURCE: United Nations Confe~enc~ on Trade and Development, International 

Trade Centre, Geneva and IPS Calculation. 

----r--
3-vears average 
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TABLE IV 

WORLD PROJECTED DEMAND FOR DEHYDRATED VEGETAELES 

AND ESTIMATED MARKET SH.ARE OF ETHIOPIA 

( TONS ) 

World Estimated 

Year Projected Market Share 

Demand Of Ethiopia 

1988 102,700 1100 

1989 105,000 1160 

1990 107,300 1180 

1991 109,600 1200 

1992 J.ll,900 1230 

1993 114,200 1260 

1994 116,500 1280 

1995 118,800 1300 

1996 121,100 1330 

1997 123,400 1360 

1998 125,700 1380 

1999 128,000 1400 

2000 130,400 1430 

2001 132,700 1460 

2002 135,000 1490 

2003 137,300 1510 
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4. Pricing 

The range of the selling pr~ces for the vari~us 

dehydrated vegetables is given in Table V. The price trend 

covering the period 1981-85, of dehydrated vegetables did not 

sho~ any significant change over the year~. However~ the current 

CIF (European Ports) price of carrots and onion,which this project 

considers to produce,stands at US$2.l per kgs and US$2.00/kg., 

respectively,which ace substantially lower than the 1984 price. 

Product 

Parsnip 

Carrots 

Potatoes 

Celeriac 

Leek 

Green beans 

Onion Powder, lOt 

Kibled Powder, 30t 

Onion·Slices 

Garlic Powder 

Sweet Peppers 

TABLE V 

AVERAGE SELLING PRICES 

( us~ PER KG.) 

Average 

Price 

2.16 

2.19 

1.62 

3.29 

2.43 

4.00 

1.85 

2.11 

2.59 

2.38 

5.99 

Price 

Range 

1.40 - 2.43 

1.40 - 1. 73 

2.55 - 3.80 

1.89 - 2.67 

3.89 - 4.27 

1.67 - 1.8~ 

2.61 - 2.64 

1.68 - 3.78 

3.68 - 6.07 

SOURCE: co.piled and Reported by the Irish Suqar company, 
Auqust, 1984. 
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B. PLANT CAPACITY A..~D PRODUCTION PROGRAMME 

1. Plant Capacity 

The volume of dehydrated vegetables that Ethiopia can 

export was estimat~d to reach up-to 1000 tons per year. The 

profitabililty of the ~roject, therefore, very much depends 

on the price and availability of the various raw materials 

required, the international prices of dehydrated vegetables 

and the marketing strategy ajo~ted to attract ti.e target markets. 

The modern dehydrated vegetable producing venture is highly 

capital intensive, and the minimum economic scale of &uch a 

project is about 7 tons per day, but the capacity considered 

in this project is only just over one-~hird. 

Thus, at this le~ level of production, it is highly 

unlikely that the project could effectivley compete against 

capital intensive plants with lower unit costs from other 
countries. 

The envisaged plant can produce 2 tons of dehydrated 

onions and carrots in a three 8-hour shift. The annual output 

working 275 days will be 550 tons. This is based on an assumption 

that vegetables would be available for at least 46 weeks of 

the year through irrigation. An expansion in the c~pacity by 

one t .• per day id quite possible without major changes in design, 

in which case the annual output would become 825 tons. 

At the initial stage, the plant would produce only 

onions (60t) and carrots (40t) for they have a 11e>re prOllising 

export potential than other vegetable types. The labour intensive 

characteriatics of the plant will also facilitate the debyc!ration 

of sweet potatoes, parsnips, celeriac, leek• and garlic without 

any addit~onal major investment. 
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2. Production Pro9ramme 

Assuming that the feasibility study will be completed in 

one year and the implementation in two years, the production 

is expected to commence in 1991. 

Ourin9 the first year of production about 60% of the 

nominal capacity is expected to be achieved. This would 

9radually increase to 80% and 90% during the second and third 

years, respectively. 

The production programme of the plant is shown in 

Table VI. 

TABLE VI 

PRODUCTION PROGRAMME 

Annual Output 
C~pacity 

!Year Utilization Onions Carrots Total 

( ' ) (Tons) (Tons) 

1991 70 347 231 578 

1992 80 396 264 660 

1993 90 446 297 743 

1994 95 471') 314 784 
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rv. MATERIALS AND INPUTS 

A. RAW MATERIAL SUPPLY 

Suitable climatic and soil conditions are available 

throughout the country for the cultivation of quite a large 
variety of vegetables. The gr~wing seaso~s of these vegetables 

vary considerably, but all can be grown and cultivated by 
irrigation during off-seasons (winter) for European markets. 

VegetablP.s are now produced by the peasant and public 

sectors, for both the domestic and export markets. 

1. Peasant S~ 

About 95\ of the total local market demand for fresh 

vegetables is supplied by farmers cooperatives and individual 

producers living in, and very near to Addis Ababa, Asmara and 

Dire Dawa. 

The Addis Ababa area is supplied with fresh vegetables 

mainly cultivated by peasants living near Debre Zeit, Sebeta, 

Woliso, Wolkite, Ziway, Shashemene, Boleta, Menagesha, .Ambo 

and Guder. A' total of 105,000 tons of fresh vegetables were 
supplied to the Addie Ababa market in 1982/83.1 out of this 

only 4,000 tons (4t) was supplied by the public sector. 

,,. 
Aaaara is also supplied .. inly by farmers cooperatives 

or individual producers livin9 in Gbinda, Blaberet, Akordat, 

Massawa, *nd•fera, Adi-Keyih and Dec-hare. 

1Horman, Dieter M. and Bailu Shaw•l, The Domestic Market 
for Presh and Processed Pruit• and vegetables, GTZ, 
Eschborn, 1985. 
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2. Public Sector 

As indicated earlier, the Horticultural Development 
Corporation, under the Ministry of State Farms DevelopmP-nt is 

mainly responsible for the production of vegetables by the public 

sector. In 1982 about 8,600 hectares of land, larqely irriq­
able, had been cultivated. Out of this, 11\ was allot~ed for 
veqetables and the rest for fruits, cotton, tobacco and qrain. 

The HDC is orqanized into the Nura Era and Sma~l 
Farms Enterprises. The total area of land allocated for 

veqetable production in the cominq two years is qiven in 
Table VII. The production plan was prepared on the basis of 

an assessment of the demand for fresh veqetables for the local 
and export markets. The Corporation can qrow more veqetables 

by allocatinq more land if there is a market for its products 
at reasonable prices. 

a. RAW MATERIAL REQUIREMENT 

In addition to an adequate and reqular supply, the 

methods of production and harvesting, the cost of haulinq 

and handlinq, variety, quality and price of the raw materials 

are also major factors which determine the success of a vegetable 

dehydration plant. 
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Production 
Centre 

Nura Era 
Enter2ri se 

T;bila 

Merti Jeju 

Nura Era 

Small Farm 
rnter2ri se 

Gibe 

Ziwai 

Guder 

Tsedei 

Erer Gota 

Debre Zeit 

Total 

TABLE VII 
PRODUCTION PLAN OF HORTIOJLTURAL DEVELOPMENT 

CORPORATION FOR 1988 AND 1989 

Estimated EsUmated 
Veg. Cult ha- v;eld Total Price Of 
Type ted land (Tons/ Produc- Veg.On Fann 

~Hectares) Hectare) Uon (Tons) (Bfrr/Ton) 

Onfons 100 12 1200 800 
Beans 150 2.5 375 500 
Okra 45 5 225 300 
Mellon 42 19 420 600 
Onion lOt 12 1200 800 

Beans 200 2.5 500 500 

Sweet 
Peper 20 8 160 600 
Mellon 5 10 50 600 

Beans 150 2.5 375 500 
Sweet 
Peper 25 8 200 600 

Garlic 20 3 60 1000 

Potato 90 20 1800 400 
Cabbage 10 25 250 300 
Carrots 10 13 130 300 
Radish 8 13 104 300 
Garlic 10 4 40 1000 
Leek 1.2 10 12 400 
Spinach 1.0 12 12 200 

Pepper 70 0.8 56 2500 
Onions 10 10 100 800 

On tons 70 10 700 800 
Beans 150 2.5 375 500 
Garltc 40 4 160 1000 
Chtlltes 45 8.5 382.5 400 

- 1372.2 - 8886.5 -

- L20 -

Distance 
From 
(Km) 

157 

. 
203 

193 

201 

172 

135 

41 

590 

13 

-
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TABLE VIII 

PLANNED PRODUCTION BY VEGETABLE TYPE BY HDC 

( 1988 - 1989 ) 

Estimated 
Cultivated Total 

Vegetable Type Land Production 
(Hectare) (Tons) 

Onions 280 3200 

Garlic 70 260 

Beans 650 1625 

Carrots 10 130 

Cabbage 10 250 

Radish 8 104 

Leek 1.2 12 

Spinach 1.0 12 

Sweet Pepper 45 360 

Chillies 45 382.5 

Pepper 70 56 

Okra 45 225 

Potato 90 1800 

Mellon 47 470 

TOTAL 1372.2 8886.5 

Sources Horticultural Devel.as-nt COrporation, Jliniatry of 
Stat• raJ:ll8 De.-las-mrt, J ... JO, 1987. 
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Practically all varieties of vegetables can be dehy­
drated. The produces which are considered to be potentially 
most ~romisinq for the e:q:ort market in Ethiopia are the 

followi;i~p 

Onion 

Leek 
Garlic 
Green beans 
Sweet pepper 

Chillies 
Roselle 

Mustard 

Tomato 
Carrots 
Celeriac 
Asparagus 

flakes and powder 

flakes 
powder 
bobby type, sliced, fine whole 

red and green dice 

powder 

flakes and powder 

powder 
Dried herbs, such as thyme, parsely, rosemary, saga etc. 

Depending on the export market demand and current price 
as well as the adequacy and regularity of the raw material 
supply, the most appropriate types can be selected froa the 

above list. 

Onions and carrots are the most appropriate v99etable 
types. Dehydrated potatoes are already produced in Burope at 
competeti ve prices and qualities 1 green bea .-:s require specialised 

costly preparation equip119Dt1 t011Atoe• use a very costly drying 
process, and red peppers ban -11 dsssnd lD tbe world mrat. 
The annual throu9hpat requir ... at of onions aacl carrot. la t,710 
and 3,666 tons respectively. (See also Table IX). 
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TABLE IX 

ANNUAL REQUIRF.MENT OP RAW MATERIALS 

AND O'f hER INPUTS 

Item Description Quantity 

Onions (60,) 4,760 tons 

Carrots (40•) 3,666 tons 

Water 33,000 m> 

Electric Power 540,000 kwh 

Furnace Fuel 525,000 litres 

Packaqinq Materials 45,000 (20 kq packs} 

Other cheJl'icals 

Sub-Total 

Annual Cost 
{'000 Birr) 

3,807.60 

1,099.80 

16.50 

118.80 

283.50 

67.50 

3.105 

5,396-805 

-

The cost of dehydrated products mainly depends on the 

overall shrinkaqe ratio which is the weiqht of the incominq 

raw materials to the weiqht of the finished products ready for 

packinq. The hiqher the shrinkaqe ratio, the qreater the unit 

cost of the dehydrated product. The ahrinkaqe ratio in turn 

depends on the moisture content of the raw materials, the undesir­

able portions, such as peels, cores, roots, bruises, deep eyes 

and outer leaves that must be removed and discarded: the size 

and shape of the raw material Ca.all or irreqular ahaf~•> have 

greater peeling, trillllling, sizing and inspection losses: and 

rejects for poor color, oclor, composition A!'d •cr .. n •i••· 
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C. RAW MATERIAL HANDLING AND STORAGE 

Raw materials must be of the proper maturity for dehydration. 

Immature vegetables are generally unsatisfactory in size, type, 

amount of solid content, flavour and texture. Over-mature raw 

materials may be woody, fibrous, overly soft or decayed. Sizing 

and grading operations are carried out in the field prior to 

hauling to the dehydration plant. 

Sacks, crates, baskets and barrels can be used for haulage 

to minimize bruising. However, bulk handling in large boxes, 

trailers or trucks could gre~tly reduce handling costs. 

Raw mateLials handling and storing baveto be done under 

conditions that preserve their fresh quality. Strict measures 

such as avoiding contamination from dirt, insects, rodents, 

micro-organisms and moisture; preventing from damage to tissue 

by bruising, cutting and abrasion; and providing proper storage 

temeprature, humidity, air circulation and light exposure 

should be observed. The optimum storage temperature and humidity 

for most fresh vegetables are 32°F and est - 90' RB respectively. 

Under adverse storage conditions, the physical appearance and 

moisture content are highly affected, resulting in lin4eair.able 

changes in chemical composition and nutritient value. 

Storage space and facilities should be adequate to ensure 

a continuous supply Of raw materials to the processing line 

of the dehydration plant. The storage can also serve other 

purposes, such as extending the length of the processing season, 

conditioning and ripening certain vegetable varieties such as 

onions, and holding raw .. terial• durilMJ fa.ourable price aitaa­

tions. The space should be large enough to hold quantiti .. 

needed to operate the plant for at le ... t 10 c!aya. 
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D. RAW MATERIAIS PROCUREf.',ENT 

Two basic types of procurement methods are used in 

securing raw materia1.s supply for a dehydration plant. The 

plant can contract for a future supply or buy all its require­
ments in the open market. 

1. Open MarKet Purchase 

Open market purchases can only work in areas where 

extremely large quantities of vegetables are grown. The quantity 

required for processing would have to be small compared to 

the total supply so that a sufficient amount is left for fresh 
consumption. 

Since the purchase is subject to ~revailing market 

prices, the plant is likely to be affected by price fluctuations, 

which is usually higher. Moreover, securing a regular supply 

would be very difficult because of the competition from fresh 
vegetable consumers. 

The cost of transport and the overhead cost of collecting 

raw materials from various market centres of location• is quite 

siqnif icant. The open market purchase can not thus be considered 

as the best procurement method. However, it can be used to 

supplement a procurement through contract. 

2. Contracting for Future Supply 

Thia i• con•Mered to be the llOSt aati•factory way 

of obtaining raw materials for vegetable dehydration. 
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Under this method of ~rocurement, the vegetable growers commit 
themselves to a contractual agreement to supply the plant with 

the required amount of raw materials at a predetermined price 

and delivery schedule before a cro~ is planted or harvested. 
The ~rice is usually determined by the processing plant. 

With this method of procurement, the dehydration plant 

is assured of: 

a raw material supply of a desired variety, quality 

and quantity delivered according to a schedule 
designed to meet the requirements of the dehydration 

operation; 

a fixed price for raw materials unaffected by 

fluctuations of market prices at the time of 

harvest, and 

a sound basis for planning operations, deliveries 

of finished products, and other export requirements. 

The success of this method of procurement depends 

highly on the integrity, skill, ability and reputation of the 

grower in producing raw materials of the desired variety, 

quality and quantity. 

The Horticulture Development Corporation is the only 

organization expected to play the role of a grower, because: 

A sufficient area of irri9able. land i• already 

undeL it• contro~ which i• partly utiliKed for 
veqetable production: 
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It ;s expected to cevelop and improve cultural 

and harvesting practices using fertilizers, b~~t~r 

seed varieties, pesticides and farm implements; 

It is given priority in Government assistance tc 

develop the horticulture sector. 

E. UTILITIES AND OTHER INPUTS 

Water of potable quality, electricity and fuel oil are 

the essential utility items required for vegetable dehydration. 

The plant uses water for washing the raw materials at the 

various stages of the preparation, for steam generation, for 

plant cleanup and sanitation, for cooling and other purposes. 

Since the water (steam) comes into contact with the products 

directly or indirectly it should not contain any off-odors or 

contaminants. Generally, it should comply with the standards 

of potability. The annual consumption is estimate<l at 33,000m, 

(40 m1 of water per ton of product). This high rate of consun1p­

tion would require the plant to be located where a sufficient 

quantity of water is available throughout the processing season. 

Electric power would be required to run the various 

plant machinery and equipment. It will also be used for 

lighting. The annual requirement is estimated at 540,000 kWh. 

(See Table IX). 

Fuel oil will be required to generate steam for drying 

and blanching purposes. The hourly requireruent ot steam is 

estimated at 1500 kgs. To generate the total amount of steam 

consumed annually, about 350,000 litreR of fuel oil will be 

necessary. 
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Apart irom the major ctility items described above chemical 

inputs, s.ch as sulfites c~ sulfur dioY.ir.e will also be required 

to protect the product f rorn ncr.e~zimati~ browning or scorching 

during dehydration and to increase the storage life of the 

product under advers~ temrerature co1:~itions. The estimated 

annual cost is given in Table !X. Multi-wall kraft paper bags 

of 20 kgs capacity would also be regcired for packing. 
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V. LOCATION 

.n. GE~JE~AL REQUIREMENTS 

The dehydration plant must be located in an area 

selected on the basis of the cost and revenue factors directly 

or indirectly related to the processing of the raw materials. 

With regard to the selection of an appropriate location, a 

financial analysis of all the co·sts involving the raw materials 

an~ market locations, direct and indirect labour costs, trans­

por~~cior and storage facilities, utilities such as water and 

power,and an adequate waste disposal system have to be made 

for all potential locations. 

The most important factors in selecting an appropriate 

location for a dehyd~ation plant are as follows: 

Availability of an adequate supply of raw materials; 

Adequate facilities for disposing solid and liquid 

wastes and for prevention of nuisance odors; 

An ample supply of pure water; 

Sufficient fuel and electric power to operate the 

various plant machinery and equipment; 

Qualified manpower for processing supervision 1nd 

management; 

A surrounding free from contamination of all kinds; 

Availability of adequate transport facilities; 

Adequate space for possible future expansion with 

appropriate physical characteristics; 

Proper temperature and humidity for the dehydration 

process, and 

P:oximity to similar or related plants and w•getable 

prod~ction centres. 
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B. SPECIFIC REQUIREMENTS 

l. Raw Material Source 

The success of a dehydration plant mainly depePds 

on the selection of a proper plant location where adequate and 

suitble taw materials are available at minimum cost. Giving 

improper attention to this factor has resulted in failures 

in the establishment and operation of several dehydration plants. 

Raw material related factors which have contributed 

to the failure of a dehydration plant are: 

Insufficient and irregular supply of raw 

materials: 
Low quality and unsuitability of raw materials: 

Poor production and harvesting practices: 

Excessive costs of hauling and handling: 

High prices of raw materials, often ~esulting 

from fresh market competition: 

High raw material production costs, and 

Poor procurement practices, resulting from 

inadequate transport facilities. 

2. Waste Disposal 

Next to an inadequate raw material supply, the 

disposal of both solid and liquid waste materials is a serious 

problem in a dehydration plant. 
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About 30% by weight cf the raw material input 

comes in the form of solid w~ste from the peeling, trimrr.ing, 

coring and sorting operations. The waste can be processed intc 

saleable prod~cts such as ani~al f~eds, yea3ts, alcohol, starch 

and other useful products: haul~d and acc~mmulated as garbage 

dumps, land fill, or used as ~ulch ar.d fertilizer. All of these 

outlets not only provide profit for the parent plant, but they 

also offer a cheaper means of solid waste disposal. 

An enormous arnou~t of liquid waste is also pro­

duced at various operation stages of the manufacturing process, 

such as washing, fluming and blanching. uepending upon its 

initial characteristics, the waste stream is made to pass 

through a series of treatment stages to arrive at a useful or 

harml~ss disposable product. The cost will vary widely depend­

ing on the nature and concentration of the pollutants, effluent 

characteristics, the treatment process ~elected and the cost 

of construction and supervision. !t varies between 1% and 2\ 

of the finished ~roduct cost. 

An exhaustive comparision of all potential locations 

in terms of cost, suitability and adequacy of providing waste 

disposal facilities will have to Le carried out before deciding 

on a specific locat_on. 

3. Utilities 

Water is very essential for a dehydration plant. 

It is essential for washing the raw material at various stages 

of the manufacturing process, for steam generation, plant cleanup 

and sanitation, cooling and drin~ing. A reliable source of 

potable water with an adequate amount of supply is a pre­

requisite for locating a dehydration plant. 
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Fuel ir. the form of coal, wood or low grade oil 

in sufficient quantity and appropriate quality for generating 

hea- for the blanchin1 and drying stages must be available. 

Elect~ical power to operate various types of machinery and 

equipment as well as for lighting must be within an easy reach 

of the dehydration plant. 

C. POTENTIAL LOCATiONS 

A significant portion of all the vegetable types 

grown for local consumption and export is produced by the 

~easant sector scattered throughout the co·intry. The surplus 

marketable produce from all of these scattered production centres 

is delivered to Addis Ababa, Asmara and Dire Dawa for the local 

and export markets. These three cities and their neighbouring 

centres with a significant vegetable production, such as Debre 

Zeit, Ziway, Holetta, Wolisso, Elaberet, Ghinda and Alemaya 

can only be considered as reserves to supplement the supply 

of raw materials at times of shortage. 

The Horticulture Development Corporation has numerous 

vegetable production centres as shown in Table VII in the raw 

materials section. The Nuca Era Enterprise (Nura Era, Tibila 

and Merti Jeju), Debre Zeit and Ziway account for more than 

80% of the total area under vegetable production. Future plans 

to develop these areas as major agro-industrial centres are 

~!ready underway. Irrigation schemes have already been intro­

duced i~ all three areas. They are therefore highly potential 

locations for the envisaged dehydration plant. 

L32 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

D. MOST APPROPRIATE LOCATIONS 

The Meki-Ziway project, a joint venture with the Peoples 

Democratic Repubiic of Korea, is expected to develop a total 

of about 3000 hectares of irrigated land near lake Ziway, about 

170 krns south of Addis Ababa. Two-thirds of the total irrigated 

land will be under the Ministry of State Farms Development, 

and is planned mainly for t~e production of flowers and grapes. 

The remaining will be given to outgrowers. 

Debre Zeit could be another potential location for the 

dehydration plant. Two mini-dams have already been constructed 

to irrigate a total of about 2000 hectares. About 300 hectares 

are ear-marked for the production of vegetables in the coming 

two years. Moreover this location can provide a good opportunity 

for the procurement of vegetables from the open market in and 

around Addis Ababa for it is only 63 kms from the capital. In 

terms of yield per hectar, the soil condition and other cultural 

practices this location appears to be less promising. 

The Nura Era region is considered to be the most appro­

priate location. There are three major vegetable production 

centres (Merti Jeju, Tibila and Nura Era) under its control 

within an easy access to each other. A total of 637 hectares 

of irrigated land is allocated for the production of vegetables 

in the coming two years. The Corporation has a plan to extend 

the total area of irrigated land to increase its horticulutral 

produce if a reliable market exists. 

Electric power and water required for the operation of 

the plant are available in the area. An agro-industry oriented 

labour with relevant experience would be available from the 

fruit and vegetable processing plant already operational at 

Merti Jeju. 
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VI. TECHNOLOGY AND ENGINEERING 

A. T~CHNOLOGY 

1. General Description 

Dehydration is an ancient art of preserving perish­

able food items. Today it is considered as the most important 

method of preserving agricultural ~roduce i1. both advanced and 

developing countries. 

Th~ primary purpose of dehydrating vegetabl~s is to 

~reserve the food content including nutrients, flavours, texture 

and colour without any damage by microbial attack or through 

chemical or physiological change. The secondary purpose would 

be to prepare various t~es of vegetables in such a form that 

they are suitable and convenient for consumpti~n during off­

seasons. Because of a considerable reduction in weight, a 

significant amount of storage and transport cost can be saved 

through dehydration. 

Jn addition to dehydration, canning and deep freezing 

can also be used to preserve perishable foods, including veget­

ables. However, the former method requires expensive tinplates 

for packaging and the latter high investment costs in plant 

machinery and equipment. 

2. Alternative Technologies 

The characteristic operation in vegetable dehydration 

is a near complete removal of the water content from the food 

ite~ through evaporation. Depending on the method of drying 

used two alterntive technologies can be distingushed. They 

are conventional sun-drying and industrial drying. 
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a. Conventional Sun Drving 

dehydration 

Sun drying of v~getables is the cheapest method of 

because it requires minimal investment. 

Sun drying can be used on a commercial scale 

as well as at a village level provided that the climate is hot, 

relatively dry and free of rain during and immediately after 

the normal harvesting period. 

At a village level, sun drying is the principal 

method of preserving agricultural produce for domestic consumption. 

Sun drying on a commercial scale, especially for export markets, 

is quite difficult because of the following limitations. 

Lack of technical inputs in the form of 

technical services to produce vegetables of 

the requi~ed qu~ntity and standard quality: 

Unsuitable me~hods of storage: 

Difficulty in achieving standard and acceptable 

packaging, and 

Lack of essential channels for ef f ici2nt dis­

tribution and marketing. 

b. Industrial Drying 

This is an advanced method of drying involving 

dehydration of food items in centralized plants. It is believed 

to overcome all the limita~ions of conventional sun drying. 

It is thus the most ap,ropriate method of dehydrating vegetables 

for export markets. 
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Com~ared with sun drying, industrial ~rying is 

totally inde~endent of weather changes; drying and hygienic 

conditions can be more closely controlled, ~ar~icularly with 

res~ect to microbial and dust contamination. 

Righ ca~ital investment on machinery, equi~ment 

and factory building, high o~erating costs ~articualrly for 

energy ~nd technical staff, and shortage of raw materials u~e 

to lack of integration with growers, are some of the constrai~ts 

that require full attention. 

There are many ~ossible industrial drying methods 

(sun, drum, forced air, fluid bed, vaccum, foam, s~ray, osmotic, 

freeze and solvent drying) for dehydration, each a~~rc~riate 

to different food ~roducts, and requirements. Forced air 

drying is the most applied method of drying for vegetable 

dehydration. 

3. Most Apfropriate Technology 

A combination of the two levels of technology is re­

commended for the envisaged dehydration plant. The combination 

would enable the plant to exploit specific advantages from each 

level of technology. 

The combination would also allow the grower to ~ro­

duce the desired quantity and quality of raw materials and sun 

dry them to the highest possible standard befor~ delivery to 

the dehydration plant. 

The semi-finished or semi-dried products are further 

dried,conditioned to the final moisture content, gra~ed !or 

quality, packed and marketed by the centralized dehydration 

plant. 
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The major advantages of such a combination would be: 

Direct involvement of raw material ~roducers with 

the processing o~eration, thus ~rovidinq a better 
o~~ortunity of meeting the quantitative and quali­

tative requirements; 

Removal of most of the moisture content of the 

raw materials by solar energy, thus siqn~ficantly 

reducinq the fuel consum~tion; 

Creation of em~loyment o~~ortunities for peo~le 

livinq nearby; 

An increased scale of ~roduction with a limited 
increment in investment cost and a relatively lower 

cost of production for ex~ort markets. 

Such a cooperative processinq technoloqy has been 

in use in the Sudan for the production of dehydrated Roselle 

(Hibiscus Sabdarifa) for both the lo~al consumption and ex~ort. 

Not all dehydrated products are suitable for the 

application of such a technoloqy. The raw materials have to 
be suitable for hand prepartion, i.e. peelinq and cuttinq into 

equal pieces with only simple hand slicers, and they should 

not require blanchinq and the addition of preservatives such 

as sulphur dioxide before dehydration. Products which meet 

the above requirements are dehydrated onion, garlic powder, 

dehydrated roselle, p9pper and chillies. Other products 
requirinq more complex processing operations can be employed 
at a later staqe dependinq on the success at the initial staqe. 
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B. ENGINEERING 

l. Process Description 

Vegetable dehydratio~ involves three basic phases 

of processing: 

Preparation, 

Drying, 

Handling and packing. 

The preparation phase consists of washing, peeling, 

and dicing. Onions, garlic and leeks have to be rooted or topped 

before peeling. After peeling, they are rewashed, sliced and 

spread on trays for drying. Carrots, sweet potatoes, celeriac 

and parsnips are trimmed and diced, instead of being sliced, 

after being peeled and rewashed. Diced vegetables are futher 

blanched with steam or hot water to inactivate the enzymes, 

hence reducing the development of undesirable odors, flavors 

and colours. Blanching also partially cooks the tissues and 

renders the cell membranes more permeability t~ lose their 

moisture content readily. It a~so reduces the quantity of 

micro-organisms significantly. A sulfite s~lution of 0.2\ -

1\ concentration is finally sprayed over the ~ice at the end 

of the blanching process. (See also Figure I ). 

Drying takes place on batch type_ air-driers. The 

diced or sliced vegetable pieces are spread on trays and loaded 

onto the dryers manually. An automated dryer system with a 

continuous conveyor loading is highly capital intensive and 

inappropriate for the envisaged scale of output. Through this 

primary drying process; the mositure content can be reduced 

from about 88~ to 8\. ~ final and uniform moisture content 

of 5\ is achieved by secondary drying in bin dryers. 
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Excessively large or small chunks are removed by 

screening. If ~owdered ~roducts are required, the vegetables 

are ground in a mill. Carrots ar.d kibbled onions have to be 

as~irated. Finaily, the finished ~roducts are weighed into 

20 kqs ~acks, he~t-sealed a~d ato~ed in sacks. 

So~histicated machinery rtay be required for ~roduct 

handling and ~ackaging de~ending on the ~roduct t~e and market­

ing requirement. This has to be examined in detail at the 

feasibility study stage. 

2. Machinery and EguiEment 

The basic machinery and equi~ment required by the 

dehydration plant are given in Table x. 

The dryer is the most im~ortant item around which 

the whole dehydration ~rocess is built. For the envisaged 

relatively small out~ut, the cabinet ty~e batch dryer is the 

most a~pro~riate com~ared with the tunnel and conveyor t~e 

dryers which are ca~ital intensive and o~erate on a continuous 

basis. A t~ical cabineL dry~r consists of a framed structure 

with well insulated walls, roof and floor. It is fitted with 

an internal fan that drives the drying air through a heating 

system. Hot air from the heater is directed vertically up or 

down the perforated trays holdinq the products by means of 

adjustable buffles. About 1000 perforated trays made frOll 

stainless steel will be sufficient. The final drying is carried· 

out by two bin dryera. 

An indirect oil-fired boiler with a capacity of 1.5 

t/hr can generate an adequate quantity of steam for heatin9 

and blar.ching. 

A rotary, screw-typ~ hot water blancher is preferred 

to the rotary or conveyor ty~e steam blancher because it uses 

less steam. Sulfite additives can be introduced directly into 

the blanching liquid; 2nd the control with hot water blanching 
is much more efficient t~an ~lth s~eam blanching. 
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~echanical equipment for dicing and grinding have 

also been included. Peeling and trimming are to be carried 

out manually o~ stainless steel tables and benches. Washing 

will also ~e done manually in galvanized iron washing tanks. 

This is expected to reduce the investment cost significantly. 

TABLE X 

LIST OF MAJOR MACHIENRY ANO EQUIPMENT 

FOR VEGETABLE DEHYDRATION 

Item Description 

Cabinet dryer with 1000 trays 

Boiler (oil-fired: 1.5 tons/hr) 

Pee!er 

Dicer (600 kg/hr) 

Hot water blancher 

Grinding mill 

Bin dryers (secondary drying/con­

ditioning) 

Stainless steel tables for peeling 

and trimming 

Stainless steel carry trays 

Galvanized iron washing tanks 

Sticher, sealer, weiqhinq and packing 

equipment 

Benches and tables 

Laboratory equipment and bulk scales 

Miscellaneous tools and spares 

Transformer and water supply equipment 
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Units 

2 

1 

1 

1 

l 

1 

2 

8 

12 
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3. Plant Layout 

The dehydration plant ~ill require a total of about 

3850 m2
• The building space r.eeded is es=irnated at 1064 m2

• 

The remaining open space will be for parking, road, foot path 

and for future expansion. :see Table XI~. 

As shown in Figure II, the 7arious processing areas 

and sections have bee~ separated to prevent moisture, odor, 

dust, noise, etc. from traveling between the areas. Especially 

the wet and dry ends of the process must be separate, because 

the mositure from the washers a~d blanchers cannot be tolerated 

where the dried product is being handled. The raw material 

preparation section is allocated t~e highest space to avoid 

an7 over-crowding of workers and to provide accessibility and 

sufficient space for repair, mair.tenance, and replacement of 

equipment. The boiler room is adjacent to the point of greatest 

steam use, i.e. to the driers and blanchers. 

The loading and unloading of the raw materials and 

finished products take place at the backyard to reduce congestion 

at the main entrance. 

If the dehydration plan~ is amalgamated with the Merti­

Jiju vegetable processing plant and independent office, workshop 

a~d laboratory are no longer requiren because the existing 

facilities of the old plant can be utilized. The investment 

cost saved on buildings and civil works as a result of this 

venture is estimated at Birr 351,900. 
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TABLE XI 

SPACE REQUIREMENT FOR VEGETABLE DEHYDRATION PLANT 

I t e ;n 

Office 
Lockers and WC 
Transformer room 
Raw material store 
War ks hop 
Laboratory 
Raw material preparation 
Primary drying 
Boiler room 
Bin drying 
Inspection and packaging 
Finished products store 
Aisle 

Total of building space 

Free space (road, parking, 
expansion) 

Total of site area 

Plot size (55 x 70) 
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SPACE 
REQUIRED 

(M2) 

48 

56 

36 

216 

36 

36 

288 

72 

36 

36 

36 

108 

60 

1064 

2660 

3724 

3850 
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VII. ORGANIZATION AND MANPOWER 

A. ORGANIZATION 

The organizational structure proposed for the dahydration 

plant comprises of four major sections as shown in Figure III, 

namely, Administration. Financial, Technical and Commercial 

Sections. The technical section is fur~~er divided into quality 

control, production and maitnenance. All four major sections 

will be directly responsible to the plant ~anager who directs, 

controls and supervises the overall activity of the plant. 

The proposed organizational structure is in line with the 

practice of most manufacturing and processing industries 

throughout the country. 

B. MANPOWEF AND TRAINING 

The dehydration plant will require a total of 79 employees. 

The Administration, Financial and Commercial Sections will require 

12 skilled and 10 unskilled workers fer the single shift operation. 

The Technical Section will operate in three shifts (except 

the quality control) and will rquire a total of 55 workers. 

Out of this, 21 will be unskilled, 24 semi-skilled and 10 skilled. 

(See Table XII for further details). 

The hand trinuning, rooting, peeling, slici~g. inspection 

and packaging operations can be done by women living in nearby 

rural areas. Manual handling of raw materials and finished 

products, operation of machines, such as the blancher, dicer 

and packer, and the repair and maintenance ~ill require male 

employees. The labour for these operations can be available 

from small towns or farms in the viscinitv of the dehydration 

plant. 

Amalgamating the dehydration plant with that of the Merti­

Jeju Vegetable Processing Plant w~u~d eliminate the r.eed for 

recruiting people for the administration, financial and commercial 
I 

sections including the plant manager ~nd nis s~cretary. , The 

corresponding cost saving ir estimated ~~ Sirr !26,225. , 
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ITEM 
NO. 

1 
2 

3 
4 

5 

6 
7 

8 

9 

10 

11 

12 

13 
14 

15 
16 

17 

18 

19 

20 

TABLE XII 
MANPOWER REQUIREf'iENT OF VEGET.Z\B~S 

DEHYDRATION PLANT 

MONTHLY 
DESCRIPTION QTY. SALARY 

(BIRR) 

Plant Manager 1 1200 

Secretary 1 450 

ADMINISTRATION 

Personnel Officer 1 750 

Typist 1 230 

Drivers 2 400 

Cleaners 2 120 

Messanger 1 120 

Guards 3 225 

FINANCIAL SECTION 

Chief Accountant 1 850 

Accountant 1 650 

Clerk 1 300 

COMMERCIAL SECTION 

Procurement and Sales Head 1 750 

Cashier/payroll 1 500 

Time Keeper 1 230 

Store Chief 1 450 

Store Keepers 2 600 

Store Helpers 2 360 

Typist 1 230 

TECHNICAL SECTION 

Technical Section Head 1 850 

MAINTENANCE 

Electrician - skilled 1 550 
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ANUUAL 
SALARY 
(BIRR) 

14,400 

5,400 

9,000 
2,760 
4,800 

1,440 

1,440 

2,700 

10,200 
7,800 

3,600 

9,000 

6,000 
2,760 
5,400 
7,200 

4,320 

2,760 

10,200 

t:,600 
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TABLE XII (Cont'd) 

liEM I CESCRI PT ICN 
NO. 

21 ~ecnanics - skilled 

QuALITY CONTROL 

22 Technologist - skilled 
23 L~boratory Technicians - skilled 

PRODUCTION 

I 

24 Foremen - skilled 
25 Raw materials feeding - unskilled 
26 Washing - unskilled 
27 Peeling/rooting - unskilled 
28 Washing - unskilled 
29 Tri111T1ing/slicing - unskilled 
30 Dicing - semi-skilled 
3l Blanching - semi-skilled 
32 Drying - semi-skilled 
33 Screening /Grinding -

semi-skilled 
34 Inspection and packaging -

semi-skilled 

35 Boiler attendants - semi-skilled 

Sub-total 

Employment Benefits (25%) 

Total Annual Expense 

L4 8 -

MONTHLY ANNUAL 
QTY. SALARY SALARY 

(BIRR) \BIRR) 

2 1,100 13,200 

1 750 9,000 

2 900 10,800 

3 1,650 19,800 

3 360 4,320 

3 360 4,320 

6 720 8,640 

3 360 4,320 

6 720 8,640 

3 750 9,000 

3 750 9,000 

3 750 9,000 

6 1,500 18,000 

6 1,500 18,000 

3 750 9,000 

79 22,735 272 ,820 

- - 68,205 

-
- - 341,025 
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A labour-intensive technology has b~en selected fo~ the 

small output of the plant. The machinery and equipment as ~e:l 

as the processing technology are not sophisticated. Hence ~ost 

of the labour needed in the dehydration plant can readily be 

trained on site before and after commissioning. Experts from 

the suppliers can provide this training. A study tour of t~ree 

to four weeks to welt-known vegetable dehydrators in developing 

and developed countries is recommended for the plant manager, 

the technical section head, and the quality control s;ecialist. 
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VIII. IMPLEMENTATION 

The dehydration plant can be implemented within a two years 

~eriod. (See Figure IV). The evaluation of the feasibility 

study and approval are estimated to take two months. The re-

commended study tour should be taken sometime in the middle 

of the construction period to provide sufficient time to contact 

and visit machinery and equipment suppliers before shipment. 

Recruitment of employees would start just before installation 

to acquaint the technical personnel with the machinery and equip­

ment. On-the-job training would commence with the trial run 

and exter.ds into the production period depending on the types 

of product and output level. 
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IX. FINANCIAL AND ECONOMIC EVALUATION 

A. FINANCIAL ANALYSIS 

l. Total Initial Investment Cost 

The major breakdown of the total initial investment 

cost is shown in Table XIII. 

TABLE XIII 

SUMMARY OF THE INITIAL INVESTMENT COST 

( '000 BIRR ) 

Foreign Local 

Buildings and civil works 321.75 750.76 

Plan~ machinery and equipment 651.22 81.40 

Off ice furniture and equipment 11.25 33.75 

Vehicles 11.25 14.44 

Pre-production expenditure 34.12 484.84 

Total 1029.59 1365.19 

Total 

1072.51 

732.62 

45.00 

25.69 

518.96 

2394.78 

The foreign currency component of the total initial 

invcst~ent cost will be about 43•. About 63• of the total 

foreign currency requirement will be for machinery and equipment. 
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2. Working Capital Requirement 

The following parameters were used to estimate the 

net working capital requirements of the vegetable dehydration 

plant. 

Items Months of Coverage 

1. Cash in hand 0.5 

2. Accounts receivable 2.0 

3. Raw materials - f oreiqn 6.0 

4. Raw materials - local 1.0 

5. Work in progress 0.25 

6. Finished products 0.5 

7. Accounts payable 1.0 

The net working capital requirement at full capacity 

will be Birr 0.74 million, of which only 7% will be required 

in foreign currency. 

3. Production Costs 

The detailed production cost estimation is given 

together with other required financial statements. The pro­

duction cost at full capacity amounts to Birr 4.26 million, 

out of which only 3t will be in foreign currency. 

4. Internal Rate of Return (IRR) 

The vegetable dehydration plant will not be a 

financially viable venture. The internal rate of return turned 

out to be below zero with net present value of Birr -9.82 

million discounted at lOt p.a. 
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If this plant is to be integrated with the merti-Jeju 

Vegetable Processing Plant there will be cost reductions amounting 

to Birr 0.35 million and 0.13 million fixed investment and opera­

tin~ costs respectively. The viability of the project was tested 

af~er taking the cost reductions. ~he net present value turned 

out to be Birr -8.52 million discounted at 10\ p.a. 

The typical international CIF prices per tonne of 

carrots and. onions is US$21UO and US$2000, respectively. 

The average selling price assumed for financial analysis 

was US $1.75 per kg for carrots and US $1.85 per kg. for onion 

after deducting 12\ for insurance and freight charges •• 

5. Breakeven Analyses 

~he average variable cost per unit by far exceeds 

the average selling price per unit. Inorder to breakeven the 

unit selling price ~f onions and carrots has to be increased 

to Birr 5 and 4.50 respectively. 

9. ECONOMIC ANALYSIS 

The economic rate of return is -3.08' with a net present 

value of Birr -2.47 million discounted at 10• p.a. 

The project will create employment for a total of 79 

peo~le. 
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ii.PP END i X A 

TABLES OF FINANCIAL AND ECONOMIC 

ANALYSES 
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rt1•• l1t11\lt1t co1\1 
Laa•. 1lt1 trtt1r1tlo1, d1•1lo,..1\ 0.00 D.00 
latl•t111 aa• cl•ll 1ork1 . . . . . IU.~I 429. 00 
i11lll1rr ••• 11r•lct f1cllltl11 . U.19 D.00 
lacortorat .. f 111• 1111\1 . . . . . IS .00 30.00 
Pl11\ 11c•t1err ••• tt•l,..1\ . . . 293.H 439.~1 

tot ---····-····-- ······--······ 
VI Total f l1t4 l1•11t111t coata . . . . ITT.25 ue.~1 ...... 

Pr1·tro4actlt1 c1tlt1l 11,.1dlt1r11. H.11 463.11 
ltt 1trktaa catltal . . . . . . . 0.00 0.00 

----------···· --·-·-····----
Total 11ltl1l !1•11t111t co1\1 . . . lOU.U 1361. u 

Of it for1i11. ia I ........ 41.~1 38 .11 

Ye1et1ble Debrdr1tio1 Pl11t ··· Pi111ci1l A11lr1i1 . July 1911 
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~'(li~~Jt!.' ·' ~~:~ c o r,1 f' n R ~.L I j~ . 1111 I I I II ·~ ............ ,, ... I I 

TABLE A• 3 .••.•••..•••............. · · · · · · COUU 2. l ··--------------------··-- ·----------- INDDSTll&L PIOJICTS SllVICI, ADDIS &B&B& ····· 

Total Production Costa h ·ooo Birr 

!ear .. __ . __ . __ ...... 3 4 s I· 1 I 9-12 

'of IOI. ClflCltr (1l11l• tro41ct). I.OD 0.00 0.00 0.00 0.00 0.00 
111 11terl1l I . . . . . . . . . . . HU.42 2U6.~0 3104.S4 3271.10 3271.60 muo 
Ot••r r11 11teri1l1 . . . . . . . . 1.U I. 74 1.96 2.07 2.07 2.01 
ltllltl•• . . . . . . . . . . . . . II.ti 11. 42 H.U 90.20 90.20 90.20 
laer1r ............... lU.U 174. 23 193.61 203. 00 203.00 203.00 
La._1r, •trect . . . . . . . . . . . 341.U 341.03 341.03 341.03 341.03 341. 03 

t'4 lttalr, 11l1te111ce ........ H.19 U.89 S9.H H.H S9.U U.U 
"" CD Start1 l.H 0.00 0.00 0.00 0.00 0.00 .............. 

f actorr 01er••••• . . . . . . . . . 11.H 21.U 22.97 23. 70 23. 70 23.70 
-------------- -----------··· -------------- -------------· -------------- ------········ 

f actorr colt• . . . . . . . . . . . Hll.H 3432.21 3110.12 3991.U 3991.U 3991. 49 
&•1l1l1tr1tl1e 01er••••• . . . . . . U.IT 2S.7S 21 J7 21.U 21.U 21.U 
I1•lr. coat1, 11le1 ••• dl1trllMltlo1 I.OD 0.00 0.00 0.00 0.00 0.00 
llrect coat1, 111•1 ••• dl1trllMltlo1 l.IO 0.00 0.00 0.00 0.00 o.oc 
lltreclatl•• . . . . . . . . . . . . 241.U 240. 32 240. 32 2U. 32 131.39 13& .S2 
H111clal colta . . . . . . . . . . O.IO 0.00 0.00 0.00 0.00 0.00 

-------------- -------------- -------------- -------------- -------------- --·-··-···-··-
Total tr~1c\lo1 co1t1 . . . . . . . UH.21 3591. 3~ 4018.01 426US USl.32 41S8.46 

···········--· ·····-········ ···-··-·-···-· --····--······ --············ ---··········· ············-- ···----·------ --··-····----- ···----·-···-- ------······-· --···-······--
Coata ,., 11lt ( 11111• troduct ) . 1.00 0.00 0.00 0.00 0.00 0.00 
Of lt forel11, l . . . . . . . . .. 3.19 3.H 3 .19 3.0S 2.91 2 .96 
Of it urla~lt,l . . . . . . . . . . 19.Zl auo 83.0S 83.11 8S.97 U.16 
Total 11.._r . - - - - - - . . . . . 341.13 341.03 341.03 341 .03 341. 03 341 03 

------------------------------------------·--------------------··--------------------------------------····························· 
Ye11\1ble De~rdr1\lo1 Pl11\ ··· f l111clal &1alr1i1 . Julr 1911 
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~t. :~·' ~ ~I .· .· }1':b. (• 
~-~ C1 0f'!f,1~~ 

__________ TAIU ... ~ ... .A.,) .... iC.Qnt..~aL .................... ····· conn 2.1 - UDOSTIUL PIOJICTS Sln!CI, ADDIS &BUA ··•·· 

Total Production Coate 11 ·ooo Birr 

lear . . .......... . 
l of 1oa. cattcl\r (1l1&l• prod1c\). 
la• 11\trlal l . . . 
O\~tr r11 11ttri1l1 . 
l\lll\ltl . . . . •.. ,., . . . . . . . 
La~r. •tree\ ... 
l1t1lr, 11i1t1111c1 
St1rt1 . . . . . 
f ac\orJ 011r••••• . 

fac\orr co1\1 . . . . 
1•1l1i1\r1tl•• o••r••••• . . . . . . 
I1•lr. co1\1, 1111111• dl1trlb1\lo1 
Direct coat1, 11111 11d dl1\rl~tl?1 
a.pr1ciAtl~1 . . 
f l111ci1l co1\1 . . . . 

To\1l prod1ctlo1 co1\1 . 

U·ll 

0.00 
3211 .&O 

2.07 
to.20 

2U.OO 
341.03 
H.19 
0.01 

23.10 

Sttl.41 
21.U 
0.00 
0.00 
~1.n 
0.00 

4071.H 
.. ........ -.... -----·---·-····--

Co,t1 per ~•lt ( 1l11l1 product l 0.00 
or it for1l11. ' . 1.40 
Of i\ '1ri1ble,I . 17.~0 
Total 11~1r . . . . . . . . . . . 341.03 

...................................... ····---------------·-···""- .............................................................. ······-··•••M••••• ........................ . 
Ve~etable Debrdr1tlo1 Pl11t ··· fl111ci1l A11lr1l1 . Julr 1~8b 
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---------------------
~f 1Y1'~ (• :i ~

~ 
~·1 :: .. · ... k· FAR ~ .. 1.,*if!' ~10'1111111 11 

------------~~~~~---~~-~------------------------------------------ COBF&I 2.1 - INDUSTll&L PROJICTS SllYICI, ADDIS &BABA --·-· 

Cashflow Tables, construction in ·ooo Birr 

Tear ...... l 2 

Total c11~ l1f lo1 uu.u 1361.U 
-------------- --------------

rl111clal rtlOlfCll . lU3.U 136l.U 
S1l11, 11\ of \11 . I.ti 0.00 

Total ca1~ otlflo1 . llU.03 Ull.U 
-------------- --------------

Total 1111\1 . . . 1033.U 1361.l~ 

t4 Operat111 co1t1 . . .... 0.00 
0\ Coal of f l1a1r.1 . O.H 0.00 
~ 

•••• , ... t .... O.H 0.00 
Corporate tu .. O.to 0.00 
DiTlde1d1 Plld .. 0.00 0.00 

Surpl11 ( def lcll I 1.H 0.00 
Cu11lal1d ca1a ~l11ce O.IO 0.00 

hflo1, local ... Ul.13 833. 26 
Outf1111, local ... Ul.13 833.26 
Surplua ( deflcll l O.IO 0.00 
l1f lo1, forei11 . . Ht.10 S28. 49 
0.tf 101, for1l11 ... Hl.10 S28. 49 
S1rpl11 ( d1tlcll ~ O.H 0.00 

let caaaf lot • . . . . -1'33.U -u11. n 
C111lal" 11\ ca1af lo1 -tiH.H -2314.11 
-------------------------------------------------------------------·-----------------------------------·-····-·····················-fe1etable Deardratio1 Plant --- Pi11ncl1l &11lr1i1 . Julr 1998 



---------------------

' 

tot 
0\ 
N 

~f· .. ~L~1~~ r· ·, 
~~~~ .. ~;)}.? C: OMFAR . 

. ~ ... -:..,.P .·I 1111 1111 · 

......... T~!l¥~.--h.·.? ... J.<;~n!-.~flL .......................... COIHI 2. l · llDOSTIUL PROJICTS SllYICI, ADDIS HAU · 

Caehtlow tables, product ion i1 ·ooo Birr 

ltu ......... 3 4 s 6 1 8 

lot1l ca1~ 11f lo1 . . uu.n mt.DI 2832.64 2970' 71 29SS.60 29SS.60 
---------····· --------···-·· -------------- ·---------·--· ·-··---······· --------····--

f l111clal re1otrct1 . ZH.lT 30.16 31. 49 15. ll 0.00 0.00 
S1le1, 1t\ of \11 .. ZlTI .11 2Ul.20 2801. u ZU5.60 2U5.&0 ZUS.60 

To\al c11~ 01\f lo1 . . HOl.33 uu .19 3938.IT 4068.SO 4019.U 400.62 
-------------- ·------------- --------·-···· ·-·--··-·····- --·······----- ··--···-····--

To\al 111t\1 . . . . 122.31 99. l& lUl.18 U.S7 0.00 25.69 
O,.ra\il& COl\I . . . HH.H 301.03 3837. 69 4019.93 4019.93 4019.93 
Coit of f l111ct . . . .... 0.00 0.00 0.00 0.00 0.00 
ltflJHI\ ..... .... 0.00 0.00 0.00 0.00 0.00 
CorfOra\t \11 ... .... 0.00 0.00 0.00 0.00 0. 00 
Dl1t••••• pt• . . . . ... 0.00 0.00 0.00 0.00 0.00 

S1rpl11 ( ••f lcl\ ) . -104.11 -1031. u ·1106.U ·l09T.T8 • lOU. 33 • l090. 02 
C111l1\1d c11~ llll11ct ·UU.07 ·2512.28 ·3618.0 ·Ul6.2l ·5780 .54 ·6810' 56 

l1tlo1, local .... 2431.11 2519.04 2832.62 2970. Tl 2955.60 2955.60 
0.UlOI, loc.al .... 31H.H m8.12 3900.21 4029.84 398l.3l 3995.U 
S1rpl11 ( ••tlclt ) . -1Ul.H ·999. u · 1061.67 ·1H9. l4 ·1025.71 ·1040.15 
l1flo1, for1l11 ... 3.17 0.02 0.02 0.01 0.00 0.00 
O.\flo1, foret11 ... U.41 31.36 38.SB 31.U 31.&2 49.11 
S1rpl11 ( deficit ) ·U.U -31.34 ·31. ~' ·31.64 ·38.62 ·49.17 

le\ c11~f lo1 . . . . . -1414.IT ·1031. u ·1106.24 ·1091. 78 ·1064.33 ·1090.02 
C11tl1~•• 1e\ c11~f lo1 -3111.15 -4901.H ·6013.21 • 1111. 00 -8m.33 ·9265. 35 
·-----------···-··-------- ·-·--------------------·-· ------·-···------------------··--·······------------·-·····--------···-·--·-· 

te1e\1ble Deb1dratio1 Pl11t -·- riDIDClal &11l11i~ . JuiJ : 
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0\ 
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TABLE A. 5 (Cont'd) ........... COHU 2 I - UDOSTIUL PROJICTS s1mc1 I ADDIS &B&B& - •... ----------------------------------------------------------- . 
Caahtlow t.ablea, product.ion i1 'OOij Birr 

'••r ........ . 

To\11 c11h 11f lo1 . . 

r1111cl1l r1101re11 . 
S1le1, 11t of t11 . . 

Total c11• 01tf lo1 . . 

Tot1l 1111\1 . . 
Oper1tl11 r.01t1 . 
Coat of f ia11ce . 
leplJHlt .. 
Corporate tu 
Dhid11d1 pdd 

S1rpl11 ( deficit ) 
C111l1ted c11• a.il11ce 

J1f lo1, local . . . 
Outflo1, local ... 
S.rpl11 ( deficit ) 
l1f lo1, for1l11 . . . 
O.tflo1, for1l11 ... 
S.rpl11 ( .. f lclt ) 

let c11hf lo1 . . . . . 
C11tlate4 11t c11•f lo1 

• 
UH.II 

0.00 
21H.IO 

4111.93 

0.00 
4011.93 

0.11 .... . ... 
l.lu 

-IOU.33 
-7934.H 

HH.H 
3911.U 

-1025.TI 
I.II 

u:az 
-31.IZ 

-1114.33 
-11321.11 

lD 

2US.60 

0.00 
ZHS.IO 

Ul9.93 

0.00 
4019.93 

0.00 
0.00 
0 00 
0.00 

-1064. 33 
-1999. 22 

29H.&O 
3911.31 

-IOU. Tl 
0.00 

31.12 
-31.12 

-1014.33 
-11314.11 

II 

2U~. 60 

0.00 
29SS.60 

4019.93 

b.00 
4019.93 

O.GO 
0.00 
0.00 
0.00 

·1064.33 
-lbOU.SS 

29SS.60 
3981.31 

·I02S.TI 
0.00 

31.62 
-31.62 

· 1064 .33 
-1208. 3t 

12 

2U~.60 

0.00 
29SS.60 

4019.93 

0.00 
4019.93 

0.00 
0.00 
0 00 
0.00 

·1054.33 
·11127 .81 

29S~.60 
3981.31 

-IOU.Tl 
0.00 

38.12 
-38 .12 

-1064.33 
-US22.61 

13 

2US.60 

0.00 
29S~.80 

400. 82 

2~.69 
4019.93 

0 OU 
0.00 
O.OU 
0.00 

·1090.02 
-12217. 90 

29S~. 60 
399US 

-1040. u 
0.00 

49.IT 
-49 87 

· 1090. 02 
-14812. 69 

14 

29SS.60 

0.00 
29SS.~O 

4019.93 

O.UO 
4019.93 

0 00 
0.00 
0.00 
0.00 

·1064.33 
· 13282. 23 

29U.&O 
3981.31 

·102S. Tl 
o.uo 

38.62 
-38.62 

-1064.33 
·U677 .02 

te1etabl1 D1h,dr1\io1 Pl11\ ·-- r111aci1l &aal,1i1 . Jul' 1988 



---------------------
TABLE A.5 (Cont'd> ............................ COlf&l 2.1 --··-------------------------------·------

·'' I. ' . ~· .~;.., • Ill. .. ~. 
Nr.((~';',··,·~ .. 
~"-fi;:,j)~ ( OMFAR .I 

~· ·:.~· . I I It I I 111 I 

· llDOSTll&L PIOJICTS SllYICI, &ODIS &BAB& ····· 
Caahflow tables, product 1 on i1 ·ooo Birr 

Tear ........ u 16 17 

Total caa• 11f lo1 . ZIH.H 29SS.60 29SS.60 
-----------··· ---------···-- --------------r11a1ctal re1ource1 . l.H 0.00 0.00 

Salea, ae\ of \a1 . HH.IO 29SS.60 29SS.60 

Total ca1• ottf 101 . . 4111.13 4019.U 4019.U 
-------------- -·-····----··· --------------

t1 Total 1111t1 . . . . I.II 1.00 0.00 
0\ Ottra\111 co1t1 . . . 4111.U 4011.93 4019.93 ... Co1\ of f 11a1ce . . . I.II 0.00 0.00 

ltpar111t ..... .... I.DO 0.00 
Corporate t11 ... I.II 0.00 0.00 
11,1••••1 tal• . . . . ... 0.00 0.00 

S1rpl11 ( ••f lcit l -1114. S3 · 1014 .33 · 1064 .33 
C111l1ttd ca1• i..111ct ·14341.H • U410.19 ·164U.22 

111101, local .... HU.II HH.60 295S.60 
O.tflo1, local .... 3111.U 3111.31 3911.31 
S.rpl11 ( dtftctt ) . ·UH.Tl ·UH.11 -1025. Tl 
l1flo1, forel11 . . . . ... I.to 0.00 
O.tflo1 1 forel11 ... H.12 31.12 31.U 
S.rpl11 ( dtftcl' ) . ·H.12 -31.12 3i.U 

It' ca1•tlo1 . . . . . ·lllt.33 ·IOlt ~3 -1064.33 
C111l1\ed 11\ c11•tlo1 ·llTtl.35 -17105.11 ·lllT0.01 
---------------------------------------------------------·----------·-·········-·--··············~················~················· 

•e11t1bl1 D1•rdr1~to• PlaDt ··· Fl111clal &11lr111 . JulJ 1188 
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tot 
0\ 

"" 

TABLE A. s (cont'd> ................ conn 2. t 
····-····-·········-····-·····-·-···--···········-···· 

Caehflow Diecountin•: 

1) l••l\J pal• ter111 le\ i1co1t flo1: 
le\ •re1e1\ •1lue .............. ·10606.04 at 10.00 I 
l1\er11l 11\e of le\1r1 (llllll .. 1ot fou1d 

bl let Mort~ ter111 let ca1~ re\ura: 
le\ pre1e1\ •alue .............. ·9120.36 at 
l1\er11l 11\e of le\1r1 (11112) .. 10\ f~u14 

10.00 ' 

c) 11ter11l 11\e of lt\1r1 01 \0\11 l1•e1\1e1\: 
let •re1e1\ ••lue .............. -9120.36 1t 10.00 I 
l1\er11l l•\e of le\1r1 ( Ill l .. 10\ fouad 

le\ Mor\~ : a.11\J p1ld plu1 re1erte1 

·" ~ ' ~ 
.~~. 1 "!'.,·;-ioa~ 
~·11 !Aiwa:4.9'' , , ·~ 
~.:.· r-·~-j;}? c OMFAR .I 

---··:~ .·1 11111· 

llDDSTll&L PIOJICTS s11•tc1, &ODIS &l&B& 

··························--···································-······························· ··········-~---······················ 
¥e1etable Deb,dr1tio1 PlaDt ··· •1111cl1l &111,111 . JulJ 19' 
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t"4 
0\ 
CD 

w· · .. ·· .,_.IY~ r. :i 
·~"'\I 

\. 1 ··~·j;}f COM FAR 
--.·•~ ,'I 111111111 

............... ~~~-~~---~.-.~ ... J.~~!1.~.'.~.L. .................... COlfU 2.1 • llDOSTIUL PIOJICTS SIUICI, ADDIS HU& •·•·· 

Net Incoae Stateaent 11 ·ooo lirr 

l11r ...... . 

Total 11111, 11cl. 11111 t11 . 
Lt11: •1r!1~lt co1\1, i1cl. 1al11 \a1. 

laria~lt 11r111 .. 
&1 I of \0\11 1alt1 

13 

2H~.U 
UH.U 

14 

29$$.U 
uu.n 

..••.......... •··••···•····• 
·IU.U 
·21.U 

·613.23 
·20.U 

1$ 

21U.U 
3$U.U 

·&U.23 
·20.U 

lo1·•arla~l1 coe\1, l1cl. dttr1cl1\lo1 ~01.11 $09.16 ~09.11 
....•......... .............. ·············· 

O,.r1tl11al 11r1l1 . . . . . . . . . . ·1123.01 ·1123.0t ·1123.01 
la I of \ot1l 11111 . . . . . . . . . ·31.H ·31.00 ·31.00 

Coit of f l111c1 . . . . . . . . . . 

Cro11 troUt . 
UlOIUCll .. 
T111~l1 troll\ . 
T11 . . . . . . . . . 

ltt troflt ..... 

11•141141 t114 . . . 
l1dl1trl~t .. troflt . . . . . 
&cc111l1\td 11dl1trl~ttd troflt . 

Cro11 troflt, I of total 11lt1 . 
It\ troflt, I of total 11lt1 . 
IOI, ltt troflt, I of "'ltr . 
IOI, let trotlt•l1ter11t, I of i11e1t. 

.... 
·llU.H 

1.00 
·llU.H . ... 

0.00 

·1123.U 
0.00 

·1123.0I 
0.00 

0.00 

·1123.0I 
0.00 

·1123.0t 
0.00 

.....••.................................•• 
·llU.H 

1.00 
·1123.H 

·lUH.U 

·31.H 
·31.40 
·U.IO 
·U.H 

·1123.ot 

0.00 
·1123.09 

·14488.IO 

·38.00 
·31.00 
·46.90 
. 3$ .26 

·1123.DI 

0.00 
• 1123. 09 

·U&ll.U 

·U.OO 
·31.00 
·46.90 
·35.H 

16 

UU.80 
3Hl.U 

·613.23 
·20. u 

$09.H 

·1123.ot 
·H.00 

0.00 

·1123.0I 
0.00 

·llU.OI 
0.00 

• 1123. OI 

0.00 
·1123.0I 

·11734.H 

·H.00 
·31. 00 
·41.90 
·U.28 

17 

UU.60 
3$11.13 

·613.23 
·20.H 

$09.87 

·1123.10 
·31. 00 

0.00 

·1123.10 
0.00 

• 1123 10 
0.00 

·1123.10 

0.00 
·llU.10 

·lUU.08 

·31.00 
·H.00 
·46.90 
• 3$. Z8 

·····························································-·····---····--·-····-························-········~·-············-
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---------------------
TAULE A· 7 .......••..•......•................ ·· ..... COlfU 2.1 -----·-------·-·----····----

~ ·' ~· .. . , .... . ;.~.. ~·~ 

W.·t .. :~ ·' f~ ... ) ~1 ~&COMFAR 
....,...,:; .'I 111111111 

INDUSTRIAL PROJICTS SIRYICI, ADDIS ABABA ····· 

Projected Balance Sheets, conf'truction iD ·ooo Birr 

1Hr .... 

Total u1Ph ...... 1C33.03 23Y4. 18 
····---·----·- .................... 

ri1ed 111e\1, 1et ~r depreciatloa b.UO 1033.03 
Co11tructio1 i1 ~ro1rea1 .... 1033.03 1361.7~ 
Cure.\ 111eta .... . ... 0.00 0.00 
Cu•. b11k ........... o.uo 0.00 
c •• ~ 11rpl11, fi111ce .,.111ble . 0.00 0.00 
Lo11 c1rri•d for11rd 0.00 0.00 

t1 Loll 
0\ 

.............. 0.00 0.00 
\0 

To\1l li1bili\i11 ..... llU.03 2394.U 
··-·········-- ............... 

"•ltr capital ...... llU.U 2394. u 
l111rt11, re\11114 profit . I.DI 0.00 
Profit .......... I.DI O.DD 
Lola 114 "41111 t1r1 deb\ . I.OD 0.00 
C1rr11\ ll1bll1U11 ...... I.OD D.00 
ll1k oterdraft, fl111ce re,ulred. 0.00 0.00 

Total debt ....... O.OD 0.00 

•••ltr, l of ll1bllltl11 IOI.OD 100.00 
-------·-----·--------------------------------------------------··---------------------·················-········-·················· 

te1et1ble De~1dr1ilo1 Pl11i ··· rt111cl1l 61111111 . Jul1 1911 
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--------------------· 
TABLE A. 7 (Cont'd) 

tear ......... .... 9 10 II 12 13 14 

Total 1111ta ..•.. .. lGH2.l6 11?2C.63 12190.96 138~~. 29 1490.31 16009.64 
······-·-··--- .................. ----·········· ....................................................... 

f l1ed 1111t1, 1et of deprecl1tl~1 ISO. 91 114.0 677.92 W.40 482. 63 449. ~6 
Co11tructlo1 is pro1re11 . . . . 0.00 0.00 D.DG 0.00 25. 69 U.00 
Curr11t a11et1 . . . . . . . . . lOU.40 1052.40 1052.40 1052.40 10~2.40 1052.40 
Ca1b, bi1k . . . . . ..... II.II 11.18 11.H II.II 18.11 18.H 
r~.~ 11rpl11, f11a1ce atailable . 0.00 0.00 0.00 0.00 0.00 0.00 
Lo11 carried for1ard . . .. UH.JI 8640.05 9140. 90 11041. 76 m.2. 61 13365. 70 

t"4 Lo11 .............. UH.15 1200. 85 1200. as 1200. as 1123.09 1123.09 
~ ...... 

Total ll1billtl11 ........ lHIZ.lO 11726.63 12790. 96 138~~.n 1045 31 16009. 64 
-·····-------- ..................... ................... ................ .................... . ................. 

•••ltJ c1pttd ......... UH.Tl nu. 11 2394.78 2394. 78 2394. 78 2394 .11 
le11rte1, r1tal11d profit ... .... 0.00 0.00 0.00 0.00 0.00 
Pnflt ............. I.II 0.00 0.00 0.00 D.00 0.00 
Loa& aid 11dl11 t1r1 debt . . . . I.II 0.00 0.00 0.00 0.00 0.00 
C1rr11t UabUlU11 . . . . . . . UZ.IZ 332.12 332 .12 332.62 332. 62 332.62 
Ital oterdr1ft, fl1a1ce r••uired. HU.II 1999.22 10063.55 11121.11 12211. 90 13212. 23 

Total d1bt . . . . . . . . . . . IZIT .U 9331.15 1039&. ll 11460.51 mso.u 13114.U 

l•1ltJ, I of ll1bllltl11 .... Z2.41 20.42 18.'2 17 .28 16 '02 14.H 
--------------------···-···-··················--·····-·······--··-·········----···········-········································· 
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t"4 .... 
f.,.) 

H·:... • ~·SJ• ~""· ·~· ... 
~:f · .. ' ;,,1··,·~ ,. ... , 
·~1 •;:.·)~:'cOMFAR . 

• ~ •• ~· .·I 1111 ""I 
...... 'l'AftlJ;,: ___ h_\.7 .... J.C.Qnt~s:!L ..................... -· ·-·-- COllU 2.1 - UDOSTIUL PMOJICTS SIRVICI, ADDIS ABABA 

Projected Balance Sheets, Production in ·ooo Birr 

!ear ............. . 

Total a11e\1 . . . . . . . . . . 

r11ed a11et1, ltt of depreciatioa 
Co11tr1ctlo1 la pro1re11 . . . . 
Curreat 1111te . . . . . . . . . 
C11~. kak .......... . 
C11~ ••r•l••· fl111ce atailable . 
Lo11 carried for11rd . 
Lo11 ...•.......... 

Total lt1•tlltle1 . . . . . . 

ltaltr catltal . . . . . . 
11111111, rt\alaed frof lt . . .. 
Protlt ......... . 
Lo11 aad 114111 \tr1 debt . . . 
C1rre1t lta•tlltl11 . . . . . . 
la1k oterdraf\, fl111ce retuired. 

Tohl debt . . . . . . . . . . . 

ltultr, I of ltebllttlea .... 

u 

mu.n 
390.80 

0.00 
mZ.40 

18.H 
0.00 

14411.10 
1123.09 

nen.n 
2314. Tl 

t.00 
0.00 
0.00 

332.62 
1041.H 

14171.19 

14.03 

16 

18138.30 

332.04 
0.00 

10~2 4P 
IL1 
0.00 

m11.u 
1123.09 

11138.30 

2394.U 
0.00 
0.00 
0.00 

332. 62 
ISU0.89 

1~74~ J2 

13.20 

17 

19202.63 

273. 2T 
0.00 

IOS2. 40 
18.H 
0.00 

11734.H 
1123.10 

19202.U 

2394.U 
0.00 
0.00 
0.00 

332.62 
114U. 22 

l&IOT .U 

12.47 
·-------··-·········-···········-······································ ·····-················--······················-············-· 
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.~:~· . ~ ~·2 . ,..~· ,• ,' ·~·1"t~~ . 
~I. . ·:'.·· ,1l:· .• t• .1 
"·Ii:;. • I :i ,,· ' 0 ,,, r f·"'.., 
~~ I ./.t;' '4..· 'I II 11111'\ 

__... '.;''"' . I I It I I I•'' 

TABLE A.8 - ECONOMIC ANALYSIS ··········------------················································ coar&R 2. 1 - INDUSTRIAL PIOJICTS SIRYICI, ADDIS ABABA ····· 

Cashf low tablea, production 11 ·ooo Birr 

1ur. ....... 3 4 ~ 6 7 

T~\al caa• i1flc1 .. 2311. 21 rn 1.l~ 28H.11 2966.U 29~~.60 29~~.60 

---·-··------· ---------·-·-· -·····-··-···· ---~-·-··--··- ................ 
"' ...... -............ 

Ji111cl1l re1ource1 . 192. lT u.u 23. 62 11.34 0.00 0.00 

S1le1, 11\ of \11 .. %111 .11 2411.20 2801.lS 29SS.60 21SS.60 29SS.60 

Total c11t 01tf lo1 . . 2HO.H 2114.0~ 2970.82 3066. 22 3031. 13 3049. 41 
-------------- -------------- -------------- -------------- ............... ----·····-···· 

Total 1111\1 . . . . 121.IT T4JO 76.02 36.49 0.00 n.n 
~ o,.ratlaa co1t1 . . . UH.ti 2509.S~ 2894. 81 3031. u 3031.U 3031. 'f 3 

~ Coat of f l111c1 . . . O.H 0.00 0.00 0.00 0.00 0.00 
w 

•••• , ... t ..... .... 0.00 0.00 0.00 0.00 0.00 

Corporate t11 ... . ... O.DO 0.00 0.00 0.00 0.00 

11•1••·•· tal• . . . . ... O.H 0.00 0.00 0.00 0.00 

S.rtl•• ( ••flclt ) . -~Tl.II -m.10 -146. o~ -101.21 -7&. u ·93.H 

C111l1te• c11~ bll11c1 -U9.H -TU.29 -898.JS -999. 63 · l07US · 1169 .64 

l1flo1, local .... UH.ll Ull.U 2824.U 2966. 93 29SS.60 ms.so 
0Gtflo1, loc1l .... 2902.41 264~ 69 2932.24 3029.U 2993. 11 2999.61 

Surtlua ' deflc1t I -S34. 31 -134. 36 . 107. 49 ·62.14 ·37.~l ·H.01 

hflo1, hrei11 . . . 3. lT 0.02 0.02 0.01 0.00 0.00 

0.tflo•, forel11 .. U.40 38 36 38.S8 38.6S 38.62 49.87 

Surpl11 ( def lcit I -o.n -31.34 ·38.S6 ·38.64 ·38.62 ·49.87 

let c11~f lo1 . . . . . -~Tl.II -JU.70 . i46.0S -101.21 ·11. 13 ·93.11 

C1111l1t14 11t c11•tlo1 -UU.11 -2129.IO ·21TS.86 -29n. u -30U.2T ·3147.I~ 

----------------------------------···-····-······-·········----------·························-·················-···················· 
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--------------------· 

tot 
....a .. 

,... t . . .. 
~~-. . ...... ·~) 
N'~I i ~~J-~ ., ·\·~ 1° - I 

~~:· ·j~:··j).~"c OMF'nR 
......... ,..._.l I 1111I1111 

llDUSTll&L PIOJICTS SIRVICI. ADDiS &B&Bl ····· TABI.E A.8 (Cont'd) ·········--··-····- r,ouu 2.1 
---------------------------------------------------

Caahflow tab lea, production in ·ooo Blrr 

1ur ...... · 

Total c11~ i1f lo1 

r11a1cial r1101rce1 
Sal11, 1e\ of taa . 

Total ca1~ 01\f lo• . 

Total 1111\1 . . 
o,.ra\ll& co1\1 . 
Col\ of ll111c1 . .... , ... , .. 
Cor,.ra\1 \11 
lh1'11•• tal• 

S1rtl11 l 4tflclt ) 
C111l1\e4 c11~ bal11ce 

I 

21H.H 
--------------

I.IC 
UH.II 

3131.73 
............................ .... 

HU.TS 
I.II 
I.II .... .... 

·11.U 
-12n.n 

10 

20~.60 
............................ 

0.00 
2H~.60 

3031.73 
.................................. 

0.00 
3031.13 

1.00 
I.CD 
a.oo 
0.08 

·16.ll 
-1321.90 

111101, loc1l . . . 29~~.ll 29~5.60 
Outflo•, locd . . . 2913. ll 2993.l I 
S1rtl11 ( deflci\ ) -37.~l -3T.~1 
l1flo1, foret11 . . I.II 0.00 
Outf!o•, for1l11 . . 31.12 38.62 

II 

29~~.60 
.. ------.. -.. -.. -.. 

0.00 
29~~.60 

3031.73 
.. -.. -.. --........... .. 

0.00 
3031.13 

0.00 
0.00 
0.00 
0.00 

. 76 .13 
-1398.03 

29~~.60 
2993 II 

-31 JI 
0.00 

38.62 
-38.62 

l2 

20~.60 
.......... ---------

0.00 
29~5.60 

3031. 13 
..................... 

0.00 
3031.13 

0.00 
0.00 
0.00 
0.00 

-76.13 
·1UU6 

29~5.60 
2993. II 
-37.~1 

0.00 
38.62 
-3~. 62 

u 

29~~. tiO 
.......................... 

0.00 
2H5 .60 

3049. 48 
. ........... -...... -.. 

11.H 
3031. n 

0.00 
0.00 
0.00 
0.00 

·93.88 
-1~68.04 

29~5.60 
2999.61 
·U.01 

0.00 
U.87 

-49.81 

14 

2n~.&o 
................... ~ .... 

0.00 
29~~.60 

3031. 13 

0.00 
3031. u 

0.00 
0.00 
0.00 
0.00 

·U.13 
-1644' l1 

295~.60 
2993. II 

·37 JI 
0.00 

38.U 
·38 62 

S1rpl11 l 4tllclt ) ·31 S2 ·38.62 

ltlc11Ulo1.... -11.U -16.13 ·16.13 ·16.13 -93.88 ·76.13 
C .. clate• 1ot ca1~fl~W -3223.28 ·3299.41 ·331~.~4 ·34~1.67 ·3~4~.~~ ·3621.68 
-----------························-····················-·-··- ··········-·················································· ·••··•·•· 
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-----------~--------· 

~~~,)~ ( Ol"lfnR, 
'i~-~-· .1. ;:.1.i ' ' 'I I I I I I l I I I 

""'"·'LE A.8 (Cont'C!J.. ........................... COU&R 2.1 ------ -· ·····--·------·-···-······ IMDOSTRl&L ~kOJiCTS SIRYICI, ADDIS &BAB&····· 

Cat low Tables, construction iD . 000 Birr 

fear . . . . . . . 1 2 

Total ~a•• l1f lo1 . . HZ.ti lOU.03 
---------·---- -------·--·-·· 

f l1a1cial rt1t1rct1 . HZ.ti 10U.03 
S.lt1, att of \a1 .. .... 0.00 

t'4 Total ca•• ot\f 101 . HZ.41 10U.03 
-..J 

-------------- --------------U'I 

Total a11t\1 . . . 112.41 IOU.03 
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I. SUMMARY 

Castor oil is processed from castor beans for applications 

in various chemical industries such as pharmaceutical, CC'smetics, 

paints and paper industries. In the case of Ethiopia, though 

castor oil can find domestic application in the production of 

laundry soap, it seems aore economical to process the product 

for the export market. 

In view of the likely constraints in the supply of the 

raw material, ca~tor beans, a ainimum economic size plant of 

2,350 tons has been proposed. 

The envisaged volume of production is estimated to require 

5,000 to 6,000 tons of castor beans per year. Such quantity 

is anticipatec to be met from collection of castor seeds from 

wild growing plants as well as through systematic cultivation. 

The manufacturing process of the castor oil involves cleaning 

and preparation, pressing, and filtering. 

The plant is estimated to cost about Birr 2.3 million, 

of which about 63• is in foreiqn currency. It is expected to 

generate employment for 61 people other than those to be engaged 

in marketing the produ~ and in cultivation and collection of 

the raw material. 

The project is not financially viable. The economic rate 

of return (23.04\) is, however, attractive enough to recommend 

the project for a further detailed study, especially with respect 

to the possibility of cultivatinq the castor plant. 
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II. INTRODUCTION 

Castor oil is a non-edible vegetable oil which has multiple 

industrial applications. These applications, among others, 

include the production of soap, paints, cosmetics, and other 

chemical production. 

Castor oil production is highly raw material oriented. 

Accordingly major producers are those countries which cultivate 

castor beans, the raw material used in castor oil production, 

in large qQantities. Its further processing for various applica­

tions, however, is carried out mainly by industrialized countries, 

consequently making them major importers of castor oil. 

Castor plant is known to grew wild in many tropical countries 

among which Ethiopia has been reported to be one. 

Earlier estimates of Ethfopia 's yearly prorluction of castor 

beans range between 10,GOO and 15,000 tons. A very small portion 

of these were exported. Some quantities were also used to be 

processed, for quite a few years, by one of the oil mills in 

the country for use in the production of soap. The production, 

however, had to be suspended as it was found inappropriate to 

process the castor beans in facilities used for other types of 

oil seeds. 

Castor oil production as a project idea has been identified 

in the Ten Years Pt..~spective Plan as one of the ·projects to 

be imple~ented during the plan period (1985 - 94). The idea 

was, however, for domestic application in the production of 

soaps and paints rather than for the export market as suqqested 

in this project profile. 
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III. MARKET AND PLANT CAPACITY 

A. MARKET STUCY 

1. Product Descirption and Applicatior. 

a. Product Description 

Castor oil is derived from seeds of a castor 

plant which grows in many parts of the world, especially in 

the tropical regions. Castor oil has a distinctive offensive 

odour and unpleasant flavour with nauseating effect after taste. 

It is vi~cousand clear, its colour ranging from colourless to 

amber or greenish. Chemically castor oil contains recinoleic 

acid which gives it a unique characteristic, among vegetable 

oils, of solubility in alcohol. It easily mixes with ethanol, 

methanol, ether, chloroform, and glacial acetic acid. Castor 

oil is also non~volatile and stores well without becoming rancid 

with the passage of time. Another chemical property of the 

oil is that it is insoluble in mineral oils unless it is mixed 

with another vegetable oil. 

Castor oil could be classified by the stages 

of its processing, crude or refined; by quality as first, second, 

etc. grade~; and by its derivatives (through further processing) 

as dehydrated castor oil,· hydrogeneted castor oil, polymerized 

castor oil, and sulphonated caster oil (commonly known as Turkey 

Red oil). 

Crude castor oil results in the intermediary 

stage of the processing of castor seeds. Usually it is further 

processed to the final stage to obtain refined castor oil. 

So~etimes the crude oil itself is used in the production of 

soaps. Both crud~ oil and refined oil are quoted in the inter­

national market. 
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Refined castor oil itself is differentiated by 

grades which are based on the ability of meeting standards for 

quality specifications. The s~ecifications and ~he designa­

tion of the grades may differ from country to country. 

(See Table V for British and U.S. Standards for first grade 

castor oil). 

Dehydrated castor oil, usually identified as 

DCO, is obtained by removing the water content in the refined 

castor oil by heating the oil in the presence of chemicals and 

minerals such as sulphuric acid, ~hosphoric acid, clays and 

metallic oxides. It is mainly used in protective coating and 

in the production of alkyd resins. 

Hydrogenated castor oil is a hard, waxy item 

produced by hydrogenation process. It is used in making 

hydroxystearic acid which is used as grease and as an inter­

mediate chemical. 

Polymerized castor oil is a rubber like item 

produced by combining refined castor oil with sulphur or diisocya­

nates. It can be blended with polystyrene to make it an impact 

resistant product. 

Sulfonated castor oil, which is also known by 

other names, is a viscous liquid which is produced by sulfonating 

castor oil with sulfuric acid and washing it. It is used in 

the textile, leather, soap and ~aper industries. 

b. Applicati~ 

Castor oil is a multiple use product which can 

be applied in the pharmaceutical, cosmetics, textile, leather, 

soap, paper and in other chemical industries. 

M4 
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Castor oil and its derivatives are used in: 

The production of protective coating, lacquer 

paints, and printing inks, 

The production of oil cloth, art~ficial leather 

and coated fabrics, 

Hydraulic fluids and polish production, 

Electrical insulating compound. 

Industrial lubricants, 

Paper coating, 

Medicine, as laxative, 

Manufacture of foamed plastics and rubber 

goods, 

Cosmetics for the production of lipsticks, 

ointment, hair dressing, etc •••• , 

Dyeing and finishing textiles and leather, 

Soap manufacture, and 

As source of sebacic acid which is used as 

a basic ingredient in the production of syn­

thetic resins and fibers. 

The use of castor oil in Ethiopia has been very 

limited. Products such as laxatives and alkyd resins, which 

use castor oil or its derivatives in their production, have 

been imported in a very limited quantity. The Addis Ababa Edible 

Oil Factory, a soap and oil producing plant under the Ethiopian 

Food Corporation, used to extract castor oil to produce soap. 

But this was suspended as it was found dangerous to process · 

castor seeds with othet oil seeds in the same line. The oil 

meal, which is highly toxic, also created a disposal problem 

for the plant. 

Two potential applications f~r castor oil in 

Ethiopia have been suggested, for the production of soaps and 

paints. These are discussed below. The export potential of 

the product has also been assessed. 

MS 
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2. Market and Demand Analysis 

a. World Supply and Demand 

(1) Production of Castor Beans 

The world production of castor beans, from_ 

which castor oil is extracted, has been showing a constant growth 

in the past few years as shown in Table I. The average annual 

growth rate of production from 1979 to 1985 was more than 9%. 

During this period, 76% - 82% of the world production was attri­

buted to three countries, namely, Brazil, India and China. 

Africa's share was only 3% - 4% of the world production. 

TABLE I 

WORLD PRODUCTION OF AND TRADE IN CASTOR BEANS 

( I 000 TONS ) 

--·-
Year Production Export Import 

1974 - 76 N.A. 99 108 

1977 - 78 N.A. 93 100 

1979 - 81 842 68 78 

1983 920 82 91 

1984 1037 112 106 

1985 1298 87 91 

SOURCE: 

M6 
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Various studies indicate that a substan­

tial pro~ortion of the reported castor bean production is from 

wildly growing castor plants. 

The trade statistics of castor beans 

show no apparent trend. They indicate, however, that the import 

and export of the product have not grown from what they were in 

1974 to 1976. The share of the trade as a proportion of the 

total production is also very low, 8.7% from 1979 to 1981 and 

7% in 1985, indicating that the producer countries process them. 

The supply in the international trade mainly comes from countries 

whose production is ve:ry small to justify the processing of 

the castor beans by them. An exception is China which has a 

substantial export during the indicated perioa. 

(2) World Trade in Cast.cu:. Oil 

The world import and export of castor 

oil from 1974 to 1985 is shown in Table II. Although there 

are fluctuations during some years, the overall picture is that 

the product has a stable demand in the international market. 

During the period indicated, th~ annual average export was 170,000 

tons; the lowest and the highest export being 127,000 tons in 

1975 and 217,000 tons in 1979. 

India and Brazil dominate the export 

trade with a combined share of about 90t during the indicated 

period. Except South Africa, which has been reported as having 

a very insignificant export, no African country has been reported 

to have made any castor oil export. 

M7 
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Year 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

TABLE II 

WORLD TRADE IN CASTOR OIL 

( 1974 - 1985 ) 

E X P 0 RT I M P 

Quantity Value Quantity 

('000 Tons) cuss Million) ('000 Tons) 

194.5 162.9 197.0 

127.2 73.2 129.2 

186.2 102.0 184.8 

139.7 123.2 162.1 

165.3 133.l 189.0 

217.l 172.6 213.4 

185.4 179.9 179.8 

184.2 157.4 179.5 

136.6 111.8 152.0 

143.0 129.7 139.8 

176.8 196.8 180.3 

183.0 129.4 163.2 

SOURCE: PAO 

- M8 

0 R T 

Value 

(USS Million) 

178.8 

79.5 

107.0 

141.9 

163.7 

178.0 

182.9 

164.3 

130.8 

132.l 

225.2 

145.8 
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From 1983 to 1985, the major importers 

of castor oil were France (27\), US (22\), USSR (21%), West 

Germany (6\), and United Kingdom (4\). During this period, 

Africa's im~ort share was about 1.4\, .about 2200 tons. 

b. SuFply and Demand in Domestic Market 

Except for soap manuf acturinq no industry uses 

castor oil as a direct 01 indirect input. As mentioned earlier, 

the Addis Ababa Edible Oil Factory used to produce castor oil 

for use in the production of laundry soap. The production was, 

however, discontinued for the reasons indicated earlier. There 

is, however, a feeling that it may be possible to use castor 

oil in the ~roduction of laundry soap and paints. 

(ll Castor Oil in Soap Production 

It is not generally recommended to 

use castor oil for the ~roduction of soap for it can be economi­

cally used in other applications or for export. Countries 

reported to use castor oil for soap production, such as India, 

are major producers of the cast~r oil and mainly they use lower 

grades cf it for soap production. Since it is one of the highest 

priced vegetable oils in the international market, it is better 

to export it and import a much less costly vegetable oils, such 

as palm or cocun~t oils, or animal fat for use in the production 

of laundry soaps. In fact, specialist• in the field indicate 

that the latter resu!ts in a better quality aoap than when caator 

oil i• used as an input. 

M9 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(2) Castor Oil in Paint Production 

In the production of paint, oil is 

used as a direct input as well as via alkyd resins which are 

a major input in the paint production. An alkyd resin project 

is being considered for implementation and is expected to be 

reallized in the near fut11:.e. An assessment of the application 

of castor oil in the domestic paints industry indicates the 

following: 

Dehydrated castor oil (DCO) is recommended 

for high quality, resistant alkyd and in stoving 

alkyds which are different from the type envisaged 

to be produced by the alkyd resin project. 

Lin~eed oil is recommended for the project 

in preference to other drying oils. Castor 

oil, on the other hand, was not found appropriate 

for the following two basic reasons: 

DCO is not required for the type of alkyd 

resin to be manufactured at the envisaged 

plant, and 

Dehydration of castor oil is not reconanended foJ 

local production as the process involved 

is not simple. 

Oil is also used as a direct input in the 

production of oil paints, but castor oil is 

not recommended for that. The paint factories 

in the country have now suspended production 

of oil paints and even i! production is resumed 

in the future, the annu~l requirement for 

oil will not exceed 200 tons, and 

MlO 
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De~ydrated castor oil (DCO) can be used as 

a direct input in the production of car paints, 

but the quantity required is estimated to 

be very insignificant. 

c. Export Potential 

The demand for castor oil in the international 

market is generally stable. It is, however, a competitive market 

with two suppliers, Brazil and india, doninatin~ the export 

trade. Nevertheless information on the international market 

for the product indicates that it is attractive enocqh for a 

country like Ethiopia to start production of castor oil with 

the sole intention of exporting it. In fact, an European firm, 

which has dealings in castor oil trading, has already indicated 

an interest to buy castor oi 1 from Ethiopia. According to 

this particular firm there will not be a problem in selling 

annually 35,000 tons to 50,000 tons of castor oil from Ethiopia 

in the European market. A similar point of view was expressed 

by a foreign oil technologist working on contract with another 

project. The underl~ing assumption is that the castor oil to 

be offered will mee~ the quality standard required by the market. 

The majo~ factor which encouraqes production 

of castor oil for export, rather than for domestic use, is its 

hiqh price in the international market.relative to the prices 

of other vegetable oils. A comparative averaqe price of castor 

oil and those of other vegetable oils from 1977 to 1985 is shown 

in Table III. 

ME 
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' Year 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

11984 

1985 

SOURCE: FAO 

TABLE III 

AVERAGE FOB PRICE OF VEGETABLE OILS 

( US$ PER MT ) 

Rape and Palm Linseed Palm Coconut 
Mustard Kerme Oil Oil Oil 
Oil Oil 

593 500 521 556 535 

611 373 564 624 613 

648 602 633 933 876 

629 611 564 651 662 

537 662 528 547 548 

484 536 450 464 463 

505 416 441 555 575 

694 534 661 1018 900 

610 620 502 601 537 

- Ml2 

I 

Castor 
Oil 

882 

805 

795 

970 

855 

818 

907 

1113 

707 
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d. Demand Projection 

In the ~recedinq sections, it was ~ointed out 

that the ~roduction of castor oil for domestic consua~tion is 

not recommendable. The ~xi:ort market analysis, however, indicates 

that there is a potential for ex~ort that would justify estab­

lishing a castor oil ~rocessinq ~lant. The quantity to be 

produced is to be determined by the available quantity of castor 

beans to be ~ressed rather than by the demand for castor oil. 

It can be assumed, for the pur~ose of this project, that any 

quantity that can be surplied by Ethio~ia can be absorbed by 

the international market. It is r~commended, however, that 

a 'minimum economic scale plant' be established qiven the local 

supply of the castor beans. 

3. Pricing and Distribution 

The current world price of castor oil is about 

US $800.00 per ton, which includes insurance and freight 

to a major European port. Assuming us $150.00 per ton for 

shipping and insurance, this gives an ex-factory export price 

of US $650.00 per ton which is equivalent to Birr 1345.50. 

This is the selling price adopted to calculate the revenue of 

the project. 

The castor oil is to be packed and shipped in 200-

litre drums. 

Ml3 
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B. PLANT CAPACITY AND PRODUCTION PROGAMME 

1. Plant Cafacity 

The global castor oil trade is about 200,000 tons, 

with Brazil, India and China accounting for the bulk of the 

ex~orts; the US and Western Europe are the main importers. 

It is estimated that a plant ~roducing 3,000 tons to 5,000 tons 

~er year could have an opportunity to export to the markets 

of the main buyers in Europe if the price and quality were 

com~etitive, for the additional supply in the internationally 

traded market would be relatively small. 

In this ~rofile a plant producing 2,350 tons per year 

has been examined. The rate of production of oil is 8 tons 

~er 24 hours (18 tons of seeds per 24 hours). The plant is 

assumed to run 7 days per week for 42 weeks in a year and it 

would be shut down for 2 months every year for maintenance and 

~lant overhaul. If the future demand warrants it, the output 

can be doubled by simply du~licating the plant. 

2. Prc·duction Progra~ 

For efficient operation, the proposed castor oil plant 

considered in this profile is the minimum size. As indicated 

above, the additional supply in the international market would 

be too small to create any lllZl'rketing and sales problems. On 

the assumption that the required aaount of seeds would be made 

available at the time of the plant start-up, probably in the 

mid-1990's, the castor oil plant could achieve full production 

in the first year. 

Ml4 
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IV. RAW MATERIALS AND INPUTS 

A. RAW MATERIALS 

The castor plant, Ricinus communis L, is a member of the 

spurge family, which consists of a vast number of plants mostly 

native to the ·crcpics. The plant is found practically all over 

the continent of Africa except in regions which are too dry, 

too high or too wet. In Ethiopia, considered to be the original 

home of the species, it is found widespread, but less above 

an altitude of 2400 m, in the forested regions, and in the semi­

deserts and d~serts. It is hardly cultivated. 

The seed is mainly collected from wild plants, but often 

some plants can be found close to dwellings. The castor plant 

varies greatly in its growth habit, colour and foliage, stems, 

seed size, colour and oil content, so that varieties often bear 

little resemblance to each other. Some are large perennials 

after developing into small trees, others behave like short 

lived dwarf plants and every gradation betwe~n extremes can 

be found. The type found in Ethiopialis usually a small tree 

or a shrub, reac'tting a height of about 4.5 m, usually from branch­

ing 1 m upward. 

The production data in Ethiopia, where the seeds are mainly 

collected from a few cultivated or wild plants, are not accurate. 

Ethiopia exports castor as seed only in limited quantities, 

about 500 tons in 1986. However, earlier statistical data2 

indicates that the Ethiopian annual production has varied between 

10 and 15,000 tons. The country used to export a small portion 

of the locally produced oil to neighbouring countries. 

1 Oil Plants in Ethiopia 
2 Weiss, 1971: FAO Production Year B,;ok 1973 - 1980. 
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The Addis Ababa Edible Oil Factory, which produced castor oil 

for several years, sto~ped its production about nine years ago. 

The presses have been dismantled. 

According to various studies on castor plants in Ethiopia, 

there are large areas, especially, on the eastern and western 

escar~ments of the highlands, in Gojjam anc in the Chercher 

highlands which are suitable for castor production. Small trials 

on some of the irrigated estates! in the Awash Valley indicate 

that castor grew well with an irrigation. Yields varied between 

280 - 1233 kg/ha. In an earlier literature (Tozzi, 1943) it 

is reported that experiments showed excellent growing conditions 

in the region near Asbe Teferi at altitudes of 1600 - 1900 m. 

Tara!leto (1935) made the following remarks on the situation 

in Eritre~, which could well apply to most of Ethiopia. 'The 

hct lowlands are less suitable for castor production because 

rain is lacking though they have good temperatures. The escarp­

ments are suitable, as is a part of the altiplane. But there 

the rain distribution is unfavourable: the time between the 

onset of the rains and the cold seas~n is too short for full 

development of the plant. ~nuF 3 perennial type is necessary 

and the treeiike forms are aost suitable because of their drought 

resistance. 

The lowlands in northern and eastern Ethiopia lack sufficient 

precipitation for unirrigated castor. The south vest highlands 

have a surplus of water, but castor can still be found there. 

In view of the absence of a pronounced dry season, it is doubtful 

whether castor will become a profitable crop in that area. 

It is also possible that the areas where wild castor beans qrow, 

1 Weiss, Castor, Sesame, Safflower, 1971 
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particularly Illubabor and Wellega, might become commercial 

production areas in the future. Other areas that might prove 

viable are the Desert Valley near Massawa and the Cash Valley 

in Western Eritrea.I 

As indicated in the market study, production of castor 

oil is recommended only for the ex~ort market. For the 

recommended production of about 2350 tons of castor oil annually 

and an extraction rate of around 45%, about 5,000 tons - 6,000 

tons of castor seed will be required. 

In principle, it may be possible to harvest the required 

amount of seed from 'wild' plants. Since the castor seed can 

quickly colonize suitable habitats, a considerable increase 

in 'castor seed production' can be achieved if there is suffi­

cient incentive to harvest these plants. Hp~ever, a castor 

oil ~roduction plant should not entirely depend on the supply 

of castor seed from wild plants. With an increasing demand 

of this versatile natural product, a systematic cultivation 

should be encouraged. 

It might be necessary for the processing factory to acquire 

initially an area in its immediate vicinity to be directly used 

for planting to give added impetus to the local production. 

The factory plantation must be capable of producing the minimum 

amount of seed required for an efficient operation of the factory. 

Castor seeds from individual producers could be processed as 

they become available. This would make the factory independent 

of the fluctuations in supply. In general the following can 

be concluded about the castor seed production: 

1 Development of Castor Seed Production and Processing in 

Ethiopia, SRI, Pebruary, 1969. 
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Eve~y attempt should be made to encourage the collection 

of castor seeds from wild or semi-wild plants. In this 

respect the establishment of a marketing system and 

its extension into remote regions will be important; 

and 

The introduction of a systematic cultivation of high­

yielding types should be given high priority. This 

will require an extensive research in the field to meet 

the ecological requirements(soil, water, hail damage, 

weed control ~tc.) in order to obtain a sufficient yield. 

8. UTILITIES 

Power and steam would have to be supplied to the plant 

for continuous, around the clock operation, irrespective of 

the actual time the plant is working, for an interruption of 

the power and steam supplies would have an unfavourable effect 

on the quality of the oil. For crushing 18 tons of seeds daily, 

the following amounts of power, water, steam and fuel will be 

re~uired: 

Power 

Steam 

Water 

Fuel oil 

: 

. . 
: 

Ml8 

1,700 kWh/day 

1 ton/hr. at 150°C 

26 m1 /day 

1 ton/day 
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C. RAW MATERIAL REQUIR:aHENTS AND SUPPLY PROGRAMME 

•' 
. '· 

As indicated earlier, castor seeds comprise nearly SO\ 

oil, but the commercial yield would be more like 45\, the 

remaining 7% - 8% of oil contained in the cake has to be ex­

tracted by a solvent extraction system. The process is too 

expensive at the envisaged scale of production. Therefore it 

is assumed in this study that the yield of castor oil will be 

about 45\. Thus, the annual requirement of castor seeds will 

be 5200 tons. The plant is envisaged to achieve full production 

in the first year and thus 18 tons of castor seed would be re­

quired for the daily production. 

O. MATERIALS AND INPUT COSTS 

1. Raw nat"!rial 

The castor oil processing plant proposed in this 

profile will require 18 tons of seeds per day. The total 

quantity needed for a 294-wo=king day would be 5200 tons. 

The exports of seed from 1976 to 19841 has ranged from 115 

to 2,200 tons. The average price (FOB Assab) was estimated 

at Birr 800/ton. Although the country used to export upto 

15,000 tons of seed per year, it is very difficult to assume 

at this stage that the required quantity of seed would be made 

availble to the new plant. 

New supplies might come through increased harvesting 

of wild plants and small plantations but, in this study it is 

assumed that the new supplies would be mainly from COlllD8rcial 

cultivation. The price assumed for one ton of seed at the 

factory gate is Birr 520. The qap in price, i.e. t.he dif­

ference between this price and the export price, mainly axises 

as a reeult of additional costs incurred in transporting the 

seeds t~ the port of Assab. 

1 Annual External Trade Statistics, 1976 - 1984. 
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2. Cost of Utilities 

Electricity 

The ~ost of electric power will be Birr 0.22/kWh. 

Water 

Water for potable and industrial use will cost Birr 

Fuel 

Fuel cost for a boiler at Addis Ababa is Birr 581/ton. 

Packing Materials 

Castor oil can be transported in suitable drums, 

tanker tru~ks, rail cars, or bulk steamers. In Ethiopia, 

petroleum products are transported by tanker trucks, which 

generally return empty to Assab. Their use for castor oil, 

particularly on the return journey, can probably be arranged 

as it is more economical than transporting the oil in drums. 

However arrangements m~st be made for the shipment of whole 

truck loads, so they may remain seal~d upto the destination. 

In thiR profile, it is assumed that castor.oil will 

be transported in 200 litre drums. Each drum costs Birr 50 

and with an annual rP.quirement of about 12,250 drums, the total 

cost for transporting castor oil will amount to Birr 612,500 

per year. 

Laboratory Supplies 

Cost of laboratory supplies for ,quality control tests 

were estimated at Birr 5000 per year. 
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V. LOCATION 

As discussed earlier, the major aspect to be considered 
in establishing a factory for castor oil production is the con­

tinued supply for castor seeds. If the plant is to be located 
far from the region where the castor seeds are collected from 

wild plants, it is likely that such seeds may remain for some 
time at the growers' store before sufficient quantities are 
collected to make a trip to the factory worthwhile. Under such 

a situation, an efficient factory operation may not be possible. 

It must also be noted that a major loss of the oil quality 
could result from seeds kept in unsuitable stores or from pro­

longed storage. On the other hand, setting up the processing 
factory in the vicinity where the plant grows wild will encourage 

the seed production. It will also allow the development of 

related enterprises, for the residues from the oil production 

are suitable for stock feed after detoxification. However, 

the largest market for castor meal is still in the use as 
fertilizer which has also been considered in this study. A 

fattening or dairy unit can thus be established. 

The oil seed factory cannot entirely depend on the supply 

of seeds from wild plants. The factory should have its own 
plantation which must be capable of supplying the required amount 

of seeds for an e~ficient factory operation. Castor seeds col­
lected from wild plants cou 1_d still be processed in the factory 

as they become available. 

It is usually difficult to integrate castor oil production 

with edible oil mills, since special precautions will be necessary 
not only for the personnel (sensitivity of individuals to ~he 
seed) but also for the equipment cleaning and maintenance. 
It is thus recommended that the factory be set up near one of 
t.he regions where castor grows wild and also where it can be 

commercially cultivated. At this stage of the study, it is 
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not possible to indicate a specific lo~ation, for this requires 

an extensive field work whereby various environmental factors 

and other local conditions have to be explored. It must be 

understood, however, that there is no advan~~qe in locating 

the plant within a seed production area if commercial cultivation 

expands at a rapid rate and the castor oil for export increases. 

In such an event, the plant should be located at one of the 

ports where the oil, and possibly the cake produced, could be 

stored and shipped in bulk. 
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VI. TECHNOLOGY AND ENGINEERING 

A. TECHNOLOGY 

1. Alternative Technologies for Castor Oil Production 

Castor 0:.1, like any other vegecable oil, is com­

mercially produced by one of three basic methods, which can 

be modified or combined to suit specific conditions. These 

are: 

Batch hydraulic pressing in which the oil is pressed 

by hydraulic pressure from a mass of oil-bearing 

seeds; 

Continuous mechanical pressing, in which the 

oil-bearing material is squeezed through a taper­

ing outlet. The oil is pressed by the increasing 

pressure, and 

Solvent extraction in which the oil-bearing material 

is taken into solution with a solvent, the solution 

is separated from the insoluble residue, ~nd the 

oil recovered from the solvent solution. 

A combination of these processes in commercial production 

is continuous mechanical pressing (expelling) with continuous 

solvent extraction, or batch hydraulic pressing and solvent 

extraction. The production of castor oil has a specificCaature 

in that it requires special treatment and equipment cleaning 

procedures. 
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Generally, the majority of presses were originally hydrau­

lic, but most operations have switched to mechanical screw 

presses because of the saving in labour (unlike the batch type 

hydraulic press, it need not be stopped for recharging) and 

increased yield of oil (it operates at a greater pressure than 

the hydraulic press). The mechanical screw press ccmmonly 

known as expeller is less expensive than the hydraulic press 

and thus reduces the capital investment re~uired. These advan­

tages of the mechanical press over the hydraulic press are 

overshadowed when castor beans are processed by mechanical screw 

presses. Screw presses wear out very quickly when used with 

castor seeds. The seeds must also be reduced to smaller sizes, 

steam treated and dryed. 

2. Manufacturing Process of Selected Technology 

a. Cleaning and Preparation 

The castor seeds are first separated from larger 

particles such as stones, wood etc. by passing them through 

vibrating sieves of various sizes. These foreign particles 

are filtered out into a discharge bin for discarding. 

b. Pressing 

Before pressing, the seed mus~ be warmed to about 

60°C. The warming and drying of the seed i~ done in a multif loor 

dryer. The seeds are carried by by a metal sieve-belt through 

the different floo~s of the drying machine, which is heated 

by hot air to 120°C. 
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Another system developed for wanning and drying 

of the seeds is the diele~tric - capacity process, under ~hich 

a high frequency current is produced in a tube generator upon 

the steel plates of a condenser, and between which the seeds 

are led for heating. Although this system greatly improves 

the efficiency of the warming and drying proc~ss, it is too 
expensive to be considered. 

After the pre-heating operation, the seeds are 

taken to the expeller (press) as needed. The expeller breaks 

up the seeds and subjects them to pressure, thus removing oil 

which is expelled from the machine and can be stored in 200 

litre drums. The residual oil cake is also forced out of the 

expeller and since it is poisonous, it must be removed for use 
as fertilizer. 

The expelled oil should be left to ~ettle for 

a couple of days, so the sediment will fall to the bottom and 

the oil can be decanted. The settled oil is pumped to the filter 

for added 'clarification'. The oil discharged from the filter, 

which is of 'No. l' quality, is removed to storage or packing 

facilities. The process flow is given in Figure I. The com­

position and specifications for castor oil are shown in Table 

IV and V, respectively. 

TABLE IV 

PATTY ACID COMPOSITION OP CASTOR OIL 

Patty Acid ' 
Ricinoleic acid 87 - 90 

Oleic acid 4 - 7 

Linoleic acid 3 

Palmitic acid 2 

Stearic 1 
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TABLE V 

INTERNATIONAL CASTOR OIL SPECIFICATIONS 

British Standard* 

Specification First Quality US No. 1 

Acid value 4 max 3 max 

Saponif ication value 177 - 187 179 - 185 

Iodine value, 82 - 90 82 - 83 

Acetyl value 140 min 

Hydroxyl value 156 

Unsaponif iable (%) 1.0 max 0.5 max 

Refractive index, 20°c 1. 477 - 1. 481 

Specific gravity 

is.s 0 c 0.958 - 0.969 0 .961 - 0 .963 

* Indian BSS and Brazilian BSS conform to this specification 
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The oil cake, also known as pomace or p~onac, 

ur.like most other oil seeds, contains poisonous substances such 

as ricin, a highly toxic protein; ricinine, a relatively harmless 

alkaloid and an extremely J;Otent allergen, the castor bean allergen 

(CBA). As mentioned earlier, the use of the oil cake is limited 

to use as fertilizer, mainly as a source of organic nitrogen. 

The oil cake reJ;resents 50\ -55\ of the seed by weight after 

the extraction of the oil. The shipment of castor meal poses 

a number of problems due to its allergic properties. In fact 

the storage of the oil cake may present problems in more humid 

areas, as it deteriorates rapidly with rises in temperature 

and humidity. Moreover, a fence round the cake storage area 

is essential to prevent accidental poisoning of children and 

livestock. 

In this i;:rofile it is assumed that the oil cake 

will be used as fertilizer for horticultural crops. The fertilizer 

value of the meal, which contains 6% - 8\ nitrogen, 3\ phosphate 

and 6% ~otassium, would be about Birr 200/ton, based on imported 

prices for nitrogen, ~hosphorus and potassium (NPK) compounds. 

An analysis of the castor meal used as fertilizer in the US 

is shown in Table VI below: 

3. Source of Technology 

The main technology is the expeller. The main 

suppliers are: 

Si~n Rosedowns Limited 
cannon Street 
Baul 1 
Humberside RU2 OAD 
UK 
Telephone 0482-29864 

United Engineering (Eastern' Crop. 
India 
Ceco co 
Japan 
IBG Monf orts and Reiners GnabH 
West Germany 
Kruppa 
West Germany 
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SOURCE: 

TABLE VI 

ANALYSIS OP CASTOR MEAL 

Constituent 

N 

Ammonia 

Nitrate 

Sol organic . 
Active insol 

P205 

K20 

Ca 

Mg 

Orqanic matter 

Moisture 

Ash 

Oilseed Crops, E.A Weiss 

' 
5.5 - 6 

0.0 - 0.31 

0.12 - 0.35 

0.2 - 0.56 

2.31 - 2.92 

0.07 - 0.11 

0.08 - 0.53 

79 - 87 

3.8 - 13.8 

4.7 - 14.7 
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B. ENGINEERING 

1. Machinery and Equipment 

The machinery required for screening, heating and 

expulsion is normally supplied as a single unit, linked by 
conveyor. The seeds pass from the screen to the cooker, which 

uses steam to pre-heal the s~eds. The cooker is mounted above 

the expeller, and requires a conveyor feed system to ensure 

a steady rate of input. The expeller is of the 'wormshaft' 

(screw-press) type, operating continuously. The seeds enter 

at one end, as subjected to increasing pressure as they are 

pushed to the other end, and finally are expelled as cake. 

It is assumed that the oil will be allowed to settle for 2 days 

in storage tanks having a capacity of 16,000 litres. This could 

be achieved by using 80 x 200 litre drums. The list of the 

major machinery and equipment, and their costs are given in 

Table VII. 

2. Plant Layout 

The building will have an area of 250 m2
, with a layout 

as shown in Figure II. The height to the caves may be up to 

6 metres, depending on the exact cooker configuration. The 

~rea requirements will be broken down as follows: 

Castor Bean Store 

Finished Goods Store 

Production Area 

Off ices 

M30 
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TABLE VII 

TOTAL FIXED INVESTMENT COST 

COST ('000 BIRR) 

DESCRIPTION FC LC TOTAL 

A. MACHINERY & EQUIPMENT 

Cooker 103.5 - 100,5 

Expeller 414 - 414 

Filter press, seed Cleaner 311 - 311 

Conveyors, elevators,pipes, 

storage tanks, spares etc. 311 311 
Total Equipment Cost 1139.S - 1139.5 

Freight - 114 114 

Total Machinery Cost(C&F) 1139.5 114 1253 .s 
Local Cost (12,5% of C & F) 157 157 

Total Cost of Machinery and 

Equipment(including 10% cont.) 1254 298 1552 

NOTE: There are possibilities of obtaining a less ex­

pensive plant, particularly from Brazilian and 

Indian manufacturers. In this profile, the higher 

price was used. 
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c. 

D. 

TABLE VII (Cont'd) 

DESCRIP·rroN 

B. BUILDING AND CIVIL WORKS 

Building Cost 

Site Development 

(2% of building cost) 

Outdoor Works(Sewage, 

drdinage piping, etc. 

and 10\ of building cost) 

Total building and Civil 

Works Cost(including 10% 

contingency) 

SERVICE EQUIPMENT 

Off ice Furniture and 

Equipmnt 

VEHICLES 

1. Truck (10 ton capacity) 

2. Small cars(two) . 

COST ('000 BIRR) 

FC 

67.5 

74 

13 

33 

34 

74 

LC 

157.5 

4.5 

22 

203 

29 

77 

16 

102 

TOTAL 

225 

4.5 

22 

277 

42 

110 

50 

176 Sub-Total inc:l. 10% Contingency 

......... ~~~~~~~~~~~~~~~l~~~~--~~~~-+-~~------~ 
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VII. PLANT ORGANIZATION AND ~NPOWER 

A. PLANT ORGANIZATION 

The organization chart of the proposed castor oil produc­

ing plant is given in Figure III. It will have four divisions, 

i.e. Administration, Maintenance, Production, Accounts and 

Commercial. 

Because of the high quality standards reqilired f~r commercial 

grade castor oil, a quality control unit will be indispensable. 

~he quality control unit will be responsible for the determina­

ti•~ i and inspection of the castor oil to comply with International 

Standards. 

B. MANPOWEa 

The manning of the proposed castor oil plant is given in 

Table VII!. The plant will employ 61 people. In addition, 

the plant will require buyin~ agents for the raw material and 

selling agents for the export. 

The plant manager and production manager w~uld require 

production training. The former should be fa111:.liar with potential 

markets and the latter.with the process involved to produce 

acceptable grades of castor oil. Both should have chemical 

~ngineering training and experience. 

The sensitivity of individuals to the seed should be kept 

in ~ind and it is thus necessary to screen prospective employees 

before employment. Thjs can be done by simply exposinq individuals 

• 
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to the castor seed processing plant. An individual who is aller9ic 

to castor seed develops con9estion of the nasal passage, the 

eyes and nose become irritated and watery, and with continued 

exposure cou9hing and con9estion of the nasal passages become 

severe. Suitable antidotes should be maintained in the first-

aid room to treat emergency cases. 

TABLE VIII 
MANPOWER REQUIREMENT AND SALARIES 

INo. of 
Monthly 

Total No. Salary/ Annual 
Personnel Shifts Employed Skill Level Person/ Salary 

(Birr) (Birr) 

I Pl ant Manager 1 1 Professional/tech. 1,200 14,400 I Secretary 1 1 Skilled 350 4,200 

1 
Aministrator 1 1 II 600 7,200 

Chief Accountant 1 1 II 700 8,400 

Conrne re i a 1 Section 
Head 1 1 II 600 7,200 

Sales 1 1 II 400 4,800 

Purchaser 1 2 II 400 9,600 

Secretary 1 3 II 250 9,600 

Production Manager 1 1 Professional/tech. 900 10,800 

Laboratory Tech. 1 1 SkH led 500 6,000 

Maintenance 1 1 II 700 8,400 

Mechanic/Elect. 4 4 II 400 19,200 

Shift Supervisor 4 4 II 500 24,.000 

Operator 4 12 Semi-skilled 200 28,880 

Labourer 4 16 Unskilled 120 23,040 

Truck Driver 1 1 Skilled 500 6,000 
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No. of Total No. 
Personnel Shifts Employed 

Assistant 1 1 
Car Driver 1 1 
Guard 3 6 
Cleaner 1 2 

:~t!<l.B~f~~f} 61 

Skill distribution 
Professional/technical 
Skilled 
Semi-skilled 
Unskilled 

Total 

- M37 

Monthly 
Salary/ Annual 

Skill Level Ferson/ Salary 
(Birr) (Birr) 

Semi-skilled 150 1,850 
Skilled 250 3,000 
Unskilled 120 8,640 

n 90 2,160 

I 258.375 
a 

% 

2 33 

22 36 

13 21 

24 39 

61 100 

================ 
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VIII. IMPLEMENTATION SCHEDULE 

The implementation of the proposed castor oil plant can 

be divided into two stages, namely, the seed production stage 

and the seed processing stage. 

A. CASTOR SEED PRODUCTION 

As pointed out earlier, the proposed plant mus~ be supplied 

with an adequate raw material right from the production start­

up and any fluctuations in raw material supply should be avoided. 

Some efforts must thus be exerted to promote the crop through 

the ir.troduction of systematic culti-ration of high yielding 

varieties. Similarly the collection of castor seeds from wild 

plants must be encouraged. 

B. CASTOR SEED PROCESSING STAGE 

After all the necessary measures are taker. to increase 

the production of castor seeds and thereby ascertain their adeqaa~e 

supply to the proposed plant, the establishment of the processinq 

plant should be planned. However, planning of the increased -

production alongside with the building of the processinq plant 

would be ideal. In this profile, a general schedule for the 

construction of the proposed plant is given in Figure IV. A 

total of about 22 months are required for the building of the 

processing plant. 
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IX. FINANCIAL AND FCONOMIC EVALUATION 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment Cost 

The major breakdown of the total initial i~vestment 

cost is shown in Table IX. 

TABLE IX 

SUMMARY OF THE INITIAL INVESTMENT COST 

{ I 000 BIRR ) 

cu r r e n 
Cost Items Foreign Local 

Buildings and Civil Works 74.00 203.00 

Plant Machinery and Equipment 1254.00 298.00 

Office Furniture and Equipment 13.00 29.00 

Vehicles 74.00 102.00 

Pre~roduction expenditure 23.04 207.36 

Total 1438.04 839.36 

c v 
Total 

277.00 

1552.00 

42.00 

176.00 

230.40 

2277.40 

The foreiqn currency component of the total initial 

investment cost will be about 63•. About 87% of the total foreiqn 

currency requirement will be for machinery and equipment. 
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2. Working Capital Requirements 

The following Parameters were used to estimate the 

working capital requirements of the Castor Oil Plant. 

Items Months of Coverage 

1. Cash in hand 0.5 

2. .. ,ccounts receivable: 0.5 

3. P.aw 11a.terials - local 1.0 

4. Finished products 1.0 

s. Accounts payable 1.0 

The working capital requirement at full capacity will 

be Birr 0.461 millio~, of which dirr 0.006 million will be re­

quired in foreign currency. 

3. Production costs 

The detailed production cost estimation is given to­

gether with other required financial statements. The production 

costs at full capacity amounts to Birr 4.25 million, out of 

which 5.2t is in foreign currency. 

4. Internal rate of Return (IRR) 

The castor oil plant will not be financially viable. 

The internal rate of return was calculated to be -36.09• with 
a net present value of Birr -4. 59 milU.on discounted at lOt 
p.a. The selling price assumed was Birr 1350 per ton for castor 
oil and Birr 200 per ton for the oil cake. The revenue generated 

cannot even cover the production costs. Thi• project will not 
be viable unless the selling price of the castor oil i• increased 

by at least 20t. 

M41 
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Castor oil production is a fierecely competitve 

industry and is subject to wide fluctuations in both prices 

and bean costs. This project needs spe~ial attention regarding 

attainable yield, shipping/handling charges, availability of 

low cost machinery, and the likelihood of future changes in 

the 'extraction margin' on world markets. 

S. Breakeven Analysis 

Assuminq a selling price of Birr 1372 ton of castor 

oil the breakeven poin~ would be reached at a production of 

6867 tons of castor oil which is much higher than the pro­

posed capacity of the plant. The total reve~ue that should 

be generated in order to breakeven would be Birr 11.12 million, 

out of which Birr 1.7 million is the share of the by-product. 

B. ECONOMIC ANALYSIS 

The ecor.o~ic rate of return amounted to 23.04\ with a net 

present value of Birr 2.117 million discounted at 10\ p.a. 

The project will create employment for about 61 people 

when operatinq at full capacity. 

M42 
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APPENDIX A 

TABL~S OF FINANCIAL AND ECONOMIC 

ANALYSES 
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1-··-------------------~~~.!:.·~L-!:J _________________________________ COIHI 2.1 - llHSTIUL PIOJl~S SIHICI. &HIS lllll -----

I 
I 

Cutor Oil Plut 
ri1uci1l ll1lrsis - J1lr 1911 
0,portu:tr Stt4r - riul le(IOrt 

2 re1r(1) of co1str.ctio1, 15 ;•1rs of pro41ctio1 
c1rre1:r co1tersio1 rites: 

forei11 C1rre1cr 1 11it : 1.1111 11it1 1cco11ti1( c1rre1cr 

I 
loc1l. C1rrucr I 11it : 1.IHI uits 1cco11ti1( cureecr 

1cco11til( e1rre1cr: ·111 dirr 
---------------------------------------------··--------------------------------------------------------------------------------------

I 
I 
I 
I 

Total initial investaent •uiq coastnctio1 pbst 

file4 111etl: 
cureat usetl: 
toul usetl: 

2277.41 
I.II 

2277.tl 

&l.144 i forei11 
I. Ill i forei(I 

&3.144 i forei(I 

Source of funds d1riq coutnctioa "1se 

~1itr l 1r11ts: 
foreip low : 
local 1001 : 
toul f•••s : 

2277.41 
I.II 
I.II 

2277.41 

&3.144 i forei'• 

&3.144 i forei(I 

1------------------------------------------------------------------------------------------------------------------------------------
Cash flow from operations 

I 
I 
I 
I 
I 
I 

Tur: 1 2 
oper1ti11 costs: lH4.4& 3994.4& 
depreci1tio1 254.53 254J3 
iaterell I.II I.II 
---------------- ------------ ------------
prod1ctioa costs 4241.tt 4241.91 
Uereof f orei(I 5.21 l 5.21 ' 
toul nlu 3112.51 3112.51 

1ro11 Uc:o. -551.41 -551.41 
ut llCOM -551.41 -551.41 
ca•• baluce -113.21 -311.11 
ut ca1Uln -TU.21 -311.11 

let Pr1111t f 1l1e at: 11.lt l : -4511.TI 
Iatenal late of leten: -H.11 l 
ltttn oa "'ltrl: .. , f olM 
ltttn oa "'itr2: -31.11 I 

? 
3994.46 
254.53 

0.00 
------------

4241.9' 
5.21 ' 

3192.51 

-551.41 
-551.49 
-301.91 
-301.11 

------··-------------------------------------------------------------------------------------·----------------------·---------------

1 
I 
I 

Index of Schedules rro4• •r COlfH 

Toul i1iti1l i1,11lle1t 
Toul i1,11llt1t ••rill rro41etio1 
Total rrod1ctio1 co1t1 
lorti11 C1rit1l r"1ireae1t1 
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Ca1•flot , ..... 
ProJec\14 lal11ce 
let i1co11 1t1te111t 
Soiree of f i111ce 
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TABLE A.2 
······································································· COIJll 2.1 · IIDISTlllL PIOJICTS Sll•ICI, &DDJS ll&I& ····· 

Tot.al Init.i"l Inveet.ment ii · 000 llrr 

Tear .....•.......... I 2 

3C f 110• la,11\1t1\ co1\1 ... 
V'I Lai•. 1l\1 prtptr1\lo1, ••ttlo,..1\ 0.00 O.H 

lllt•ia11 aid cltll 1ork1 . . ... 111. 00 111.00 
&11lll1r7 aid 11rtict facllltl11 U.20 90.80 
11cortora\td ll11d aa11\1 . . . 4.20 37 .80 

Plait 11c~l11rr 11d .. vlP1••\ . 0.00 1U2.00 
----····---·-· . -· ........... 

To\11 ll1td 11,11\111\ co1\1 . . . . 200.U 110.IO 

fr•·•r .. 1c\lo1 capital 11,.1dl\1r11. 119.10 11'. TO 
It\ 1trkl11 ca,ltal ....... 0.00 0.00 

·············· ·············· 
Total l1l\lal l1te1\1t1\ co1\1 . . . 320.ll lHT.30 

01 l\ lor1l11 1 11 a . . . . . . . . 27.31 II.II 
--------------·------------···----------···························································································· 

C11\or 011 Plait ··· fl111cl1l &1alr1l1 · J1lr 1911 
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-----------'l'~llt~---~~-~---·········------------------------------· COlfil 2.1 - llDDSTllAL PIOJICTS SllfJCI, ADDIS ilili -···· 

Net Norkin• Capital 11 '000 llrr 

Tt1r .......•.....•... 

co,trlCt . . . . . . . . . 141c coto 

C1rrt1\ 111t\• l 
lcc0t1\1 rtctl-abl1 . . . 15 24.0 
J1,t1torr aid 1aterlal1 . 30 12.0 
l11r1r . . . . . 
Spar11 ..... . 
lork 11 pro1re11 . 
f i1l1bed prod1ct1 

C11b 11 ~ud 

u 
0 
0 

30 12.0 
15 24. 0 

Tot1l c1rre1t a1•et1 . . . . . . . 
Curr11t liabilltle1 11d 
lcco11t1 p1r1blt . . . . . . 30 12.0 

let t0rkt11 capital . . . . . . . 
l1cre11t 11 1orki11 c1plt1l . 

It\ 1trlt11 capital, local . . . • . 
It\ 1trU~ capital, foret.a1 • . . . . 

3 

166.U 
276. 38 

0.00 
0.00 
0.00 

332 .17 
16.42 

792 .10 

330.19 

461. 32 
411. 32 

05.35 
5.n 

4-11 

lH.U 
276. 38 

0.00 
0.00 
~.00 

332 .17 
16.42 

792. I 0 

330.79 

461. 32 
0.00 

05.35 .. ., 

lo\t: -': : 1ill111 '''' of co,trllt ; coto : cotfflcle1t of \P.tao,er . 

C11tor Oil Pl11t --- fl111chl lulr1ll - Jllr 1111 
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Caehtlow Tables, con a tr u ct 1 on 11 '000 Birr 

, .. , ......... l 2 

Tot1l ca•• l1f io1 . . 321.11 lHl.30 
············-· ···--·-······· 

rt111elal n11trcH . 321.11 lHT .38 
Sal11, Ht of tu . . .... I.Gt 

z Total c11• t11tf lo1 . . 321.11 1151.H .. ............•. ·······-······ 
CD Total a111t1 • . . . HI.II 1157.38 

O,.r1tlll COl\I . . . l.H t.80 
Colt of U111c1 ... 1.H . ... .... , ... , ..... .... I.II 
CorfOHt• t11 ... .... O.H 
lhlH.U ,., •... .... 8.00 

S.rtl11 ( Hflclt ) . l.H . ... 
C...l1t .. c11• '-l11c1 .... I.OD 

J1fl11, local . . .. 232.U Hl.U 
O.\flo1, loc1l .... uz.n IOl.U 
S.rtl'~ ( dtftclt ) . 8.IO o.eo 
l1f lo1, Ionia• . . . IT.IT 13~0.37 
O.ttlo1, forela• ... IT.IT UU.37 
su,111 ( deUctt ) . .... 0.00 

It\ ~••~f 101 . . . . . -321.18 ·lUT.30 
C111l1tt4 1tt c11~f lo1 -UO. IO ·2217 .40 
·······························-·-·······-···············-·······-····································-···-························· 
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TABLE A.S (Cont'd) ---------··········· CONUR 2.1 • 
--------------------------------------------------

Caahflow tab lea, production in ·ooo Birr 

ltlf ........ . 

Total ca•• taf 101 . . 

r1111cial rt101rce1 . 
S.lt1, It~ of ta1 .. 

Total c11• oetf 101 . . 

Total 1111\1 . . 
Ottratt11 co1t1 . 
Coat of f t1a1c1 . .. ,., ... , . . 
Cortoratt \11 

lhid•••• .... 
S1rpl11 ( 4tficlt ) 
C11tlat .. ca•• ~laact 

l1f lo1, local . . . . 
O.tf 101 1 local . . . . 
S.r•l•• ( ••flclt ) 
laflot, fortll• . . • 
0.tflOI, ftrtlll ... 
llr1l11 ( .. flclt ) 

let c1 .. f l01 . . . . . 
Cllalat .. 1t\ ca1•f lo1 

3 

41U.2t 

4 

3692. 50 

5 

3692.50 

B 

3812 JO 

1 

3892.50 

8 

Ht2.H 
-------------- ---·-·--·-···- --·-----····-- ·····--······- ············-- ······-······· 

HI.ti 
HH.H 

UH.H 

C.00 
3HZ.50 

3tt4 .41 

0.00 
3H2.50 

3914.46 

0.00 
319:.50 

3994.41 

0.00 
3112.H 

3194. 41 

I.OU 
Ht2.H 

4011.U 
----------··-- ------------·- ----····----·- ··---------·-· -------·-····· ············--

Tt2. ll 
HH.41 

I.ID 
1.00 .... .... 

·TU.21 
·TU.H 

4UT.U 
UH.IS 
·IH.TS 

5.11 
u.u 

·TT.H 

·111.21 
-IHI.II 

O.to 
3994. 41 

0.00 
0.00 
0.00 
0.00 

-301.H 
• lHS .24 

3692.H 
3122.H 
·231.H 

0.11 
11.H 

·Tl.H 

·Hl.H 
·U4Z.U 

0.00 
3994. 46 

0.00 
0.00 
0.00 
0.00 

·301.H 
-un .20 

3112.H 
3122.H 
·230.H 

0.11 
Tl.H 

·Tl.H 

·Ht.ti 
·380.IO 

0.00 
3i94. 41 

0.00 
0.00 
0.00 
0.00 

·301.H 
·lHt.11 

3U2.H 
3922.11 
·230.31 

D.H 
11.H 

·Tl.H 

·HI.ti 
·3141.H 

0.00 
Ut4.46 

0.00 
0.00 
O.DO 
I.DO 

·Hl.11 
· 1"1.12 

3112.H 
3122.H 
·230.H 

0.00 
71.H 

·TUB 

·HI.ti 
·420.U 

U.20 
HU.41 

0.80 
0.00 
0.00 
0.00 

·HT. ll 
·2151.21 

Hl2.H 
HU.II 
·2Tl. ti 

0.00 
IU.H 

·IU.H 

··HT .11 
·4135.11 
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TABLE A. 5 (Cont'd) ............. COIHI 2 l • llDHTll&L PIOJICTI HHICI, ADDIS HH& ••••• 
---·-········-······-------········-·····•••••••••••••••• I 

Caehflow Diecountin•: 

I) .. 11\J .... ttrlll It\ llCOlt flo1: 
It\ Jrt111\ t1l11 ••.••......... ·5541.ZS 1\ 
l1\1ra1l 11\1 of l1\1r1 (11111) .. 10\ fou1d 

10.00 ' 

•) let ltr\• '''''' It\ c11• r1\1r1: 
It\ Jr1111\ t1l11 .............. ·'511.TI at 10.00 I 
l1\1r11l 11\1 of l1\1r1 (11112) . . ·31.09 I 

c) l1\1ra1l 11\1 of l1\1ra 01 \0\11 11•11\111\: 
II\ Jr1111\ •1111 .............. ·4511.TI at 10.00 I 
J1ter11l late of l1t1n I 111 ) .. ·31. 09 I 

let lort• : lt1l\J pal• pl11 r111r•11 

-·········--······-·······-···············-············-····-················-······················································ 
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Projected Balance Sheets, construction la '000 llrr 

,,., ......... ... I 2 

Tot·\ 1111\1 .. ' . • ' • t 320.10 2271.4~ 
··-··········· ............... 

flat• 1111\1, ae\ of deprecl1\lo1 0.00 320.10 
Co11\r1c\loa 11 pro1r111 . . . . 320.10 lHT.H 

x Cur11\ 1111\1 ......... 0.00 0.00 

"' c ................. 0.00 0.00 
0\ C11• 11rtl11, fl111ce •'•lla•l• . 0.00 0.00 

Lo11 carrl•• tor11rd . . . . . • 0.00 0.00 
Lo11 ••............ 0.00 O.IO 

Tt\al 11a•ll1\1t1 ........ 320.10 22TT.H 
.......•...... . ..•...••.••.. 

lttllJ Clpllal . . . . . . . . . 320.10 2271.H 
lt1trtt1, rtl1l1td profit . . . . t.IO O.H 
Prtfll .•..•....... . ... 1.00 
Loll ... 114111 ,,, •••• , . . . . 0.00 0.00 
C.rrt1l ll1•tlllle1 . . . . . . . I.OD O.H 
llal oto,.rafl, fl111ce .... 1lre•. 0.00 O.H 

Total ••" ........... O.IO 0.00 

lt11tJ, I of lt!•tlllltt . . . . 100.IO 100.00 
····························-·····································-································································· 
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TABLE -~-:? _____ <_~-~~~-~~! ............................. COHH 2.1 • JIDDSTIUL PIOJICTS SIHJCI, ADDIS llAIA ••••• -------------------

Projected Balance Sheet a. Production ii ·ooo llrr 

I ear ............ . 

Total a111t1 . . . . . . . . . . 

r11t4 a111\1, 11t of •1trtcla\lo1 
Cot1\rtctlo1 11 tro1r111 • . . 
C.rreat 1111\1 . . . . . . . • 
Cc1•, MU ..........• 
C.1• 11rtl11, tl111c1 at1ll1~l• . 
l.ol1 c1rrlt4 tor11r• . . • . . 
Lo11 • • . . . . ..•...•. 

To\11 ll1~tll\lt1 . . . . . . . 

l•tl\J Clfl\11 . . . . . . 
l11tr•11, rt\al11d profl\ . 
Prof l\ . . . . . . 
Lo11 11• 1tdl11 \er1 debt . 
Curr11t ll1blll\le1 . . . . .. 
l11t oterdr1ft, fi111ce r .. ulred. 

Total de~\ ... 

lt•ltr. ' of li1bllitle1 

u 

UH.II 

220. Tl 
O.H 

775.H 
11.U 
O.IO 

HH.11 
Ht.ti 

nu.11 
2277.40 

0.00 
0.00 
0.00 

330.79 
4138. 79 

~069.58 

31.00 

11 

7148.14 

171.H 
O.H 

7U.ll 
11.U 
0.00 

uu.n 
3U.tl 

TIU.It 

22n .40 
0.00 
0.00 
0.00 

330.79 
S040.7S 

537UC 

29. 71 

11 

71H.H 

122.U 
I.II 

775.11 
11.U 
1.00 

HU.11 
m.01 

79SO.H 

2277 .40 
0.00 
0.00 
0.00 

330.'19 
S342. 71 

~6l3JO 

21.U 

C11tor Oil Pl11t --· fi111cl1l &11lr1i1 · Julr 1118 
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f(j:_ ~~COMFAR! 
~:l~~ :·1 11111111 1 

TABLE A. 8 - ECONOMIC -~~~~-~~~-~------------- COlfU 2. 1 • llDDSTIUL PIOJICTS SlnJCI, ADDIS UH& ---·· -------------------------------------------

Caehtlow Tables, cone true ti on l1 '000 llrr 

!tu ......... 1 2 

Total caa~ l1f lo1 . . HI. Tl nn. 21 
-------------- --------------

r1111cl1l re101rc11 . HI. Tl nn.21 
Salta, 11\ of \a1 .. I.II 0.00 

To\11 c11~ 01\f lo1 . . HI.Tl lTIT.21 
31: -------------- --------------0\ Total 1111\1 . • . . HI.Tl nn.21 0 

0,.ra\111 COl\I . . . I.II 0.00 
Cott of f l1a1c1 . . . I.II 0.00 
.... , ... t ..... 1.00 0.00 
Cor,.rate \11 ... l.H 0.00 
lltl••·•· .... . . . l.IO 0.00 

S.r•l•• ( deficit ) . I.II 0.00 
C..laW cu~ bal11c1 .... 0.00 

l1flo1, loe1l .... 112.H Ul.14 
O.tflo1, local .•.. HZ.II Ul.14 
Strtl•• ( ••ficit ) . l.IO 0.00 
l1f lo1, foreia• . . . IT.IT UH.31 
O.\flo1, for•ta• . . . n.11 lU0.31 
S1rtl11 ( deficit ) . I.II 0.00 

let caa~f 101 • . . . . ·241.TI -nn.21 
C...la\.. 11\ c11~f lo1 ·HI. Tl -2031.17 
-----------------------------···-·-··-------------------------------------------·-··----·------·-------····························· C11tor 011 Pl11t ··· lco101ic &11lr1i1 - J1lr 1111 
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x 
0\ .... 

....... ':~~~-~----~:-~----~-c:~~~-:~!. _____________________________ cot1r&1 2.1 - JIDOSTlllL PIOJICTS 111•1c1, lDDll lllll -----

Caahtlow tab lea, production i1 '000 llrr 

!tar ........ . 

to\11 c11• l1f lo1 . . 

s 
Hll.11 

• 
SH2.U 

5 

S512.H 

I 

SH2.H 

T 

3512.50 

I 

3512.H 
-------·····-- ·········-·-·- ···---------·- ---------·-··· ---····-·····- ............. . 

rl111cl1l rtlOlfCll . 
Salta, 1t\ of \11 . . 

Tt\al caa• t1\f lo1 . . 

toul 111t\I .. 
Ottra\lll coa\1 . . . 
Col\ tf f l111Ct . .... , ... , .. eo..,.,,,, ta• . ......... .... . 

Slttl11 ( ••flclt ) 
C111l1t1• c11• bal11ce 

l1flo1, 1oc1l .. . 
O.tflo1, local .. . 
S.rpl11 ( ••licit ) 
i1flo1, forel11 .. 
O.tflo1, forei11 .. 
s~rplu1 ( d-.ficlt I 

let c11•r:~1 . . . . . 
C111l1t1d 1et c11bf lo1 

Hl.51 
3512.H 

HH.U 

Ht.II 
Hll.H 

I.II 
I.II 
I.II 
I.II 

!15.ZT 
215.n 

31H.14 
3512.23 
212.ll 

5.17 
13.U 

-77.U 

215 .27 
-1121. TO 

1.00 
3512.H 

3000.13 

.... 
3111.13 .... 

O.DO 
O.DO 
0.0I 

Hl.IT 
n&.u 

3562.SO 
2929.2~ 
633.2S 

0.00 
11.SI 

-7U8 

m.n 
-1260. 03 

I.II 
SH2.U 

30H.13 

0.00 
3000.13 

0.00 
0.00 
0.00 
0.00 

Sil .IT 
1331.61 

3S62 .50 
2929. 25 
633.2S 

0.00 
11. se 

·TUB 

Sil.&7 
-&91.36 

0.00 
Ul2.50 

3100.13 

0.00 
3000.13 

0.00 
0.00 
0.00 
0.00 

Sil. 61 
1900. 28 

3S62. 50 
2929. 2S 
U3.2S 

0.00 
Tl S8 

-71.S8 

m.n 
-136' 69 

0.00 
3512.50 

H00.13 

0.00 
UH.13 

1.00 
0.00 
0.00 
0.00 

Hl.87 
2481.95 

~562 JO 
2921. 25 
633.25 

0.00 
71.S8 

·?UI 

S&l.67 
424.H 

0.11 
Ul2JO 

3011.H 

12." 
HH.U . ... 

O.DO . ... 
0.00 

411.11 
2HO.H 

3542.SO 
2941 61 
614. 19 

0 00 
llS.H 

·llS.H 

491.91 
923.U 

·-----------------------------------------····----······--····-·········--·-························ •·••••·•·•·····•···•··•········ 
C11tor Oil Plait -- · lco101ic l11lJ1i1 - Jalr 1111 
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I. SUMMARY 

The role played by cold storage units in the production, 

handling and distribution of perishable food products like meat, 

fish, vegetables and fruits in particular is quite significant. 

Public firms like the Ethiopian Livestock Development 

and Meat Corporation (ELDMCO), the Fish Production and Marketing 

Corporation, and the Horticulture Development Corporation that 

are directly associated with the production and distribution 

of above mentioned food products, already have or plan to have 

cold storage units of their own at various production and dis­

tribution centres. Hence, demand for commercially operated 

cold storage plants capable of providing storage services on 

hire is practically non-existent. 

However, without disputing the findings of the market study, 

this profile attempts to provide technical and financial informa­

tion on three arbitrarily selected cold storage plants for possible 

installation at Assab, Masawa and Bahr Dar. They have storage 

capacities of 11,000, 1920 and 720 tons, respectivley. 

The Assab plant, with an initial fixed investment of Birr 

7.82 million out of which Birr 3.8 million (49%) is in foreign 

currency, a net working capital of Birr 19.37 million and an 

annual operating cost of Birr 1.94 million, has financial and 

economic rates of returns amounting to 6.78% and 7.86%, 

respectively. 

The remaining cold storage plants intended for Massawa 

and Bahr Dar are more likely to result in much lower rates of 

returns because of their high operating costs and relatively 

lower storage capacities. 
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II. INTRODUCTION 

In many developing countries including Ethiopia, numerous 

studies indicate that quite a considerable amount of perishable 

foods like meat, fish, vegetables and fruits is wasted annually 

due to lack of modern preservation techniques and facilities. 

Bacteria, yeast and molds, that feed and grow on these 

food items are the main causes of the spoilage. Their effect 

is nowadays arrested through the use of cold storage units that 

provide low temperature storage conditions unfavourable for 

the existence and reproduction of these destructive agents. 

The country has the biggest animal stock in Africa. 

The Red Sea cost, Lake Tana and the Rift Valley Lakes provide 

highly potential fishing grounds for fish production. Its climate 

and aoils are also quite favour~ble for the production of various 

types of fruits and vegetables. However, non of these resources 

has so far been exploited effe~tivley. 

Quite a considerable effort is being made by the public 

sector through three corporations, namely the Ethiopian Livestock 

Development and Meat Corporation (ELDMCO), the Fish Production 

and Marketing Corporation and the Horticulture Development 

Corporation. They are fully responsible for the production 

and marketing of meat, fish, vegetables and fruits. These fin\e 

have already launched vario~s projects including the setting 

up of cold storage units at various production and distribution 

centres. Studies are also underway to investigate the export 

potential of these food products. 
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Apart from minimizing the spoilage of valuable food items 

like meat, fish, veg~tables and fruits at various production, 

processing and marketing centres, cold storage units also create 

favourable conditions for improving the nutritional habits of 

the population. Their contribution towards the country's economic 

development through generating additional income for farmers 

and fishermen, as well as earning foreign currency through export 

is quite significajt. 
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III. MARKET AND PLANT CAPACITY 

A. MARKET STUDY 

1. Product Description and Application 

The general application of any type of storage is 

to match production with consumption. The specific purpose 

of a cold storage is mainly to preserve perishable products, 

such as meat, egg, fish, vegetables, etc.until they are needed 

for consumption. Cold storages may also be required for inter­

mediate stages in the production process of some products. 

Thus cold storage services are integral parts of the production 

and marketing aspects of many products. Within this context 

two types of storage facilities can be distinguished. The first 

is to equalize seasonal production with the pattern of demand. 

The other is to facilitate the smooth operation of the production 

and marketing processes. 

Most agricultural products are seasonal but their 

demand is almost evenly distributed thro•1ghout a year. Such 

a situation accentuates the need for storage facilities. But 

in markets where the demand for fresh products outstrips their 

supply, which is the case in most developing countries including 

Ethiopia, the need for cold storage facilities will be minimal. 

The type, size and location of cold storage facilities 

are determined by a number of factors; the most important ones 

include: 

The type of product to be stored: 

The volume of the production and sales and their rate 

of turnover: 

The temperature and humidity of the storage facilities: 
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Proximity of the production source to the final market 

area, e.g. export or domestic market: 

Seasonality of the production: 

Supply and demand gap, and 

Availability of transportation services. 

The compatibility of the different types of products to 

be stored also determines the size and number of cold rooms 

to be maintained. 

The importance of cold storage facilities in developing 

countries, especially where abundant food resources exist, is 

apparent from the substantial percentage of the food products 

which are wasted due to lack of modern preservation techniques. 

The estimate of the wastage ranges from 20% to 30% of the total 

agricultural food production. 

A cold storage or refrigeration unit works on the principle 

of inhibiting the growth of bacteria, yeast and molds which 

are the main causes for food deterioration. At low temperatures 

the growth of the~e agents of food destroy~ is generally 

retarded. The specific level of temperature at which food de­

terioration is inhibited varies from product to product. Never­

theless, to stop totally the developments of these agents, the 

temperature should be in the range of -12°C, or lower, ~hich 

is the temperature level for frozen products. 

Cold storages can be used for chilled or frozen products. 

A chill ~oom temperature is a low temperature but not low enough 

to cause freezing. In most cases, the minimum temperature level 

of chill rooms is tak~n to be 0°C. The recommended temperature 

level, however, varies from product to product. The temperature 

NS 
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of cold storage facilities for fro;.en products ranges from 18°C 

to -30°C. The storage life of chilled products is short, often 

measured in days or weeks, but fro7en products can be stored 

for more than two years in some cases. 

Cold storage facilities may be required at different stages 

in the production process and during the period of consumption, 

namely: 

At farm sites to store harvested products; 

At industrial locations to store raw inputs, and 

semi-processed and finished products; 

At shipping ports for export or import; 

During transportation (trucks, ships, planes, rail 

wagons); 

At distribution points (wholesale and retail stores), 

and 

At consumption points (hotels, restaurants, and homes). 

The above storage facilities can be 'capt~ve' or commercially 

operated. ~aptive cold storages are those owned and operated 

by a firm for its own use. Such storage facilities will not 

be available to others for rent. Most cold storage facilities 

fall under this category. Commercially operated cold ~ lrage 

facilities, on the other hand, are available in an open mark0t 

on a rental basis to anyone who wants the service. Such cold 

storage facilities are mainly required at distribution centres 

and rhipping points. In the case of commercially operated cold 

storages, the normal practice is to sell 'space and temrerature' 

on a time basis. Most developed countries have tariff· for 

freezing and for chill storage. 

In this profile, the opportunity of establi~hing the latter 

type of cold storage service facilities is considered. As a 

project idea, cold storage facilities in Ethiopia have been 

identified for the meat, fish, and vegetable and fruit sectors. 

N6 
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2. Demand and Supply 

a. Meat Sector 

The meat supply sources in Ethiopia can be grouped 

as follows: 

Indivi~ual household slaughtering; 

Village butchers; 

Commercially licensed private butchers, and 

Public abattoirs and meat processing industries. 

The first two sources account for a substantial share 

of the meat consumed in the country. Virtually all the sheep 

slaughtering for domestic consumption is done at individual 

household levels. Village butchers, on the other hand, slaughter 

bovine animals, specially during holidays, and sell the meat 

to household consumers. These two sources, will net be part 

of the market for cold storage facilities. 

Licensed private commercial butchers, mainly found 

in cities and big towns, buy the animals which are slaughtered 

at publicly controlled abattoirs. The butchers pay fees and 

transport charges to the abattoirs. Most of these butchers 

have no cold storage facilities since they receive their supply 

on a day to-day basis. 

The Addis Ababa Abattoir , for example, supplies to 

the butchers in the city immediately after the animals are 

slaughtered, requiring no cold storage facilities, although 

it has now two deep freezers with a combined capacity of 100m 3 

and a chiller with a capacity of 45 ml. In the coming three 

years, it has a plan to increase its deep freezer capacity by 

an additional 800 ml. It has also long term plan to enter the 

meat retail market by opening its own meat distribution shops. 

N7 
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This would require installation of cold storage facilities at 

the abattoir and at the mark~t centres. Thus no additional 

market for commercially operated cold storage facilities is needed 

for this sub-sector of the meat industry. 

The public meat processing industry in the country 

consists of six meat processing factories, an abattoir , and 

a livestock development and marketing enterprise which are all 

controlled and administered by the Ethiopian Livestock Development 

and Meat Corporation (ELDMCO). The meat processing facto-

ries now produce processed meat which requires cold storage facili­

ties only at the production centres but not at the distribution 

points. 

ELDMCO is now constructing cold storage facilities 

for some of its enterprises (See Table I). The corporation 

also has plans to expand substantially its cold storage capacities 

as shown in Table II. 

The current quantity of raw meat sold by the corporation 

is very small; in 1985/8b, it was below 700 tons. The raw meat 

is mainly intended for export to the Middle East by air; each 

shipment consists of about 35 tons. The cold storage facility 

at Bole Airport, whose capacity is estimated to be 200 tons, 

is more than adequate for the present frequency and volume of 

shipment. 

The Corporation does not export frozen or chilled 

meat through the sea ports of the count~y. There have been, 

however, enquiries from importers, especially from Egypt, for 

supply of a substantial quantity of frozen meat. The corpora­

tion could not give quotations to the enquiries for a number 

NS 
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TABLE I 

FREEZING AND COLD STORAGE FACILITIES OF 

MEAT PROCESSING FACTORIES UNDER 

ETHIOPI~N LIVESTOCK DEVELOPMENT AND MEAT CORPORATION 

Existing Existing 
Name of Plant Location Freezer Cold Store 

Capacity Capacity 

Sopral Asmara Asmara - 400 Tons 
Encode u II 9 Tons 30 II 

Sopral Combolcha Combolcha 6 II 120 II 

Dire Dawa Meat Factory Dire Dawa - 250 II 

Eth. Livestock Dev't Co. Malgue Wondo 12 Tons 120 II 

Eth. Meat Concentrate Addis Abeba - 40 II 

Debre Zeit Abattoir Debre Zeit - 6 II 

Gondar Meat Factory Gondar - -
Bole Airport Co~d Store Addis Abeba - 120 II 

SOURCE: Ethiopian Livestock Development and Meat 

Corporation (ELDMCO). 

N9 

Cold Stores 
Under 

Construction 

240 Tons 
120 Tons 
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TABLE I I 
COLD STORE FACJLirIES CONSTRUCTION PLAN 

BY ETHIOPIAN LIVESTOCK DEVELOPMENT AND MEAT CORPORATION 

Name of Plant Type and Purpose of 
Cold Storage 

Dir'!! Oawa Meat, Precooling beef carcasses (2 rooms) 
Processing Factory Preierving beef carcasses (1 rOllm} 

frP.ezing meat (1 room) 
Preserving frozen meat (1 roan:) 

Sopral Combolcha Precooling beef carcasses (2 rooms) 
Preserving " " (1 room) 
Preserving meat (2 rooms) 
Preserving meat (2 rooms) 

Malgue Wondo Precooling beef carcasses (3 rooms) 
Preserving II II (1 room) 
Freezing room 
Cold stores 

SOURCE: ELDMCO 

NlO 

Capacity 
(Ml) 

1200 
945 
310 

1370 

940 
392 
900 
280 

1455 
1320 
705 

1265 
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of reasons, of which lack of any appropriate cold storage 

facility is one. Although it has no programme now to export 

meat through sea ports, it plans to send a team of experts to 

target markets, mainly Middle Eastern and European countries, 

to undertake market studies and to determine the volume and 

quality requirement of the markets. It may also be necessary 

to investigate the implication of the market study results on 

the supply of live animals. Presently Ethiopi~ exports a sub­

stantial number of live animals to the Middle East countries. 

It would thus be unrealistic, at this stage, to make 

any estimate of the size and type of cold storage facilities 

to be required at export ports such as Assab. Not only would 

it be necessary to estimate the anticipated annual export volume 

but also the frequency of shipment should be known to determine 

the capacity of the cold storage to be constructed. However, 

ELDMCO officials estimate the holding capacity of the storage 

for frozen meat to range from 1000 tons to 2000 tons if the 

meat export is found to be viable. 

b. Fish Sector 

Commercial fishing is now carried out by f ishermer. 

cooperatives; the marketing and distribution being undertaken 

by a public corporation - the Fish Production and Marketing 

Corporation. The present level of the fish catch in the country 

is very small as can be seen in Table III. The highest amount 

of fish distributed by the corporation was reported to be 1342 
tons in 1982/83. The reason for such a low level of sa:es is 

mainly because fish does not form part of the regular diet of the 

population. Fish is mainly consumed in Ethiopia in cities and 

towns and mainly during the fasting period. Nevertheless consump­

tion of fish as a regular diet needs to be promoted for its high 

dietry value in terms of protein content, and it can greatly 

contribute in helping to alleviate the food shortage in the country 

Nll 
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COllllllercial fishing is now carried out in the Red Sea 

area and in the Rift Valley Lakes. The highest fish catch 

recorded is at Zewai, 818 tons in 1980/81. Jn recent years, 

however, fishing from this lake has declined substantially. 

The highest annual catch f roa the other sources were Abbaya 

and Chamo, 333 tons; Awassa, 395 tons; Langano, 387 tons; Koka 

63 tons; Assab, 114 tons; and Massawa, 141 tons. These figures 

indicate that commercial fishinq in Ethiopia is still in its 
infant staqe. 

The Fish Prodution and Marketing Corporation has now 

cold storage facilities in Addis Ababa, Arba Minch, Zewai and 

Asmara (See Table IV). These facilities are considered adequate 

for the present level of the fish catch and distribution. The 

corporation has also a plan to construct new cold storage facili­

ties at Assab and Massawa to serve anticipated increase in 

production in these regions. The other projects of the c~r­

poration include the following: 

A marine fish marketing development project at Assab; 

Massawa and Dahlak Islands fishery resources 

development; 

Inland fishery resources development and marine fishery 

resources study, and 

Fish farming development projec~ at Assab. 

The implementation of the above projects will depend 

on the results of the projects under study, and these studies 

are expected to consider additional cold storage requirements. 

The situation in the fish sector as has been described 

in the preceding paragraphs shows that there is no.apparent 

need for additional co~.d storage facilities other than those 

planned by the Corporation. 

Nl3 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
_I_ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A. 

B. 

TABLE Ii 
COLD STORE FACILITIES 

FISH PRODUCTION AND MARKETING CORPORATION 

Temperature Capacity 
Location Types Level (each) 

Tons Ml 

Existing Chillers (shops) 0-(+5)°C 2 8 

Addis Ababa Chiller (store) 0-(+5)°C 10 42 
Cold storage - 20°c 50 147 
Blast Freezers - 35°C 10 42 
Flak'! ice machine - 4/24 hrs -

Zeway Chillers 0-(+5)°C 10 42 
Flake ice machine - 4/24 hrs -

Arba Minch Cold store -20°c 10 42 

Future Plan 
Assab Cold s\ore -20°c 10 42 

Block ice machine - 4/24 hrs -

SOURCE: Fish Production and ~rketing Corporation. 

?H4 

Number 
of 

Facilities 

10 
1 
2 
4 
1 

2 
2 
1 

1 
1 
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c. Fruit and Vegetable Sector 

The cultivation of fruits and vegetables for commercial 

purposes is undertaken mainly by state and cooperative farms. 

The planned and actual production of these products from 1978/79 

to 1983/84 is shown in Table V. The highest yearly volume of 

the production was about 15,600 tons for vegetables and 33,600 

tons for fruits in 1981/82 and 1932/83, respectively. State 

farms account for 94% to 100% of the fruit cultivation during 

the two years whereas their share for vegetables during the 

same period ranged between 41% and 71%. Part of the produce 

is exported to neighbouring countries, mainly to Djibouti. The 

annual export of vegetables and fruits from 1976 to 1984 is 

given in Table VI. About 90% and 95% of the export in 1983 

and 1984 was to Djibouti. 

The nature of these products requires cold storage 

facilities. The Horticultural Development Corporation, which 

cult.i.Jrates and markets vegetables and fruits, has cold storage 

facilities in the following areas: 

Addis ababa: 

Cold storage with a 900 m, capacity 

New cold storage with 2500 m, capacity 

Dire Dawa: 

2500 m, capacity (Being installed) 

Oebre Zeit: about 300 m, 

Zewai: about 300 m, 
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Year of 
Production By 

Source 

1978/79 Total 

1979/80 Total 
1980/81 Total 

State Fanns 
Cooperatives 

1981/82 Total 
State Fanns 
Cooperatives 
Settlement 

1982/83 Total 
State Fanns 
Cooperatives 
Settlements 

1983/84 Total 
State Fanns 
Cooperatives 

TABLE V 

PRODUCTION OF FRUITS AND VEGETABLES 
1978/79 - 1983/84 

( TONS ) 

Veaetables Fruits 
planned actual i Planned Actua 1 i 

14150 2490 18 19700 8880 45 
13450 4520 34 22760 22540 99 
19293 6543 34 22760 19091 84 
13450 4620 22760 19090 

5843 1923 
64400 15552 24 19478 
38629 6360 19030 
25779 9099 448 

93 
65570 13140 20 27308 20506 75 
34410 7550 26010 19210 
26277 5590 1104 386 
4883 194 910 

53710 23720 
27500 22810 
26210 910 

SOURCE: Annual Plan, NRDC. 

Total 
Planned Actual i 

33850 11370 34 
36210 27060 75 

42053 25634 61 
36210 23710 
5843 1923 

35030 
25390 
9547 

93 
92878 33646 37 
60420 26760 
27381 5976 
5077 910 

77430 
50310 
27120 
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SOURCE: 

TABLE VI 

EXPORTS OF VEGETABLES AND FRUITS 

1976 - 1984 

YEAR QUANTITY 
( TONS ) 

1976 20091 

1977 11031 

1978 4420 

1979 3911 

1980 8739 

1981 8143 

1982 7780 

1983 8655 

1984 10863 

External Trade Statistics 
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The corporation has also a fleet of 30 refrigerattd 

vehicles which transport the product from farm areas to storage 

or distribution centres or shipping points. These vehicles 

are reported to be under-utilized. 

The corporation has been considering installation 

of cold storage facilities of about 2500 m1 capacity each at 

Assab, Dire Dawa, Nura Era, and at two locations in Addis Ababa 

(Bole Airport and near the old cold storage). 

One of those envisaged for Addis Ababa (near th~ old 

cold store) has already been installed with the planned capacity 

of 2500 m1
• The existing capacity in Addis Ababa is to be more 

than adequate for the present level of operation in the area. 

In fact there is an excess capacity which can be used for future 

expansion by-~~ Corporation. The one planned at the Bole Airport 

has been shelved for it is not deemed necessary, at least in 

the short run. Vegetables are now transported by cold storage 

vans and loaded directly on planes. 

The cold storage facilities at Dire Dawa (2500 m1
) 

which is being installed would adequately meet the present and 

future demand in the area. 

The cold storage facility to be installed at Nura 

Era, has been scaled down to a level equivalent to that of Debre Ze1t. 

The demand for vegetables and fruits far outstrips their supply, 

requiring a very short storage time, which in turn does not 

require large cold storage facilities at production sites. 

The construction of cold storage facilities at Assab 

has also been delayed, for the need is not ~et apparent. 

Originally, the envisaged co~d storage was to serve the export 

shipment, mainly to the Middle East. However, subsequent in­

vestigation of the target markets did not indicate any potential 

export to these countries. The corporation has thus no concrete 

plan to export vegetables and fruits through Assab. 
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Since data on the present and future production and 

sales as well as the rate of turnover at different locations 

is not available, it is very difficult to give a quantitative 

estimate of the cold storage facilities for vegetables and fruits 

at those locations. However, a comparison of the existing and 

planned cold storage facilities with the present level of pro­

duction of vegetables and fruits indicates that there will be 

an exce~s capacity of storage facilities in the short run. 

For instance, the combined new capacities of the cold 

storages at Addis Ababa and Dire Dawa (5000 m1
) can handle about 

45000 tons of vegetables and fruits annually taking an average 

storage life of 15 days, a space requirement of 450 kgs. per 

m1
, and 300 operating days in a year. The storage space require­

ment for vegetables and fruits is estimated to range from 300 

kgs to 600 kgs per m1 depending on the specific type of product 

to be stored. 

B. PLANT CAPACITY 

The market study, as discussed in the previous section, 

indicates that there is no apparent additional need now and 

in the near future for commercial cold s ·.or age facilities to 

serve the meat, fish, and vegetable and fruit sectors. Since 

the requirement for cold storage facilities is a derived demand, 

the f.uture demand will depend on the growth of the production, 

consumption and export of these products. Since the sectors 

are in the process of being examined, their future prospects, 

the support services, including cold storage facilities, they 

may need, cannot be estimated at this time. 
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However, to provide a general technical and financial in­

formation on cold storage facilities, different capacities at 

three locations were considered in this profile (See Table 

VII). It is assumed that these units may be needed at the thre~ 

locations in the near future. 

The storage volumes at Massawa and Bahr Dar are very small. 

A large western supermarket ~ay have facilities of this size. 

That of Assab on the other hand is quite significant. 

TABLE VII 

PROPOSED COLD STORAGE FACILITIES 

AT ASSAB, MASSAWA AND BAHR DAR 

Assab Massawa 

Description Port Port 

Blast freezer for fish (-35°C) 5 tpd 3 tpd 

Cold store for frozen meat 

(-20°C) 2000 t -
Cold store for fish (-20°C) 30 t 20 t 

Chill room for packed meat 
( 0°C) 500 t -

Chill room for fish ( O"C) 20 t 10 t 

Plake ice maker 5 tpd 5 tpd 

-

Bahr Dar 

2.5 tpd 

20. t 

10 t 

100 t 

10 t 

4 tpd 

The total annual storage capacity of each of the three 

plants considered to be installed at Assab, Massawa and Bahr 

Dar is estimated at 11,000, 1920 and 720 tons of meat and fish, 

respectively (See Table VIII). 
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The stores are assumed to operate for 40 and 48 weeks 

annually as shown in Table VIII. The remaining 12 and 4 weeks 

are for major repairs and maintenance. 

The chargeable tonnage for the plants has been calculated 

assuming that 80% of the actual useful volume will be utilized 

during each rotation. The blast freezers are taken as auxillary 

facilities supporting the overall cold storage service: hence 

they cannot be charged independently. 

The chargeable annual storage capacities of the Assab, 

Massawa and Bahr Dar units are 8,800, 1536 and 576 tonnes, 

respectively. Service charges should be based on the quantity 

of product stored during each rotational period. 

N21 
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DESCRIPTION 

Bl1st freezer for f1sh (-35°C) 

Cold store for forien 111e1t(-20°C) 

Cold store for fish (-20°C) 

Chill f'OOll for picked meat(0°C) 

Chill f'OOll for fish (0°C) 

l 0 T A L 

I 

TABLE VIII 

PROPOSED STORAGE CAPACITY OF COLD STORE UNITS 

( TONS ) 

A S S A 8 MASSAWA 

Storage Duration Annu1l Annu1l Storage Dur1tion ~nnu1l Annu1l 
Capacity of C1p1cfty Ch1rge- C1p1city of l:1p1ct tl Ch1rge-

Rotation Ible IAotatfon 1bl1 
(Nom1n11; (Weeks) (Nomfnal) c1p1cf ty (Nominal) (Weeks) (Nominal ) C1p1Cttl 

I 

5 tpd 2.5 tpd 

:?00 10 8,000 6,400 2(J0 10 960 768 

30 2 600 480 10 2 c40 192 

500 10 2,000 1,600 100 10 480 384 

20 2 400 320 10 2 240 192 

- - 11,000 8,800 - - 1,920 1,536 

8 A H ~ D A A 

Storage Dur1tfo~ Annu1l 
C1p1city of .. ap1cf ty Aotatfon 

(No111in1l) (W11ks) Nomln1l 

3 tpd 

- - -
20 2 480 

- - -
10 2 240 

- - 720 

!Q!!: 1. The Assab unit is assumed to be in o~eration for 40 weeks annually. 

2. The Massawa and Bahr Dar units will o~erate for 48 weeks annually. 

3. The annual chargeable ca~acity was calculated by assuming that OOt of the 
useful volume, which is 60% of the gross volume, will be utilized during 
each rotation. 

4. The blast freezer is an auxillary facility, hence cannot be charged 
inde~endently. 

Annu1l 
Ch1rg1-
1bl1 

~IPICfty 

-
384 

-
192 

576 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IV. MATLRIALS AND JNPUTS 

A. MATERIALS 

A cold storage plant does not require raw material 

inputs. However refrigerants and insulants may be required 

for repair and maintenance. 

Ammonia and Halocarbons are the two types of refriger­

ants most commonly used in cold storage units. Ammonia is the 

cheapest f lui~, but it is inflammable and toxic. Halocarbons 

mostly Rl2, R22 and R502 (FREON is their commercial name) are 

the most widely used types because they are odorless, inflammable 

and very suitable for all types of refigeration equipment. 

To avoid accidental introduction of oil or moisture into the 

system, ar.d to eliminate leakage, the motor compressor assembly 

should be contained in an enclosure. Since all plants leak 

freon gas to some extent, a sufficient amount of gas has to oe kept 
in stock as an allowance for leakage. The annual requirement 

is estimated to cost about Birr 124,200 for Assab {See Table IX). 

Pre-fabricated panels consisting of polystyrene foam with 

a thermal conductivity of about 0.03 W/°C are used as insulating 

walls. Local insulants of vegetable origin (cork, sawdust, 

cereal husks, etc.) or mineral (rock wool) may be used, but 

then their thermal conductivity is almost twice as much as poly­

styrene foam and the thickness of the insulan~s has to be doubled. 

Moreover due to their hygroscopicity, they ar•3 quickly filled 

with water or ice and their efficiency is significantly reduced. 

Although they are comparatively cheap, locul 1 nJulants should 

be used with prudence, even for repair. 
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TABLE IX 

ANNUAL MATERIALS AND INPUTS REQUIREMENT 

BAHR DAR MASS AWA 

Description Cost Cost 

Qty. (Birr) Qty. (Birr) 

·--· 
Electric power (kWh)* 184,800 40,656 619,520 136,290 

Water (m,) 6,023 3,012 9,490 4,745 

Freon Gas 27,600 38,810 

Pallets and general 

consumables 2,760 5,520 

Maintenance Materi-

i'\ls and spares 4,343 20,872 

-- - -
Sub-total 78,371 206,237 

NOTE: * The kWh quantities represent peak requirements. 

A S S A B 

Cost 

Qty. (Birr) 

2,428,600 534,290 

9,745 4,873 

- 124,200 

- 41,400 

- 82,800 

- 787,473 

-
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B. UTILITIES 

1. Electricity 

Electric power is the major utility item required 

in the operation of cold storage plants, absorbing a significant 

portion of the operating cost. The electric power demand of 

the various equipment at unit in Assab is given in Table X. 

For the remaining two units the total power requirements are 

given on Table IX. Sufficient power is available at Assab, 

Bahr Dar and Massawa to satisfy the peak-demands of the cold 

storage units. 

Consumption of electricity is considerably reduced 

by allowing very little •cold• to escape through walls and doors 
by: 

installing vapour barriers carefully put in place; 

strictly limiting the time during which doors are 

opened; 

maintaining and servicing doors, gaskets, screens 

and other equipment; 

carefully operating and controlling temperatures, 

and 

adopting some form of protective device such as 

pliable plastic tunnels for loading and unload­

ing transport vehicles. 
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2. Wat.er 

Wat.er is another utility item ~ssential in cold storage 

plants. It is used mainly for ice formation, drinking, washing, 

and sanitation purposes. It has t.o be of potable quality. 

(See Table IX for the annual consumption and cost). 

TABLE X 

ELECTRIC POWER REQUIREMENT 

( ASSAB PORT ) 

Installed Operation 
Equipment Description Power Time 

(kW) Hrs/Day 

Meat Chiller 80 8 

Meat Blast Freezer 180 20 

Meat Cold' Store 150 24 

Fish Blast Freezer 45 5 

Fish Cold store 10 24 

Ice Machine 20 8 

Other uses 10 16 

Sub-Total 

N26 

Total Annual 
Requirement 
('000.kWh) 

179.2 

1,008.0 

1,008.0 

63.0 

67.2 

44.8 

58.4 

2,428.6 
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V. LOCATION AND SITE 

A. LOCATION 

As indicated under the chapter on Market and Plant Capacity, 

the cold storage plants are envisaged to be installed at Assab, 

Massawa and Bahr Dar. This is mainly because of their high 

potential for fish production. Assab is also an important outlet 

for meat and other products. 

B. SITE 

The sites of the cold storage units should be very near 

to main roads, and to sources of clean water and electric power. 

The ground should be well drained, preferably level and of good 

mechanical resistance. The space should be adequate to cover 

not only the cold store but also the office, package store, 

transformer house, roads, parking areas and an open space for 

future expansion. 
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VI. TECHNOLOGY AND ENGINEERING 

A. TECHNOLOGY 

1. General Descr!ttion 

Preservation of nutritious but perishable foods, such 

as meat, fish, poultry and vegetables, has always been important 

to mankind. It is also essential to maintain the quality of 

these food items during storage as well as at times of distribu­

tion and marketing. Freezing and storing at low temperatures are 

the cheapest method of maintaining the qualities of these food 

items. 

In the market study it was recommended that small 

scale cold storage facilities should be installed at Assab, 

Massawa and Bahr Dar. The storage volumes specified for Massawa 

and Lake Tana are very small. They can use simple technology 

and require standard equipment which can be imported readily 

and installed without any difficulty. 

The volume of the cold storage specified for Assab 

is quite significant (about 2200 tons·~er rotation). It is 

intended mainly for meat and fish. It has facilities for cold 

storage (divided into partitions}, blast freezing and ice­

making, all serviced by a centralized refrigeration system. 

These are described in detail in the engineering section. 

All the proposed cold storage plants are intended 

to provide cold storage services i.e. to sell 'space and tempera­

ture' on a time basis to potential customers. The services 

should also guarantee the maximum possible q11ality, safety and 

nutritional value of the stored food items which in turn 
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depend on the design of the building, insulating material, machinerl 

and equipment, operating temperature and humidity, odor control, 

storage methods and handling faci 1 ities employed. Otherwise 

all the careful production and quality control methods that 

the producer has used could easily be lost before the product 

is delivered to the final consumer. 

2. Types of Products Cold Stored 

Meat, Fish, poultry and perishable vegetables are 

the major product types that require provision of public cold 

storage facilities. As has been discussed earlier in the market 

study, meat and fish are the most potential food items requiring 

cold storage facilities at Assab, Bahr Dar and Massawa. 

(a) Meat 

The most effective means of preserving meat is by 

means of a freez~·- storage whost main function is the inhibition of 

growth of various types of micro-organisms and enzyrratic activities 

that cause spoilage. 

The optimum low temperature at which meat is stored 

with minimum quality changes is 0°F (-18°C). The allowable 

storage life of frozen meat at this temperature is about six 

months. (See Table XI). After six months, minor quality changes, 

particularly in flavour, are likely to occur. Although there 

is a possibility of extending the storage life at much lower 

temperatures, the cost of maintaining these temperatures is 

quite high and may not be warranted by the resulting increase 

in value attributed to quality improvements. 
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Drip and autoxidation are the two most serious 

problems that take place in fresh, cured, cooked meat and meat 

products that are freeze - stored. Drip can be minimized by 

freezing caracasses immediately after slaughter. On the autoxi­

dation of lipids that causes off-flavours on the other hand, 

little can be done because it is caused by the availability 

of and contact with oxygen. 

Nowadays it is quite common to sell frozen beef 

in packed form as 'boxed beef'. This provides reduced freezing 

time, greater storage density, lower handling and transporta­

tion costs, and an extended shelf life. 

Meat Type 

TABLE XI 

STORAGE LIFE OF FROZEN MEAT 

(MONTHS) 

Storage Temperature (oF) 

--
10 0 -10 -20 

Beef* 4 6 12 

Lamb 3 6 12 

Veal 3 4 8 

Pork** 2 4 8 

·~ ~· 

* Diced products have shorter storage life. 

** Cured products such as ham and bacon can be stored for a 
few weeks only. 

SOURCE: Fundamentals of Food freezing, Norman w. Desrosier and 
Donald K. Tressler, 1977. 
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(b) Fish 

Spoilage of fish is caused by the action of 

enzymes naturally present in the body of the fish or secreted 

by psychrophilic or cold loving bacteria. Spoilage commences 

soon after catch and death. 

To arrest this spoilage or postmortem change, 

the product is chilled using ice immediately after catch and 

gutting. Proper icing can store the quality for 7 to 15 days, 

depending on the species. Flake ice is preferred to crushed 

block ice for it'does not cause rupture of the fish. This can 

be explained by its relatively high melting rate due to increased 

surface area. It is common practice to use one volume of ice 

for every three volumes of frozen fish. 

Long-term preservation of fish either for further 

processing or direct consumption in thawed and packed form is 

effected through freezing and cold storage. The quality of 

both types of products mainly depends on temperature, humidity 

and shelf life. A temprature of (-23) ~ (-18)°C, a relative 

humidity of 90% and a shelf-life of 2-3 months are generally 

recommended. 

A maximum storage life can be achieved by glazing 

frozen fish prior to packaging, using moisture-vapour-resistant 

packaging materials, fitting package tightly around product, 

freezing fish immediately after packaging and storing at -20°C 

or lower temperatures. Refrigerated carriers for fish should 

have a temperature of -18°C. 

Freezing times vary according to packaging but 

the following times are given as an indication: 
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25 nun thick package fillets: 2.5 hours 

50 nun thick packaged fillets: 5.0 hours 

38 nun thick packaged fish sticks: 2.5 hours 

The composition of a particular species of fish 

affects its frozen storage life. Fish with high oil content 

(e.g. salmon, tuna, mackerel and herring), have romparatively 

short frozen storage life because of the development of rancidity 

as a result of the oxidation of the oils and pigments in the 

flesh. 

3. Refrigeration Systems for Cold storage 

There are two types of refrigeration systems commonly 

in use. They are the direct expansion and the brine systems. 

In brine systems, a brine is cooled by contact with the evaporator 

surface, and the cooled brine goes to the space which is to 

be refrigerated. In direct expansion systems, the evaporator 

is placed in the space to be cooled. 

The direct expansion system is more attractive and 

recommended for the envisaged cold storage plants because it 

requires 40% to 60% less surface, and utilizes better controls 

and newer piping methods. A sketch describing this system is 

give~ in Figure I. 
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4. Cold Storage Buildings 

Two types of building designs are commonly in use 

for cold storage plants. They are referred to as internally 

insulated (e~velop) and externally insulated wall type designs. 
(See Figure IV}. 

The envelop wall type cold storage building is a 

completely insulated structure within independent walls of the 

exterior enclosing structure. The outer walls are constructed 

independently of the interior insulated envelop package. A 

continuous heavy vapour seal is placed between the outer wall 

and the insulating package. 

The externally insulated type of warehouse design 

differs from the envelop wall type in that all the floors and 

ceilings become an integral part of the supporting side walls. 

This makes it essential to supplement the insulation of all 

outside junctures, flooLs and ceilings in their relation to 

the side walls to prevent excessive heat leakage. 

The envelop wall type design is the most pref erred 

one because of its simplicity, ease of maintenance and low in­

vestment cost. It is recommended specifically for single floor 

cold storage plants. (See Appendix A for further details 011 

cold storage building design requirements). The two types of 

cold store buildings constructed at level ground and on guard 

space are shown in Figures ~I and III. 
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I FIGURE I 
COLD STORAGE BUil T ON LEVEL GROUND 

l. Rolling surface 11oor sloti 

2. lntalation 

a. Concrete bott 

4. Rouoh - ca1tino in broken atone 
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FIGURE Jr 

COLO STORAGE BUil T ON GUARD SPAC~ 

A. LOADeNG PLATFORM 

8. VENTLATEO GUARO SPACE 

C. NA~AL GROUND 

1. Rollir.Q turface floor sh1b 

2. Insulation 

3. Reinforced concrete 1up~ art a lab 
4. Protective peripheral plinth 

5. SUpfl()rting wall 

e. Insulation 

1. Suspended insulating c•iling 
8. Insulated rof ter 

9. Framework tits 
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B. ENGINEERING 

1. Plant Description 

The plant description given below refers to the cold 

storage plant envisaged to be installed at Assab p0rt. The 

basic principle applies tc the Bahr Dar and Massawa cold storage 

plants but their capacities are quite small. 

The cold storage plant envisaged for Assab consists 

of four major sections: 

Refrigerating machinery section, 

Cold storage section, 

Freezer section, and 

Ice-making section. 

a. Refrigerating Machinery Section 

The refrigeration system employed is of the direct 

expansion type and operates on the basic science of a refrigera­

tion cycle. The major machinery and equipment required are 

a compressor, evaporator (refrigeration coils) and condensor. 

All the equipment, except the evaporator, are installed i~ a 

separate room referred to as a ma~hine room. The air-cocled 

direct expansion coils with blower units are installed in the 

cold room itself. 

A reciprocating type compr6ssor compresses Freon 

gas which condenses ~nd then flows into the refrigeration coils 

where it evaporates and as a consequence immediately cools the 

surrounding air. Circulation of the cooled air is effected 

by blowers. Th~ compression results in a temperature increase 

in the Freon and the ccmpYessed gas is then condensed in an 

air cooled condenser located outside the cold room. 
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The engine room should be located very close 

to the cold room to minimize the length of insulated piping 

for refrigerant circulation. 

b. Cold Storage Section 

This section consists of cold rooms separated 

by partitions to contain various types of cold stored products. 

The walls are essentially from thick polystyrene 

panels which can be purchased ready made at metre wide and full 

height of Lhe store. The inner and outer skins of the panels 

are usually made of galvanized and/or organic (plastic) coated 

th~n steel sheets. The panels may be tongued and grooved to 

ensure correct joining and sealing. The thickness of the insu­

lation is between 150 and 200 mm~. Freezers have thicker walls 

than cold rooms or chill rooms. 

It is essential that no· mo;sture ;s allowed to enter 

the wall Etructure. Therefore the metal strips covering the 

joints are usually vapour sealed with thick adhesive tape or 

other non-setting compounds. Moisture which does enter the 

walls freezes later and opens the joints. 

Cold store rooms are supported on a light steel 

structure. Often, the rooms are suspended within an outer sLeel 

structure, the wall panels and the roof being attached to the 

framework with the use of lugs fixed on to the outer panel skin. 

The whole room is subject to thermal movement, and this shoJld 

be taken into account in the fixing and·de$ign. 
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The temperture of the ground beneath the cold 

room must not fall below freezing. If it does, the ground 

expands and the room structure becomes distorted. The flo~r 

is therefore electrically heated and layered in the following 

manner: 

Top Cold room floor - 100 mm screed 

Styrofoam insulation - 125 mm 

Cement screed - 50 nun 

Electric heater mat 

Bottom 
~~~ 

De-stoned ground surf ace 

The power requirement of the electric heater mat is minimal. 

c. Freezer Section 

Food products are usually given freezing treat­

ments to preserve their integrity, quality, and to reduce any 

possible physical, biological and microbiological changes that 

may arise during storage. This can be accomplished by using 

blast freezers (tunnel and continuous track types) or simple 

cold boxes. 

Blast freezers are high thermal output units 

with more sophisticated designs. Hence, they are not 

appropriate to the low volume storage plants considered 

in this study. Simple cold box freezer units are quite 

sufficient. 
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The blast freezer for beef has a lengthy cycle 

time, 20 - 40 hours. ~t is suggested that for Assab three 

blast freezers with a capacity of 10 tonnes per cycle each, 

are used to allow flexibil:ty in the freezing process while 

keeping loading and unloading to a single shift. For a 24 hour 

cycle, it is assumed that the blast freezer will operate at 

an air temperature of -41°C and a refrigeration load of 60 kW. 

The time required for product f reezinq depends 

on the temeprature and velocity of the surrounding air, the 

shape of the product, the method and thermal properties of packing, 

and ttle placement of loads in the freezer. The most efficient 

loading and use of space in the freezer is not always compatible 

with the most efficient rate of freezing. Typical 27 kgs. of 

lean boneless meat packed in a solid cardboard carton of 152 

mm thick, and freezing at an air temeprature of -40°C and a 

velocity of 3.05 m/s, takes about 27 hours to reach -25°C which 

is a normal cold storage temperature for beef. 

The blast freezer for fish is able to operate 

one or two freezing cycles during a single day shift. Freezing 

time is usually about 2-5 hours. Loading and unloading will 

add an hour or more to that. This sizing obviously gives the 

freezer a much higher capacity if it is used on a 24 hour basis, 

although this is rarely practiced as a precaution against pilfer­

age. Therefore, it is suggested that the blast freezer capacity 

is 5 tonnes. 

The quick freezing of fish offers the best results 

for preventing bacterial spoilage. Blast freezers are commonly 

used instead of the less flexible plate freezing for the range 

of fish to be handled. 
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d. .!·~e-Makinq Section 

Ice is mainly required for chilling or pre-cool­

ing of fish right after catch until! its final storage. It 

can be made in tin cans (block ice) or with a flake ice machine. 

As described earlier, flake ice is more appropriate for chilling 

and hence the plant is equipped with a flake ice making machine. 

The machine consists of a fixed drum standing 

vertically and containing refrigeration coils. As water trickles 

down the sides of the drum, it freezes into ice crust which 

is stacked continuously with a rake of knives and is collected 

in a silo. The water which does not freeze is collected at 

the base of the drum and recirculated. 

2. Operation of Cold Storage Plants 

a. ~torage Capncity Determination 

Capacities of cold storage plants are commonly 

expressed in cubic metres (m 3
) of gross volume, which is equal 

to the useful volume increased by the volume necessary for product 

handling and air circulation (40%). 

The useful volume is calculated on the basis 

of the types and quantities of products cold stored. Useful 

storage densities for various products are given in Appendix B. 

The internal height depends on the means of handl­

ing and stacking. For the cold store at Assab, a height of 

6.~ metres is recommended. The remaining cold rooms for chilling 

and freezing, a height of 3 m is quite sufficient, becauDe most 

of the stacking can be accomplished manually. 
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The determination of the storage capacities of 

each of the cold storage units is summarized in Table XII. 

b. Storage Conditions 

Wide variation of temperature cannot be allowed 

in cold stores because it induces biochemical or physiological 

changes on the products. It can also cause periodic condensation 

of water vapour on the cold stored item which favours growth 

of micro-organisms. Variation in temperature can be avoided 

by insulating the chamber, and if the refrigerating capacity 

has been carefully calculated, and if the packaging and stacking 

of the stored products aliow sufficient air circulation. The 

atmosphere in a cold store should have to be changed frequently 

to get rid of odours given off by the cold stored products. 

It is essential to maintain a high relative 

humidity of 85t to 95% in cold rooms to avoid excessive loss 

of water by evaporation. 

Hygienic procedures such as elimination of all 

waste, cleaning of pallets and storage containers, washing and 

disinfecting of cold stores when they are empty and immediate 

extermination of rats and mice, should be strictly observed. 

c. Product Handling 

To avoid tair,tinq anll thermal incompatibility, 

unpacked cold stored products should be placed in independent 

compartments separated by partitions. 

A loading plan that takes into account the areas 

reserved for access to the air coolers and the thermostat, pro­

duct storage, transfer of goods and air circulation should be 

well prepared in advance and utilized to avoid loss of usable 

stora gf" space. 
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TABLE XII 
COLD STORE SPACE REQUIREMENT 

I Location 
Product Type Of Storage Average Useful 

To Be Storage Capacity! Density2 Volume3 
Stored Facility (Tons) (Kg/Ml) (Ml) 

I 
I 
· Assab 

Frozen meat Cold store 2000 1300 1538 
Packed meat Chill room 500 1300 384.5 
Fish Cold store 30 800 37.5 
Fish Chill room 20 800 25 
Fish Freezing 10 800 12.5 

Sub-1 otal 2560 - 1997.5 

' i hassawa 
Frozen meat Cold store 200 1300 153.8 

; Packed meat CMll room 100 1300 76.9 
I Fish Cold store 10 800 12.5 
I Fish Chill room 10 800 12.5 I Fish Freezing 10 800 12.5 ! 

! Total for Plassawa 3JU - ZbH.2 
! 

: Bahr Dar 

i 
I 

Tota 

.filfil.: 

Fish Cold store 20 800 25 
fish Chill room 10 800 12.5 
Fish Freezing 10 800 12.5 

for Bahr Dar 4U - I ~u 

(1) Taken from Table VII 
(2) Average typical storage densities selected from Appendix B. 
(3) Obtained by dividing (1) by (2) 
(4) Assumes a 3m2 working area for every lm2 storage space 

for the 2000 and 500 tons capacity stores, and a 2m 2 

working area for every lm2 storage space. An addi­
tional 40S space is left for air circulation 

(5) The floor area is calculated by assuming a building 
height of 6.5m for the 2000 and 500 ton capacity ~tores 
and a 3m height for the others. The maximum stacking 
heights are 3.9 and 1.8 m respectively. 
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The nature of the cold stored products and con­

ditions of stacking, transport etc. are the basic factors 

determining the type of packaging required. Caracasses of fresh 

meat are not wrapped. Frozen caracasses are enclosed in films 

of polyethylene and a cotton stockinette. Other products are 

generally protected against mechanical damage, soiling and con­

tamination by a less complex package that comprises of an envelop 

corning in contact with the product, a packet which is the unit 

of sale and boxes or cartons to contain the packets. Frozen 

fish are usually contained in open boxes made of wood, plastic 

or fibreboard. 

Cold stored products should be stacked in solid 

piles so as to maximize the storage space utilized and to allow 

sufficient air circulation. Stacking is highly facilitated 

by using pallets, hand trucks and fork-lift trucks. Platform 

hand trucks have a significant cost advantage over fork-lift 

trucks. However, when the distance between the loading plat­

form and the storage point is quite significant, and when great 

stacking heights are expected, fork-lift trucks are indispensable. 

To avoid desiccation and oxidation care has to 

be taken not to pile products against warm walls and to move 

in only products that are as cold or colder than the storage 

itself. 

the "first in 

possible. 

In order to make the best use of cold room space 

first out" rule should be adhered to whenever 
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d. Mintenance and Servicing 

(1) Defrosting 

The moisture content of the air in cold 

stores is quite high. Water vapour condenses and forms ice 

on the surface of evaporators. The performance of the evapora­

tors deteriorates significantly with the thickness of ice formed 

on the surfaces. The ice deposits have to be removed periodically 

by defrosting to keep the evaporators under optimum operating 

conditions. 

Defrosting is accomplished by supplying heat 

to melt the ice. The source of heat could be water, electricity 

or hot gas. The hot gas defrosting method is based on the 

use of the re-evaporated refrigerant in the form of gas to 

circulate through the evaporator in a reverse circuit. The 

iced evaporator condenses the refrigerant; and at the same time 

it melts the ice on its surface. 

Water defrosting is only used in rooms for 

chilled products. Electric defrosting can be used for all 

types of cold stores, but it is costly. Hot gas or reverse 

circuit defrosting is the cheapest and most widely utilized 

method. The optimum frequency of defrosting is usually deter­

mined experimentally. 

(2) Condenser 

The condenser is another important item 

requiring frequent servicing and maintenance because it may 

become blocked resulting in a reduction in performance as a 

result of the rise of the condensation temperature. 
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Servicing the air type condenser is relatively 

simple and rapid. It consists of washing the battery with hose 

by stopping the fans. This can be done once in a month if the 

atmosphere is dusty. It is also necessary to purge the circuit 

of non-condensing gases. 

(2) Compressor 

The multi-cylinder reciprocating type com­

pressor and its drive motor assembly should be mounted on a 

base and enclosed in a casing where they are directly visible 

and accessible for repair and maintenance. The compressor is 

also fitted with a capacity reducer to allow adjustment of the 

capacity to the needs of the cold store. It is advisable to 

have a stock of one or several pistons complete with connecting­

rod bearings. 

Safety and regulation devices such as pressostats 

and thermostates, solenoid valves, expansion valves, filters, 

dehydrators, pumps and tans should also be regularly checked 

and repaired if found to be malfunctioning. 

(3) Spare Parts 

It is very essential to plan and keep a 

considerable type and variety of spares. The most frequent 

and important ones are: 

Coils for solenoid valves, 

Pistons, piston rings, connecting-rod bearings 

and suction valves for the compressors, 

Several bottles of refrigerant fluid, 
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Several complete sets of gaskets and scrapers 

for the doors, 

Fan motors for the air coolers. 

Electrical devicPs such as cut-outs, fuses, 

coils for contactors, etc. 

The list of machinery and equipment and their 

corresponding costs are given J..n Table XIV. 

3. Plant Layout 

The success of a cold storage unit mainly depends 

on the design and construction of the building. The type of 

design appropriate for the envisaged plants is the envelop type. 

(See Fig. IV-A). For economical reasons ana ease of handling 

and operation, all buildings should be on ground level. 

The quantity of food products to be stored at Assab 

is quite significant. Therefore, the height of the building 

should be 7-8 metres to allow stacking upto 6.5 metres. About 

60% of the entire space will be occupied with frozen products, 

and 40% for overhead air space and for aisles. Fork-lift trucks 

will be essential. 

The other two cold storage units at Massawa and Bahr 

Dar will handle a relatively lower volume of products. They 

should thus be low-roofed to facilitate manual handling with 

hand arawn pallet trucks. 

A centralised system of installation is recommended 

for all the units whereby the high pressure sides of the equipment 

(motor-compressor and condensor) as well as the associated equip­

ment and automatic control are placed in a common room, referred 

to as machine room. This allows a flexible operation and an 
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FIGURE K 

TYPES OF COLD STORAGE BUILDING DESIGNS 

Insulation 

Wall 

A - INTERNALLY INSULATED (ENVELOP) WALL 

Insulation 

B- EXTERNALLY INSULATED WALL 
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easy replacement of damaged parts. The installed power require­

ment is also lower. The machine room should be lo=ated as near 

as possible to reduce the length of piping for the refrigerant 

circulation. 

A concrete ramp should be built for vehicles approaching 

the doors for loading and unloading so that their tailgates 

are nearly level with the cold store floor. This avoids the 

need for raising the buildin9r and facilitates handling of heavy 

loads without having to lift to additional heights. 

It is very essential to locate the off ice where the 

supervisor has a good view of the cold store doors and the loading 

and unloading operations. The office and other rooms should 

be air conditio~ed. 

The space requirement of each cold storage unit is 

given in Table XIII. The layouts are also shown in Figures Vr 

VI and VII. 

N49 



~r 
g1 
'° • 
~· I 
ei 

I 

• 
I 
! 

j I 

2: 
,U'I 

jo 

~'' O> 

""! 
l 

i 
I 
I , 
1 

i 

I • 

• 1000 

MACHINE ROor.t 

pAAt'. PMTS 
ST°"E 

I 

WORKSHOP 

------

---------------
[l m•• L l ~I 

.le 1eoo .. 4200 

CHILL ROOM I PACKED MEAT> 

Cald Stor• ( Froz.n M•al) 

.. - - - - -----------------------
I 

• Cold Stor• ( Froz.n M•ot) 

----------------------~------

·Cold Slor• ( Frozeon M•ot) 

l 

~ 
-

I 

--· .. -- -- ·•····---··--- -

iMt 
l"SHI 

" 
CHILL 
ROOM 

("SHI 

"'HHR 

ICI 
ITORI 

ROOM 

ICE 
MAICM 

"°°" 

O"ICI 

-

"" 

~ 

--

INDUSTRI' 
PttO.-CTE"" .~ . 

..... ,.,... A~·· .. , .. , CLIE~T 
L 



- - - - - - - - - - - - - - - - - - - -
FIGURE 21 

' ·----· 1 

' 
I LE GENO 

I ! -- - -

1 
. . - - -· •• <# • -··--·-· 

i j 1- Office 

12 I II I 10 9 8 2- Workshop 
. ; --·- .. --. l 3- Machine Room I I L- - - - - - -- ~-

... _ - .. - --- ... ,_ 4- Store 

I 13 ~- WC & Lockers i .. - -- ·- - I - ....... I -- ... .,,. __ - --.-

I 
1- ~. . - -- ...... ·1 r·· ·-·-- -- • .. .. . .,J..4 6- Chill Room ( Pocked Meat l I 

11 

I 7- Cold Store ( Fro:tn M•ot l 
i 

, I 
8- Cold Store (Fish) I I' 

! t f 

I' l 1 9- Chill Room ( Fisll l ! I 
'I I: 10- Frttztr 

~ I I 
fl 

I 
U1 

11 11 let Store ! ...... I; 
7 "' 2 6 t; 12 let Mokin9 Shop 

I E . 
I • 

I • t. --7 ; 
~ 13 Ai sit ""' . , 

• I' 

d I' t 14 Loading 8 Unloodin9 Ar to 
Ii I 

i ! l . 
! \ l I I 

3 ! t 
It I, Ii I j 

l 
If 
I I 
I I 

I 
• . ! f 

I; 1 
I 

I 4 5 1 · 

I l I I! I 
I Ill. _. _ ·~·. I ·-· ··-· -' ' "' .......... ·-- .. ···-· . ~- .......... -.---------- -

' 
I ' 

. . J 
30mts I 

I 
' ~ i 

I ~".91,.£! Uil".!-

' 

I 
Pl'-"' 

,. •••. 2 ,, 1-



-------------------
·-·-

~ !~~l!~~ -~~ 

I .. -- ---·· .. ·-···-

I Loodmo a 1Jnle;od111Q \ 

PLATfl)~M E 
OFFICE. 8 

"' 

- ...... .- ---- l - -- - - ·-. -r ·-

~ 

CHLL ROOM 
(FISH) I 

z: 
Ut 

"' TEMPORARY 

-· ICE STOnE COLD STORE 

I IFlfHI 

FREEZER 

(FISH) ti 
ICE MAKING ROuM 8 

~ 
I 

' i 
L •. - - --- . .. ------ ··- ·- ---- -- - .... --------··~· .. .. .. -- . - .... - I I 

I 
I 
I 

we 
•'\Nil I UCKERS SlORE MA '"'f IWOM WORl<SHC>f' 

-l - - J 
~----------------~------~-~~-· 

I 
I 

'"O"•"' 1••rtoN 66' ·•1 ..,...-:-_:_+:.-~ 

INDUSTRIAL PROJECTS SERVK. 
--- llWU I.. I ¥. . I ·--I -· .. _ • " 

7C10,J111 

I 
I I ,., ... , •• ••"" "• ., ... , • .._ ., l . 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

?ABI.F. XI I I 

COI.r> STORE SPACE HEQUI RE_tt_!:_!.J_'f 

------------------------

' 
_.. ____ ..,,~~n_·a"'CE> D ..... ~11; rom-.n,t- -1..H~----

Description Bahr Dar Massawa Assab 

-
Off ice 18 36 80 

Cold store (fish) 48 20 60 

Chill room (fish 24 20 48 

Cold store (frozen meat) - 252 1,584 

Chill room (packed meat) - 126 396 

Temporary ice store 18 24 72 

Ice making room 18 36 72 

Freezer (fish) 24 20 24 

Machine room 24 54 200 

Work&hop 24 36 98 

Spare parts store - - 56 

Store for miscellaneous items 16 20 108 

w.c. and lockers 16 16 48 

Aisle 28 60 178 

- Total Building space 258 720 3,024 

Open space for parking and 

expansion 542 1,680 2,976 

Total space required 800 2,400 6,000 

(Plot Si~e) {20 x 40) (40 x 60) (60 x 100) 

------------ -------·---------- ---

N53 
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' 

A. 

B. 

c. 

D. 

TARI.F. XIV 

TOTAI. F!XF.D JNVESTMF.NT CO~T 

Cost 

Description 
_,__ ____ 

F.C. 

MACHINERY AND EQUIPMENT: 

1. Cold and chill rooms 1,138.5 
2. Refrigeration 517.5 
3. Fork lift trucks 186.3j 
4. Pallets and trolleys I 103.5 
5. Fittings, room equipment 

and spares 207.0 
6. Foundation, insulation and i 

I 
heating 41.40 

Total plant cost 2,194.20 
Freight (10\ FOB) 

Tctal ~achinery Cost 
(C&F) 2,194.20 

Local Cost (12.5% C&F) -
Total Cost of machinery 
and equipment (Incl.10% 
contingency) 2,413.62 

BUILDINGS AND CIVIL WORKS: 

1. Building Cost 997.92 
2. Civil works (12\ of bld. 

cost) 

Total building and 
civil works (incl. 10% 
contingency) 1,097.71 

----
SERVICE EQUIPMENT: 

Office furniture and 
equipment 20.00 

VEHICLES: 

Pick-up 4WD(l) (Incl. 10\ 
contingency) 12.38 

GRAND TOTAT, 3,~43.71 

N54 

(. 000 Birr) 
·-L.C Total 

- 1,138.5 
- 517.5 

186.3 
- 103.5 

I 

- 207.0 I 
! - 41.40 

2,194.20 
219.42 219.42 

219.42 2,413.62 
301. 7 301.7 

573.23 2,986.85 

2,328.48 3,326.40 

399.17 399.l7 

--
3,000.42 4,098~13 

---

30.00 50.00 

I 
i 

15.88 28.26 

--
3,619.53 7,163.24 
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VII. ORGANIZATION AND MANPOWER 

A. ORGANIZATION 

The main activity of a cold storage unit is material handl­

ing, i.e. receiving incoming froducts to be cold stored, storing 

them for a feriod of time under frescribed temferatures and 

then des~atching them out whenever they are required. To guide, 

control and SUfervise these activitiP~, a flant manager with 

adequate ex~erience and exfosure to cold storage technology 

is very essential. He should also be resfonsible for the overall 

administration of the cold storage ~lant. Handling of goods 

within the stores, refair and maintenance activities are directly 

handled by the store's head and the refrigeration engineer and 

fitters, resfectively. 

B. MANPOWER AND TRAINING 

The manfower requirement of the three cold storage f lants 

is given in Table xv. A significant number of manual labourers 

should be required for loading and unloading of cold stored 

froducts, movement of these froducts to ~he various ~arts of 

the store and for stacking. Defending on the quantity and 

frequency of goods to be handled, labourers could be emf loyed 

only when required. This way the exfense on manfower can be 

reduced considerably. The store helfers indicated in Table 

XV are SUffOSed to be fermanent emfloyees. 
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TABLE XV 

MANPOWER REQUiREMENT 

Monthly* 
JOB DESCRIPTION 

Salary Bahr 

(Birr) 

Plant Manager 1200 1 

Secretary 450 1 

Accountant 650 1 

Clerk 300 -
Refrigeration Engineer 750 1 

~ef rigeration Fitters 

(Mechanics) 550 1 

Workshop Assistants 280 1 

Stores Head 450 1 

Stores Helpers (Handling) 180 2 

Fork-lift Operators 300 -
Driver 200 -
Guards 75 4 

Sub-total - 13 

Total Annual Labour Cost* 

0 u 
Dar 

including 25% benefits - 74,850 

A N T I T y 

Massawa Assab 

1 1 

1 1 

1 1 

1 1 

1 1 

1 2 

1 2 

1 1 

3 6 

- 2 

1 1 

4 4 

16 23 

119,070 160,440 

* For Massawa and Assab, monthly salaries are raised by 40%. 

NS 6 
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The refrigeration engineer, the fitters and work­

shop assistants should be responsible for the overall repair 

and maintenance of the cold storage units. 

The store's head is required to keep up-to date 

records on the types and q&antities of goods cold stored, in­

cludi~g incoming and outgoing dates and storage temperatures. 

The plant manager and the refrigeration engineer would 

have to be skilled personnel with an adequate theoretical and 

practical background on refrigeration technology in general 

and cold storage plants in particular. They need to be sent 

overseas for a three-montn training. Some theoretical know­

ledge and work experience in food technology is also an 

essential qualification for the plant manager and refrigeration 

engineer. 

The fitters have to be all-round electrical and mechanical 

fitters with adequate work experience. Together with the stores 

head, they would require an intensi~e on the-job training for 

about three months by the experts taking part in the installa­

tion of the cold storage units. 
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VII I. JMPLEP-'.ENTATION 

The implementation schedule of the cold storage plants 

at Assab, Massawa and Bahr Dar is shown in Figure VIII. The 

Assab plant will require about 20 montt.s, the Massawa plant 

18 and the Bahr Dar 16 for implementation. The time require­

ment for each activity, wtth the exception of the construction/ 

installation activity, is more or less the same for all the 

three rlants. The construction/installation of the Assab, and 
Massawa plants can be carried out within 8 and 6 months. respectively • 

Recruitment of plant personnel should be carried out before 

the trial run and commissioning. On-the-job training should 

be giv~n during the trial-run. The oversease training of the 

plant managers and the refrigeration engineers, if ~equired, 

should be organized before arranging for machinery and equipment 

supply. 
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IX. FINANCIAL AND ECONOMIC EVALUATION 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment Cost 

The major breakdown of the total initial investment 

cost of the cold storage facilities at Assab is shown in 

Table XVI~ 

TABLE XVI 

SUMMARY OF THE INITIAL INVESTMENT COST 

( '000 BIRR ) 

Cost Items 
Currencv 

Foreiqn Local 

Building and civil works 1097.71 3000.42 

Plant machinery and equipment 2413.62 573.23 

Office f11rniture and equipment 20.00 30.00 

Vehicles 12.38 15.88 

Pre-production expenditure 256.05 403.61 

Total 3799.76 4023.14 

Total 

4098.13 

2986.85 

50.00 

28.26 

659.66 

7822.90 

The foreign currency component of the total initial 

investment cost will be about 49%. About 6i% of the total foreign 

currency requirement will be for m~chinery and equipment. 
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2. Working Capital Requirements 

The following parameters were used to estimate the 
working capital requirements of the cold storage facility at 

Assab. 

Items Months of Coverage 

1. Cash in hand 0.5 

2. Accounts receivable 0.5 

3. Raw materials - Poreiqn 3.0 

4. Raw Materials - Local 1.0 

5. Accounts payable 1.0 

The net working capital requirement at full capacity 

will be about Birr 0.02 million. 

3. Production Costs 

The detailed production cost estimation is given 

togehter with other required financial statements. The operat­
ing cost at full capacity amounts to Birr 1.94 million, out 

of which about 37t is in foreign currency. 

4. Internal Rate of Return (IRR) 

Only the internal rate of return of the cold storage 

facility at Assab was worked out since the Bahr Dar and Massawa 

cold storaqe facilities were not economical. Accordingly the 
cold storaqe facility at Asaab was not found to be financially 
viable. The calculated internal rate of return was 6.73t with 

a net present value of Birr -1.46 million discounted at lOt 
p.a. The viability of this project larqely depends on whether 

it has real demand or not. 
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5. ~reakeven Analysis 

Expressed in terms of sales revenues, the proejct 

breakseven at Birr 1.69 million, in terms of physical output 

at 6004 tons of storage facility, or at a capacity utilization 

of 68%. 

B. ECONOMIC ANALYSIS 

The economic rate of return of the project amounted ~c 

be 7.86% with a net present value of Birr -0.89 million dis­

counted at 10% p.a. 

The project will create employment for about 23 people 

when operating at full capacity. 
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APPENDIX A 

COLD STORAGEBUILDING REQUIREMENTS 

1. Floors 

Frost-susceptible soils should be replaced with porous, 

low-capillarity fills whenever possihle. Freezer floors classed 

as slab-on-fill or slab-on ':Jround should be provided with a 

source of controllable heating for the entire floor. The heat 

source may be warn. air installed in tile ducts or by electric 

heating cable. Freezer floor slabs on piers should be well 

ventillated. 

2. Ceilings 

Ceilings of cold rooms should be suspended beneath the 

roof deck. The space between the roof deck and the dropped 

insulated ceiling should be well ventillated to prevent con­

densation. A positive vaponr seal and barrier to protect the 

insulation from moisture is essential. 

3. Doors 

Refrigerated doors are a universal source of complaint. 

Freezing, sagging and rotting of wooden members and physical 

abuse are repeatedly mentioned problems. Electrically operated 

doors are much more preferred eventhough few users are satisfied 

with air-operated ones. 

Infitting doors are acceptable above 32°F. These should 

have double seal gaskets. Below 20°F, overlapping doors should 

be used. If infitting doors are used from 32°F to 20°F, controlled 

electric heating cables should be installed in the door frames. 
All freezer doors should have vestibules if possible. 

Nfi 3 
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4. KOOfS 

All cold storage roofs should be leak-proof, preferably 

white to reflect solar heat and with ample roof pitch to drain 

readily. 

5. Walls 

Penetration by metallic or other highly conductive materials 

through insulation should not be permitted unless completely 

insulated. The wall insulation should be installed in accordance 

with the recommendation of the manufacturer. Vapour barriers 

are an absolute necessity for refrigerated spaces regardless 

of whether the insulation is permeable or impermeable. The 

design engineer should specify the vapor seal requirements. 

Steel reinforced columns penetrating to other floors should 

be insulated and then protected with 1/8 in galvanized sheet 

or stainless steel for a height of 6 to 8 ft. 

6. Grading and Site Drainage 

All grading should be well compacted to ensure no settle­

ment. On bentonitic and similar volcanic clays, the footings 

should penetrate to a solid foundation or the entire structure 

should be erected on a strongly reinforced slab-on-fill to "ride 

the waves" of alternate ground expansion and contraction as 

affected by excessive moisture. 

NG4 
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Footings and f lgors should be above the highest flood or 

water table on record. All building run-offs should be carried 

away from all walls, floors and footings. All floor slabs-on­

fills should be one foot above grade to protect against flash 

flooding. 

7. Heating and Air Conditioning 

The heating and air conditioning of the administrative 

offices, control and machine rooms should not be overlooked. 

A central unit of sufficient capacity must be installed. 

8. Sanitation 

Freezing and cold storage rooms are very likely to have 

odors that come from the stored product when it was originally 

placed in the store. These odors should be removed or modified 

through the use of absorbers (carbon filters) or air-purifiers 

(germicidal ultraviolet light lamps). 

Nf5 
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No. 

APPENDIX B 

USEFUL (NET) STORAGE DENSITIES OF VARIOUS 

COLD STORED FOOD PRODUCTS 

Cold Stored Products 

A VEGETABLES ~~D FRUITS 

B 

Apples 
Oranqes and lemons 

Beans (Green) 

Brocoli 

Peas 

Tomatoes 

MEATS AND FOWL 
• 

Beef, boneless in cartons 

Fores and hinds (loose) 

Boneless lamb in box 

Poultry fryers, whole 

Poultry fryers, parts 

Turkeys in cartons 

C FISH AND FISH PRODUCTS 

Blocks in cartons 

Filets in cartons 

Portions in cartons 

Round h3libut loose in boxes 

Storage 
density 

Kg/m 1 

314 - 450 

370 -619 

572 

343 

441 

502 - 627 

1,296 

~60 

988 

411 

630 

326 - 405 

891 

692 - 804 

470 - 535 

486 - 567 

SOURCE * Summerised ana modified from the Handbook of the 

American Society of Heating, Refrigeration and Air 

Conditioning Engineer~. 
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I TABLES OF FINANCIAL AND ECONOMIC 
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Fiainciii l1ilrsis · Julr 1918 
OpporluailJ SludJ - f 1111 iep,rt 

2 Jtir(&) of co1•lr~ctio~. I~ Jtirs of produclioa 
Cijrrt•~J cv11ersio1 riteE. 

foreica c1rre1cr 1 11it - 1.1000 a1il& 1ccounti1c curre1cr 
loci} carreacr 1 11it : 1.0000 11it& 1ccou1ti1c c1rre1cr 

,· .. 
( t '""'- L• f · . • i.i • • ' 

. •! i:' 

iccoa1ti1c correacr: ·010 Birr 

1------------------------ ---------------------------------------------------------------------------------------------------·---·--
Total initial investment dari•C co1.;truclio1 ph&e 

I find H&eh: 
'-lrrHl H&elli: 
lotil Hie ls: 

7192. 72 
0.11 

7192. 72 

C9.&I~ l foreic• 
1.000 l foreic• 
49.&I~ l foreif• 

~-------------------------------------------------------------··--------------------------------------------------------------------
source of funds dari•& coutructioa pbue 

I eqailJ I (ruts: 7192.72 49.61~ l forei&n 
foreic• lous : 0.80 
loci I Ions : O.d 

I tolil f11d1 : 7192.7~ C9.68S l forei(n 

------------------------------------------------------------------------------------------------------------------------------------
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I 
I 
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I 
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Cashf lov from operations 

Jen: 
openti1c costs: 
depreci1tio1 
illerest 
----------------
prodacli~• costs 
threof foreic1 
total sales 

cro11 iacoae 
tel ilCOle 
en~ bduce 
ael cubflo• 

1 
1276.H 
660. lC 

0.80 
------------

1936.94 
36.73 l 

2C72.IO 

m.H 
267 .93 
908.70 
908.70 

2 
1276.H 
668. i4 

D.08 
---·--------

193&.94 
36.73 l 

2472.ID 

S3S.8& 
267.93 
928.07 
928.07 

let Preaenl falue it: 1~.00 S : -14S8.S3 
J1ter1al late of Return: 6.73 S 
letura 01 equitJl: -3.68 S 

3 
1276.IO 
660.1' 

D.00 
------------

1936. 9C 
36. 73 l 

2472.80 

S3S .86 
267.93 
928.07 
928.07 

~------------·····---·····-·-·--·-'.:~:::.~:.:::~:~~~------·--:~::_: _____________________________________________________ ........... . 
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T n de X 0 f $Che d U l e 8 produced bJ CO!fAP 

Totil iaitiil in•estae;t 
Total ia1e1t1ent duri~( productict 
Total production costs 
Norkinc Capital requirmr.ts 
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Casbf 101 Tibles 
Projtcted Balance 
"et iacoae state1ent 
s~urce of finance 
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TABLE-~~~-~---·········································· conn 2. I . UDOSTIUL PIOJICTS SIHICI, lDDIS ..... ••••• .................... --. 

Tota1 Initial 

Tur .......... . 

Investment in ·ooo Birr 

2 

f it!d l1•e1\1ea\ co1\1 
Laad, ai\e preparation, detelop1ent 0.00 0.00 
~~ildin11 and clwil 1ork1 .... 2049.07 2049. 06 

Au1iliarr and 1er•ice facilitie1 28.26 69 .82 
Incorporated f i1ed 111e\1 ... U.00 2~.00 

Pl~•t 1achinery and equip1ent . 1689 J3 1297 .32 

--------·-···- -................... 
Total fized i1•e1\1eat coats . 3191.86 3441.20 

Pr~·produc\iun capital e1pendi\ure1. 411. 31 248 .28 
Met 1~rkin1 capi\al ...... 0.00 0.00 

.................. . ................ 
Total initial inte1\1P.nt co1\1 . 4203. ~4 3689.U 

Of it foreicn. in,. . . . . . . . . 61.32 36.43 ............................................................................................................................................ 
Cold Stor11e Pl11t at '~11b ··· f1111cl1l An1ly1l1 · Julr 1988 
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To ta 1 Prod u c t i on Co a t a in · 000 Birr 

Tear . . . ....... 3· 7 a 9 10· 12 U·l1 

'of 101. capacitr l1in1le product). 100.00 100.00 100.00 100.00 100. DO 
aa1 1aterial I ........... 0.00 0.00 0.00 0.00 0.00 
Other ra• 1aterial1 . . . . . . . . 268 .OT 268. OT 268. 07 268. 07 268.07 
Utilities .......... S39 .16 S39.16 S39 .18 S39 .16 S39. II 
heru ... . ....... 20.00 20.00 20.00 20.00 20.00 
Lab(lur, dirl'c\ . . ..... 160.U 160. 44 180.44 l80. 44 m.44 
•epair. 1ai1ter.a1ce ........ 234 .13 234.13 234.U 234.13 234.13 
Spares . . . . . ..... 0.00 0.00 0.00 0.00 0.00 
ractorr o•erhead• . . .. 30.00 30.00 30.00 30.00 30.00 

·--··-·--····· ··-·---······· --····---···-· ··•········•·· ······-······· 
hctt1rr co1ta . . . muo muo 12S1.80 12Sl.80 mt.so 
ld1i1i1trati•e o•erhead1 ...... 2S.OO 2S.OO 2S.OO 2S.OO H.00 
ladir. co1t1, 1ale1 and dlatrlbution 0.00 0.00 0.00 0.00 0.00 
Direct co1t1, 1ale1 aad di1tributio1 0.00 0.00 0.00 0.00 0.00 
D~pr-ciation ............ 660 .14 SOB. S9 Sl4.24 S28.21 224.U 
rinincial r.t11l1 .......... 0.00 0.00 0.00 0.00 0.00 

······-······· ····--·-······ ............•. .............. . .....•....•.. 
T~ta! prt1duclio1 co1t1 ...... 1936. 94 ITU. 39 1191.04 IBOS.01 lSOl.32 . •............ ·-············ ·-·····-······ ····~········· ...•.•••..•..• ...•••.••..... •••.......•..• .............. ......•....... . ........•.••• 
Co1t1 per unit I •i•rle product l 0.22 0. 20 0.20 0.21 0.17 
Of it fi>reiu. ' .. . ...... 36.n 36.84 38.BC 36 .ST 27.U 
Of it 'ariable,, .......... 40.80 44. 04 43.90 43 .SS S2.3T 
Total labt1ut . . . . . . . . . . . . 160. 44 160.44 160. 44 160.44 U0.44 

Cold Stora1e Plait at &11ab ··· Pl1a1cl1l A11lr1l1 · Julr 1988 
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:;,.. .:. ~b' ~· 

~nf~ MFAR
1 

~);~ ~,o "." (111 ' . 
. l"DOSTllAL PIOJICTS s11•1c1, ADDIS &l&IA ····· 

Net Working Capital in 'OOOBlrr 

Tear . 3 4-11 

Conra1e 1dc coto 

Currenl 111el1 • 
Acc~unla recei,able . I~ 24.0 S3.20 S3 .20 

z ln•~ntory and 1alerial1 . 9P 4.0 Sl.75 Sl. U 
....... hru 0 . .. 0.00 0.00 
"""' 

. . . . . 
Spares ..... 0 ·-- 0.00 0.00 
Vort in pro1re1a 0 --- 0.00 0.00 
f iniahe~ producla 0 --- 0.00 0.00 

Cuh in hand .... IS 24.0 18 .13 18.13 
Total curreal a11e\1 ... 123 '68 \23.68 
Curre1l liabililie• and 
&ccoun\1 payable . . . . . . 30 12 .0 104.32 104.32 

-·-·--········ ··•·······••·· 
M~l worki111 r.apihl .... 19. 31 19. 31 
lncr~••e ia worti111 capital . 19.37 0.00 

"et wor\ia1 capilal, local -23.63 -23.63 
Me• ~orti111 capital, forei111 43. 00 43.00 

Mot~: •~~ : 1ini1u1 day1 of co,era1e ; coto : coefficient of turao,er . 
. --·-···---------··-------------·-----------------------------------------------·-·-······--····-···································· 
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"':Oi'I. . ... .• .. • I II t I , I I ti .... _•tr' -. ' 
.. _ .... 'l'~~-1:-~---~~-~-----· ·----··········-················----- COBUI 2.1 • IRDOSTRUL PIOJICTS SllTICI, ADDIS AB&BA ···--

Caehf low Tables, construct ion in ·ooo Birr 

Year . I 2 

T~tal cash in(io1 4203 .24 3689. 48 
-·--···----·-- .. ----.... "' .. -.... -.. 

Jiaancial reeourcea . 4203. 24 3689.48 
Sain, n-.t of tu .. 0.00 0.00 

z 
...... 

"' Total cash outf 101 . 4203.24 3689. 48 
............................ ............................. 

Tlltal unts .. 4203.24 3689.48 
Oper~tin1 coats . 0.00 0.00 
Coat or rinanr.e . 0.00 0.00 
a .. pay1ut 0.00 0.00 
Corponle tu 0.00 0.00 
Ditide1d1 paid 0.00 0.00 

Surplus I deficit l 0.00 0.00 
Cu1ulated cash balJnce 0.00 0.00 

lnflo1, local ... 162S.74 230.49 
Pot r 1,. I local . . . 162~.H 230.49 
Stlrplua I deficit l 0.00 0.00 
ln{lo•. forei1n .. 2S7T.SO 1343.99 
011tf11)1, foreiu .. 2sn .so 1343 99 
Sijrplua I deficit ) o.no 0.00 

""l caahflov . -4203. 24 ·3689.U 
c~11lated net caahflo• ·4203.24 ·7892.12 

..... -------- .......................... ----~ .. -.................................................. . 
Cold Stor11e Plant It A111b --- Fi1~1cl1l ••• 1,.1 •. JulJ ltll 
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_______ :~~~-~----c:---~-----(-~~~~-:~.> _______ , ______________________ co"'" 2.1 • IMDOSTRIAL PROJICTS SIRYICI, ADDIS ABABA ·•··• 

Ca eh flow tab lee, product 1 on la '000 Birr 

Tear ..... . 

Tot1l c11• i1f lo1 . . 

f i111cl1l re1oarce1 . 
S1le1, 1et of t11 . . 

Tot1l c11• 01\f lo1 . . 

To\\l 111et1 . . 
Oper1tl11 co1\1 . 
Coat of f t111ce . 
leplJIH\ .. 
Corponte t11 
Dl•lde1d1 p1ld . . 

S1rpl11 ( def lclt ) 
Cu11l1ted c11• bll11ce 

hflot, local . . . 
Outflo1, locll ... 
Surpl11 ( deficit I 
11flo1, forel11 .. 
Outflo1, forei11 ..• 
Surpl11 ( deficit ) 

4 

2n2.ao 

~ 

2n2.ao 

6 

2412.10 2472.80 

8 

2472.80 

3 

un.12 
--········---- ·-············ ·········----- ········ ······ ·············· ·············· 

0.00 
2472. 80 

0.00 
2472.80 lU.32 

24'2.IO 
0.00 

2472.IO 

1~u.n 

0.00 
2412.10 

1U4. T3 

0.00 
2472. 80 

1~44.'13 1~44.'13 1648.76 
1168.4\ 

--------·-···· ···········-·· ------------·- --------······ ·············· ···-·········· 
0.00 

1276. 80 
0.00 
0.00 

267.93 

28.26 
1216.80 

o.uo 
0.00 

343. 7 0 

123.68 
1216.IO 

0.00 
O.DO 

261 .93 
0.00 

IOI. 70 
901.10 

U4T.U 
1242. 05 
uos.n 

29.49 
426.36 

-391.IT 

0.00 
1276.80 

0.00 
0.00 

267.93 
0.00 

921.07 
ta3&.n 

?412.80 
1190.16 
121 1 .94 

0.00 
353 .IT 

-3U.IT 

0.00 
1276. 80 

0.00 
0.00 

267. 93 
0.00 

928.07 
2164.U 

2472.80 
1190. 86 
1281. 94 

0.00 
353.87 

-3U.87 

0.00 
1276 .BO 

0.00 
0.00 

267.93 
0.00 

~ 11 ~.07 
3692.91 

2472.80 
1190.86 
1281.94 

0.00 
353.87 
-3~3.87 

0.00 

928.07 
462~ • ~ 

2472.80 
1190. 86 
1281.94 

0.00 
3~3.87 

-3~3.87 

0.00 

824 04 
~44~ 02 

2472 80 
1282 ~I 
1190 29 

u uo 
36E.H 

·366. 2~ 

let c11•tlo1 . . . . . 908.10 921.01 921.0T 928.07 928.07 824.04 
C111l1te• 11\ c11•!lo1 -6984.02 -6055.15 -5121.88 ·4199.81 ·3271.74 ·2447 7u 
--------------------------------------------------------------------······-··--·······-···························· ····· -~····· ... Cold Stor11e Plant at A111b ··· Financial An1l71I• t Jul1 1988 
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TABLE C.5 (Cont'd) ----------·-------- COIFAR 2.1 --------------------------------------------------- IMDUSTRIAL PROJICTS SIRYICI, ADDIS ABA8A ····· 

Caahflow t.ablea, production h '000 Birr 

Tear ..... .. 9 10 11 12 13 14 

Tot1l c11h i1flo1 .. 2472. IO 2472.IO 2412. 80 2472 '80 2412.80 W2 80 

------------·- -------------- -------------- -----···-··-·· 
.................... .. -.. .. .. .. .. .. . . . . . 

rta11cl1l reaourcei . 0.00 0.00 0.00 0.00 0.00 0.00 
Salee, 1et of \11 . . 2412.80 2412' 80 2412.80 2412.80 2412.80 2472.80 

Tot1l c11~ outf 101 . . lHT.~O lllO. TO 1610. 70 1610.70 1790.80 1832 36 
z -------------- -------------- -------------- -------------· --------·---·- -··· .............. ...... ,,., Total 111et1 . . . . 69.82 0.00 0.00 o.nn 28.26 69.82 

Oper1tl11 co1t1 . . . 1276.U 1271.80 1276 80 1276 80 1276.80 1276.80 
Coat of f i1a1ce . . . 0.00 0.00 0.00 0.00 0.00 0.00 
lepa11eat ..... 0.00 0.00 0.00 0.00 0.00 0.00 
Corporate \11 ... 340.88 333.90 333.90 333.90 485. 74 485.74 
Di•IJeada paid . . . 0.00 D.00 0.00 o.on 0.00 0 00 

Sarpl11 ( deficit ) TU.30 862.10 862. 10 862 .10 682.00 640. 44 
Cu1ul1ted c11~ b1l11ce 6230.32 T092.42 TU4.~2 8816.63 9498. 63 10139 07 

hflo•, local . . . . 2472.80 2472. 80 2472.80 2472.80 2472.80 2472.80 
Outflo1, local .... 1333. 63 1256. 83 ms.n m&.83 1424. ~5 1478 49 
Surplaa ( deficit l 1139 .17 12U.97 1215.97 1215.97 1048.25 994.31 
11f lo1, forei11 . . . 0.00 0.00 0.00 0.00 0.00 0 00 
Outf 101, forel11 ... 3S3 .n 353.11 353.87 353.87 366.25 353.87 
Sarpl11 ( deficit ) -3S3.11 -3~3.87 -353.87 ·353.87 ·366.25 ·353 87 

let c11•f lo1 . . ... TH.30 162.10 162. IO 862. I 0 682.00 640 44 

Cu1ulated 1et ca1•tlo1 -1612.40 -800.30 61.80 923.91 1605.91 2246 35 
-----·---------------------------------------------------------------------···-··-··--·····----·-················ ' ......•.........• 

Cold Stora1e Plant at A11ab ··· Pinanclal AnalJ1i1 · J~ly 19~~ 
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........... 7:~~~~---~=-~---Jf?..l)..t:.'.c:JJ. ........................ COlrAR 2.1 . IMDUSTRIAL PROJICTS SIRYICI, ADDIS ABABA •· · .. 

Caehf low tab lee, production in ·ooo Birr 

Tur ..... lS 16 11 

To\11 c11h i1f lo1 2412.10 202.10 2472.80 
......................... ---·· ............ --------------

r111ncl1l re1ource1 . 0.00 0.00 0.00 

:z: 
S1le1, aet of t11 . 2412.80 2412. 80 2472.80 

....., 
U\ Total c11h outflo1 . . 1762. S4 17&2J4 1762.S4 

-------------- -------------· -------------· 
To\11 111et1 . . . . 0.00 0.00 C.00 
O,.r1ti11 co1t1 . . . 1216.80 1276.80 1276.80 
Coit of f i111ce . 0.00 0.00 0.00 
•••• , ... t .... 0.00 0.00 0.00 
Corpon\e tu .. 41S. T4 48S. 74 OS.74 
Dl•lde1d1 p1id . . . 0.00 0.00 0.00 

Surtlu1 ( deficit l 710.26 710.26 710. 26 
Cu1~l1ted c11h b1l11ce 10849. 33 1m9.S9 12269.86 

hflo1, local ... 2472.10 2412 .80 2472.80 
QutflOI, locll . . . . 1408 .67 1408.61 1408.67 
S1rtl11 ( deficit l 1064.13 1064. u 1064.13 
hflo1, forei11 .. 0.00 0.00 0.00 
Outflo1, forei11 n3.n 3S3. 8T 3S3.8T 
Surtl•• I deficit l ·3S3.17 ·3U.87 ·3S3.87 

let c11hf lo1 . . . . . Tt0.26 110 .26 710.26 
C111l1ted aet c11hf lo1 2ns.s1 3666.n 4~77 .13 
------------------------------------------·---------------------~----···-·······--·········. 

................................... ' . 
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TABLE c.s (Cont'd) ~.l~:Jff COMFAR · .,. . · I I I ti I I 11 1 

........ ··········- ····························-····················· CO"PAR 2.1 · JMDDSTRIAL PROJICTS SIR•ICI, ADDIS ABABA ..... 

Caehflow Discounting: 

al lquitJ paid •eraue Met inco1e r101: 
'et present 'alue .............. -~26~.84 at 
jlnternal Rate of Return llRRlll . . ·3.68 l 

hi MPt W1rth •er1u1 Met caeh return: 
Met present 'alue .............. ·14S8.S3 at 

10.00 l 

10.00 l 
Internal Rate or Return (llRl2l . . 6.73 l 

cl Internal Rate or Retur1 on total ln,e1t1ent: 
~et pre1e1t 'alue .............. ·14S8.S3 at 10.00 ' 
Internal Rate of Retura : IRI l .. 6.73' 

Met Worth = lquit1 paid plus re1er,e1 

Cold Stora1e Plant at A11ab ··· fi111ci1l Anal11l1 · JulJ 1988 
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.. T~~!·~---~~-~---···-··············-······----------- ·----------conn 2.1 • IRDOSTRJAL PIOJICTS snnca, ADDIS ABABA ••••• 

NP.t Income Stat.ement in ·ooo Birr 

Yl!ar ................. 3 4 s 6 7 

Tl'ltal ulea. incl. ulea tu ..... 2412.80 2472.80 2472. 80 2472.80 2472. 80 
Less: 'ariable coats, incl. aalea ta1. 786.31 786.31 786.31 786.31 786.31 

---··--------- ----·--······· ---·····--···· ............... . .............. 
Variable 1ar1h ........... 1686. 49 1686. 49 m&.49 1686. 49 1686. 49 
As ' of total aalea ......... 68.20 68.20 68.20 68.20 68. 20 

Mon·,ariable Cl'l1t1, incl. depreciation llS0.63 llSO.U 1150.63 llSO 63 mo.u 
........................... ........................ ................... ................... . ............... 

2: Uptrational 1ar1in ... S3S.86 S3S.86 us' 86 S3S.86 S3S. 86 
......i 

. . 
...... As S of total aalea 21. 67 21 .67 21.67 21.67 21.67 

Cost cf f innce 0.00 0.00 0.00 0.00 0.00 
........................ ................. ········-····· ................ . ............... 

Gro11 pro fl\ . . S3S.86 S3S.86 S3S. 86 S3S. 86 US.86 
Al101ance1 ... 0.00 0.00 0.00 0.00 0.00 
Tauble profit . S3S.86 S3S. 86 S3S.86 S3S. 86 US.86 
TGI .... 267.93 267.93 267. 93 267.U 257.93 

................... ···-·········- ····-···-····· ............... ···--········· 
Mflt profit 267. 93 267. 93 267. 93 261.93 261. 93 

Difidflnda paid . 0.00 0.00 0.00 0.00 0.00 
0RdiatributP.d prof it . 267 .93 267 .93 261.93 261. 93 267. 93 
Accu1ulatP.d undistributed prof it . 261.93 ~3~.86 803.79 1071.12 1339. 6~ 

Gron profit, t of total ulu .. 21.67 21.67 21.67 21.67 21.87 
Mel profit, t of total ulu .. 10.84 10.84 10.84 10.84 10.84 
ROI, Met profit, t of equltr ..... 3.39 3.39 3.39 3.39 3.39 
ROI. Ml!t profit•intereat, i of in,eat. 3.39 3.39 3 .39 3 .39 3.39 
................... - .................................................................. --· ...................... ··--··-·· ............................................... 

Cold S\ora•e Plant at A11ab ••• rta11cl1l A11l11l1 • Jul1 1918 
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~~:-=:L~"'jJf C 0 MF AR 
TABLE --.... ~ .'1 111111••• 

--~~-~--.J~~~-~-·-~-L .............................. CORUI 2.1 • JRDOSTRUL PROJICTS SllUCI, &ODIS UAH ••••• 

Net lncome Statement in ·ooo Birr 

Vur . 

Total 11le1, incl. 11le1 \11 ..... 
~ea' 11ri•ble co1t1, iacl. 11le1 \11. 

T1ri1ble 11[1i• . . . . . . . . . . . 
As I of totrl 11le1 ........ . 

Mo1·11ri1ble c~ate. !ncl. depreciation 

Operalioaal 11r1in . 
Aa l of total 11le1 

Coit of li111ce 

Gron profit . 
Al101a11cu .. 
huble profit 
Tu .. 

Met profil ... 

Di1idnd1 paid . 
Rndistributed profit ..... . 
Arcu1ul~ted undi1tributed profit 

8 9 10 11 12 

2472. 80 2412.80 2412.80 2472' 80 2472. 80 
716.31 716.31 186.31 786.31 711.31 

········••···· ·•··•··•···••· ·············- ..••.•.•...•.. . .............. 
1616.49 1686. 49 1811.49 1888.49 1111.0 

68. 20 68. 20 88.20 H.20 U.20 

999. 08 1004.U 1018.69 1011.H 1011.19 
. . .. . . . .. .. . . .. .. . .. .. .. -. .. . . . .. . .. .. .. . .. .. .. .. .. .. . . .. .. . . . . . .. .. .. .. . .. .. . . .. .. . . . ................... 

687 .41 681.76 167.79 617.79 187 .79 
27. 80 21.n 27.01 27 '01 27' 01 

0.00 0.00 0.00 0.00 0.00 
~--··········· ....................... .................... . .................... ····-~·-······ 

687 .41 Ht.76 867.79 667.79 HT.U 
0.00 0.00 0.00 0.00 0.00 

687. 41 681.76 887.79 867.U 117.79 
343. 70 340.U 333.90 333.90 333. 90 

•"············ ........................................................................ 
343. 70 340.U 333.90 333.90 333' to 

0.00 0.00 0.00 0.00 0.00 
343. 70 340.H 333.90 333.90 333. 90 

1683.36 2024.23 23~8. 13 2692. 03 302S. 92 

'.:Mn prnrit, I of tohl ul'!I . . . . 27.IO 27.n 27,01 27.01 ZT.01 
Met profit, I of tohl ulu . . . . 13.90 13.79 13.SO 13.SO 13JO 
Jfll, Mel profit, I of equilJ . . . . . 4.3S 4.32 4.23 4.23 4.23 
ROI, ht profil+interul, l of innet. 4.33 4.26 Ul 4.17 4.17 
.. ··-··· ····--·-···············--··························-····································································~··· 

Cold Stor11e Plant 1t A111b ··· rt111cl1l A11IJ1I• · July 1988 
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TABLE c. 6 <cont'd> ..•..•....••..... coun 2. 1 ······················-······························ INDUSTRIAL PROJICTS SIR•ICI, ADDIS ARABA ·· ··· 

Net Income Statement la ·ooo llrr 

Tear . . ....... l3 14 I~ 16 17 

To\al 11111, lacl. 11111 \11 ..... 2412.IO 2412. ao 2472. 80 2472. 80 2472.10 

Le11: '1rl1ble co1\1, lacl. 11le1 \11. 781.31 786.31 786.31 TH.31 786. 31 
.. ........... .......•...... ··•••··•·•···• . . . . . . . . . . . . . . . ............. 

11ri1ble 11r1l1 . . . . . . . . . . . UH.U uu.u 1886. 49 1888. 49 1E85.49 

l1 ' of \0\11 11le1 ......... 88.20 68. 20 68. 20 68. 20 68 20 

z •01·,1rl1ble co1\1, lacl. depreci1\io1 TU.DI 71~. 01 71~.0I 71~.0I 71~.02 

....... 
. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .............. 

\D Oper1\lo11l 11r1l1 . . . . . . . . . . 971. 48 911. 41 971. 48 971. 48 911.47 

ll l of \o\ll 11111 ......... 39.29 39.2' 39.29 39.29 39 29 

Co1\ of fi111ce . . . . . . . . . . . 0.00 0.00 0.00 0.00 6 00 
. . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . ............. 

Qro11 prof\\ . . . . . . . . . . . . . 911. 48 911.48 911. 48 971.48 97 I 41 
Ulo111ct1 .............. 0.00 0.00 0.00 0.00 0 00 
T111ble profit .... .. 911.41 m.u 971.U 971.U 911. 47 
Tu ..... o • 0 • 0 0 0 0 0 I 40.14 UU4 UU4 UU4 UU4 

............. 4. • • • • • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. 
le\ proflt . - ....... 40.14 OU4 u~.74 OU4 48~. 74 

Dl,td11d1 paid . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 

ladh\rlbl\ed pro fl\ . . . . . . . . . 4U.T4 4U.14 40.74 u~.74 48~. 74 
lcc111l1\1d 11dl1trlbu\ed prof t\ . ntt.H 3991. 40 4483 .14 4968.88 ~4~4.61 

Qro11 profl\, ' of \0\11 11111 .. 39.29 39.29 39.29 39.29 39.29 

••\ profl\, ' of \0\11 11111 .. 19.U 19 .84 19 .64 19.64 19.54 
IOI, 11\ protl\, I of 1qul\J ..... I. IS I. IS 6. 15 6 u 6. I~ 
101, 11\ profl\ti1\er11\, I of 11,11\. 1.04 ~.99 5.99 ~.99 ~ 99 
.................................................................................................................................... 

Cold Stor11e Pl1nt 1t A111b · r111nci1l An1l11l1 Juh 19U 
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TARLR C.7 ······························COUU2.I ............................................................... IMUUSTRIAL PMOJICTS SIPYICI, ADDIS ABAPA 

Projected Balance Sheets, construction In ·ooo Birr 

Tear .... .... I 2 

Total 111th 0 • I I 4203 .24 7112 .12 
..................... .. ................ 

fl1td lllt\I, It\ c' dtprtclt\lOI 0.00 4203.24 
Co11\r1c\lo1 la pro1re11 .... 4203. 24 3619.48 
Cur11t HHh . . . . . . . . . 0.00 0.00 
c .. ~. k•k ........... 0.00 0.00 

z c •• ~ 11rplu1, fl111ce 191llable . 0.00 0.00 
CID 
0 l.o11 carried ror11rd 0.00 0.00 

Lo11 .............. 0.00 0.00 

To\11 ll1blll\le1 ..... 4203.24 1192. 72 
................ . .............. 

l••l\r capl\11 ...... 4203.24 7192.12 
l11tnt1, 1·ehiled profit . 0.00 0.00 
Profit . . . . . . . . . . 0.00 0.00 
Lo11 11d 1edl11 \era debt . . . . 0.00 0.00 
C1rr11t lt1btlttte1 ....... 0.00 0.00 
ll1k 09trdr1ft, ft111ce required. 0.00 0.00 

Total debt ....... .. 0.00 0.00 

l••l\J, l of ll1blll\le1 .... 100.00 100. 00 

Cold Stor11e Pl11\ at A111b ··· fl11ncl1l An1IJ1l1 · JulJ 19~S 
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TABLE C. 7 (Cont'd > ............... COHU 2. I ······················································· 

'\f . ~". Jl• ' • p ~· ... * . ..;;;;~~ • : _it.: .. '1 r ' I I! i I I •I • ........... •' . ·, 
IMDOSTRIA~ PROJICTS SIRYICI, ADDIS ABABA · · · · · 

Projected Balance Sheeta, Production ln ·ooo Birr 

Te1r ............ . 

!ot1l 111et1 . . . . . . . . . . 

flae4 1111t1, 1et of deprecl1tlo1 
Co11traetlo1 11 pro1re11 . . . . 
C1rre1t 111et1 . . . . . . . . 
c .. ~. ~ .. t .......... . 
c •• ~ 1arpl11, fl111e1 191ll1ble . 
Lo11 e1rri1d for11rd 
Lo11 ..... 

Tot1l li1bllltle1 ..... 

•••ltr c1plt1l . . . . . . 
l111r,e1, ret1l1ed profit .. 
Profit ......... . 
LolC 11d 1edla1 ter1 debt . 
C1rre1t ll1bllltle1 ...... . 
ll1t o•erdr1ft, fl111ce r•••lred. 

3 

1214." 

7232.H 
0.00 

lU.95 
11. 73 

901. 70 
0.00 
0.00 

1214.17 

7892. 72 
0.00 

HT.93 
0.00 

104.32 
0.00 

4 

U32.90 

1572.U 
0.00 

l04. 95 
18. 73 

1136.TT 
0.00 
0.00 

U32.90 

7892. 72 
287.U 
UT.U 

0.00 
104. 32 

0.00 

s 
1100.13 

Ul2.30 
0.00 

104.9~ 
II. 73 

278•.84 
0.00 
0.00 

8100.83 

7892.72 
US.IS 
267. 93 

0.00 
104.32 

0.00 

6 

9068. 76 

~2S2 .16 
0.00 

104.95 
18 73 

3~92.91 
0 00 
0.00 

9068.76 

7892.72 
803.79 
267.93 

0.00 
104.32 

0.00 

1 

9338. 89 

092 .02 
0.00 

104.9~ 
18. 73 

4620 98 
0.00 
0.00 

933A. 89 

7892.72 
1071.72 
267. 93 

0.00 
104.32 

0.00 

9680 39 

4083' 0 
28 26 

104 9~ 
18 7 3 

~W Ul 
o n~ 
u 00 

9610 39 

7892. 72 
1339.$~ 
343 70 

0 011 
104 32 

0 00 

Tot1l debt . . . . . . . . . . . 104.32 104.32 104.32 104.32 104.32 104 32 

l••ltr, I of li1bllitle1 . . . . 95.50 92.50 19.61 87.03 84.53 81 53 
········································································································••••4•••••eo ••Oe •••• 0• I 
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r-ABLE c.7 (Cont'd) 

............ ·····················----············-·················· COIPAI 2.l . llDDSTllAL PIOJICTS s11•1c1, ADDIS AIAIA ..... 

Projectflld Balance Shf!let•a, Production la '000 llrr 

Tur . ....... ' .. 9 10 1l 12 13 14 

T~tal a11eta .......... 10021.27 103SS.17 10619. 06 11022.96 llUI. 70 11994.44 
~·······-····· --············ ........................................................ 

Ji1ed a11et1, net of depreciation 3~91.0 3139. 06 2610.16 2082.U 1151.U IHI.IT 
Conatruction in pro1re11 .... 69.82 0.00 0.00 0.00 21. 26 H.82 
CurrPnt a11et1 . . . . . . . . . 104.9~ 104.9S \04.H \04 9S 104. 9S t04.9S 
Cash, bank ........... 18. 73 18.U 18.73 U.73 11. 73 18. 73 
Ca~h 1urplu1, finance a•ailable . 6230.32 7092' 42 TH4. ~3 HU.U 101.13 10139.07 
Lo11 carried forward . 0.00 0.00 0.00 0.00 0.00 0.00 
L(ISI .... . ...... 0.00 0.00 0.00 0.00 0.00 0.00 

z 
ex> 

"' Total liabilitie1 ........ 1002\. 2T 103SUT 10689.08 t\022.96 llHl.70 11994.44 
.............. -··········-·· ······-~·-···· .............. ·········•·•·· .............. 

lquitJ capihl ....... 7892. T2 7892. T2 TU2. T2 7892.72 7112. T2 7892. 72 
le1ertea, retained profit .... \613.36 2024.23 USI. 13 2892.03 302S .92 m1.u 
Profit ............. 340. 88 333.90 333.90 333.-0 4U.74 40.74 
Loni ~•d 1ediu1 ter1 debt .... 0.00 0.00 0.00 0.00 0.00 0.00 
Curre1l li1bilitieJ ....... 104.32 \04 .32 104. 32 104.32 104.32 104.32 
Ban• o•erdraft, fin1nce required. 0.00 0.00 0.00 0.00 0.00 0.00 

Tot1l debt ........... 104 .32 104 .32 104. 32 104.32 104. 32 104. 32 

lquilJ, l of liabililie1 .... 18.76 76.22 73.14 71.60 H.H U.80 
-······- --·-··············-···-········----·---··-········-·-------·--·-····-······················································· 

Cold Stor11e Plant al A111b ··· r1111cl1l An1IJ1l1 · July 1911 
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llDUSTI UL ";;o;,;~s~:; I C;1
1D; :s ~ .:.:; ~ _: J. TABLE C. 7 (Cont'd) ................ COHAI 2.1 

·----·-------------------------····------······-·-···· 

Projected Balance Sheets, Production h '000 Birr 

Yeu .... 

Total 111et1 

Jl1ed 111et1, 1et of deprecl1tlo1 
Co11tr1ctio1 la pro1re11 . . . . 
Curre1t 111et1 . . . . . . . . . 
Cu•. lla1k .......... . 
C11• 11rpl11, fl111ce 1'1ll1ble . 
Lo11 carried for11rd 
Lo11 ............. . 

Total ll1billtle1 .. 

lq1lt7 capi~al ... 
le1er,e1, ret1l1ed profit . 
Prof it . . . . . . . . . . 
Lo11 11d aedl11 ter1 debt . 
Carrea\ ll1bllltle1 ...... . 
la1k c'erdraft, fl1~1ee required. 

Total debt ...... . 

IS 

12410.18 

16 

129U.92 

17 

1301.U 

-------------- ····---------- -------····-·· 
lHT .16 

0.00 
104.H 
18.73 

10849.33 
0.00 
0.00 

12410.18 

1282.64 
0.00 

104.H 
11.U 

11SS9. St 
O.OD 
0.00 

129U.92 

101.11 
0.00 

104.9~ 
18.73 

12269.16 
0.00 
0.00 

um.&s 
··-··-········ ·······-······ ·············· 

1192. TZ 
3991 .40 
UtH 

0.00 
104J2 

0.00 

104.32 

U.24 

1192.12 
4413.14 
4U.H 

0.00 
104.32 

0.00 

104. S2 

80.11 

7892' 72 
4968.81 
48U4 

0.00 
104.32 

0.00 

104. 32 

S8.61 lq1l\7, l of llablll\le1 
-------------------------····-----------------------·········------------------·························-·········-·············· ... 
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TABLE c.e - ECONOMIC ANALYSIS ··························-----·-----------·············-············· COWJAI 2.l . IRDDSTllA~ PIOJICTS s11•1c1, ADDIS ,,,., ..... 

Caehflow Tables, construction In ·ooo Birr 

Year I 2 

Tol•I ca~h inflo1 3T9S .10 3126 .12 
........................... .. ..................... 

Ji111cial reaourcea . 379S. 80 3126.12 
Sales, n~l of t11 . 0.00 0.00 

z Total c•sh outflo1 . 379S. 80 3126.82 
00 --- ..................... ............. --........... 
""' Toh) usf!ta 379S.80 3126.82 

~p~ratin1 coala . 0.00 b.00 
Coal of f ia•nce . 0.00 0.00 
lepiJIHt • •t. 0.00 0.00 
CMp,,ute tu 1 · 0.00 0.00 
Di•ideads paid . 0.00 0.00 

Surplu1 I deficit ) 0.00 0.00 
Cu1ulated ca1~ bala1ce 0.00 0.00 

l1f101, local .. l2l8. 30 1782.83 
Outf 101, local . . . 1218. 30 1782. 83 
Surplqa I deficit ) 0.00 0.00 
hflo•. f orei11 .. 2S71. SO 1343.99 
Outf lo•. fore irn . . 2Sll .SO 1343.99 
Surplus I deficit ) 0.00 0.00 

let ca1hf lo1 .... -379S. 80 -3126.12 
Cuaulate~ net c11~flo1 ·3US.80 ·6922. 62 
.............................................................................................................................................................................. 

Cold Stor11e Pl11t 1t A111b ··· lco101tc l11lr1t1 · JalJ 1918 



- - - - - - -· - - - - - - - - - - .. - -
.... ~· .. 

~·;·;. ' '·:'~ 
~ .. <11.~ . i"'·' ·' :~1) 
;~!:{ ;·· ·. .~ .. ~. -j..• .' ( P f .. • t { '. I. · 

• ..;1. I /." ... , r j, ., • 

TABLE C. 8 (Cont'd) 
•• 

11
..... ' ·~~ ' .. • • I I I l I ' ' ' I 

······································································ COKfAR 2. 1 · INDUSTRIAL PROJICTS SIR91Cl, ADDIS ABABA · · · ·· 

Cash flow tables, production la 000 Birr 

tear ...... 3 4 s 6 1 a 

Total c11~ laf 101 1941. 74 Jl~&.80 IUS.10 ms.so ms.so ms.so 
···-·······--· ············-· ···-·········- ................ . .. .. . .. . . . . .. . . . . ................ 

r11~~cl1l re1ource1 . U.94 0.00 0.00 0.00 0.00 U.110 
Salea, aet of ta1 . ms.so ms.eo ms.so ms.so ms.so ms 80 

Total c11~ oulf 101 . 1148. 2T 1031.0S 1038.0~ 1038.0~ 1038.0~ 10~7JR 
z 
CD ·-············ ············~- ..•........... . . . .. . . . . .. . . .. . . . ............... .. .............. 
V\ Tohl HHtl 110. 22 0.00 0.00 0.00 0.00 19 ~3 .. 

Operati11 co1t1 . 1038.0S 1031.0~ 1038.0~ 1038.0~ 1038.n~ 1038.n~ 

Coat of fi111ce . 0.00 0.00 0.00 0.00 0.00 0. Ofl 
lepaJ1eat .. 0.00 0.00 0.00 0.00 0.00 O. OU 
Cor10nte tu 0.00 0.00 0.00 0.00 0.00 o on 
Dltlde1d1 paid . 0.00 0.00 0.00 0.00 0.00 0.00 

Surpl11 ( defit il ) 193. 48 118.T~ 818.7~ 8\8.7~ 818.7~ 799 22 
Cu11l1\ed caa~ '1l11ce 793. 48 1612.23 2430. 97 3249. 72 ORS. 47 4867 6~ 

11flo1, local ... 1912.2S m&.IO ms.ao ms.so ms.eo ms.en 
Outflo1, local ... Ul. 91 614 .18 684.18 684.18 6R4. 18 S91.33 
Surpl11 ( deficit l ll90.3S 1112.62 1112.62 1172.62 1172.62 116U? 
l1flo1, forei11 .. 29. 49 0.00 D.00 0.00 0.00 0 00 
Outflo1, forel11 .. 426. 36 3S3.17 3S3.87 3S3.87 3S3.87 366.2~ 
Surpl11 ( deficit I -396.81 ·3S3. 87 ·3S3.8T ·3~3.87 ·3~3.87 ·366 2~ 

le\ ca1~f lo1 . . . . . 793. 41 Ill. TS 818.TS 818.7~ 618. H 799.22 
C111l1ted 1et c11~f lo1 ·6129.14 ·S310.40 ·4491.U ·3672.90 ·28~4.I~ · 20H. 93 
-----······-···----~·-··-···············-·······················-······················· .......................................... 

Cold Stor1«e Plant at Aftaah · kcono1ic Anal1si1 JulJ 1988 



--------------------

z 
CD 

°' 

l'I t 

.. ·~,,.;.·\~~ J~'". ' ":"'t, ·, "''J 
'·'" . ' -~ ! I\,. "" 'Ii. I I ~·-·I • ·.·".r.!:t~.·.·· .~.··r {\M• .. fiih '1'•1, '" •••p• ,J~.. I'. I 11 ' ~~~::· · 1 ..1:c: '-· , , , 1 1 

1 
' 

.... ~~~ ...... ot :~ '•· • I 

TABLE C.8 (Cont'd! ........................... CONPAR 2.1 . INDUSTRIAL PROJICTS SIRYICI, ADDIS ABABA-· .. 
----------··------------------------------

Cashf low tables, production ii ·ooo Birr 

Tear .. 

Total ca1~ i1f lo1 

9 

11~6.IO 

10 

lU&.IO 

11 

U~B.80 

12 

m6.Bo 

13 

m6.eo 

14 

ms.so 
-·-··--·------ -------------- -------····-·· ·-·--------··· .......••••..• --·-····-~···~ 

Jl111ci1l re1ource1 
S1le1, aet of \11 . 

0.00 
llH.10 

0.00 
1U6.H 

0.00 
lUB.80 

0.00 
18~6 '80 

0.00 
18~6.80 

0.00 
m6.eo 

Total c11• outtlo1. . llOT.17 1038.0~ 1038.0~ 1038.0~ 10~7.U 1107 87 

Total 1111t1 
O,.r1tl11 co1t1 . 
Coit of f iaaact . 
ltJIJHlt 
Cor10rate t11 
thH11d1 pald 

S1rJl11 ( deflclt ) 
C111l1ted ca•• balaace 

Jafl0t, local 
O.tflo1, local . 
S.rpl11 ( deficit ) 
hflo1, forel11 
O..tflo1, for1i11 . 
Surpl11 ( deficit l 

let c11Ulo1 . 
C111lated aet c11bf lo1 

-------------- ···--·-·------ --------···--- -------·-····· ....... ON····· ·············· 
69.12 

lUl.05 
0.80 
0.H 
O.H 
0.00 

'41.93 
~616. 62 

llH.IO 
TU.00 

1102.10 
0.00 

3S3.17 
-su.n . 
741.93 

·UH.00 

0.00 
IUl.05 

0.00 
0.00 
0.00 
0.00 

111.U 
6U~.3T 

1156.10 
614.18 

l1T2.62 
0.00 

3U.n 
-n3.n 

111.U 
·411.U 

0.00 
1031.0S 

0.00 
0.00 
0.00 
0.00 

Ill.TS 
T2S4.12 

1156.IO 
614.18 

11T2.62 
0.00 

H3.U 
·3~3.n 

811.U 
331.SO 

0.00 
1038.05 

0.00 
0.00 
o.no 
0.00 

au.n 
1012. 87 

1156. 80 
684.18 

1172.62 
0 00 

3S3. 87 
-3~3.81 

ftl8 .1~ 
mo.2~ 

19' ~3 
1038.05 

0.00 
0.00 
0.00 
0.00 

799.22 
8872.09 

18S6.80 
691. 33 

ll&U7 
0.00 

366.25 
·366.2~ 

799.22 
1949.47 

U.82 
1038.05 

0.00 
0 00 
0.00 
0.00 

748 93 
9621.02 

ms.so 
H4.00 

1102 80 
0.00 

3b3.87 
-353.87 

74~ 93 
2698.40 
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...... :X:~-~~~---~~-~----~~~-1).~:.~.~---··························· COBPAR 2.1 · llDOSTRIA~ PROJICTS SIR•ICI, ADDIS ABABA ····· 

Caahtlow tab lea, production 11 'ODO Blrr 

!eu ........ . 

Total ca1• l1flo1 . . 

f l1a1clal re101rc11 
Sal11, 1et of ta1 . 

total ca1• 01tflo1 . . 

Total a11et1 . . . 
o,.ra\111 co1t1 . 
Coit of f t1a1ce . .... , ... , .. 
Corporate \11 
Dhldt1d1 plld 

S1rpl11 ( deficit ) 
C111l1\ed c11• bal.1ce 

l1tlo1, local . . . 
O.tflo1, local ... 
S1rpl11 I dellclt ) 
l1flo1, forel11 .. 
O.tllo1, forel11 .. 
Surpl11 I def lclt l 

let c11•f lo1 . . . . . 
C111la\ed 11~ ca1•tlo1 

15 

llH.10 

16 

1U6.IO 

IT 

1U6.80 
···---------·· --·--------·-- --------·····-

0.00 
1156.IO 

1031.05 

D.00 
1856.IO 

1031.05 

0.00 
1156.80 

1031.H 
-------------- ---·---------- -------------· 

0.00 
1031.05 

0.00 
0.00 
O.H 
0.00 

111.15 
UU9.T1 

1156.IO 
814.ll 
1172.12 

0.00 
H3.17 

·3U.17 

Ill. 15 
3517 .15 

0.00 
1031. 05 

0.00 
0.00 
0.00 
0.00 

Ill.TS 
llUl.U 

llH.IO 
814.11 
1172.62 

0.00 
353.IT 

·353.IT 

111. 75 
4335.90 

0.00 
1038. o~ 

0.00 
0.00 
0.00 
0.00 

111.15 
12011 .27 

1156. IO 
614.18 
1172.62 

D. 00 
353.81 

·3Sl 8T 

111.15 
S154.U 

---------------------------------·----------····---------------·-·-----------------------··-·-·-··-··-··-·---············. 
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·-·-------~~---C:.!i .. (C:<lllr.~.Cll ............................ co~rAR 2.1 - IMDOSTRIAL PROJICTS s11•1c1, ADDIS ABABA .... . 

Cashflow Discounting: 

al lquilf paid 'eraua Met inco1e flo1: 
Mel present •alue .............. -4255.24 at 10.00 ' 
Internal Rate of Return llRRll) . . -1.29 S 

bl M~t Worlh 'eraua Net cash return: 
Mel pruent ulue . . . . . . . . . . . . . . -888. 92 at 10.00 ' 
lnt,.rndl Rate of Return llRRl2) . . 7.86 l 

cl Internal R~te of Return on tolal in•eat1ent: 
M~l preaenl ulue .. .. .. . .. . . . . . ·888.92 at 10.00 ' 
lnl,.rnal Rate of Return { llR ) . . 7.86 S 

M~t Worth - lquitf paid plus reaer•ea 

--- ---·-------------~------------------------------···-···············-··················································---
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I. SUMMARY 

The current demand for soap and detergents is estimated 

at about 43,000 tons, growing to over 114,000 tons in fifteen 

years time. About 90\ of the demand costitute demand for bar 

soap - common bar soap and detergent bar. The unsatisfied demand 

for the products is anticipated to grow from the current level 

of about 18,000 tons to 90,000 tons by the end of the forecast 

period {1987 - 2003). 

Since consumer acceptability of detergent bars in the 

Ethiopian market has not yet been adequately tested, it has 

been recommended to start with a minimum economic size plant 

of about 2400 tons per year. 

The main raw material, linear alkyl sulfonate (LAS), needs 

to be imported. Other material such as soda ash, sodium silicate, 

sodium chloride and sodium hydroxide are expected to be obtain­

able locally from existing plants and from those planned to 

be installed in the near future. 

The recommended size of plant is estimated to cost Birr 

1.5 million: the foreign portion being about 62%. The annual 

production cost at full capacity is estimated at Birr 2.97 million 

with a foreign currency component of about 81%. 

The financial and economic analyses indicate the project 

to be worthy of further consideration. The rates of return 

turned out to be about 55% and 180%, respectively. 

The plant will also create employment for about 35 people. 
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II. INTRODUCTION 

Soap and detergents are basic products whose demand has 

to be met even at the lowest level of a country's development. 

Presently there are three detergent manufacturing and a number 

of common bar soap producing plants in Ethiopia. However, their 

aggregate ~upply volume falls much short of the demand for the 

products necessitating a substantial quantity of imports - on 

an average about 10,000 tons per year. 

To meet the deficiency in supply it has been envisaged 

in the Ten Year Perspective Plan to increase the production 

capacity in the country from the present level of about 30,000 

tons per year to about 130,000 tons. To achieve such a level 

of growth the plan presupposes the establishment of a number of 

soap and detergent plants during the plan period. 

The production of detergent bars proposed in this project 

profile largely uses imported chemicals as its input requires 

a continuous outflow of foreign exchange for its operation. 

On the other hand the value added that may accrue from its 

domestic production could make it preferable to importing in 

its finished form. Thus the project requires a closer look 

in the next phase of the project study. 
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III. ICARKET AND PLANT CAPACITY 

A. MARKET STUDY 

1. Product Description and AFFlication 

Soa~ and detergents are broadly used interchangeably 

to mean any surface active agents. Jn more specific terms, 

however, detergents refer to synthetic detergents commonly known 

~s syndets, which are made from petro-chemicals. Soa~, on the 

othe£ hand, means common sodium soap made from natural fat and 

oil. Both soa~ ~nd detergents are used mainly for household . 
pur~oses for cleaning and washing. They also have industrial 

and other s~ecial, such as medical applications, but the quantity 
involve<! is not large. 

Cleaning of soild surface with detergents and soap 

involves the following ste~s. 

Moistening of the surf ace of the object to be 

cleaned by water c?ntaining soap or detergents. 

In the case of textiles it involves also penetration 

of the fiber structure; 

Separating the dirt from the surface of the object 

and absorbing again the dirt by the detergents; 

Dis~ersion of the dirt from the fibre or other 

object into the wash water, and 

Preventing the dirt from being redeposited to 

the cleaned surface. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The abGve processes apply for any types of soap or 

detergen~s. But how effectivety and efficiently a type or a 

b~and of soap or detergent performs the above functions deter­

mines its acceptability in the market. 

Detergents have som~ advantages over soap, makinq· 

them more preferable. First of all, soap forms a scum in hard 

water, lea\•ing a ring or a residue on or around a bath tub, 

wash basin and glass ware. Soap also forms a precipitate by 

re~cting with traces of acid compounds. Detergents do not create 

such problems. Other advantages of detergents are solubility 

in cold water and flexibility in formulation which enables 

their prcductior. to fit local washing conditions. Detergents 

can also be packed in any size and form, another advantage over 

common soap. 

Detergents are classed as anionic, cationic, non-ionic 

or ampholythic, depending on their mode of chemical action. 

Detergent~ can be produced in solid (bar) or liquid or powder 

form. 

2. Past and Present Supply and Demand 

To scme extent detergents and soap are substitute 

products and the supply of one affects the demand for the other, 

particularly detergent bars and common soap,since both have 

the same applications. Hence, the demand for detergents'and 

soap is considered concurrently in this profile. 
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a. Demand for Common Soap 

The apparent consumption of soap in Ethiopia 

from 1978/79 - 1985/86 is shown in Table I. During this period 

the total annual apparent consumption ranged from 14,000 tons 

(1984/85) to 25,600 tons (1982/83) with an overall annual average 

of about 21,000 tons. Imports accounted for an average of 51% 

(10,700 tons) of the total supply while the remaining 49% (10,300 

tons) came from the domestic production. The highest apparent 

per capita consumption during this period was 0.63 kgs (1981/82) 

and the lowest was 0.32 kg (1984/85). These consumption levels 

are very low even by standards of other low income developing 

countries (See table II). 

The average per capita apparent consumption of 

these countries shown in the table was about 1.77 kgs. whic~ 

is 2.8 times greater than the highest per capita consumption 

figure recorded for Ethiopia (See Table I). It should be, however, 

noted that the consumption figures for Ethiopia do not reflect 

the actual demand level, for the product has been in short supply. 

In the last few years, the shortage was so acute that it had 

to be rationed. 

b. Detergents 

The apparent consumption of this group of products 

in Ethiopia from 1978/79 to 1985/86 ranged from 2200 tons in 

1979/80 to 3400 tons in 1984/85. (See Table III). Unlike common 

soap, the import accounted for a very small share of the total 

supply. Except for 1971 and 1972, when the import represented 

15% and 9% of the total supply, respectivley, almost all the 

volume consumed in the country in the other years was from the 

domestic production. Until the 1978 production of detergent 

bars, the share of detergent powder was about 90\. In 1978, 

however, detergent bar represented 30\ of the total production. 
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TABLE I 

APPARENT CONSUMPTION OF SOAP 

( TONS ) 

Domestic Total Per capita 
Year Production 

Imports Apparent Consumption 
Consumption (Kgs} 

1978/79 10050 - . 9507 19557 0.534 

1979/80 7904 10296 18200 0.483 

1980/81 8738 11425 20163 0.520 

1981/82 10007 15173 25180 0.631 

1982/83 10714 14887 25601 0.624 

1983/84 11172 10602 21774 0.516 

1984/85 10988 3050 14038 0.324 

1985/86 13139 10740 23879 0.535 

National Chemica~Corporation, Ethiopian Food 

Corporation, ETIMEX and External Trade Statistics. 
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TABLE II 

PER CAPITA APPARENT CONSUMPTION OF SOAP FOR 

SELECTED LOW INCOME DEVELOPING COUNTRIES 

( 1979 - 1981 ) 

Per capita Per Capita 
Country Income Consumption 

lUS$) (KG) 

Burma 192 1.23 

Cameroon 880 1.83 

Egypt 651 6.54 

Guyana 723 2.55 

Haiti £97 2.19 . 
Indonesia 527 0.42 

Kenya 419 0.95 

Madagasc.ar 359 1.84 

Mali 195 0.50 

Mozambique 359 1.71 

Nepal 151 0.23 

Niger 331 0.83 

Philippines 787 1.00 

Rwanda 251 1.05 

Senegll 431 6.13 

Sierra &..eone 319 0.49 

Sudan 384 2.80 

Thailand 769 0.48 

Burkina Faso 236 1.30 

Zaire 211 1.66 

Zambia 597 1.37 

SOURCE: World Bank,World Tables;UNIDO,Hand Book of 

Industrial Statistics. 
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In the three years plan period, i.e. from 1986/87 to 88/89 the 

production of detergent bar was envisaged to be 25% of the total 

planned production of the detergent plants in the couP~ry. 

This change in the product mix is a reflection o~ che National 

Chemicals Corporation's belief that bar soap (detergent as well 

as common soap) is far more preferred to detergent powder. 

The per capita consumption of all types of deter­

gents in Ethiopia ranged from 57 grams in 1979/80 to 78 grams 

in 1984/85 with an average of 66 grams for the period (See Table 

III). Compared with other low income developing countries, 

the per capita consumption of Ethiopia appears to be on the 

low side (See Table IV). The lowest recorded p~r capita con­

sumption is 120 grams in Afghanistan. The low consumption level 

in Ethiopia is partly due to supply shortage. The most important 

reason, however, is the low economic deve!opment level of the 

country as ·reflected by its per capita income. 

Year 

1978/79 

1979/80 

1980/81 

1981/82 

1982/83 

1983/84 

1984/85 

1985/86 

TABLE III 

APPARENT CONSUMPTION OF DETERGENT 

( TONS ) 

Sales of Total 
Domestic Imports Apparent 

Production Consumption 

2084 314 2398 

1977 179 2156 

2403 2 2405 

2340 15 2345 

2622 67 2689 

3023 38 3061 

3342 391 3380 

2819 391 2857 

The imports are assumed to be the same as the 
preceding year 

Per Capita 
Consumption 

(Kgs) 

0.066 

0.057 

0.062 

0.059 

0.066 

0.073 

0.078 

0.064 

SOURCE: National Chemica]SCorporation, External Trade Statistics 
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TABLE IV 

PER CAPITA APPARENT CONSUMPTION OF WASHING 

POWDER AND DETERGENT 

IN SELECTED LOW INCOME DEVELOPING COUNTRIES 

( 1979 - 1981 ) 

Per Capita Per Capita 

Country Income Consumption 

(US$) (Kq.) 

Afghanistan 221 0.12 

Haiti 297 0.15 

India 256 0.20 

Gambia 368 0.21 

Cape Verde 342 0.32 

Indonesia 527 0.46 

Eqypt 651 0.86 

Thailand 769 1.65 

Zambia 597 2.20 

Phi·lippines 787 2.87 

SOURCE: UNIDO Handbook of Industrial Statistics and 

World Bank World Tables. 
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The per capita GNP of Ethiopia was reported in 

the Ten Years Perspective Plan to be US $136 in 1983/84, which 

is much lower than those listed in Table IV. The general observed 

tendency in the per capita consumption of detergent is an in­

crease with an increase in the standard of living as reflected 

in the per capita G~lP. At a hihger level of development the 

increase in the per capita consumption of detergents is mainly 

due to a shift in th~ consumption pattern of the population, 

that is, a shift from the consumption of common soap to detergent 

powder. In fact, in most devleoped countries t~e substitution 

has virtually been completed in that only detergent powder is 

used for laundry. But in the case of countries, such as Ethiopia, 

whose development level is very low the demand for both products 

is expected to grow. 

As indicated in Table V the installed capacity 

of the existing plants in Ethiopia could supply detergents sub­

stantially greater than the vclume curren',.y produced. The 

envisaged output in 1986/87 can be produced by 40% of the existing 

installed capacity. The reasons for the low level of the capacity 

utilization are lack of raw material, production bottlenecks, 

quality of the product, distribution problems, etc. 

3. Demand Projection 

Three approaches were considered to project the demand 

for soap and detergents: 

Time trend extrapolation, 

Cross-sectional regressions, and 

Judgemental 

010 
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Plant 

Rep pi 

Red Sea 
Asmara Soap F. 

TABLE V 
PRODUCTION AND PRODUCTION CAPACITY OF 

DETERGENT MANUFACTURING PLANTS IN ETHIOPIA 

Production (Ton) 

Product Type 1983/84 1984/85 1985/86 

Powder detergent 1150 780 830 
Liquid detergent - 20 75 

Detergent bar - 200 525 

Sub-Total 1150 1000 1430 

Powder detergent 1340 1150 820 
Powder detergent 280 380 200 
Detergent bar 290 170 240 

Total 3060 2700 2690 

SOURCE: National Chemicals Corporation. 

- 011 

Installed 
1986/87 Capacity 
Target (Tons/Yr) 

1000 2500 
100 500 
600 1000 

1700 4000 

1200 3000 
500 500 

300 500 

3700 8000 
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a. Time Trend Extrapolation 

Under this method it is basically assum~d that 

a balanced demand and su~ply condition has ~xisted during a 

few years. Furthermore the relative influence of the factors 

affecting the demand are assumed to continue in the future. 

The latter assumption may be valid, to a certain extent, with 

respect to the demand for detergents and soap in Ethiopia. 
The former assumption however, does not hold true since the 

consumption of these products in Ethiopia was constrained by 

a limited sup~ly, and in particular the import of detergents 

was completely curtailed for lack of foreign exchange. Thus, 

a time trend extrapolation method cannot be used to project 

the demand for soa~ and detergents. 

b. Cross-Sectional Regression 

A cross-sectional regression method based on 

the consumption and income data of a number of rountries which 

are at a comparable level of development as Ethiopia, would 

have been a plausible approach fo~ the demand projection of 

detergent, particularly for detergent powder, for it has been 

established that the per capita consumption of the product is 

closely related with the per capita GNP of a country. An analysis 

of the consumption and income based on data for countries re­

ported in the UNIDO Handbook of Industrial Statistics, 1984, 

shows a correlatior. coefficient of 0.90, indicating a close 

relationshir between them. This projection approach, however, 

could not be used because first of all the countries with the 

required data have a substantially higher per capita GNP than 

Ethiopia, thereby distorting the result of the cross-section 

regression. Secondly, the approach requires a projected data 

on the per capita GNP for a number of years in the future which 

is not available for Ethiopia for the projection period. 

012 
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c. Judgemental 

Since the quantitative methods of projection 

are not applicable in this particular case, due to the unrelia­

bility or lack of the data, the projection had to be based on 

a well considered judgement. The basic assumptions made to 

project the demand for soap and detergents were: 

The per capita consumption of detergent powder 

will be 120 grams by 1994 and this would increase 

at an annual growth rate of about 6% to 200 

grams by 2003. This is based on the assumption 
that Ethiopia might attain by 1994 the lowest 

per capita income and consumption level shown 

in Table IV, namely, that of Afghanistan reported 

to be US $221 and 120 grams, respectively, 

from 1979 to 1981. A 6% annual growth rate 

was adopted from the average growth rate computed 

for the per capita consumption of detergent 

powder. The e~act rate computed for some 

developing countries with incomes below US 

$400 was 6.7% from 1972 to 19811. 

In the case of bar soaps, includinq deterqent 

bar, the per capi~a consumption was assumed 

to reach 1.25 kgs by 2000. This consumption 

level is about equal to the average per capita 

consumption of selected developing countries, 

excluding Egypt and Senegal, which have reported 

exceptionally vary high consumption levels, 

shown in Table II. An annual growth rate 

of 3% was assumed to derive the demand volume 

for the remaining yea.rs of the projection period. 

1 UNIDO Handbook on Indust~ial Statistics, 1984 
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The assumed consumption level appears conservative 

compared with that adopted in the Ten Year Perspective Plan. 

In the plan, it was envisaged that the per capita consumption 

of soap would reach 3 kgs by 1994. This, however, seems highly 

optimistic estimate by any standard. Such a consumption level 

was attained by only those developing countries which have more 

than US $600 per capita income, higher than that estimated for 

Ethiopia. 

On the basis of the final demand forecast (See 

Table VI) there will be no supply shortage of washing powder 

until 1997, by then, however, the supply will be short by 600 

tons, increasing to about 6600 tons by 2003. In the case of 

bar soap, the unsatisfied demand, assuming only a supply from 

the dowestic production, will be about 42,000 tons in 1994, 

reaching to about 83,000 tons by 2003. 

It should be noted at this juncture that the 

demand for detergent bar is considered to have been included 

in the demand estimates for bar soap since its application is 

similar to common bar soap rather than detergent powder. 

4. Pricing and Distribution 

The quantity of detergent bars sold in 1985/86 was 

765 tons. The ex-factory selling price, including turnover 

~nd transaction taxes, in 1987 was Birr 3210.00 and Birr 8606.00 

per ton at the Repi Soap Factory and Asmara Soap Factory, re­

spectivley. The selling prices of common bar soaps on the other 

hand, ranged from Birr 2400 to Birr 2650 per ton during the 

same period (See Table VII for the complete ex-factory selling 

pricP.s by each of the factories under the National Chemicala 

Corporation. The average CIF price per ton of imported common 

bar soap from 1982/83 to 1985/86 was as follows: 

014 
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Year Per Capita 
Consumption 

1987 0.08 

1988 0.08 

1989 0.09 

1990 0.10 

g 
UI 

1991 0.10 

1992 0.11 

1993 0.11 

1994 0.12 

1995 0.13 

1996 0.13 

1997 0.14 

1998 0.15 

1999 0.16 

2000 0.17 

2001 0.18 

2002 0.19 

2003 0.20 

TABLE VI 

TOTAL AND UNSATISFIED DEMAND OF SOAP AND DETERGENTS 

( TONS ) 

WASHING POWDER BAR SOAP 

Unsatisfied Per Capita Unsatisfied 
DP.mand Demand Consumption Demand Demand 

3,700 (4,300) 0.85 39,100 22,100 

3,800 (4,200) 0.88 41,600 24,600 

4,400 (3,600) 0.90 43,800 26,800 

5,000 (3,000) 0.93 46,600 29,600 

5,200 (2,800) 0.96 49,500 32,500 

5,800 (2,200) 0.99 52,500 35,500 

6,000 (2,000) 1. 02 55,700 38,700 

6,800 (1,200) 1. 05 59,200 42,200 

7,500 {500) 1. 08 62,600 45,600 

7,800 (200) 1.11 66,300 49,300 

8,600 600 1.15 70,600 53,600 

9,500 1,300 1.18 74,600 57,600 

10,400 2,400 1. 22 79,300 62,300 

11,400 3,400 1. 25 83,600 66,600 

12,400 4,400 t.29 88,900 71,900 

13,500 5,500 1. 33 94,300 77,300 

14,600 6,600 1. 37 99,900 82,900 

___.__ 

Total 

Unsatisfied 
Demand 

17,800 

20,400 

23,200 

26,600 

29,700 

33,300 

36,700 

41,000 

45,100 

49,100 

54,200 

58,900 

64,700 

70,000 

76,300 

82,800 

89,500 
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1982/83 

1983/94 

1984/85 

1985/86 

. . 

. . 

. . 

Birr 1115.35 

Birr 1333.88 

Birr 1150.33 

Birr 766.74 

It is clear from the above f iqures that the locally 

produced soaps are more e~ensive than the im~orted ones. In 

any case the sellinq price of a detergent bar should be com~arable 

with that of a common bar soap since they serve the same purpose 

and one can substitute the other. Considering the ~resent sellinq 

prices of the locally produced bar soa~s and deterqent bars, 

it would be reasonable to adopt a ~rice within a ranqe of Birr 

2400.00 to Birr 3000.00 per ton. 

8. PLANT CAPACITY AND PRODUCTION PROGRAJ'ME 

1. Plant Capacity 

To determine the capacity of the pro~osed deterqent 

bar manufacturing plant, two major factors were taken into con­

sideration, namely, the consumer acceptability of deterqent 

l>ars and the minimum economic and technical size plant. 

As indicated in the market study, the demand for deter~ 

gent bars is included in the demand estimates for bar soa~ since 

its application is similar with common soap rather than deterqent 

powder.• However, there may be consumer acce~tability ~roblems 
for detergent bars as these, unlike natural soa~ laundry bars, 

cannot be used for personal hygiene. It wa~ t~us considered 

appropriate to consider a minimum economic &cale for detergent 

barproducti~. 

• 016 
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Factory/ Item 

Rep1 Soap Factory 
Roll junior 

II medium 
II large 
II very large 
II in paper bags 

Essex 
Detergent Bar 

Red Sea Soae Factory 
Omo large 

II medium 
II junior 
II satchet 

Asmara Soap Factory 
Clue Bars 

II Blue 
c - 21 
c - 77 

.. 

TABLE VIL 
PRICES OF SOAP AND DETERGENTS PRODUCED BY 

PLAN"aS UNDER NATIONAL CHEMICALS CORPORATION 

( FEBRUARY 1987 >. 

DETERGENTS s 
"' ..... -~ ...... 

Un;t Gross Sales* Factory/Item 
(Birr) 

Tons - "'GUITefe ~oap ~actory 
II 5527.70 Anbassa Soap 
II 5005.51 Nazareth Soap Factory 
II 4314.37 Laundry Soap 
II 4314.37 Asmara Soae Factory 
II 4192.06 Laundry Soap 
II 5140.00 Toilet Soap 
II 3210.00 
II Red Sea Soap Factory 
II 4386. 63 Lux large 
II 4510.32 II medium 
II 5767.90 II junior 
II 6178. 78 Li ff!bOy 

Astral 
II 2605.66 Laundry Soap 
II 2077 .00 
II 2077.00 
II 2495.20 

* 
SOURCE: 

Gross sales includes T.O.T. and sales tax 
National Chemicals Corporation. 

0 A p -
Unit Gross Sales* 

(Birr) 

Tons 2476.33 

II 2466.67 

II 2642.86 
II 3562.86 

II 6891. 33 
II 6237. 50 
II 7584.68 
II 4383.16 
It 8823.34 
II 2642.47 
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This is 1 ton per hour. Thus, based on a single shift of 8 

hours and 300 working days, such a plant could produce 2400 

tonnes of bar a year. This seems to be an appropriate size 

given the demand forecasts and theabilityto expand the production 

through an increase in shifts. 

2. Production Programme 

Assuming that the proposed plant could start produc­

tion in 1994, the capacity utilization of the plant would be 

70% in the first year. The capacity utilization of the plant 

is ~xpected to reach 80\ during the second year and 100\ starting 

in the third year. 
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IV. MATERIAI.S AND INPUTS 

A. RAW MATERIALS 

The raw materials used in the manufacture of detergents 

are quite numerous depending on the ty~ and use of the finished 

product. The major raw materials and the auxiliaries to produce 

the various types of detergents are discussed briefly below. 

1. Surfactants (Surface - Active Agents) 

a. Linear Alkyl Sulfonate CLAS) 

LAS are straight chain compounds having ten or 

more carbon atoms in the chain. They have largely replaced 

the alkyl benzene sulfonates (ABS) because of the water pollu­

tion. Linear alkyl sulfonates are produced by the neutralization 

of sulfonic acid (obtained by the reaction of linear alkylbenzene 

with sulfur dioxide) with an alkali. LAS are used as the main 

active ingredients or surfactants of the powder type detergent 

as well as liquid detergent and constitute more than 30\ of 

the various detergents. Linear alk~l benzene sulfonates are 

products of the petroleum processing industry and have to be 

imported. 

2. Builders 

a. Soda Ash 

This is also a major raw material in the production 

of detergents which acts as a filler with some building action. 
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Soda ash is known to exist in sufficient quantities (more than 

50 millions of tons) in the Rift Valley Lakes of Shala, Abiyata 

and Chitu. At present a project is underway t~ produce soda 

ash from Lake Abiyata with an annual capacity of about 20,000 

tons. 

b. Sodium Sulfate 

This is another raw material to be produced in 

the envisaged sulfuric acid complex. The production of sodium 

sulfate is expected to meet the domestic demand for the detergent, 

glass and textile plants. The envisaged capacity of the plant 

is about 8000 tpa, although the actual demand is expected to 

be not more than 3000 tpa. Sodium sulfate is a filler with 

building action in soft water. 

c. Sodium Tripolyphosphate (STPP) 

Sodium tripolyphosphate is used to remove the 

earth alkaline ions and thus impart water softening characteris­

tics. However, due to the formation of "phosphate fertilizer• 

which enhances the growth of algae in the waste water, its 

application has decreased significantly. The newest and seemingly 

most promising substitute for phosphates is the use of zeolites.l 

3. Additives 

a. Sodium Silicate 

This raw material is produced in two plants under 

the National Chemicals Corporation. The combined capacity of 

!Layman, Detergents Shift Focus of Zeolities Market, Chem. 

Eng. News 60 (39) 10 (1982) 
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the two plants is about 2000 tpa. Sodium silicate is used 

as corrosion inhibitor with slight building action. Other additives 
are carboxymethyl cellulose (as antiredeposition unit), fluorescent 

dye (as optical brightener), tarnish inhibitor (prevention of 

silverware tarnish), bluings (to improve the whiteness of fabrics 

by counteracting the natural yellowing tendency) etc. 

Perfumes and sometimes dye or pigment are added 

to improve product characteristics. There is a rehabilitation 

project being undertaken to produce easential oils (citronella) 

for domestic detergent and soap plants. The envisaged capacity 

of the essential oils plant is about 10,000 kg/year. 

4. Other Raw Materials 

a. Sodium Hydroxide 

Sodium Hydroxide (20') is required for the neutrali­

zation reaction: it is now imported. A new plant with an annual 

capacity of 10,000 tons will commence production in the near 

future. 

b. Sodium Chloride 

This raw material is used in special detergent 

formulations. The production of common salt is under the National 

Chemicals Corporation. The production capacity of the Saltworks 

is about 220,000 tons/year with an onqoinq expansion at one 

Saltworks to increase the output by an additional 100,000 

tons/year. 

021 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

B. UTILITIES 

The utility requirements of the detergent bar manufacturing 

plant will be as follows: 

Electricity : 187,2-00 kWh/year 

Water : 1,000 m1 /year (about 240 m1
· are required 

for binding the formulation) 

C. RAW MATERIAL REQUIREMENTS AND SUPPLY PROGRAMME 

The principal ingredient is the surfactant which would 

be an alkylbenzenesulphonate acid (e.g. DDBS). Another major 

ingredient is the builder which has the purpose of keeping the 

detached soil in the wash liquor. Sodium phosphate is regarded 

as the most effective builder in detergent bars, although other 

materials, such as silicates, can be used. 

The bulk of the detergent bar is a filler, usually a car­

bonate. The material that binds the formulation together is 

water. Colour and perfume can be added. 

For the proposed production of _2400 tons of detergent bars 

per year, the following raw materials will be required. 

DDBS 

Sodium phosphate: 

Carbonate 

Water 

Other materials 

022 

480 tonnes/year 

600 tonnes/year 

840 tonnes/year 

24~•1/year 

240 tonnes/year 
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The annual supply programme of the raw materials is given 

in Table VIII. This has been worked out taking into considera­

tion the planned production programme. 

TABLE VIII 

ANNUAL RAW MATERIALS SUPPLY PROGRAMME 

INPUT UNIT Year 1 Year 2 Year 3 

DDBS Ton 336 3d4 480 

Sodium phosphate • 420 480 600 

Carbonate • 588 672 840 

Other materials • 168 192 240 

D. MATERIALS AND INPUT COSTS 

1. Cost of Raw Materials 

The total annual cost for the imported raw materials 

will be Birr 2.484 million. 

2. Cost.of Utilities 

Electricity 

The cost of electricity will be Birr 0.22/kWh. 
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Water 

Water for process and potable uses will cost Birr 

0.5/m 3
• 

3. Other Costs 

Fuel for Vehicles 

The total annual fuel cost for vehicles is estimated 

to be Birr 10,000. 

Packing Materials 

The cost of wrapping and packing materials will be 

about Birr 120,000/year. 
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V. LOCATION 

The best location, would be as an attachment to existing 

factories, where sharing common services would make the project 

more attractive. The alternative locations will be Addis Ababa 

and Asmara. Because of the market advantage of Addis Ababa 

over Asmara, the best location would be Addis Ababa, especially 

at the Reppi Soap Factory. However, the proposed integration 

of the ~nvisaged plant at the Reppi Soap Factory will require 

further indepth evaluation. For the purpose of financial analysis, 

the detergent bars manufacturing plant was assumed to be an 

independent unit. 
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VI. TECHNOLOGY AND ENGINEERING 

A. TECHNOLOGY 

1. Alternative Technologies of Detergent Production 

The manufacture of detergents varies with the form 

of the final product, that is, powder, liquid or bar. Each 

requires a different manufacturing process and different raw 

materials, and the various manufacturing processes are discussed 

briefly below: 

a. Powder Detergents 

The most conventional process of production is 

spray drying, the precess used in all the three detergent units 

in Ethiopia for the production of hoPsehold and general purpose 

powder detergents. To scour the powder, the detergent fines 

from the cyclones of the spray drying system, are dry blended 

with fillers. 

b. Liquid Detergents 

Liquid detergents are produced by a neutralization 

of acids, such as dodecyl benzene sulfonic acid, with caustic 

soda so as ~he detergent is 10% - 14% of the formulation, and 

by adding > ~-otrope, a chemical which has the property oi 

increasing t ........ queous solubility of 11arious slightly soluble 

organic chemicals such as urea and water. The water is about 

8 3 % - 8" . of the formulation. Liquid detergents for various 

applications can be prepared by simple alterations of the inputs 

using the same facility. Sodium nypochlorite can be used as 

a clear.sing agent. 
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c. Detergent Bars 

For all practical purposes, the constituent of 

detergent bars (cakes) are almost the same as powder detergents. 

The paste (spray dried powderi ~s blended with builders and 

fillers in a blender, milled in a roll mill for homogenization, 

extruded and then cut into bars (cakes). 

In Ethiopia, deteraer.t bars are preferred for 
the fellowing main reasons: 

The production of detergent bars does not 

require fuel for the hot air generation and 

its steam requirement is only for lowering 

the viscosity of the acid for the paste 

preparation: 

The production process is relatively simple 

both in the ope~ation and maintenance of 

machinery; 

The product would have wide acceptance because 

of the traditional way of washing cloth using 

running riv~r water where the application 

of powder detergent and liquid detergent would be 

inconvenient and u~economical. 

The cost of production per unit of output 

is lower than that of detergent powder ( in 

terms 0£ fuel savings ~lone). 

U~7 
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2. Manufacturing Process 

NSD (non-soap-detergent) bars, as they are commonly 

called, are made from a very viscous mixture consisting of various 

anhydrous sodium salts together with an acid detergent base, 

fillers, binders and water. Colour and perfume may be added, 

if required. 

The complex mixture is amalgamated rapidly in a par­

ticular order and over a very exact time period on the basis 

of the formulation. A special multiscrew conveyor transfers 

the mix-cure to a roll mill while simultaneously breaking up 

the larger pieces. The five-~oll mill completely removes all 

lumps and emits an almost homogeneous ribbon to the plodder 

or compacter. The twin screw plodder usesespeciallycast variable 

flight screws rotating at a slow speed to finish the mastication 

process. The final compaction is under vacuum so that all entrap­

ped air is removed before the mass is extruded as a single or 

multiple bar of densif ied synthetic soap. 

The extruded bar passes through a roller printer which 

stamps the trade mark and name of the manufacturing company/ 

factory on to it. Then the bar is cut automatically by an adjustable 

cutting rna~hine. The cut tabl~ts fir.ally are refrigerated in 

a cooling tunnel before wrapping and packing. 

From mixing to leaving the cooling tunnel, the process 

is about 20 minutes. If there is a mEchanical breakdown or 

power fail~re, it is important to remove the mixture from the 

production line before it sets and turns into a concrete-like 

mass. '!'he process flow chart for the manufacturir-:J of detergent 

bars is given in Figure I. 
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3. Source of Technology 

The process technology is quite simple and is readily 

available from plant suppliers such as: 

Britannia Soap Machinery, 

Battle Road, 

Heathfield, 

Newton Abbot T212 6XT, 

UK. 

Telex 42577 

The product formulation has to be obtained from one 

of the international detergent manufacturers such as Unil~ver, 

Procter & Gamble and 3enkel. 

B. ENGINEERING 

1. Machinery and Equipment 

The machinery and equipment is made from high grade 

stainless steel. The list of the required machinery and equipment 

and their costs are given in Tdble IX. 

2. Plant Layout 

The factory size will be about 375 m2 and shoulrl be 

located on a site at least SOO m2
• The actual production area 

will be about 115 m2
• 

The plant layout is shown in Figure II. 
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A. 

TABLE IX 

TOTAL FIXED INVESTMENT COST 

Descri1=tion ( 

F.C 

MACHINERY AND EQUIPMENT 

. 
Mixer (tiltinq t}'J:e) 

Roll mill ~5 roller) 

Plodder 

Stampinq Press 

Cutter 

Coolinq Tunnel 

Total Deterqent Plant 

and Equipment Cost 621. 

Spare Parts 62.1 

Total Equipment Cost 683.1 

Freight 

Total Machinery Cost 

(C ' P) 683.1 

Local Cost (12.St of 

C ' P) 

Erection 18 

Total cost of machinery 

and equipment 

(Incl. lOt contingency) 771 

031 

C 0 ST 
'000 BIRR ) 

r..c TOTAL 

621 

- 62.l 

- 683.l 

62.1 62.1 

62.1 745.2 

93 93 

8 26 

179 950 
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TABLE IX (Cont'd) 

Descri~tion 

B. BUILDING AND CIVIL WORKS 

Buildinq cost 

Site Developaent (2' of 

buildinq cost) 

Outdoor Works 

(Sewaqe, drainaqe pi~inq, 

etc., 10• of buildinq cost 

Total Buildinq and Civil 

Works Cost 

(Incl. 10• continqency) 

C. SERVICE EQUIPMENT 

Office Furniture and 

Equipment 

D. VEHICLES 

Pick-up (one) 

Service Car (one) 

Total Ve~icle Cost 

(Incl. 10• contingency) 

032 

C 0 S T 
( I 000 BIRR . ) 

F.C L.C TOTAL 

101 217 338 

7 7 

34 34 

~~~~~-+~~~~~--11--~~--1 

111 306 417 

7 16 23 

28 12 40 

17 8 25 

50 22 72 
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VII. PLANT ORGANIZATION AND MANPOWER 

A. PLANT ORGANIZATION 

The organization chart of the proposed plant is given in 

Figure III. The detergent bar manufacturing plant will be headed 

by a plant manager, who should be qualified in synthetic chemistry. 

He will report directly to the National Chemicals Corporation 

(NCC), which has three detergent manufacturing plants under 

its management. 

8. MANPOWER 

An estimate of the manpower resources required to operate 

the plant is given in Table X. Since there is sufficient ex­

perience in the manufacture of detergents, it will not be necessary 

to train the key personnel abroad. Training in product formulation 

and controlling of the manufacturing process could be undertaken 

during the plant commissioning. 
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TABLE X 

MANPOWER RE'lJIREMENT AND SALARIES 

No. Skill Monthly Salary/ 
Personnel Employed Level Person {Birr} 

Plant Manager 1 Professional/tech. 1200 

Secretary 1 Skilled 350 
Accountant (Chief} 1 II 700 

Accountant 1 II 450 

Clerk 2 II 250 

Admi ni st ra tor 1 n 600 

General Service 1 II 350 

Connercial, Head 1 II 600 

Sales 1 II 450 

Purchaser 1 II 450 

Storekeeper 2 II 250 

Production Supervisor 1 II 500 

Material Handler 2 Semi-skilled 200 

Operator 2 II II 150 

Packer 6 Unskilled 90 

Driver 2 Skilled 250 

Guard 6 Unskilled 90 

Messenger 1 II 70 

Cleaner 2 II 70 

Total (incl. 251 35 

8ml"llOUWNant twan .. li+ .. \ 

Skill distribution s 
Professional/technical 1 2.8 

Skilled 15 42.8 

Semi-skilled 4 11.4 

Unskilled 15 42.8 

Total 35 100 
:s•a•••• ······= 

036 

Total 
Annual 
Salary 
{Birr} 

14,400 

4,200 
8,400 

5,400 

5,000 
7,200 

4,200 

7,200 
5,400 

5,400 

6,000 
6,000 
4,800 

3,600 

6,480 
6,000 

6,480 

840 
1,680 

78,750 
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VIII. IMPLEMENTATION SCHEDULE 

A general schedule for the project implementation has been 

worked out and is given in Figure IV. About 21 months will 

be required for plant design and construction. It must be noted 

however that if the plant is to be integrated with the Reppi 

Soap Factory after a through analysis and evaluation of the 

existing conditions there, then the establishment of the proposed 

detergent bar manufacturing plant could be undertaken in a shorter 

time. 
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IX. PIMANCIAL AND ECONOMIC EVALUATION 

A. PINAMCIAL AllALYS!§. - DETERGENTS 

1. Total Initial Investment Cost 

The 11ajor breakdown of the total initial investment 

cost is shown in Table XI . 

TABLE XI 

SUMMARY OP THE INITI.1.L INVESTMENT COST 

( '000 BIRR) 

-
Currency 

Cost Items 

Foreign Local 

Buildings and Civil Works 74.00 203.00 

Plant Machinery and equipment 771.00 179.00 

Off ice furniture and equipment 7.00 16.00 

Vehicles 50.00 22.00 

Pre-production Expenditure 17.52 157.68 

Total 919.52 577.68 

Total 

277.00 

950.00 
23.00 

72.00 

175.20 

1497.20 

The foreign currency component of the total initial 

investment cost will be about 62•. About 84' of the total foreign 

curren~y requirement will be for machinery and equip~ent. 
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2. Working Capita! Requirements 

The following parameters were used to estimate the 

working capital requirements of the detergent bars plant. 

Items Months of Coverage 

1. Cash - in hand 0.5 

2. Accounts Receivable 2.0 

3. Raw Materials - Foreign 6.0 

4. Raw Materials - Local 0.3 

s. Work in progress 0.07 

6. Finished Produc1 ; 2.0 

7. Accounts Payable 1.0 

The net wor~ing capital requirement will be Birr 1.85 

million, of which Bir: 1.69 million will be required in foreign 

currency. 

3. Production Costs 

The detailed production cost estimation is given together 

with other required financial statements. The production cost 
at full capacity amounts to Birr 2.97 million, out of which 

about 81\ is in foreign currency. 

4. Internal Rate of Return (IRR) 

The detergent bars-plant will be financially viable 

with an internal rate of return of 55.44' and a net present 

value of Birr 9.79 million discounted at 10% P.a. The average 
selling price assumed was Birr 2700 per tonne. More attertion 

040 
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should be given to consumer acceptability of detergent bars. 

Moreover, the project seems sensitive to raw material costs, 

especially the surfactant. Therefore, the viability of this 

project depends both on the market for detergent bars and also 

a reliable and i~xpensive source of the raw materials. 

5. Breakeven Analysis 

The breakeven point would be reached at a production 

of 200 tonnes of detergent bars. The total revenue generated 

at the breakeven point would be Birr 0.54 million. 

B. ECONOMIC ANALYSIS 

The economic rate of return turned out to be 180.7\, with 

a net present value of Birr 45.1 m;_llion discounted at 10\ P.a. 

This was arrived at by taking a considered ex-factory price 

for 100 gram bars amounting to US $2 a kilo. This needs further 

refining during the feasibility stage since the quality of bars 

imported and those assumed to be produced locally are taken to 

be comparable. The market study shouid also be refined. 
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APPENDIX A 

TABLE OF FINANCIAL AND ECONOMIC ANALYSES 
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~:-~::)~ COMFAR 

TABLE A.l 

~~ ::1 IJUIOO 

---------------------------------------------------------------------- C~llfMR Z.l - !MCUSi~Iitl P~OJECTS SE~VICE. ~DDIS ABABA -----

~eter9ent Birs ~l•nt 
October !9S7 
Jp~ortur1tv Studies 

Z .e•rfsi ~f construct1on. !5 Yt•rs of prod~Ctlon 
currency canvers1on r•tes: 

tore193 cur~encv l unit = 
loc•l currenrv 1 unit = 

1.~000 units •cccuntinq currencv 
l.~()(10 ~nits accounting currencv 

ac:~unt1n9 :arrenct: 1)iJO Birr 

Total in~tial investaent dunn9 construch0111hue 

fued as:ets: 
currtt1t usets: 
totil i1ssets: 

!•97.20 
0.00 

~497 .20 

bl.416 1 foreiqn 
0.000 1 foreign 

61.416 I foreiqn 

Source of funds dunn9 construction phue 

equity • grants: 
foru" lo.ns : 
loul loins : 
total funds : 

Cashflow fro• 

Ye.r: 
operatinq costs: 
depreciation 
illttrHt 

1497 .20 
0.00 
0.00 

1497.20 

operations 

2 
~012.511 2211.77 
160.59 160.59 

0.00 0.00 

ol.416 : for119n 

l 
2808.21 
160.5' 

0.00 
--~------------- ------------ ------------ -----------
production costs 
tlltrtof forti9" 
total sales 

9ro11 inc:HI 
ntt incoet 
CHb Nliltc:t 
111t cnbfl• 

lllt PrHtnt Y1lut 

21n.15 
78.84 I 

4536.00 

2362.85 
1181.43 

36.59 
36.5• 

at: 10.00 1 = 
55.44 1 
70.U I 
55.44 1 

lnter•al Ritt of R1turr· 
"'turn OI! equ1tyl: 
R1tur• on l!qu1tyi: 

2438.36 
79.48 1 

5184.00 

2745.114 
1372.82 
1353.52 
1353.52 

Ind• >C of Sc h•d u l •• prQljuud by COlfM 

Tctal initial inv11t1111t Cnllfl111 r1,ln 
Total invnt•t dun"f produc:tlon Projtc:ttd llluc:t 
Tot•l prodlc:h111 c:nt1 _ 04 3 

.. t 11K0111t1t11111t 
Morkint C•pital rt.tuirtt111t1 Sormt of fb111c:1 

2968.80 
80.42 1 

6480.00 

3511.20 
1755.•0 
1556.42 
1556.42 
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------------------------------------·-- --------·---------------------- CD~FA~ 2.0 - lndu1tr1•I P101ect1 S1rv1t1, Add11 Ab•b• ·· · --

Tot•l Initial Investment 1~ 

YHr, , . 

Fi1ed 1nvest1ent costs 
l•nd, site prtpu•lion, dtvelopur.t 
luildin9s •nd civil Mor~s •••. 
Auk1l1•ry •nd serw1ct f•c1l1t1es 
l~corpor•ted f11ed •ssets •. 
Pl•nt Hch1.,.ry •nd equ1p1tnt 

Tot•i f 11ed 1nvest1ent costs •• 

~rt-production c•p1t•I f•ptnd1lurEs. 
Ntt MDrk1n9 c•p•t•I ........ 
Tohl 1111l1•l 1nvntunt costs .•. 

Of it fore19", 1n t ..... 

\1,(/(1 

!lb. (11) 

7. 20 
2. !O 

47::;,(li) 

I>~". 5v 

ii7.bl' 
1:,00 

JJ&. It) 

bC. I~ 

·ooo Birr 

~ 

0.00 
111. 00 
114. 90 
20.?0 

475.iJO 

b71.50 

&7. bi• 
0.0(1 .. .. _________ ., __ 

m.J(• 

62.b: 
--------------· ----·-------··--------·---·· ---------------------------~-------

l!t-lt!r4P11l bar~ f'1rr1t -- L..tutitr 1~&7 
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TABLE A.3 

------·--·-------------· ··-----------------·-----·------------------·- CO"FAR 2.0 - l~dustr1•l Pro1tcts Strv1ct, Add11 Ab•b• -----

T o t a l Pr o du c t i on Co s t s in · 0(10 8 ir r 

VHr 

1 of no1. c•p•c1t~ <s1ngl~ product I. 
R•• uttrul I 
Othtr r•• ••ttr1•ls 
Uhllt1ts 
Entro ..• 
l•bovr, dirtc t 
Rtp•1r, 1•1n'en•nce 
S,irts 

F•ctory ow~h••ds 

hctory costs 
Ad11n1str•t1wt Ottrht•ds • , 
lnoir. costs, lilts •nd d1str1bution 
Direct costs, s•lts •nd d1stribut1on 
Deprecutlon . 
f1n•11ci•l costs 

lot•l production costs 

Costs per u~it ~ !lngl• prod~ct l 
Of 1l flr•1gn, l 
Of 1t 1·ilriiblt,l 

lohl l•bo11r • 

l 

70.00 
17J9.8(• 

84. 01) 

14. 75 
7.lO 

7~. 7S 
60. 26 
0.00 
8. 20 

4 

80.00 
1987.20 

96.00 
It. 56 
8. 21) 

78.75 
6(1• 26 
0.00 
8.80 

5- 7 

l~.00 

2484.0~ 

120.00 
N.21:i 
10.0() 
78. !~ 
60.~6 

(I, 01) 
10.00 

8 

101), 00 

::484. (/(1 

121). 01> 
20. 2(1 

10.00 
78. 'S 
6~.26 

(/,1)(1 

l~.0(1 

--·----------- -------------- -------------- ------·-----·-
1992.06 

20. 5(1 

o.oo 
0.1)(1 

160.59 
0.00 

2255. 77 
21.00 
0.00 
o. (11) 

160.59 
0.00 

2783. 21 
25. (11) 

0.(111 

0. (1(1 

160.59 
0.(.i(I 

2783.21 
25. 0(1 

~1. 1)(1 

o.oo 
Ill.IS 
~.oo 

9 

100.00 
2494.00 

120.00 
20.20 
10.00 
79.75 
60.26 
0.00 

10.00 

2783.21 
25. 0(• 
o.oo 
o.oo 

112. 59 
'I, 01) 

10-12 

100.011 
2494. 0(1 

lZO. (1(1 

2(1. 21) 
lv.O<J 
i~. 75 
110.211 
o. (I.) 

10.00 

2783.2! 
25. 1•(1 

o. 00 
o.oo 

125.5~ 
o.oo 

------ ·------- -------------- ------"···--·-· -·------·----·· -· ··--·------- ·-------------
217J.15 24lB.l6 i96B. 8(1 2919. l.:. 292Cd0 29l3.71i 

::::::~z==~a:: :::::::::::1:: •=•~==•==•==•= ~:==~==s::aa:: ::::•=•==•=••• a1aa1:1a1111s1 

I. 29 
79.94 
B~.43 

7&.75 

J, 27 
79. 49 
87.02 
78. 75 

I. 24 
80.42 
99.34 
78.7S 

I. :·2 
81. 32 
90.95 
78.75 

1.12 
81.32 
90. 9tJ 
78.75 

l.22 
91. 27 
90, 40 
:'il, 75 

---·----------------------------------------------------------------------------------~---------------------------------------------
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---------- - - - - - - - -

0 ,,. 
0\ 

TABLE A.3 (Cont'd) 

----------- --------------------------------------------- -------------- CO"FAR 2.0 · lndu1tr1•l Pro1tct1 Strv1cr, Add11 Ab•b• ···-·· 

Tot•l r· r 0 du c t i 0 n c 0 st s in • (1(>0 81 r r 

Yur • • • 

::. c;,f l•t'ta. r•r-.c1t~ :s1n9le product>. 
RiM lilfllil 1 •• 
Ot~tr raN ••trr1•!s 
Ui1l1tin .. 
Ear~r ...... . 
••bour, •1rrct •.. 
Rtp•ir, 1a1ntrn•ncr 
Spires ••.•. 
F•ctory o~trhtads 

Factor) costs • • 
Ad11n1strat1~1 ovtrhtads •• 
lnd1r. costs, salts •nd distribution 
D1rtct costs, salts ind distribution 
Dtpr1c1at1on , . 
~inanc1al costi ..•• , 

Total produc~1on costs •• 

tosts pt• unit c s1nglt product I 
Of 1t for11gn, 7. • 
o; it ~•riablt,1 •• 
lotal labour •••• 

:3-17 

1(-;.'I, {)(I 

i484.M 
120. (1(1 

20.20 
10.11(: 
78.75 
60.16 
0.00 

h· 00 

2?83.21 
25.00 
1),00 
o.oo 

28.25 
o. ~(I 

2836.46 
:x:.:•==-••=•asz 

1.18 
Bl. ll 
93.50 
78, 75 

------------- --------------------------••w-••••••••--~•-••••••-••••••------~ •-•••••• 
Dtt1r~1nt B•rs Pl1nt --- Octobrr 1987 
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- - - - - - - - - - - - --------
TABLE A.4 

-- --- ----------·------------- ------- ··------·--------·----------- -- CQ"f-~ 2.0 lndustr.11 ~IO)ftl• s~r~llt, Addi• Ab•b~ ----· 

Net Working C•p ital an ·ov•J &1rr 

Ye•r 4 ~ H7 

CC·•tr•CJ• ....... ' . ldt coto 

0 
c~rrrnt •ssets ' .. 

--.I Accounts r1c11~•blr ••• bO b.(/ :m.•J 37~.63 411·•, (14 Lj)8, (•4 

1~~1ntvry •nd 1•ter1•ls • 157 2.3 793.59 906.96 lln.7() 1133. 70 
EntrQ 1 ......... 0 . -- (1,00 0.00 0.110 0, (\(I 
SpiFfS ......... 0 --- iJ.(10 0.00 o. (10 0.1)0 
Wor• 1n ~ro9r11s .... 0 --- I), (1() o.oo (), ()() u.iJO 
f1nashtd products ... 60 i,.o ll;;,.41 379.U 4o8.f>4 4118.1)4 

Cu~. 1n h.nd ...... 15 24.u b.'t'I 7. CtB U5 7.2~ 

fotil turrrnt iSSftS ......... 1471.4! 1673. 29 20'7,(J~ 2077,IJ2 
Current l1•bil1ta11 •nd 
Accounts p•v•blr •••••• JO 12. (I lb6.ilfl 187.98 21J.9~ 2~ I. 9~. 

---- .. ----- ....... -------------- ------ ............... .. ........................ 
~•t •or~1nq c•pat•l •••••••••• 1305.43 1485.~1 1845.u9 1845.09 
lncrtiSf an wor•1ng tipltil •••••• ll05.4l 179.89 1~9. 77 1), (:0 

Ntt •orl1nq Cdp1t•I, loc•I ...... 116.50 128.42 152. i~- 1~·2. 25 
Ntt wor;11u1 c•p1hl, fort19n ..... 1188. 9~ 1356.90 11192.84 11192.B~ 

Nott: fide : •1n11u1 d•ys of cover•9e ; coto • cotf f1r11~t of turn~vtr • 
-·----------------------------------------------------------------------------------------··------------ ·----------·--------~--------

D1t1r~1nt &•r1 Pl•nt ··· Octobtr 1987 



--------------------
TABLE A.5 

----------------------------------------·----------------------------- ~O"FAR :.o - lndustr11l PrOJfCts StrYICf, Add11 Ab•b• -·---

C•shflow T•bl••• construction in ·ooo Birr 

Ytir ......... l 2 

Tot•I c11h inf lo• ' . 7JB. IO 759. ll' 

-------------- ------·-------
Fin1nc11l rrsourctt • ne.10 759.10 
S1lt1, ntt ~f t1x • , O.Oi> o.oo 

:ot•l c•sh outfio11 . 738.10 759.10 
0 ---·---------- ____ .......................... 

"""' fotil Hsth ne.10 759.10 CD ... 
~ptr1t1ng costs ••• 0.00 o.oo 
"ost of f1n1nce ••• o.ov 0. Oli 
Rep1y11nt t I I I t O. ·JO o.oo 
Corp1u1h h• ... 0.00 o.c.o 
D1Y1dtnds piid ... 0.00 0.00 

Surplus I def1c1t l . 0.00 (1, ( ;) 

Cu1ul1ted c1sh b•l•nce 0.00 o. 0(1 

Jnfl D• 1 ) DCil I I • I :?94.14 293.54 
Dutfl 011, loc1l ••.. 294.14 :?93.54 
Surplus I def1c1t l 0.00 u.uo 
lnflo•, foreign ... 443.911 475.511 
Outflow, fort1qn .• , 44l.96 4 75. ~ b 

Surplus I dtf1c1t I 0,(1(1 l•.00 

,..t cuhfl~• ••••. -na.10 -759. ll· 
Cu1111lattd htt ti!hflo• -718.1(• -1497. 20 

------------------·---------------------------------··-------------------------------------------------------------------------------
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------------ - - - - - - - . 
TABLE A.5 (Cont'd) 

------------------------------------------------·------·-·-----·--··· - CO~FAR ~.u - lndu~tr1•l Pro1ect1 Ser~1c1 1 Addi~ Ab•b• -·· · 

Cashflow tables, production 1n . <JOV ~1 rr 

Yt•r .• , .••• . 
" 6 1 t J 

Tot•I Ciih 1nflo• 47(1~. 011 '.:i: 1)5. 91.1 6523.95 6480. (1(1 t.4Bli. W li4cili. ~,. -- ----- .... ·-· --··. ~-- ------- ---- ..... -· ....... . -.... - .............. - - .......... ------- .......................... 
~lni~Clil reiCUl(fS • 16~.vo 2i.98 43.9~ 11, "d v.uv V. IJ I S•lu, net of to .• 453!>. 01) 5i94.00 6480.uv 648~·. uo ~•80. (••J li4i311.1)1) 0 

ta. Tot.I cnh 011tflo• •• 41165.41 J852.46 49117.54 4~6). 81 456J.lll 459~. n "° -------------- ------------ .. - -------------- ---------~---- -------------- ............ -------lohl nuh .... 1471.4~ ~01.86 40l.7J il.110 o.uli 7. 211 Dptrit1nq costs ••• 2012. 56 2277.17 2608.21 2808.21 2808.21 281.18, ~l Coit ot •1n•nct ••• 0.Ull (J,0(1 0.0(1 (1,(1(1 Q,(1(1 (l,\)IJ Rttt•tunt . ' ... o.oo 0.00 Cl.00 0.00 0.00 O.il(J Corpouh h• ... 1181. 4l m2.82 1755. 6l1 175~. 61:i 1755.6(1 1780.!2 Divadtn•s pud ... o.ou 0.0(1 o.oo 0.00 o. 00 0.1)0 

Surplus I dtf1t1t l 36.59 1313.52 1556.42 1916.19 1916.19 1884.~7 Cu111l•t•• c•sh b•l•nct 16.59 ll9Cl,11 2946. 53 4862.72 6779,91 Bbb~.18 

lnf111e1 1 loul .... 4567. !4 5187.25 6486.49 6490.ov 11480.110 048(1, 1)1) OutflDt11 loul • • • . 172~. 26 1822.64 2301.50 2271.17 2271.17 2298.09 Sur pl UI r dtf lC it I 2843.88 J3a4.61 4185.00 4208.Bl 42o8.8J 41&1.91 111111111, for111n ... ll4.8o 18.73 17.46 o.oo 0.0(1 o.oo Outflo•, for119n ••• 2942.l~ 2029.82 2666.04 2292.64 2292.U 2297.6• Surplus I •tficat l -280?. 29 -2011. 09 -2628.58 -2292.64 -n92. 114 ·2297.64 
Ntt c•1hflow ••••• l6. 59 1353.52 1556.42 1916.19 1916.19 1&&4.27 Cu11&l•ttd •tt c•shfl11t1 -1460.61 -107.09 1449.33 3365.52 5281.71 7165.98 
--------------------------------------------~---------------------·-----------------------------------------------------------------
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--------------------
TABLE A.5 (Cont'd) 

------------------ ------------------------------------·--------------- CO"FAR 2.0 - lndustr11l Pro11ct1 Serv1c1 1 Add11 Ab1b1 -----

C•shflow tables, production .r. ·oco Birr 

Ytir . 9 1(1 II I~ 13 14 

lot1l c1sh inflow .. 6489.0C b480. (1:) 11480.0(1 6480. l·') 6480.0CI ueo.oo 
-------------- -------------- -------------- -------------- -------------- .. .......... ·------·· 

F1n1nt11l rtsourcts , 0.00 '), 00 o.oo 0.01) o.oo o.oo 
Silts, net of tix . 11480.00 6480.00 6480.00 11480.90 11480.00 6480. OC• 

0 4652.61 4'581.n 4581.J3 4'581. J3 411P.18 4694.78 

"" lol•l cuh Oilt4 I 011 • • 
0 -------------- -------------- ·------------- -------------- -------------- .............................. 

Tohl nuts .... 64.80 0.00 o.oo o.oo 7.20 '4.BO 

Oper1t1ng costs .•• 2808.21 2808. '' 2808.21 281)8.21 2808.21 2808.21 

Cost of fin1nce .•• o.oo o.oo 0.00 o.oo o.oo o.oo 
RtpiyHnt ..... o.oo o.oo 0.00 O. O<J o. ( .. ) 0.01) 

Corpor•tt h• ... 1779.tiO 1773.12 1773.12 1773.12 IBil.77 1821. 77 

D1~1dtnds pud 0.00 0. ()1) o.oo (1, 01) 0.01) o.oo 

Surplus I deliot 1 1827.~9 1898.t.7 1898.67 1898.67 1842.82 1785.22 

C·JIUI •ted c1sh bil inCf 10490.51 12389.24 14281.91 1111811. SB 18029.40 19814.112 

lnf10t1, loeil .... 6480.00 11480.00 6480.00 11481).00 64&0.00 6480.00 

tutflow, loc1l ... 2314.97 2289.6~ 2208. 69 2288.69 2l19.54 2357.14 

Surplus I def1c1t > . 416'5.0l 4191.Jl 4191. 31 4iq\.JI 414il, 40 4122.86 

lnl lDll, for11gr1 ... 0.()1) 0.0\) O.OtJ (1, ()0 11.ov o.oo 
O\lttlow, for~19n ••• 2JJ1.64 2292.64 2292. 64 2292.64 2291.64 2331. 64 

Surplus I ~tl1c1t l -2m.•4 ·2292.64 -2292.114 -2292.H ·2297.64 -2n1.64 

Nft cu'IU011 •••• , 1827.39 1898.b7 1899.67 1898. 67 1842.82 1785.22 

Cuaul•ttd ntl c11hfJD11 8993. 37 10892.04 12790. 71 1UB9.J8 16512.20 18317.42 

---------------------------------------------------------------------------------------------------·--------------------------------D1t1f91nt 81r1 Plant --- Octob1r 1987 



- - - - - - - - - .. - - - - - - - - - -· 
TABLE A.5 (Cont'd) 

---------------------------------------------------------------------- CO"FAR 2.0 - lr.dustri1l Projdcts S1r~1c1 1 Add11 Ab1b1 -----

Cashflow tables, pr eduction 1n · 00(1 Birr 

YIU , ••••• • • • 15 16 11 

Total cash inflow .. '480.00 6480.00 '480.00 
-------------- -------------- --------------

F1nanc1al resources • o.oo 0.00 0.00 
Sales, net of tax •• 6480.00 6480.00 6480.00 

0 Total cash outflow •• 4629.98 4629.98 4629.98 
1.11 -------------- -------------- --------------....... 

lohlHHh .... ll.00 0.00 o.oo 
Optr1t1nq costs •.• 2808.21 2808.21 2808.21 
Cost of financt ••• 0.00 o.oo 0.00 
Rtp1y1t11t ' .... o.oo 1).00 o.oo 
Corporate h~ ... 1821. 77 1821.77 1821.77 
D1Y1dtnds paid ... 0.00 o.oo o.oo 

Surplus I dtho t I 1850.02 1850.02 1850.02 
Cu1ulattd cash balanct 21664.64 21514.66 2Sl64,68 

lnflo11, local .... 6480.00 6480.00 6480.00 
Outf lo•, loc1l •..• 2ll7.l4 2317. 34 2337.34 
Surpl~s I d1f1cit I 4142.116 4142.66 4142.66 
lnfl ow, fortiq11 ... 0.00 0.00 o.oo 
Outflo•, fort1~n .•• 2292.64 2292.64 2292.64 
Surplus I dtf1c1t l -2292.64 -2292.64 -2292.64 

lift cashflo• •••.• 1850.02 1850.02 1850.02 
tu11o111a•ed net cas~fllhl 20161.44 22017.46 21867.48 
-----------------------------------------------------------------------------------~---------------------------·--------------------
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0 
U1 
N 

TABLE A.5 (Cont'd) 

----------------------------------------------··----------------------- CO"FAR 2.0 - lndu,lr1•I ProJ1ct1 Serv1te, Addi' Ab•b• -----

Cashflow Discounting: 

•I Rtlurn DI\ Equity l: 
lltt prtunt nlut .. • • .. .. .. • .. . 1\1081. Ii •t 
lattrn•l R•lt of Return llRREl) •• 70.~5 1. 

~> Rtll&I'• DI\ Equity 2: 
ltl ''''"'t v•l•t •••••••••••••• 9792.9~ •l 
lnttrn•l Rile of Return llRREZI •• 55.44 1. 

cl lntern•I R1t1 of Rtlurn on tat1l inv11t11nt: 
Ntt prtltnl v1lut •••••••••.•••• 
l1ttrn1l R1lt of Rtlurn I IRR I •• 

E'uity l s Tot•l equity p1id : Net 1nco1t 

9792.95 •t 
55.44 1. 

llJ.00 ~ 

10.00 1. 

10.00 'L 

Equity 2 s lnit11l equity p11d : Net c•sh rtlurn 
------------------------------------------------------------------------··---------------------··----··----------------------··--------· Deterqent i•rs ~l•nt --- Oct~ber 1987 
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"' w 

-----------------
TABLE A.6 

-----------------------------------------------------------------··-·- CO"FAR 2.0 · lndu1\ri1l Proj1c\1 S1rv1c1, Addi• Ab1b1 •••·• 

Net I ncoma Statement '" ·ooo Birr 

•ur • . . . . ' .... 
lolll HlH, lllCI. HlH lH , , , 
LHS: -uublt cosh, incl. ulH tu. 

Y1r11blt 11r9111 ••• 
A1 1 of total 11111 

Non-v1r11bl1 co1t1, incl. d1prtc11t1on 

Optr1t1on1l 11r,1n •• 
A1 l of tot1I 11lt1 

CHt oi h11111ce 

&•on profit 
~llo•1ntH. 

11obl• profit 
h• 

lltl l\l l> 1 1 t , 

D1v1dtna; p•1d . 
U~d1,~r1~vt•d pr~llt • 
~ccu•~l•t'd ~~d1str1buttd profit 

Gr~•• prot1t, ~ ot tot•l s•ltl. 

J 4 

5184.00 
2121. 74 

5 

11480,01) 
2652.18 

Ii 

'480.00 
2652.19 

7 

11480. O<J 

2652.18 45311.0\l 
18511.53 

-------------- ~------------- -------------· -------------- --------------3827.82 
59.07 21179. 41 

511,07 
30112.211 

59.07 

llli.62 

3827.82 
59.07 

316. 62 

l827.82 
59.117 

116.62 llll.62 
316.62 

····---------- - ------------ -----------··· ··------------ ------------·-
2362.85 2745.64 3511.20 3511.20 3511.20 

52.09 52.96 54.19 54.19 54.19 

1dO o.oo o.oo o.oo o.oo 

-------------·· ----··--------- ---·---------- -------------· --------------3511. 20 
o.oo 

3511. 20 
1755.60 

2745.64 
(J.00 

2745. 64 
IJ72.82 

3511.20 
o.oo 

mi.:o 
1155. 110 

l51I.20 
o.oo 

1511.20 
1755.6(1 

23112.85 
o.vo 

2362.85 
1181.41 

---~----···---· ·- ··---·--· ·-- - ·····-----·- ·----·····---~· -----~-~------
1755.oO 

I IBl.4J 

~.01) 

1181.41 

1181. ·~ 

m~.82 

0.01) 
1372. ll2 
2554.24 

52.911 
2•.48 
91.•9 
411.0l 

115~.tO 

v. i.•J 

1~55.•iJ 
4J09.&4 

54.19 
27.09 

117. 2h 
~2.~) 

m~.1iei 

0' (l() 
1755.60 
6(16~. 44 

54.19 
27. 09 

117.26 
52.51 

o.oo 
1755.60 
7921.04 

54.19 
27.09 

117. 26 
52.5l 

·------··-----·----···--··--·--·····--···-·--··-----·-···-········------·-·······--···-··----··········-·-···--···--··-·······---··· 

~tl ~rof1l, l ~f tot1l ,1lts •• , • 
ROE, Net profit, l of tQu1ty .•.•• 
ROI, ~et prnf 1~•int1r11t, 1 of 111w11t. 

52.t.>9 
21i.il5 
7&.91 
42.15 
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- -

0 
V'I .... 

- - - - - - -
TABLf.: A. 6 (Cont'd) 
.... - ......... . .......... . 

Net 
Income Statement Jr• 

'Olil1 81rr 
~ .. , . . . . . . 

I I I I I ..... 
JotjJ s•l•s, 111,J. \~l•i t• ..... 
Liss: •i11•tlt ccst\, .~rl. t•l•s le<, 

~i'l•bl• ~·,~·~ •. 
~s l oi 1~·~1 '•les 

Nc.r.- •• ,,.111• .:Gih, incl. CltprfC1•t1or1 

~·il•r•t1ot1il ur~1n • 
11s " JI •c.:,;; ulu 

[·H' of lin•ricp 

l-<r·• orui 1 t . 
"i. J•jl1( io; . . 

:, ~-IP r.rof.t 
1.. . . . 

lip~ ~·~l.t 

I I I I 

Cl•IOP~ds ~i1C ... 
U•.d:st11~.tE-~1illifil ..••• , 

~~t~•~lit~d u~a1str1butfd prc.111 

G•-.ss ~rc·l1:, : c.f tc.t•I ulu 
t4tr prtJl1t, : ui to'•I ulu. 
~Gt, lltl r.i:;fat, t of tQuitr. 

ft~i, Nft 1>1.:i11~•.r1l•rut, l O• H•~Ht, 
.... -- ... . . . . . -. - ... 

....... --...... 

e 

649(•, 0 •. 1 

~·11~~ .18 
. - .......... . 

~an. Bi 
59,\)7 

2ol. JS 
' .......... ·-

~~61), t4 
~~.Q~ 

.,, ( 
........................ 

~~(111, 64 
o.vv 

;~bl), 64 

17~). =-· 

: 'ti••.~~· 

c .. (11; 

17&11, ! ~ 
911111. j7 

54.9~ 
27. 47 

118. 91 
5J, I~ 

- - - - - - - -

--·--·-·--·-- CO"FA~ ;;,() · lr1(.1slri•I ProJfcts St"""• Ado1s flb.rb• 

9 I •i 

6480.0~ 

2652. 18 
............... -

~927. 82 
59.vl 

Z68.62 
........................ 

l559, 20 
~4.Y1 

o.oo 
. -. -......... -

l559. ](I 
(I, 'J(I 

j~59. ~'J 

I 779, llv 
.. .. .. . . .... 
j 779,6\l 

Cl.l)u 
I '79, 61.1 

JI J81), ~6 

54,9l 
27.46 

I :8.86 
52.12 

648(1, L'll 

~o~.:. I (I 

10= 7.81 
~~. ')i' 

~Bl.~8 
......... --.. 

J5411. ;·4 

~· .... ~ 
l:,(111 

- . -- ............. .. 
35411.:4 

v.w· 
15411.~4 

m?-.u 

177!, I.' 

11,1.111 

Jll~ .. J( 

13154. (16 

54,7J 
27. 3• 

118. 43 
51. 91 

ll 1i 

~481i, \11) 6480, ~I) 
2b~; .111 2b52. JB -.... -. --- - ... -......... 
l&U.82 ~82 '. 8i 

!,9, l,i? 59.07 

~81.59 281. 53 -....... -.... -.. 
=-~4/1, ]4 ~546.24 
~~. 7; 54, lJ 

JJ,(11 
IJ, 0(1 ........... ............. 

~~4b.:4 
li,i)() 

~5411.:·4 

171 .. Ii' 

P7J. 1; 

1'1,•'1(1 

Pl;, L! 
1491.7• 21 

,;546. 24 
l'. 0(1 

;~.4o. ;·4 
l '7!.. J:.:' 

....... - . ~ 

JlJJ.12 

·'· ()(1 

l77J.12 
l61QO,J2 

................ .. ..... , ...... -.................... -

54, 73 
~~' J6 

118.4j 
51. 9 l 

54. 7l 
21. 36 

llB.n 
~1. n 

........... ·-········ ··-·-·· ............ .. 
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0 
U1 
U1 

TABLE A.6 (Cont'd) 

···--------· CCPIFAF! ~.u :~,iJ .. ~t iii ~rei1ects Str.•et 1 Addll Ab•b• ····· 

Net Income Statement 111 000 Birr 

\fir O 0 O t I t t 0 0 0 t 0 t t t I I ll 14 IS lb : 7 

tr.l•I ulH, incl. ulu li> . ' .. 11480. ll() c.uo.oo 64QQ, 1)(: 6480.00 ll4&v.OO 
L.-s: •••111blt lu\ts, incl. uiu tu. ib52.19 2"52.18 211S2. I& Zt.~2.18 :11s2.1e 

----··· .. -----· ......... ··------- ................ ... ... .. .......................... .. ........................... 

.. ., .. ~lf "''~''' . . ' .... ~e~ 1 .e2 ~927.82 j1m.e~ 1827.92 :OBU.82 
~i ~ ~f totsl \ilt! I t I I I I I I I 5'1. 07 '9.07 59.(17 59.07 59.07 

No~ ••r1•bit r~sts, incl. dtprtc1•t1on 194.28 184.28 lcH.28 184.29 194.28 
.. - .. -.. -- -.......... ----------·--- --------· ... ·· .... - .................. ................. -........ 

Of,tr•t1on•I 1•rq1n . I I I I I I t I lbU.54 31143.54 3b4l.~4 ~b4U4 3~43.54 

~s l. ol tutil seln I I I I I I I I I 56.2~ 5,,23 56.n ~o.~l 5o.2~ 

[.:.st of ilroif•(f' I I I I I I I I t (I, L ·.I o.oo I.'. (1(1 (1, li(1 0. 01> 
.. ·---· .............. ...... ............. -..................... . - ............. - .. ................ -

~' •·li\ proi 1 t .• . . . . .. ~b0.54 1643.54 3643.~4 : b4 "· 54 Jb4 .. ~4 
MllD••ni:ts • , . . . . . .... (), 1)\) 0.0(1 \I, IJ(I ~. (J(, ii •.. u 

: ••• bit pr..lit • ' •• t •• jb4l.54 ~643. 54 ~o4 : .. 54 ~~4~ .. ~4 ~114 : .• 54 

hx . . . . . . . . ••• t • ' •• 1821. 77 1921.77 m1.n 1921.77 1921.77 
-- ..... ··-··--- --- ... -........... ..... -.. -. -...... .. .................. ·-

Ill'' ror ill'. . ... 1921. 77 I 821. 71 1821. 7l 1~21.17 1821.17 

O" 1 ~tnO\ Dii J . . . . ... (J, ()I) o. 01) (i,(111 (•,1.11) 0.(10 

Und1str1~u'.t1 ~'Lill •••• . ... 1821. 71 1821. 77 182 i.l ~ 10: I. 17 l&n. 77 

l.cc1.11111iltd 11r1~1\I· 1buhd 1.roftt •• , 18522.09 20343.86 nit-~ •. /:~ 2l'l97.41i 259()9.17 

6•oi\ ~r~l1t, l u' tot•i Silts .. , . 56.2~ 56.2l 511.2; ~t. ', 5b. 2l 

Htt pr ofl t, Z ~' total s•lt\ . .. :·d. 11 28.11 i&.: ! :u.11 28. 11 
hO[, Ntl pr~f 1l, t P' equ1tr ••• 121. bB m. 118 lil.l:d 121. bB I: I. b9 
~;)I, Mtt p1oht·111••rnt, 1 c·I 1n·1:sl. s~ .. '~ 52.26 ~~.:b . . ' J; . • ll 52.26 
------·-··· .......................... -· .................................. ,. ___ ·-·- .... ~----------------------··- ......................................................................... .. 
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TABLE A.7 

--- ····--·-···-···-·····--·· ·--- .. ·--··----- ------····-------------- C0'1FAR ~.l• f, dustr Iii l·•o11ets 5erv1C1, Addll Ab1ib• · ----

P r o j e c t e d B a 1 _. n c: • S h e • t s , c on Ii t r u c t i on 1 n · 1)v' • e 1 r r 

tur 

lulol esuls 

r::f~ ~\iets, ~~I U• ~~~r~(lillUh 

:instrhil1GO 1n cr~qre\S 
~urrtnl iSieli •.••••.• 
Ci\~, b•n• •.• , ..••.•• 
Cish surJ!us, ftn•nce •~•1:•blt. 
loss c•rr1e~ •~r-•rd 
l llS!i • • , • • • , , , , , • , , 

l~t~! l1ib1l1!lf~ 

lq~1ty ~•~1t•I 

~'''''''• ret•1ned profit 
Pr~hl .. , ..• , , , 
Lon~ inG 1td1ua 1er1 dtbt , 
Cur•tnt l1•b1l1t1es • , • 
9~n~ o~erdr•tl, l1n•nce required. 

lottl dtbt •. 

Equity, l of l1•b1l1t1es 

2 

ne.10 14'17. 211 
.... - .... ..... -.. - .. ........ 
•J,\10 m.10 

·~8.1(• 7~·9.10 
(1,1'10 (1,00 
v,(11) l),(IC 

(1, (1(1 o.oo 
(l, f1l) 0.00 
(1,l)O o.oo 

nB.lv 1497. 20 
___ ..................... . ·---- ...... ----

m.10 1497.20 
O.uci 0.00 
o.ou "· (11) 
(1, (1(1 ;1,00 
1), 1)~ 0.00 
0.(•I) o.oo 

o.oo o.oo 

100.00 1(10.llO 
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·rABLE A. 7 (Cont'd) 

···- ··•· ·-·-·- ·• -------·-·· --·-·· t:OllFA~ 2.1i - 1 .. d ... ~tri•l Pro11ch ~1rv1c11 1 Addii Ab•b• ·· ··· 

t · r n .1 t'.' c t e rJ l• a l an c e Sh E- et. s , Pr u du c t i on 1 n 1)~11 &11' 

Yur 

lc-1;,; uut~ 

~l•I!~ ~Sitts, ntt c· d1pr1•1•t1on 
(tfiilruct1~n in ~rcqrtss 

(~rrtnt iS\tt~ . , ..••••• 
C•s~. binl 
(Ash surplus, •·~•qct •••1l•blt 
Loss rirr1td ic.r••rd 
i.oss ..•..• , •.••• 

f ul .o: i I olbl 11 ~ Pi 

Eq~1t1 <ap1t•l 
Rlstr<tS, •et•1~tj ~rol1l 

he.ht 
Lc.nq And lfdlul ltrl dtbt 
(.urr 11nt ; I ibll it 1 H 

&•••• c-.trllr•lt, 11.-·•nct rtQuHtd. 

Tot ii Ot-b\ 

fq~11., ~of l1~b.l1l1ts 

3 

~844.LJ 

!~lb.bl 
I). (II) 

14b~.44 

b.99 
lb.59 
u.oo 
0.00 

'844. b~ 

1497.21) 
0.(1(1 

1181. 43 
(l, \)ll 

lb6. l'0 
(1,vo 

lbb, 1 •• \• 

~i." 

4 

~2W.43 

11711.\12 
(I, (10 

lbbb.22 
7,0b 

IJ90,ll 
o.oo 
1).00 

4~!.9,U 

IH'.20 
1181. 4l 
l.J72.82 

0.00 
187.98 

o.oo 

197.18 

15.32 

5 

/)(1~8.18 

t:it5.4~­
(I, ;.G 

20119. 77 
7.25 

29411.53 
0,CllJ 
(1, 1)•1 

b(1~8. 98 

1497.:C• 
2554.~4 

m5.110 
o.oo 

2Jl.93 
(J.(1(1 

:JI. 9~ 

24. l'i 

b 

1 !~4.~·3 

85U14 
IJ, <:11) 

'l1bll, 77 
7.25 

~8112. n 
l', Oo 
0.(10 

'I •4, ~~ 

14n. 21) 

rn1?.B4 
17~~.llC 

IJ,VC 
rn .93 

o.vo 

:~1. 9J 

19. ~I 

95::,11, IB 

1194.:5 
1,1,.)(1 

2•)119. n 
7.25 

0778.91 
u.oo 
o. i'10 

95'(), 18 

1497.2(1 
60115.44 
175~.bO 

1), (1(1 

i:H,9; 
(1.1.1C 

~Jt.93 

15.118 

e 

11 l:u. ~·ii 

583, t I 

7. ~(J 
2(109, 7 I 

7.~5 

81161. I B 
l1,111i 

v.o10 

ll'l>.~1) 

1m.2u 
1e21. v4 
178•;. ~= 

Ct. (1(1 

rn.9:. 
\),(11; 

211. 93 

ll.21 
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TABLE A.7 (Cont'd) 

--- · ··· ····· - --·--· ---- -·-· ···- C~ptrAR :.o - lrodustri•l rroiects Stu1ce, Addi\ Ab•b• -··--

ProJP.cted Etca\ance Sheets, F'roduct1on 1n 'OOO~irr 

tor 9 lu 11 12 13 14 

lul•l i5S1H: "' !'\ l (; 14981.22 166511. 34 1842'1.411 20251. 23 non. oc· 
------------· - -------------- -------------- -------------- ----··· ·---·--- --------------

r11ed iSStts. net of at~rec1•t1oh 

Lonstruct1on 1n pro~·••s 
~urrtnt •sset; •••.••••• 
[•sh, b•nt 
(•sh surpl15, i1n•nce •vitlible 
Loss c•rr1~d •~rw~rd 
losi:. •.••••••.••• 

lu<•! ; 1it.1l1ties 

[~01•1 jpitil 
~eservts, rel•1~•d prot1t 
Fr~l1t 

lonq •nu •ed101 ter1 dt~i 
c~r~ent l1•~1l1t1es ••.• 
~-q~ o.~rdr•lt, l1nehft required. 

'ot;,l -jl'~t 

[Quilt, i DI lliL1l1t1~s 

477. 71 
b4.8(1 

2WJ. 77 
7.2~ 

1(1490.~.' 

o.uu 
o. (tl) 

llll(t,11) 

14;.7, ~(I 
fb(JI. j] 
177Cl.l1(1 

0. ~·U 
rn.9~ 

1),(ll) 

2~-1. 9~ 

1:.~' 

4lb. 911 
(I, (10 

20b9.77 
7.2~ 

12JB9.24 
l'. 00 
(1, 1)0 

i4Bin.·i 

!Hl.20 
l ll81l,<i& 

1m.12 
ii.0(1 

rn.9~ 

O. •il• 

i31.n 

h•,t)b 

291.41 
(),()0 

2(1b9. 77 
7.25 

14297.91 
0.0() 
o.oo 

lbb5b. ~4 

1497.2u 
11154.08 
11n.11 

0.(10 
m.9l 

o.oo 

rn.9J 

8.99 

lt5.Bb 
1.1,(11) 

:Olt.9. 77 
7' ~5 

lolBb.58 
•l,l)(i 

u. i.o(.o 

IB'29.4b 

!4'17, 2(t 

m21.21 
P7L12 

\), 00 
~; l. 93 

1), \11) 

i:1,93 

8.12 

137.61 
l. ,~, 

~(109. 77 
7.2~ 

I 90~'1. 40 
io, U(I 

ti, U(I 

~(1251. 23 

1497.2(• 
lt70(1,l2 

l821. P 
IJ,U( 

2:.1. 93 
(1, (,I) 

231. 93 

7,39 

116. 56 
04.80 

2009. 77 
7.25 

11814.62 
o.oo 
O. •JO 

ncn.1Jo 

!4~7.20 

18522. (19 

1821. 77 
(l,(•0 

rn.93 
0.(10 

2H.93 

It. 76 

·-------------·---· --- --·--------- ·----------------------·-----------···. ···---"·· 
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TABLE A.7 (Cont'd) 

· - - ·· - - - - - - · --- • ---- ---- -- -- -• -- COllF AR 2. l• l·dustr1~l f'rOJ~cts 5fri&Ct 1 Addis ~bibi ··--· 

~·roJP.1:ted f4al D.i"'ICe Sheets, Pr· o d u c t 1 on 1 n (ll)f1 ~I• r 

l ~·' " Iii II - ....... IJ 

lot.il .issrh ........... 230·H. n ~".illli.54 27~~8.30 
-. ~ -................... -. _ ............... ----· .. -------··-·---

r1:totl oit,·~t•., net ut .1t-Orl!i:lill'Jll 15~.1 l 124.Bli 9b.bl 
(J ,·u.1s1.r.; t,\~.,. .1· t•'\·qress 1),.1() 1).1)~ I), 1)0 
~n ,..., ~ .. , r1••1t ...... t;. ......... :(•119. 77 2Ub9. 77 ~Wl.11 

·~i\t1, b•r•I t •••••••••• 7.~5 7.25 J. 25 

t.ish s~rpius, 11~~~·~ •iillible ~:11114.lil 21514.li~ 2~3114.117 

lO\S c.rr1e~ t~r•o•d ... (•, 1)V o.oo (1, l1i• 

~ O\C, ..... (1, 1•!1 l1• (10 , I, lt;1 

:Jtil :1.ib.l1!IPS . . .... ~m•. n ~~n1i.54 ::s~·9, ~lj 

-·-----· ------ --~ -- ........... --- -----·--- ......... 

[Q111t1 Ciptlil . . .... 1m.~c· !4v7. 20 muo 
~•serves, ret•1~E~ prof it •..• ~'>Hl. Bli 221115.11~ 2;997. 4•) 

hol1t ......... 1821. n 1821.77 1921. 77 

Lo~g •~~ ••d1u1 tir• dtbt ... (1, tJ(j (),00 (1, (11· 

Cur• t11t : 1ib1 i .t1f, ••••••• 231.~=· 2:)1. 9~ rn. }; 
lin; O•trJr•lt, 111.1r1tf n·q~1rtd. o. •)I) (1,l,l(j (J, t.11) 

!o~i! OPl•I ~~I. 9J ~·~I. 9~ rn.n 

Equitr, ~ 'lf l1•bil1t1n e:.. '27 5.R2 5.44 
........... ----. -.... -........ -............ -..... -.. -... --.... --... - ... -.. ----- .. --... -----.. -.. -.............. -........... . ---·. -------···----------------·--
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TABLE A.8 

ECONOMIC ANALYSIS 

................ ------- --- -·------- CO"FAR 2.v - i11dustr1•I Pro1ect:1 Srrv1ct. Aodu All.ab•······ 

Ca st-. f 1 ow T ab l e s • c on s t r u r. t i on 1 n · 000 Birr 

'"ti' ... 
1JIJ! CJSh :nt!01 

•1n•nL:111l r!sourrts • 
'iJ!<'s. Pet of lu . 

lotJI c•sh outf 101 . 

lt-t JI asst! s . 
~ 0Dtr at 1 n9 costs 
o Cos• of hn•nce 

PPo•vll'~t 

Cor oor •h t J., 

D1v1dtnds 0110 

Sur~lus I dtl1c1t ) 
Cu•ul•ll'~ c•sh b•l•ntt 

lntlo1. loc~I .•. 
!.\ittlo1. Joc•I .•. 
Su~olus t de+:c1t 1 
lnll~w. +orr1on .. 
!!dl1c1. fo!e1an •. 
~urDl~s I dtl:c1t ) 

Ntt c•s~tlo• •••• 
Cu1ul•lt~ net 1•shllo1 

2 

bt.l.91 1.82.28 
... -~~·· ...................... -............ . 

b6J.~1 
0.00 

66J.91 

t6J.91 
0.00 
11.00 
0.00 
0, 1)1) 

o.~o 

0.(10 
O. OC• 

219.95 
219.95 

o.oo 
44l. 96 
44J. 9b 

0. O•J 

·66l. ~I 
·HJ. 91 

682.28 
(l,01) 

682.28 
. .... --- ............... 

H2.28 
0.01) 
o.oo 
~·. 00 
o.oo 
o.oo 

0.0(• 
(), 00 

206.~2 

?vt.. 72 
0.0() 

475.~I. 

475. 5~ 
(I, 0(1 

-682.~Q 

·IJU.19 
................... R .................................................................................................................................................... .. 
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TABLE A.8 (Cont'd) 

---------------·-··---··---------·-------------------------·---·-----· CO"FAR 2.0 • lnduslr1il Proi1cts StrY1c~. Add11 Ab•b• ···-· 

C.ashflow t•bles. production in ·ooo 81 rr 

Yt•r ••.••.•.. ~ 4 5 6 7 8 

lot•I tu~ 1nfl:i• .. 711J.42 7969.96 9978.JJ 91JJ6,l)V 99311. ~~) 99lb. ''O 
-------------- -------------- ------------·· -----·--··· ...... -.................... -----------·--

F: r.•ric 1 •! r tsour cts • 1511.n 21.16 42.n o.ou 0.00 o.oo 
S•l!s. ntt of t•x .• 6955.2(1 me.10 9936.(10 9936.00 99J6.01) 9936, (JI) 

Trt~I tish co~flow . ~~48.53 ::'?61.19 3075.47 ::'b79. ~::' 2679. !2 2b85. !.I 
................ ~ ........... ----··· ------- ....... ................ -- ....... - ' .......... -.............. -...... -------- .. -- ...... 

0 
0\ Tc!i~ U\!!~ .. 14~4.52 1'18.IH 396.15 o. ('•J (I, i!~· 5.'f9 
...... 

Or~rJ::!lO co~h . 1914.0! 21b9.ll 2679.32 2679.32 21179.32 :079.~2 

-::lf 0: I J.14'f1tP , ~'. t)•) ~\ 1)1.l 0.00 O. U•) o. "" o. (I(• 

i;:eo. '"'"' ... fl.~) I), 0(1 0.00 lj, 00 o.ou 1,•,1/0 
1:Jr!r:..~•t! •J.~ (1,1)0 ~. ~1.1 0.1),) ~. jl) 0, (.oo,I o. (I(• 
Davi d•nd> Cll a .. o. 0•) I), 0(1 o.oo v. ov O.•'') o. 0(1 

~urcl~s I ~'~1c1t ' 3164. 8Y SbOt.18 6YfJ2.87 1::s1i.oe n::i6.b8 1?50.69 
Cu1ul•~~j els~ t~l•nce J/t4.8Q 9!6]. t7 111i70.5l 2~52!.'1 ~(178!. 89 !80.14. ~·B 

inf!~ ... ltJ·:~! ... 6970.~6 7951.2} 9940.87 99!~. (1\1 9936.ov 9936.Co(' 
(11.Hlo•. leoc•I ...• 4•)6, !.8 ?.:1.!7 409.42 38~.bB ~811.llB ~87. b 7 
~ur~lu~ i def1c1l ' ~5?2. IB 7b!3.87 9SJI. 45 9549.12 9549.~2 9548.!.:i 
ln~lo•. fcrt:o:i .. 134.86 18. 73 37.46 0.00 o.oo I), 00 
(•utilo•. l~rt11:in •.. ~942. 15 2029.82 26611.04 2292. 6• n'!l2,b4 7;·97. 64 
Surolu' l dtf1c1l I -2e•H. 29 -2011.09 ·21129.SB -229Z.64 ·22'2. 64 -2217.64 

'-~t ushf ID• •••• l164.89 51102. 78 691)2. 86 7256.68 7256. 69 7250.'9 
Cu1ul•ttd ntt c•shflo• 2418. 7(1 8021.48 14924. 34 22181. 02 ~9417.70 36681. 39 

------·-··-- - ····--------------·----------------------~--······----·--"····----------------·-·--·-·---------····--·-----·----··--·-··· 
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TABLE A.8 (Cont'd) 

-----------·- -------·--·---··------·-·----------- ------·--·------- CO"FAR 2.0 - lndustrul Promls Service. AddlS f1b•h -----

c "" sh 4 1 0 w t a b l E's • p ,. 0 d u c t i 0 n In '001
) e Irr 

~I!., 9 ? l• 1: IZ I J 14 

:\lb; ttih 1~·lo• 19 ~o. tu~· qq;b. 00 ':193t. 1)1) 99!o.oo 9~ ;., l••:· 19~b. (10 
·-· -·-· ... ·- -~-··---·-··- ....... -.................................................. -.............................. . 

! 1•~1c1Jl r .. 1c.urc11!> 
Sil~s. nPt hf t•• 

T1tJI ~•sh ~ut~lo• • 

::>til .S<:tts 

Oae~i!1~D costs ••• 
[Jst of f1n•nct • 

RtCth"ll!nt 

Ccr:ior•tt tu 
D1v1 ltrJs u1d 

~urolus I def1c1t ! 

Cu1ul•itd c•sh b•l•~1t 

hf 1011. I DC ii 
!Milo•. ltc•I 
S~raJus I dtfltll J 

hflc1. lor!!tD!! 
Outf I:>•. for ti ur. 
S:1~olus I dthc1t • 

Ni!t ustlf ! 01 • 

Cu1ul•ttd ntt c•shflo• 

~'. iiO 
99 jo. N1 

nB.n 

5~.91 

2&?9.'!2 
v. (1(1 

t), lil\ 

o. (,1(1 

Q.00 

?N2. 71 
452l7.~S 

99>&. Ol' 
!95.~9 

954C•. 41 
0.0•) 

2~11.U 

-2lJ?.t4 

7202.17 
0891. lb 

11.uo 
Y9Jo. (•0 

2o?9,li 

o. (/(• 
209.!2 

('. 0(1 

0. (lr) 
0.00 
0.flO 

nse. 68 
52494,03 

99~b. 1)1) 

!Bil.ta 
9549.12 

0.00 
wn. b4 

·2292.t4 

7Z5b.68 
mu.e4 

( 1• l•I) 

99U.OO 

ib19.l2 

0.1)0 
2679.32 

0.00 
c.oo 
c. 00 
",1)(1 

72~6.!>8 

59750.71 

9936. 1.)1) 

78t..b8 
954~.37 

(), t\(1 

229~.b4 

-2292.t.4 

n5b.68 
584(14, 52 

0,(11) 

~916.l)o 

2679.32 

0.00 
26]~.32 

o.ov 
o.oo 
0.00 
0.01) 

7256.68 
b7007.39 

99]6. ~·•.' 
JBt..bB 

95•9. 32 
o.oo 

2292.64 
-2292.64 

725fl.b9 
65•61.20 

LI,~ 

99:6.(JI) 

2685.31 

5,99 
~679.!2 

o. Ci•) 
0. (11) 

(.\,''(I 

0.00 

7?5(.\. b9 
74258. \18 

99lt' (11) 

~117. b1 
9!.48.31 

o.oo 
~i9'. b4 

-2297.t4 

mo.t9 
n~11.e~ 

o. (/(1 

9930. l•() 

2733. t3 

53.91 
2ii79. 32 

o. (t(I 
o.oo 
0, (1(1 

o. 0•) 

m11. r7 
81460.85 

99~11. (Ip 

395.~9 

9540.41 
0.1)(• 

2337.114 
-23~U4 

72(12.77 
BO 114.l,b 
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---------------------------------·------------------------------------ LO"FAR 2.0 - lndu\tr1•l Pro11ct1 S1rv1c1. Add11 Ab•b• ---- · 

Cashflow tables. production 1n 'OOOlirr 

h••r .... , , , . , 15 16 17 

T~t•I t•t~ 1nf loN 9936. 1)(1 99J6,t)(I 99U,00 
- ... ---....... _ ........ . .. ---....... --........ . ..................... _ .. 

r1~lnc1•l r•sources • 0.00 ('I, 00 0.00 
s.1.s. n•t oi t•x •• 91/!.6. C•O 99311.00 9936. 00 

0 lot 11 c nit outflow . . 2679.32 26!9.32 2679.32 
0\ -· .. ---·------- ............................. __ 

--------------~_, 

Tot.I usets .. 0.00 0.00 0. 00 
ilo1r•t1na c~st\ ..• 21>79.32 2i79.32 2679.32 
Cost of i1n~nc1 . o.oo 0.0\) o.oo 
RtpivHr.t .. o.oo o.oo o.oo 
Corourih tu .. tl.00 o.oo o.oo 
!!n1d1nds u1d ... 0.00 I\ 00 0.00 

$l.rclu\ ~ ~ .. •:r:t ! !:5b.~8 n~b.68 7256.tiB 
c~&u!otfj tj;h b~J.~;~ 8871 l, ~-l 95974. :·1 1e,.~no.9o 
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J. SUMMAPY 

The plant is intended to produce ammonium chloride mainly 

~sed by dry cell battery as an electrolyte. The projected market 

demand is 113 tons in 1988, reaching 228 tons in 2003. The 
• minimum economic scale is about 300 tons per annum. 

The major raw materials used are sodium chloride (common 

salt), limestone, ammonia, and ammonium sulphate. As the latter 

two are not locally available, they will have to be imported. 

The initial fixed investment cost is estimated to be 1.15 

million Birr, of which 46% is in foriegn currency. The products 

are totally envisaged for domestic consumption. 

The plant can generate employment for 42 persons. 

The space required for the building is 250 m2
• 

The project has a heavy foreign exchange component and 

is not financially and economically viable. 
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II. INTRODUC?ION 

The profile describes a new chemical for producing ammonium 

chloride to be used mainly in the manufacture of dry cells, 

via the ammonium sulphate/sodium chloride route. 

Pure ammonium chloride is generally available in the form 

of white crystals. It is somewhat hygroscopic, soluble in water 

and glycerol, slightly soluble in alcohol. It sublimes at 

350°C and has a specific gravity of 1.54. Ammonium chloride 

is toxic by inhalation (tolerance fume 10 mg/mJ of air). It 

is mainly used in the manufacture of dry cells, as a flux in 

tinning and galvanising and in pharmaceuticals. It is also 

used as a good fertilizer for rice and sugar cane, for snow 

treatment, resins and adhesive of urea formaldehyde and in 

the food industry. 

The by-product of the ammonium sulphate/sodium chloride 

process rout£ is sodium sulphate which has many uses such as: 

in production of kraft and sulphate paper, helps to 

digest wood chips; 

in glass manufacture, speeds up melting process, improves 

boiling and working properties of high silica glass 

(although there are associated air pollution and refac­

tory corrosion problems), and 

an ingredient in household laundry detergent. 
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III. MARKET AND PLANT CAPACITY 

A. MARKET STUDY 

1. Product Description and Application 

Ammonium chloride, also referred to as salt ammoniac, 

is salt of ammonia and hydrogen chloride. Its principal use 

is as an electrolyte in dry cells; it is also extensively used 

as a constituent for galvanizing, tinning, and soldering fluxes 

to remove oxide cbatings from metals and thereby improve the 

adhesive of the solders. Additionally, it is a component of 

many proprietory cold and cough remedi~s. 

Ammonium chloride (NH4Cl), is a white crystalline 

volatile salt that occurs naturally, especially as a product 

of volcanic action or is manufactured using different production 

techniques. JUnmonium chloride is a substance that is very soluble 

in water forming a slightly acidic solution. It vaporizes without 

melting at 340°C to form an equal volume of ammonia and hydrogen 

chloride. 

The chemical is also used in the manufacture of numerous 

ammonia compounds, fertilizer, washing powders, resins and adhesive 

of urea - formaldehyde and in the food industry. 

The fertilizer grade ammonium chloride could be more 

effective where potassium (K) is deficient in soils. However, 

the Ethiopian soil is sufficient in potassium and does not respond 

to it. More~ver, ammonium chloride has low nitrogen content 

compared with urea, which is widely used in the country. The 

other user industries mentioned above are not d~veloped yet. 
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Thus, the application of ammonium chloride is chiefly 

limited to the production of dry cell battery. As a result 

of this reason, the future demand for this compound was, there­

fore, assessed by taking the planned local production of dry 

cell battery during the coming ten years. 

The by-product of the ammonium sulfate/sodium chloride 

process route is sorlium sulfate which has many uses. Sodium 

sulfate is a white, crystalline solid or powder used in the 

manufacture of kraft paper, paper board, glass, household laundry 

detergents, and in dyeing and printing - t~xtiles. Its chemical 

formula is Na2S04. It is marketed as salt cake or purified 

by crystallization. 

The import of sodium sulphate between 1977 and 1984 

was, on the average, 569 tons valued at Birr 377,652. 

'!'h~~ the amount of sodium sulfate which will be produced 

as by-product .in the process of manufacturing ammonium chloride, 

could be easily sold in the local market, improving the financial 

viability of the ammonium chloride project, and at the same 

time saving foreign exchange. 

2. Past and Future De~and Analysis 

Dry cell batteries are supplied locally and imported. 

The local supply of Jry cell batteries between 1976 and 1986 

grew from 2.009 million to 9.38 million. But the import of 

dry cell batteries during the same period shows significant 

variations. (See Table I). 

P4 
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Year 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

I 

TABLE I 

SUPPLY OF DRY CELL BATTERrrs 

(I 000 pcS) 

Local Import Total 
ProductioJ Supply 

2,009 35,000 39,009 

1,215 12,466 13,681 

5,804 16,693 22,497 

8 ,204 26,503 34,707 

15,287 20,877 36,264 

10,577 23,507 34,084 

13,244 5,932 19,181 

9,844 15,053 34,084 

11,193 16,549 27,772 

8,472 26,686 35,158 

9,380 13,411 22,'?91 

I I 

According to the United Abilities Fa~tory, the 

amount of ammonium chloride required for each dry 

cell battery is 7.61 grams. On the basis of this 

consumption coefficient, the past requirement of 

ammonium chloride by the factory was calculated 

and is shown in Table II. 

1 Refers to the production of the United Abilities Factory. 

PS 
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Year 

1976 

1977 
1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

TABLE II 

DRY CELL BATTERY PRODUCTION AND 

AMMONIUM CHLORIDE CONSUMPTION 

I Dry cell Ammoniu~ 
Battery chloride 
Production consumption 

('000 pcs) (tons) 

2,009 15.29 

1,215 9.25 
5,804 44.17 

8,204 62.43 
15,287 117.09 

10,577 80.49 

13,244 100.79 
9,344 74. 91 

11,193 85.18 
8,472 64.47 

9,380 71.38 

I 14,8511 113.01 
14,8501 113.01 
14,8501 113.01 

--1 

Production plan 

As shown in Table II, t11e highest amount of ammonium 

chloride consumed was in 1980, when the local production of 

dry cell batteries amounted to about 15.3 million, and the 

ammonium chloride used was 117.09 tons. 

The production plan of dry cell batteries shown in Table 

IJ is assumed to remain at 14.65 million during the coming three 

years. The requirement of ammonium chloride at the above consumption 

coefficient will, therefore, amount to 113.01 tons per year. 

P6 
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On the basis of the past production figures, tie attain­

ment of the -'_hree-year production plan does not appear to pose a 

serious problem. 

Further, the United Abilities Factory is planning to 

expand its current production capacity to 30.0 million in the 

future. The local market can definitely absorb more than what 

the factory is planning to produce. This expansion progranune 

is assumed to be effected in 1993. At this production level, 

the anunonium chloride requirement will, ~herefore, amount to 

228.3 tons per year. (See Table III). 

TABLE III 

DEMAND PROJECTION FOR AMMONIUM CHLORIDE 

(TONS) 

Dry Cell 

Battery 
Ammonium chloride 

Year 
Production Requirement 

('000 ) 

1988 14850 113.01 

1989 14650 113.01 

1990 14850 113.0'i 

1991 14850 113.01 

1992 14850 113.01 

1993 30000 113.01 

199'1 30000 228.30 

1995 30000 228.30 

1996 30000 228.30 

1997 30000 228. 30 

1998 30000 228.30 

1999 30000 2~8.30 

2000 30000 228.30 

2001 30000 228.30 

2002 30000 228.30 

2003 30000 228.30 

P7 
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3. Pricing 

The current F.O.B. price of ammonium chloride stands at 

US $450 per ton and that of sodium sulphate is US$90 per ton. 

C. PLANT CAPACITY AND PRODUCTION PROGRAMME 

1. Plant Capacity 

Ammonium chloride is not commonly manufactured via 

the ammonium sulphate/sodium chloride route. The large producers 

su. as ICI, BASF and the Chinese obtain ammonium chloride as 

a . product in the ammonia-soda {Solvay) process which produces 

sodium carbonate. Fowever, it is possible to scale the plant 

at a ton/day of ammonium chloride using the ammonium sulphate/ 

sodium chloride route. Based on a single shift of 8 hours and 

275 working days, the plant could produce 275 tons of ammonium 

chloride a year. 

2. Production Programme 

The plant is assumed to start production with a 

capacity utilization of 60% during its first year of operation. 

The capacity uti.lization of the plant is expected to reach 70\: 

during the second year, reaching 85% after the third year, thu.s 

producing about 230 tpa of ammonium chloride~ and about 290 

tons of sodium sulphate is also produced as a co-product. 

PS 
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IV. MATERIALS AND INPUTS 

A. RAW MATERIALS 

The type of raw materials to be used depends o~ the process 

technology selected. The following are the major raw materials 

to be considered: 

1. Sodium Chloride (common salt) 

Common salt is produced at the two sea ports of Ethiopia, 

viz, Assab and Massawa. Marine salt of acceptable industrial 

quality in sufficient quantities is available. The total production 

capacity of the salt works is more than 220,000 tpa with an 

on-going expansion project to increase the output by an additional 

100,000 tpa. There are also private producers whose production 

amounts to 40,000 - 50,000 tpa. The r~~uire~ent of the aMJl'lonium 

chloride plant could be met fro~ the Assab Salt Works. 

2. Limestone 

Limestone is available in sufficient quantities and 

quality in various parts of the country such as Harerrghe, Ba!e, 

Tigray, Shewa,Wollo, and Arsi. 

3. Ammonia 

Ammonia is not produced locally and it has to be imported 

until either a mini-hydro based electrolysis plant or natural 

gas based ammonia are available for fertilizer production. 

4. Ammonium Sulphate 

Ammonium sulphate is to be impo~ted. Based on the selected 

tee 1ology, i.e. via the ammonium sulphate sodium chloride route, 

tt raw materials required are sodium chloride, ammonium sulphate 

and ammonia water. 
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B. UTILITIES 

The utility requirements of the ammonium chloride plant 

will be as follows:-

Electricity: 110,000 kwh/year 

Water: 1800m 1 /year 

Other auxiliary materials required will be ?P woven 
and PE lined sacks (a project to produce PP woven and PE lined 

sacks is to be promoted by the National Chemicals Corporation) 

and factory supplies such as lubricant oils. A'TUTlonium chloride 

could also be packed in barrels and multiply paper sacks. 

C. RAW MATERIAL REQUIREMENTS AND SUPPLY PROGRAMME 

Based on the selected technology, i.e. reaction of ammonium 

sulphate and sodium chloride solutions, the raw materials requirements 

will be as follows:-

1.46 tons of ammonium sulphate per ton of ammonium chloride 

1-04 tons of common salt n n " " 

6 kg of ammonia water (23%) n n " n 

The annual raw material supply programme was wor~ed out 

and is given in Table IV. 

PlO 
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TABLE IV 

ANNUAL RAW MATERIAL SUPPLY PROGRAMME 

I 

Raw Material Unit Year 1 Year 2 Year 3 

Ammonium Sulphate ton 241 281 341 

Sodium chloride .. 172 200 243 

Ammonia water, 23% .. 1 1.15 l.40 

D. MATERIAL AND INPUT COST 

1. Cost of Raw Materials 

The unit costs of the locally available raw material, i.e. 

common salt and that of the imported raw materials (ammonium 

sulphate and ammonium hydroxide) divided into local and foreign 

components are given in Table V. 

Pll 
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TABLE V 

RAW MATERIAL UNIT COST 

I Unit Price (Birr/kg) 

Dry Weiqht 
Raw Material -

F.C. L.C 

Sodium chloride - 0 .207 

Ammonium sulphate 0.33 0.084 

Ammonia water , 23% 0°046 0.018 

2. Cost of Utilities 

Electricity 

The cost of the electric power will be Birr 0.22/KWh 

Water 

Water for potable and industrial use will cost Birr 

o.s/m 3 

Pl2 

TOTAL 

0.201 

0.414 

0.064 
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3. Other Costs 

a. Fuel for Vehicles 

The total annual fuel cost for vehicles is estimated 

to be Birr 8,000. 

b. Packing Materials 

Packing of ammonium chloride (230 tpa) and the co­

product, sodium sulphate (290 tpa) in 50 kg. polypropylene (PP) 

woven and polyethylene lined (PE) sacks will cost Birr 65000 
annually. 

Pl3 
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V. LOCATION 

The choice of the most suitable location for the ammonium 

chloride plant was determined by two major factors, i.e. proximity 

to raw materials sources and the market for t~~ finished product. 

Hence, Assab is one possible location where the plant would 

be close to the salt works and the imported ammonium sulphate. 

However, the market for ammonium chloride is in the Addis Ababa 

region where it will be used mainly in the manufacture of dry 

cells. Sodium sulphate, the co~product of the manufacturing 

process of ammonium chloride could also be used in the glass, 

textile and detergent plants located in Addis Ababa~ In general 

both locations could be regarded as equally favourable from 

the technical and economic point of view. On the basis of rP.gional 

distribution of industries and the future export potential of 

the product, it is recommended that the plant ~e located 

at Assab, close to the salt works. 
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VI. TECHNOLOGY AND ENGINEERING 

A. TECHNOLOGY 

1. Alternative Technologies for the Manufacture of Ammcnium 

Chloride 

Pure ammonium chloride can be produced by the following 

processes: 

Double decomposition method, 

Ammonia-soda process 

The ~eaction of ammonium sulphate and sodium chloride, 

and direct neutralization cf hydrochloric acid with 

ammonia 

a. Double Decomposition Method 

In this process, anhydrous ammonia and pure sulphur 

dioxide are added to a sodium chloride solution. When the reaction 

reaches equilibrium, the sodium sulphite precipitates. The 

ammonium chloride remains in solution and is separated from 

the precipitate by either centrifugation or filtr~tion. The 

ammonium chloride i~ concentrated, crystallized, dried and packed. 

This process is rejected in this study for it ·requires sulphur 

dioxide and ammonia, the transport and handling of which is 

difficult. Although the sulphur dioxide could be made available 

from the envisaged sulfuric acid complex, it would require a 

special diversion line from the sulfur burning furnace. The 

situation with ammonia is similar as the above mentioned process. 
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b. Anunonia-Soda (Modified Solvay) Process 

This process is mainly used in the manufacture of 

soda ash from common salt and limestone, under which ammonium 

chloride is produced as an intermediate. it consists of the 

following steps:-

Ammoniat.ial of purified brine, 

Calcination of limestone, 

Carbonation of ammoniated brine, 

Formation of ammonium carbonate, 

Formation of ammonium bicarbonate, 

Reaction of ammonium bicarbonate with brine, 

Separation of sodium bicarbonate from an ammonium 

chloride solution by filtration, 

Concentration of ammonium chloride 

Crystallization of ammonium chloride, 

Centrifuging or filtering of ammonium chloride, 

and 

Washing, drying and packing of ammonium chloride 

The ammonia-soda process carnot be recommended, for 

the productin process is complex even for soda ash manufacturing. 

Moreover, the calcium chloride by-product has to be disposed 

directly into a sea as the quality of river water will be 

significantly affected by the calcium chloride/sodium chloride 

solutions. 

c. Ammonium Sulphate/Sodium Chloride Process 

This is a process in which ammonium sulphate and 

sodium chlorideare used as raw materials. The process is believed 

to be the most appropriate for Ethiopian conditions, in that 

the handling of the raw materials and the general production 

mechanism is simpler than the other. processes. 

Pl6 
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tl. Direct Neutralization of Hydrochloric Acid With 

Ammonia 

This process utilizes the neutralization of commercial 

grade hydrochloric acid and ammonia. The acid and ammonia are 

raacted in an ammonium chloride solution recycled from t~e downstream 

stage. The ammonium chloride solution is concentrated, crystallized 

by cooling, filtered and dried after which it is immediately 

packed in moisture proof packing. The requirement for the handling 

of imported ammonia and hydrochloric acid, the degree of sophisticati< 

of the plant make this process less attractive than the ammonium 

sulphate/sodium chloride method. Only high yrade laboratory 

quality ammonium chloride is produced by this method. 

2. Manufacturing Process of Selected Technology 

The manufactu~ing process of anunonium chloride via the 

ammonium sulphate/sodium chloride route may be divided into 

the following stages:-

Mixing, 

Filtration, 

Crystallisation, and 

Finishing 

These processing stages are discussed in detail below. 

a. Mixing 

Ammonium sulphate is introduced to sodium chloride 

(about 5\ in excess) and the mixture is agitated vigorously while 

heating to about 1oocc. 

Pl7 
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b. Filtration 

The pasty slurry enters ~he path of the rotary vacuum 

drum filter and continues to be agitated and kept hot to avoid 

crust formation. The paste is vacuum sucked on to the drum. 

The sulphate is washed substantially free of aJ1U11onium chloride, 

the washings being collected and passed on to the nexc step 

in the process. With the vacuum pressure shut off, the filter 

cake is scraped off the drum. 

c. Crystallisation 

The ammonium chloride filtrate runs into crystallising 

pans where it is cooled and becomes concentrated. 

d. Finishing 

After crystallisation has taken place, the ammonium 

chloride is removed from the pans, washed free of any remaining 

sulphate, dried and treated with ammonia water to remove traces 

of any iron present. The process does not •ait for complete 

crystallisation which could take a long time. The residual 

mother liquor is reused as a heel in the mixing tank. The ammonium 

chloride is packed in moisture proof packaging. The process 

flow chart for the manufacture of ammonium chloride is given 

in Figure I. 

3. Source of Technology 

The process technology requires collaboration by various 

suppliers. The main item of equipment, however, is the rotary 

vacuum drum filter. These are made by several plant manufacturers 

such as:-

Pl8 
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B. 

1. Door-Oliver Inc., 
77 Havemeyer Lane, 
Stamford, 
Connecticut 06904, 
USA 

Stockdale Filtration Systems Ltd., 
Waters Green House, 
Macclesfield, 
Cheshire SK 11, 6~F, 
UK 

ENGINEERING 

1. Machinery and Equipment 

The list of the main production machinery and equipment 

as well as auxiliary facilities and their costs are given in 

Table VI. 

2. Plant Layout 

The plant layout for ammonium chloride productio~ 

was worked out on the basis of the material flow and is given 

in Figure II. Although the operation could be carried out on 

a small scale, the crystallizing pans still require considerable 

floor space. Thus the total area required for the building 

will be 250 m2 and the breakdown of the area requirement by 

each unit/section is given below. 

Material Store 

Production area 

Off ices 

Finished goods store 

25 

183 

24 

18 

In addition to the main building, a 100 m2 space will 

be required for the auxiliary facilities. 

P20 
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TABLE VI 

TOTAL FIXED INVESTMENT COST 

COST ('000 BIRR) 

OESCRIPTION F.C. L.C. TOTAL 

A. MACHINERY AND EQUIPMENT 

* 

1. Mixing Tank 31 - 31 

2. Rotary Vacuum 93 - 93 

Drum Filter (including 

accessories) 

3. Dryer 62 - 62 

4. Other Equipment* 

(pans, piping, screens, boiler 

compressors, pumps, storage 

tanks, etc.) 83 -. 83 spares, 

Equipment Cost 269 269 

Freight - 27 27 

Total Machinery Cost (C & F) 269 7 296 

Technology f ea 42 42 

Local Cost (12.5% of C & F) - 30 30 

Total Cost of Machinery ar.d 

Equipment (including 10% 

I Contingency) 342 63 405 

The piping and crystallising pans have to be made from acid 

re~istant material, (e.g. polypropylene) 
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TABLE V (CONT•D) 

:>ESCRIPTION 

B. BUILDING AND CIVIL 

WORKS 

1. Building cost 

2. Site Development 

(2% of building cost) 

3. Outdoor works (sewage, 

water piping., etc.10% of 

building cost) 

Total building and Civil 

works cost (including 10% 

contingency) 

C. SERVICE EQUIPMENT 

1. Office Furniture and 

Equipment, including 10% 

Contingency 

D. VEHICLES 

1. Pick-up Cone) 

2. Service Car (one) 

10% Contingency 

Sub-Total 

P23 

COSTC·ooo BIRR) 

F.C. 

95 

105 

10 

28 

17 

4. 5 

49.5 

L.C. 

220 

31-5 

283 .s 

23 

12 

8 

2 

22 

TOTAL 

315 

6.3 

31.5 

388.S 

33 

40 

25 

6. 5 

71.5 

I 
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VIJI. PLAN~ ~RGANIZATION AND MANPOWER 

A. PLANT ORGANIZATION 

The organizational structure of the proposed ammonium chloride 

manufacturing plant was worked out on the basis of key functional 

dutie~ that need to be considered for the efficient operation 

of the plant. 

The plant will be headed by a manager, who will report directly 

to the National Chemicals Corporation. It will have four divisions, 

namely, Administration, Production, Maintenance, Conunercial 

and Accounts. For more details on the organizational structure 

see Figure rrr-. 

B. MANPOWER 

The manpower requirement for a one-shift operation is given 

in TableVII. The plant would employ 42 people. The plant manager 

should be a qualified chemical engineer. He should attend a 

product training course for about a month. The production personnel 

would be trained on-the-job during the plant start-up. 
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TABLE VII 

MANPOWER REQUIREMENT AND SALARIES 

I -
' 

Personnel No. Skill 
Employed Level 

I Plant Manager 1 Professional/tech. 

Secretary 1 Skilled 

Administrator 1 Skilled 
I Chief Accountant 1 II 

Conunercial Section 1 II 

Sales 1 II 

Purchaser 1 II 

Chemist 1 Professional/tech. 

Accountant 2 Skilled 

General Service 1 h 

Secretary 2 II 

Storekeeper 2 II 

Supervisor 1 II 

Maintenance Head 1 " 
Electrician 1 .. 
Mechanic 1 II 

Operator 8 Semi-skilled 

I Labourer 6 Unskilled 
1 Driver, General Se:rv. 1 Skilled 

Guard 6 Unskilled 

Cleaner 2 .. 

Total (Including 42 
25% benefits) 

I 

Skill distribution 

Professional/tech. 2 

Skilled 18 

Se1ni-skilled 8 

Unskilled 14 

Total 42 

P2 

Monthly Total 
Salary/ ~nual 
Person s-alary 
(BIRR) 

1400 16800 

350 4200 

600 7200 

700 8400 

600 7200 

400 4800 

400 4800 

500 6000 

350 8400 

250 3000 

300 7200 

400 9600 

450 5400 

700 8400 

350 4200 

350 4200 

150 14400 

120 8640 

250
1 

3000 

120! 8640 

100 2400 

- 183,600 

I I 

% 

5 

4~ 

19 

33 

100 
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VIII. IMPLEMENTATION SCHEDULE 

It is not possible at t~is stage to draw up a timing schedule 

for the implementation of the project. However, a general timing 

of the activities is given in Figure IV, starting with the 

date of signing of the contract with the machinery supnlier. 

About 24 months will be required for the establishment of the 

proposed plant. 
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IX. !!!!,ANCIAL AND ECONOMIC EVALUATION 

A. FINANCIAL ANALYSIS 

1. Total Initial Investment Cost 

The major breakdown of the total initial investment 

cost is shown in Table VI:(.l. 

TABLE VII:il 

SUMMARY OF THE INITIAL INVESTMENT COST 

('000 BIRR) 

Foreign Local 

·-
Building and civil works 105.00 283.50 

Plant machinery and equipment 342.00 63.00 

Office furniture and equipment 10.00 23.00 

Vehicles 49.50 22.00 

Pre-production expenditure 24.98 224.82 

Total 531.50 616.30 

Total 

388.50 

405.00 

33.00 

71.50 

249.80 

1147.80 

The foreign currenry component of the total initial 

investment cost will be about 46\. About 64\ of the total 

foreign currency requirement will be for machinery and equipment. 
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2. Workin~ Capital Requirements 

The following parameters were used to estimate the 

working capital rquirements of the ammonium chloride plant. 

Items Months of Coverage 

1. Cash in hand 0.5 

2. Accounts receivable 0.5 

3. Raw materials - foreign 6.0 

4. Raw materials - local 1.0 

5. Finished products 1.5 

6. Accounts payable 1.0 

The net working capital requirement at full capacity 

will be Birr 0.11 million, of which Birr 0.074 million will 

be required in foreign currency. 

3. Production Costs 

The detailed production cost estimation is given together 

with other required financial statements. The production cost 

at full capacity amounts to Birr 0.61 million, out of which 

about 32% is in foreign currency. 

4. Internal Rate of Return (IRR) 

The ammonium chloride plant will not be financially 

viable since the internal rate of return is below zero. The 

net present value discounted at 10% p.a. amounted to Birr -2.04 

million. 

P30 
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The selling price assumed in the financial analysis 

is Birr 1300 per ton for ammonium chloride and Birr 260 per 

ton for sodium sulphate. 

5. Breakeven Analysis 

The breakeven point would be reached if the plant 

generates a total revenue of Birr 1.05 million. This could 

be achieved provided the plant produces 1455 tons of ammonium 

chloride and sodium sulphate; 44• of the total tonnage being 

the share of ammonium chloride. In other words the plant would 

breakeven if it produces 641 tons of ammonium chloride and 814 

tons of sodium sulphate. This production level is far more 

than the projected demand for the two products and the capacity 
~~ ~e pronos~~ pl~pt. 

B. ECONOMIC ANALYSIS 

The economic rate fo return turr.ed out to be -10.SS• with 

a net present value of Birr - 1.74 million. 

The project will create employment for about 42 people 

when operating at full capacity. 

P31 
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APPENDIX A 

TABLES OF FINANCIAL AND ECONOMIC ANALYSES 
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TABLE A.1 I ---------------------------------------------------------------------- COlfll 2.1 - lllCSTlllL PIOJICTS SiPYICI. llDIS ll!IA -----

1 
I 

llloliu llloriH ~l11l 
ri111ci1l llllr1i1 . J1lr 1911 
O,torllaitr St14r - fi11l letort 

2 re1r(1J of co11tr1ctioa, 15 re1r1 of •ro41ctioa 
correacr eo11er1io1 r1te1: 

foreip nrmcr I uit : 
loe1l cormcr 1 uit : 

1.1111 Dill ICCOlllilC ClfretCJ 
I.IHI uill ICCOlllilC nrrucy 

I 1CC111ti1C cormcr: ·111 lirr 
------------------------------------------------------------------------------------------------------------------------------------

1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Total ini tia 1 inveataen t •utac coaltrtctioa ,.He 

f ilu well: 
correat well: 
tobl usell: 

1159.11 
I.II 

1159.H 

45.511 l foreip 
I.Ht l foreip 

U.511 l foreip 

------------------------------------------------------------------------------------------------------------------------------------
Source of funds •ui11 co11tr1ctioa ,.1se 

"'itr I 1r11t1: 
f oreilt 11111 : 
loal 10111 : 
tobl fui1 : 

1159.lt 
I.It 
I.It 

1159.lt 

45.517 l foreip 

45.511 l forei11 

--------------------------------------------------------------------------------------p·--------------------------------------------
Caahf low f roa operations 

fur: 1 2 3 
o,er1ti11 co1ll: 313.H 411 .11 CH.It 
••reci1tio1 UIJI 121.51 121.51 
i1terelt I.II I.It I.II 

---------------- ------------ ------------ ------------
•ro41ctio1 co1t1 
tbreof foreip 
tobl 11le1 

1ro11 ilcOH 
lel ilCOH 
c11• Nlnce 
1el c11Ulo1 

512.21 
21.13 l 

223.31 

-211.H 
-211.H 
-233.51 
-233.51 

let Pre1e1t f1l1e 1t: II.II l : 
I1ter11l lite of let1r1: 1ot fo11d 
let1r1 01 "1it1J: 1ot fo11d 
let1r1 01 "1it12: 1ot fo11d 

53'.41 512.59 
29.'2 l 31.H l 

2H.53 31&.31 

-2lS.H -25'.22 
-215.H -25'.22 
-155.72 -141.31 
-m.12 -141.31 

-2m.u 

---······-------------------------------·-------------------------------------------------------------------------------------------
Index of Schedules produced bJ COlf&I 

Total i1iti1l i1Ye1t1e1t 
Tot1l i1Ye1tle1t d1ri11 prodactio1 
Tot1l prod1ctio1 co1t1 
lorki11 C1pit1l r"aire1e1t1 
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C11Ulo1 Tables 
ProJe:ted lll!1ce 
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~~f\ . (•) w.·1 · . ~ ..... '~~ FAR ~~~~.I;~' ~lo~ll 11 I 11 

............ ~~-~~---~:.~ .......................................... COBrAI 2. l · IRDOSTllAL PROJICTS SllflCI, ADDIS ABABA ····· 

Total Initial Investment la ·ooo Birr 

Te1r ................ 1 2 

.,, Ji1ed i1te1t1e1t co1t1 
w L11•, aitt pr1p1r1tio1, detelop1e1t 0.00 0.00 .. l1lldi111 11d cltil 1ort1 . . . . 233. 00 m.so 

l11ili1rr 11d ttrtice f1cllltle1 44. 70 28.IO 
J1corpor1ttd f l1ed 1111\1 . . . 3.30 29. TO 
Pl11t 11c~l1err 11d eq1ip1e1t . m.oo 283.00 

-----·-······· ···-·········· 
Tot1l fi1ed i1te1t1t1t co1t1 .. 413.00 411 .00 

Pre·prod1ctlo1 c1pitjll e1pe1dlture1. 133 .10 118. 70 
let 1orti11 c1pit1l ...... 0.00 0.00 

--············ . .......•..... 
' 

Tot1l i1iti1l i1te1t.e1t co1t1 . US.to SU.TO 

Of it for1l11, 11 I ...... 40.82 52.09 
·····································-·····································-························································ 
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'l'~I.E: ~. 3 
..................................... COKfAI 2.1 - IRDUSTllAL PROJICTS S'ITJCI, ADDIS IBl~A ····· ·--------------------------------

Total Production Costs h ·ooo Birr 

Tear .............. 3 • 5 6· T 8 9 

I of 101. capacitr (1i11le product). 0.00 0.00 0.00 0.00 0.00 0.00 111 11teri1l 1 . . . . . . . . . . . 113 .10 131. t5 160. 23 188.50 111.50 181.50 Othr r11 11terhh ........ 4.50 5.25 6.38 T.50 T .50 7.50 
IU11t1ee ............. 1T .ST 11.U 22.28 25.10 25.10 2UO l11r1r ............... 5. 12 5.84 1.92 8. 00 8.00 8.00 
Ll~1r, direct ........... JU.60 JU.ID tU.80 tU.60 tu.so IU.U leplir, 11i1t1111ce . . . . . . . . 35.48 35.41 35.41 35.41 35.48 35.48 S11rea .............. 0.00 0.00 0.00 0.00 0.00 0.00 J1ctor1 o'er•ead1 . . . . . . . . . 5.32 5. T4 6 .37 7.00 7.00 7.00 

··········•··· ····•···•···•• ·••••···•····· -~---~---····· .............. . ............. 
f 1ctor1 co1t1 . . . . . . . . . . . 364.69 UT .31 421.25 OS.II UUI US. II id1i1i1tr1ti'e o'er•e1d1 ...... 19.00 20.50 22.TS 25.00 U.00 ZS.OD l1dir. co1t1, 11le1 11d d11tributio1 0.00 0.00 0.00 0.00 0.00 0.00 Direct co1t1, 11le1 11d di1tribatio1 0.00 O.OI 0.00 0.00 0.00 0.00 Depreciatio1 . . . . . . . . . . . . 121. SI 121.SI 121. SI 121. SI 14.32 73.U Ji1a1cl1l co1t1 . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 

-------------- -------------- ------------·· ········------ ...•.•..•••..• --············ 
Total procl1ctio1 co1t1 . . . . . . 512. 28 536. 40 512. 59 108.17 544. 51 553.30 

------·······- ·············• -----········· ·············· ···········--· ---··········· ········~·-··· ·-···········- ·---·········· -············- ·-·-····-····· ----·····-·-·· 
Co1t1 per 11lt ( 1i11le prod1ct ) 0.00 0.00 0.00 0.00 0.00 D.00 Of it fcirei11, I .......... 28.83 29.12 30.69 31.62 32.62 33. 21 Of it '1riable,l .......... 28.25 31.41 35.81 39.63 44 .30 43 .60 Total labour . . . . . . . . . . . . 183.60 183. 60 183.60 183. 60 183.60 183. so 

( ' 
·-------------·-···------------------------·-·······--·--····-----------···-·····-···-··········----------·-·····-·················· 
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TABLE A. 3 (Cont'd)--------···--------- COHU 2. l ----····-·----------···--------------------··-----

To ta 1 Prod u c t i on Co a t a la ·DOD Bl rr 

Tear ............... . 

l of 101. c1pacitr i1l11le product). 
la• 1aterial 1 . . . . . . . 
Ot~er raw 1aterial1 . 
ltilitle1 . . . . . . . 
laer11 ....... . 
Laboar, dirtct .. . 
lepair, 11i1te1a1ce 
Spare• . . . . . 
f actorr oter~ead1 . . . . . . . 

f actorr co1t1 . . . . . . . 
ld1i1i1tr1tl•e oter~ead1 . . . . . . 
l1dlr. co1t1, 1ale1 aid dl1trlbatio1 
tirect co1t1, 1ale1 aid dl1tribatio1 
leprec1atlo1 . • . . . . . . • 
f i111cl1l co1t1 . . . . . . . . • . 

Tot1l prodactio1 co1t1 . 

Co1t1 per 11it ( 1l11le prodact ) 
Of it forel11, l . 
Of it •arlable,l ........ . 
Total laboar . 

10-12 

0.00 
188.50 

T.50 
25. lD 
I.OD 

113.U 
35.41 

D.DO 
7.00 

455. II 
25.00 
0.00 
0.00 

71.49 
0.00 

5SI. 66 

13-17 

0.00 
111.50 

T.50 
25.10 
I.OD 

113.60 
35.U 
0.0(\ 
7 .ov 

455.11 
25.00 
0.00 
0.00 

33.69 
0.00 

513.H 
--·--·-------- ----------·-·· --------·-···- --····----···· 

0.00 
33.54 
43.11 

IU.60 

0.00 
29.42 
46.14 

113.60 

--------------------------------------------~-----------------·-·················-··········--······································ 

&1101iu1 Chloride Pl11t --- fl111cl1l &11l11l1 - Jalr 1188 
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Wit~t~ Ol'IFAR I ~~""- . ,J..: )j._. ~ I 11 l I I II I "'.!'!!' .... ,.~· •I 

··········--~~~~~---~!-~---······································· COMrAR 2. I · IRDOSTRllL PROJICTS SIR•ICI, ADDI~ ABABA ····· 

Net Working Capital h 'ODO Birr 

Tear ................. 3 ~ 5 • 7-lT 

co,era1e . . . . . . . . . tdc co to 

Carrea\ a11e\1 a 
&ceo11\1 recei,1ble . . . 15 24.0 15.H 16.99 18. 50 20.01 20.01 
l1,e1\or1 aad 1aterial1 . 116 u 37 .ao 44.10 53.S5 U.00 U.00 
laerar ......... 0 ... 0.00 0.00 0.00 0.00 0.00 
Spana ......... 0 ... 0. 00 0.00 0.00 0.00 . 0.00 
lort la proare11 . . . . 0 ... 0.00 0.00 0.00 0.00 0.00 
f i1t1•ed prod1ct1 ... 31 9.4 39.59 42.53 41.95 U.H 51. 31 

Cai• 11 •11d . . . . . . . u 24.0 10.14 10.22 10. 34 10.41 10.U 
Total c1rr11t 1111\1 . . . . . . . . . 103J2 113.14 129. 34 lU.13 IU.U 
C1rre1\ llabllltie1 11d 
lcc011\1 pa11•le . . . . . . 30 12. 0 30.39 32.21 35. IO 3T.13 37.U 

····---····-·- --···-·····--- ·············· ...........••. . .••.......... 
le\ 10rtl11 capital .......... 13.12 llJT 94 .24 IOI.ID IOI.to 
l1crea1e 11 1ortl11 capital ...... 13.12 1.U 12.ST 12.H 0.00 

let 1ortl11 capital, loc1l ...... 27 .10 28. 54 30.11 32.IT 32.17 
le\ 1orti11 capital, forel11 ..... 46.02 53.02 63. 53 74.02 74.02 

lote: Ide : 1i1i1u1 da11 of co,er11e ; coto : coeff lcleat of tarno,er . 
-------·-············-··-·····-----···-···-···············----------···················-············································ 
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TJ\BLE A. 5 •••••••••••••••••••••••• • - CORFU 2. I ---·--··--------------------------···-------

J .o::;.=::. ~~· :"·· W''i ,:·:, .- ... ~ ·~ 
~I .. .,, l~ (~') 
·~~~~::1.~COMFAR 

~··... • I I It' 1 r.11 I 

· IIDOSTIIAL PIOJICTS Sll•ICI, ADDIS ABABA ····· 

Caahflow Tables, construction h ·ooo Birr 

Teu ...... 1 2 

Total ca1• l1f lo1 541.10 613.TO 
-------------- ··------------

f l1a1cial re1oarce1 . 546.10 613.70 
Sale1, aet of ta1 . . 0.00 0.00 

tU T6tal c11• oatf 101 . . 546.10 613.TI 
w 

-------------- --------------co 
si6.10 Total 111et1 . . SU.TO 

Oper1tl11 co1t1 . . . 0.00 0.00 
Coit of f l1a1ce . . . 0.00 0.00 
lepaJHlt .. . . 0.00 0.00 

"' 
Corporate \11 .. 0.00 0.00 
Di•lde1d1 p1ld . . . 0.00 0.00 

S1rpl11 ( deficit I 0.00 0.00 
C11al1ted c11• b1l11ce 0.00 0.00 

hflo1, local" .... 324.29 294.03 
Oatflo1, local . . . 324. 29 294.03 
S1rpl11 ( deficit l 0.00 0.00 
l1flo1, forei11 .. 221.Sl 319.61 
Outflo1, forel11 .. 221.U 319.61 
Sarpl11 ( deficit ) 0.00 0.00 

let c11Ulos . . . . ·S46 .10 ·613. TO 
Cu11l1ted 1et cA1hflo1 -546.10 • 1159. 80 
--------------------------------···----------------------------·---------------·····--------------···-·····-----·········-··-····-·· 

&11oniu1 Chloride Pl1~i ··· Ji1a1ci1l l11l11i1 · July 199& 
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TABLE A.5 (Cont'd) ----------··-·-- COMrAR 2.1 • ····--·····-············-······-················-····· 

.--·f:· ~ tt-· .•... ··:.-. ::·s ·~ 
~ff~i~,·~; : f] 
~:-~-fi'~'~)J? C 0 MFA R . 

···-:'""'~ ,'I 1.ltl I I tt I 

llDOSTlllL PIOJICTS SllYICI, ADDIS &BABA ···--

Caehflow tables, product ion i1 ·ooo Birr 

Tear ......... 3 4 5 6 1 8 

!otal ca1• l1f lo1 . . 253.70 262.42 319 .20 3H.02 -312.11 312. lt 
······------·- -------------- ·------------- ········--···- -------------- ··········-··· 

Jl1a1cial re1ource1 . 30.31 1.81 2.83 2.83 0.00 0.00 
Sale1, 1et of \11 .. 223.31 210.53 316.37 372.U 372.U 312.11 

9'0 Total ca1• 01\f )01 . . 417. 21 418.U 09JO 495.17 '80.U 524.U 
IN ··-··········· ----------·-·· ---··········· .............. ·········-···· ........•..... 
\0 

Total 111et1 . . . . 103. 52 10.33 UJO 15.49 0.00 44.00 
Oper1tl11 co1\1 . . . 383.69 401.81 444.00 480.18 410 .18 410.U 
Coit of f l111ce . . . 0.00 0.00 0.00 0.00 0.00 0.00 
lepaJIH\ ..... 0.00 0. 00 0.00 0.00 0.00 0.00 

/ Cor'°ra\e \11 ... 0.00 D.00 0.00 0.00 0.00 0.00 
Di•i••••• pal• . . . D.00 0.00 0.00 0.00 0.00 0.00 

S1rpl11 ( deflci\ I . -233.50 -tu. T2 -140.30 -120.U -l01.9t -151." 
C11al1\ed c11• bll11ce ·233.50 -389.22 -529.52 ·UO.U ·758.17 -910.18 

l1flo1, local .... 246.09 261. 48 317.80 313. 62 312.19 372 .19 
Ou\flo1, loe1l .... 342. 22 307 .66 328.24 347. 62 344. 03 357. 23 
S1rpl11 ( def lei\ I . -96 .13 -46. n -10.45 26.00 21.18 14.H 
l1flo1. forei11 ... 7 .61 0.93 1.40 1.40 0.00 0.00 
O.\flo1, forei11 ... 144. 99 110.41 131. 25 148. 05 lH.15 188.95 
S1rpl11 ( defici\ I . -137.37 -101.H • 129 .85 • 146 .55 -tH.U ·118.ts 

let ca1•f lo1 . . . . . -233 .so -lU.72 -140.30 -120.85 -107.H -151.H 
C111lated 1et c11•f lo1 -1393.30 -UU.02 -1689.32 -1809.H -1111.tT -2011.H 
········--·-----------······················--··············-················-································-····················· 

A11oaiu1 Chloride Pl11\ --- fl111cl1l l1al11l1 - J1l1 1188 
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~Ji /;:·:~. .-l!li. ·~ "f ~ •I I 11~ (!"J 
·~7COMFAR 

·· ... , · ;.• I U t l I lt 1.1 

--------------~~~-J;,.!!! ... ~!-~----~~~ti.t:.~c;l-~---------------------- CONJAI 2.1 - llDOSTlllL PIOJICTS SllYICI, ADDIS lBlBl ··--· 

Caahflow tables, product ion la '000 Birr 

Tear ......... 9 10 11 12 1S 14 

Total ca1• i1f lo1 . . 312.19 312. ll 372.19 312.19 312.11 312.11 
·------------- ---------~---- -------------- -------------- ------------·- .•.••.••••.... 

Ji1a1cl1l rtlOlfCll • 0.00 II 110 0.00 0.00 O.IO 0.00 
Sale1, 1et of ta1 .. 312 .19 31 ... ,9 312 .19 312. ll 312.11 312.19 

Total c11• 01tf lo1 . . Hl.91 480 ll 480.11 480.11 524 .11 SOI.II .,, 
-------------- -------------- ·········----- ····-········· -------······· --------······ ~ Total 111et1 . . . • 26.IO O.H 0.00 0.00 44.00 28.80 0 

Oper1\l11 co1\1 . . • 480.11 480.11 480.11 480.11 480.11 480.18 
Coat of f l111ce . . . 0.00 0.00 0.00 0.00 0.00 0.00 
lepa11e1\ ..... 0.00 0.00 0.00 0.00 0.00 0.00 
Corporate tu ... 0.00 0.00 0.00 0.00 0.00 0.00 / 
Di•ide1d1 paid ... 0.00 0.00 0.00 0.00 0.00 0.00 

S1rrl1i ( deficit ) . -131. 79 -107 .99 -10?.99 -!07.99 -JSl.99 -134.79 
Ca11l1\ed c11• bala1ce -JOU.95 -1152.94 -1260. 93 ·1368.92 -mo.91 ·ISSS.70 

l1flo1, local . . . . 312.19 372 .19 312.19 372 .19 3T2 .19 372. u 
Oatf101, local . . . . 352.13 344.03 344.03 344. 03 3S7. 23 3S2. 83 
Sarpla1 ( deficit ) . 19.36 28.16 28.16 28.16 14.H 19. 36 
l1flo1, forel11 ... 0.00 G.00 0.00 0.00 0.00 0.00 
Oatflo1, forei11 ... 154.15 136 .15 136 .15 136. ts 166. 9S 1~4. u 
S1rpla1 ( deficit ) . -154.15 -136.IS ·136.15 ·136.1~ ·166.H ·154. U 

let c11•f lo1 . . . . . -134. 79 ·107 .99 -107 .99 -107 .99 ·lSt.19 ·134. 79 
C111l1\ei ~et ca1hf lo1 -2204. 75 -2312.14 -2420.73 -2528.72 ·2180. Tl ·2815JO _____ ... _______ 

----------------------------------------------------------------------------~---········-······-·················-··· 
A1101ia1 Cbloride Pl11t ·-· Pi111cl1l A11lr1i1 - Jalr 1988 
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TABLE A. 5 (Cont'd) -------------- COlrAR 2.1 ---------------------------------------------------------

Caahflow tables, product 1 on i1 ·ooo Birr 

Tear ......... u 16 17 

Total ca1• i1flo1 . . 372 .19 372 .19 372 .19 
-------------- -------------- --------------ri11aci1l re1oarce1 . 0.00 0.00 0.00 

Salee, 1et of t11 .. 372.19 372.19 372.19 

Total c11• 01tf lo1 . . 411.11 480.11 480.18 .,, 
-------------- -------------- --··----------... 

Tot1l 111et1 . . . . 0.00 0.00 0.00 ..... 
Oper1tl11 co1t1 . . . 480.18 480.18 480.18 
Coit of f i111ce . . . 0.00 0.00 0.00 
lepar1e1t ..... 0.00 0.00 0.00 

I Corporate tu ... 0.00 0.00 0.00 
Dl,lde1d1 paid . . . 0.00 0.00 0.00 

S1rpl11 ( deficit ) . -lDT.99 -107 .99 -107.99 
C111lated ca1h bllaace -1763.69 -1871.68 -1979.67 

l1flo•, local .... 372.19 372 .19 372.19 
O.tflo1, local .... 344. 03 344. 03 344.03 
S1rpl11 ( deficit ) 21.16 28.16 21.16 
l1flo1, forei11 ... 0.00 0.00 0.00 
O.tflo1, forei11 ... 136.15 136.U 136.15 
S1rpl11 ( deficit ) . -136.15 -136.15 -138. lS 

let c11Ulo1 . . . . . -IDT. 99 -toT. 99 -IOT. 99 
C111lated 1et c11•tlo1 -2913.49 -3031.48 -3139.47 

----------------------------------------------------------------------------·····---------------------------------------------·-----
A11oniu1 Chloride Plant --- ri111cial l1al11i1 - Jalr 1918 
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TABLE A.5 (Cont'd)----------------------- COUH 2.l • UDOSTIUL PIOJICTS S11'1CI, ADDIS AHH -···· -------··-------------------------··-·---------

Cash fl ow Discounting: 

1) lq1lt1 p1id •er1u1 let lnco1e flow: 
let present •1lue .............. -2S83.00 1t 10.00 ' 
l1ter1~l lite of letar1 (IRlll) .. not found 

\) let lorth •er111 let c11h return: 
let pre1e1t Y1l1e .............. -203S.42 1t 10.00' 
l1ter1al l1ta of letar, (!1112) .. not fo11d 

c) l1ter11l lite of let1r1 01 tot1l l1•e1t1e1t: 
let pre1e1t •1l1e .............. -203S.42 1t 10.00 ' 
l1ter11l late of letara ( Ill ) .. aot foaad 

let lorth : lqaitJ p1id pla1 re1erYe1 

A1101lu1 Chloride Pl11t --- Jl111ci1l A11l11l1 · Jalr 1988 
~ 
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TABLE A.& • ···-················· CORrn 2.1 • --------------------------------·-------------- - IRDOSTll&L PIOJICTS s11•1c1, ADDIS &BABA ··---

Net Income Statement h '000 Birr 

Year ................. 3 4 5 6 T 

Total 11le1, l1cl. 11le1 t11 ..... 223.31 260 .S3 316.37 312.U 372.19 
~e11: tarlable co1t1, lacl. 11le1 t11. 144. T3 161. 86 205.05 241.22 241. 22 

-------------- -------------- ------········ ----------···· --------------
'•rlable 11r1l1 . . . . ...... 78.58 91.68 111. 32 130.H 131.H 
&1 l of total 1ale1 . . . . . . . . . 35.19 35.19 35.19 35.U 35.19 

.,, lo1·t1riable co1t1, i1cl. depreclatioa 381. 54 381. 54 367.54 HT .54 HT.54 .. 
w ---------~-·-- -------------- -------------- .............. . ...•••••..... 

Oper1tio11l 1ar1i1 . . . . . . . . . . ·288. 96 ·215.16 I ·256.22 -236.58 -235. 58 
A1 l of total 11le1 . . . . . . . . . • 129. 40 ·105.88 ·80. 99 ·63. 58 ·63.58 

Coit of fi111ce . · . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 
-------------- -------------- -------------- -------------- ....•..•••.••. 

Cro11 profit . . . . . . . . . . . . . ·288.96 ·2'5.86 -256.22 -236. 51 ·231.H 
lllo111ct1 .............. 0.00 0.00 0.00 0.00 0.00 
Ta1al!e profit . . . . . . . . . . . . ·288. 96 ·275 .16 ·258 .22 -231.51 ·231.51 
Tai ................. 0.00 0.00 0.00 0.00 0.00 

-------------- -------------- -------------- ·····--······· ---··········· 
let profit .............. ·281.96 ·275 .18 -256.22 -238 .51 ·231. 51 

Dl,lde1d1 paid . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 
l1dl1trlbtted prof it . . . . . . . . . -218.96 -275.16 -2S6. 22 -231. 51 ·2H.51 
lcc111lated 11dl1tributed profit ... -281.96 ·H4.U ·121.04 ·1051 .12 • l214. ll 

Gro11 profit, l of total 11le1 . . . . -129.40 -105.11 ·10.11 ·U.51 ·U.56 
let profit, l of total 11le1 . . . . ·129.40 ·105.11 -80.99 -63. 51 ·U.51 
IOI, let profit, l of eqaltJ ..... ·24. 91 ·23.19 -22.09 ·20.40 ·20.40 
IOI, let profit+l1tere1t, l of iate1t. -23.44 -22.22 ·20. 43 ·18.61 ·ll.H 
-------------------------------------------------------------------------------------------·-········--·-·----·-----···········-----

&1101lu1 Chloride Plant ·-- r11a1cl1l &11l1si1 - Jal, 1911 
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tU ... ... 

TABLE A. 6 (Cont'd) ------------ COMPAi 2.1 
---------··---------··----··-------------------~----------

Net Income Statement ii ·ooo Birr 

Tear ........ · · 

Total 11le1, i1cl. 1ale1 ta1 . 
Le11: '1riable co1t1, iacl. 1a!e1 ta1. 

Tariable 11r1il 
l1 l of total 1ale1 

I 

372 .19 
241.22 

130.96 
35.19 

9 

372 .19 
241. 22 

130. 96 
's .19 

10 

372 .19 
241. 22 

130. 96 
35.19 

11 

37~. t9 
241. 22 

130.98 
3Ut 

101-,ariable co1t1, i1cl. depreci1tio1 303.28 312.08 317.44 317.44 

Operatlo11l 11r1i1 . . . . . . . . . . -112.32 -111.12 -116.41 ·186.41 
Al l of total 11111 • . . • . . . • . -46 .30 ·48. 66 -50. to ·50. lD 

Coit of f1111ce . . . . . . . 

Cro11 profit ......... . 
UlOlllCtl ••..........•. 

Ta11•l• profit • . . . . . • ••. 
T11 ••••.•.•••••. · · · • 

ht profit ........... . 

11•1••••• paid . . . . . . . . . . 
l1•l1trl~t .. profit . . . . . . . 
lce111l1ted 11di1trib~ted profit . 

Cro11 profit, l of total 11le1 . 
•~t profit, l of total 11le1 . 
IOI, let profit, l of eqaitr . 
IOI, let proflt•l1tere1t, l of i1,e1t. 

0.00 

-172.32 
0.00 

·172.U 
I.II 

-172. 32 

0.00 
-112.32 

-1416.51 

-46 .30 
-46 .30 
-14.16 
-U.15 

0.00 

-111.12 
0.00 

·111.12 
O.ot 

-111. lZ 

0.00 
-111.12 

·JUT .12 

·41.11 
·U.66 
·lS.62 
·13.54 

0.00 

-186.U 
0.00 

·111.41 
0.11 

-186.U 

0.00 
-111.41 
183UO 

-so. 10 
-so .10 
-16.01 
-13.94 

0.00 

-111.41 
O.OI 

·111.41 
I.ti 

-181.41 

0.11 
·111.41 

·2020 .ST 

-SO.to 
·S0.10 
• 16. DI 
-13 .94 

12 

312 .19 
241. 22 

130.96 
3S .19 

317.44 

·116.41 
·U.10 

O.DO 

·lH.U 
O.DO 

·lH.41 
I.ti 

·111.41 

0.10 
·lll.41 

·2207.05 

·H.10 
·H. 10 
·18.08 
-13.94 

&11oniu1 Chloride Ptavt ··· fla11clal &11l11l1 · JalJ 1911 
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TABLE A.6 (Cont'd) -------------------- CONFAI 2.1 --------------------------------------------------

Net Income Statement in '000 Birr 

Yeu. - - - - - - .......... 13 14 IS 11 IT 

To\al 1ale1, lacl. 1ale1 \a1 ..... 3T2 .19 372.19 372.19 nz. lt 372 .19 
Le11: •1ri1ble co1\1, iacl. 11le1 \a1. 241.22 241. 22 241. 22 241.22 241. 22 

----···-----·- --····-------- -----·····-··· ------········ ··········-··· 
tarl1ble 11r1l1 . . . . . . . . . . . 130.H 130.96 130.98 130.H 130.H 
l1 l of \o\al 1ale1 . . . . . . . . . 3S. l9 3S .19 3U9 n.u 3S.19 

101-•ariable co1\1, incl. deprtciatio1 2T2.U 212.64 212 .14 212.14 212.14 .,, ............•. ---·····---·-- ---··········· ·············- ···········-·· .. 
U'I Oper1\lo11l 11r1l1 . . . . . . • . . . -141.11 -lU.68 -141.81 -tu.II -141.H 

l1 l of \0\11 11111 . . . . . . . . . -31.0T -31.07 -38. 07 -H.OT -H.07 

Co1\ of tl111ct . . . . . . . . . . . 0.00 D.00 0.00 O.H O.OD 
-·-····-······ ------········ ········------ ......•.....•• . ............. 

Cro11 profit ............. -141.H -141.U -141.81 -141.11 -141.H 
lllo111ce1 .............. 0.00 0.00 0.00 0.00 0.00 
Ta11blt profit ............ -141.81 -141.68 -141.U -141.H -141.H 
Tai ................. 0.00 0.00 0.00 0.00 0.00 

-----------·-- -------------· ----·-········ ---··········· •.....•....... 
It\ profit .............. -1H.H -141.61 -141.U -141.H -141.11 

Dl•lde1d1 paid . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 
81dil\rlbl\td profit ......... -141.11 -141.68 -141.88 -141.H -141.11 
lcc111l1\td 11di1\rlba\ed profit ... -2341. T2 -2490.40 -2632.07 -2173. n -29U.42 

Cro11 profit, l of total 1alt1 . . . . -31.0T -31.0T -31. OT -H.OT -31.0T 
le\ profit, l or to\•l 1ales . . . . -38.0T -38.0T -38. 07 -31. OT -31.0T 
IOI, It\ prof it, l of eqai\J . . . . . -12 .22 -12. 22 -12.22 . -12.22 -12. 22 
IOI, let profit•i1ttre1t, I of i1•e1\. -10.26 -10. 06 -10.06 -10. 06 -10.06 
······-··········-······-·····-·-··············································································"~' ··••·········•••••· 

&11onlu1 Chloride Pl11\ ·-- fin11clal AnalJ1l1 - JulJ 1~88 
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TABLE A. 7 --·············· conn 2 I • IRDOSTIUL PIOJICTS SIHICI, ADDIS &BU& •..•• ····-········-······-·-··················-············ . 

Projected Ball'nce Sheets, construction in 'OOb Birr 

Tear ............. . 

total a11e\1 . . . . . . . . . . 

'iaed a11e\1, 1e\ of deprecia\io1 
Co11\r1c\lo1 11 pro1re11 . . . . 
C1rr11\ 1111\1 • . . • . . . • • 
c .................. . 
C11• 11rpl11, fi111ce a•ailable . 
Lo11 carrlt4 f or11rd . . . . . . 
Lo11 ...•.......•. 

Tot-1 ll1bilitle1 ..... 

l••l\r capi\al . . . . . . . 
le1er•11, r1\1i1ed profl\ . . 
Profit . . . . . . . . . . . . 
Lo11 11d 11dl11 \era deb\ . . . . 
C1rre1\ ll1bilitle1 ...... . la•• o•erdraf\, fi1a1ce reqaired. 

Tohl debt .......... . 

lq1l\r, I of ll1blll\ie1 ... . 

s;s .10 

0.00 
Ul.10 

0.00 
o.eo 
0.00 
0.00 
0.00 

$41. IO 

~•S.10 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

100. 00 

2 

llSt.80 

S41.IO 
SU.TO 

I.ti 
I.II 
O.IO 
0.00 
O.H 

llH.IO 

1159.IO 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

100.00 

\ 

·······························-··········-·················································-······································· 
A11onlu1 Chloride Pl11\ ··· rt111cl1l A11lr1l1 · Jalr 1181 
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TABLE A. 7 (Cont'~-~---················ CORFU 2.1 • UDDSTIUL PIOJICTS SIHICI, ADDIS &IHA····· ···········-···--·-···············-············· 

Projected Balance Sheets, Production h ·ooo Birr 

!11r •............. 3 • 5 I ' I 

Tu\al 1111\1 . . . . . . . . . . 1423.11 IHUI 1124.0 JUT .11 ltH.H 2101 .H 
........•..... ...........•.• .............. ••.••.••.....• ...........••. . ............. 

rt11d 1111\1, 11t of d1precl1tlo1 1031. 22 902.U 714.H 145.41 511.H 452.U 
~ Co11tr1c\lo1 l1 pro1re11 . . . . O.DO 0.00 0.00 0.00 0.00 44.00 .. C1rre1\ 1111\1 . . . . . . . . . u.n 103.12 lll.00 m.n 134.U m.n ...... 

c .. ~. b11t ........... 10.14 10. 22 10.34 10.41 10.41 10.41 
C11~ 11rpl11, fi111ce 1•1il1blt . 0.00 0.00 0.00 0.00 0.00 0.00 
Lo11 carried f or11rd . . . . . . 0.00 211.H H4.U 121. 04 1HT.12 1214. u 
Lo11 .............. 211.H 215.H 2H.22 231.51 Ul.51 112. 32 

Total ll1bllltie1 . . . . . . . . 1423. 89 1511.30 1724. 43 110 .II llS5.IO 2101.H ...... ...... .....•.••.•.•. ·········•···• .............• .............. . ••••........• 
1 .. u, capital ......... 1U9.IO llSl.IO 1 IS9. ID llH.IO 11H.IO JUI.ID 
le11r•t1, ret1l1ed profit .... 0.00 0.00 0.00 0.00 0.00 0.00 
Pnfit ............. 0.00 0.00 0.00 0.00 0.00 0.00 
Lo11 aad 1tdla1 ter1 debt . . . . 0.00 0.00 0.00 0.00 0.00 ~.PO 
Cvrrnt lhbilltlu ....... 30.39 32.28 3UO 37 .93 n.u J1. 93 
l11t o•erdr1ft, fiaaace required. 233.U 389. 22 S29.S2 no. u TSl .17 910. I~ 

Tohl debt ........... 263.19 42UO H4.83 688. ll 796 .10 t48' 09 

l•uitJ, I of li1bilitie1 .... 11.46 73.34 67 26 12. TB H.30 ~S.02 
·······························································••·•········••···•··············••••••··••·•••••·····•··• .....•••••. 

A1101iu1 Chloride Plaat ··· Fl111cl1l An1l11l1 · Jalr 1111 
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TABLE ~:.? ... J~~i:i~~-~.L ........................ co"'u 2.1 . IHOSTRIAL PIOJICTS SIHICI, ADDIS &BUA ••••• ·······-····--·-·-····· 

Projected Ba lance Sheets, Product ion ln ·ooo llrr 

Te1r ............. . 

Total 1111\1 •..••..••• 

fl1e• lllt\1 1 It\ of •eprtci1\lo1 
Co11\rt1c\lo1 11 pro1re11 . . . . 
C1rrt1\ 1111\1 . . . . . . . . . 

c .... "·· .......... . 
Ca•• 11rpl11, fi111ct •'1ll1bl1 . 
Lo11 carried for11rd 
Lo11 ............. . 

To\11 li1bill\ie1 ....... . 

l••i\J c1pi\1l ..... . 
le1er,e1, re\1i1•• profit . . 
Profit ......... . 
Lo11 aid 1edi11 \er• deb\ . 
Carrea\ li1bili\ie1 .... 
111• o•erdr1f\, fi111ce required. 

To\11 deb\ . . . . . . . . . . . 

9 

2242.11 

10 

UH.IT 

11 

UH.II 

12 

2Hl.H 

u 

2711.14 

14 

21U.U 
·•····•···••·• ·········•···· .............. .......•...... •....•..•..... . ••..•••....•. 

423.U 
21.IO 

134.ST 
to.ti 
0.00 

14HJ1 
111 .12 

2242.H 

nt.u 
O.DD 

lH.31 
to.ti 
0.00 

1141 .62 
111.41 

2350.IT 

213.21 
0.00 

U4.3T 
10 .41 
0.00 

1134.10 
111.41 

201.H 

214." 
0.00 

Ut;T 
10.41 
0.00 

2020.n 
111.41 

UH.H 

lit.It 
44.H 
iu.n 
lD.41 
0.00 

2207.H 
141.11 

2Tll .14 

ltl.41 
21.IO 

U4.ST 
10. 41 
0.00 

2341.U 
141.H 

nu.u 
-···--········ ·······-······ ·············· ........••.... ........•..••. . ......•...•.. 

11S9.IO 
0.00 
0.00 
0.00 

31.93 
1044. 9S 

1012. II 

SUI 

tU9.IO 
0.00 
0.00 
0.00 

37.93 
ttS2.94 

tt90.81 

49. 34 

ttU.80 
0.00 
0.00 
0.00 

37 .93 
1260.93 

1291 .16 

41.17 

ttH.IO 
0.00 
0.00 
0.00 

37.93 
1311.92 

1408.85 

0.19 

tlH.H 
0.00 
0.00 
0.00 

n.n 
U20.91 

me.u 
42.H 

llH.IO 
0.00 
0.00 
0.01 

37.93 
IUS. TO 

un.n 

40.U lqal\J, ' of ll1bill\le1 .... 
···············--··············--··-···················-··--········································································ 
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TABLE A. 7 (Cont'd) .................... COUAI 2. 1 . UDUSTIUL PIOJICTS SllYJCI, &DDIS &HI& ••••• --------------------------------------------------

Projected Balance Sheets, Production la ·ooo Birr 

tear .......... . 

Total a11et1 . . . . . . . 

Jized a11et1, net of depreciation 
Co11tractlo1 ia pro1re11 . . . . 
C1rre1t a11et1 . . . . . . . . . 
Ca••· bait .. ' .. ' .. ' .. 
Ca•• 1arpl11, fi111ce a•ailable . 
Lo11 carrled for1ard 
Lots .......... . 

Total liabilities ....... . 

lqaitJ capital . . . . . . 
le1er•e1, ret1l1ed profit . 
Profit . . . . . . . . . . 
Lo11 11d 1edia1 ier1 debt . 
Carre1t liabilities .... 
B11t o•erdraft, fin11ce required. 

Total debt . . . . . . . . . . . 

lqaltJ, l of llabllitie1 .... 

IS 

2961.42 

184.5: 
o.oa 

134. J7 
lC.46 
0.00 

2490.40 
141.68 

2961.42 

11S9.80 
0.00 
0.00 
0.00 

37.93 
1163. 69 

1801. 62 . 

39' 16 

16 

3069' 41 

tSO. 13 
0.00 

134.31 
10 .48 
0.00 

2632' 07 
141.68 

3069' 41 

1159' 80 
0.00 
0.00 
0.00 

37 .93 
1811. 68 

1909 .61 

3T.T9 

17 

3171.40 

111. ts 
0.00 

134. 37 
10.48 
0.00 

2773. u 
141.68 

3177.40 

11~9' 80 
0.00 
0.00 
0.00 

37 '93 
1919 .67 

2017 .60 

36.SO 

&11onla1 Chloride Plant ··· Fi111cl1l &1al71i1 · JalJ 1988 
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-------!~-~~~-~:-~ ____ :-__ -~£9~9-1:1.~~-~~~~~~-!-~----------·· COHH 2.1 • IIDOSTIUL PIOJICTS SIHICI, ADDIS &BlBl ••••• 

Caehflow Tables, cone t r u ct ion la ·ooo Birr 

Tear ...... 1 2 

Total ca1• l1f lo1 451.12 536.07 
---------·---- --------------

Jl1a1clal re101rce1 . 451.12 536.0T 
Sale1, aet of ta1 . . 0.00 0.00 

Total ca1• 01tf lo1 . . 451.12 536.07 
-------------- --------------

"11 Total a11e\1 . . . . 451.12 536.0T U'I 
0 0,.ra\111 co1\1 . . . 0.00 0.00 

Co1\ of f l1a1ce . . . ~.00 0.00 .. ,., ... \ ..... 0.00 0.00 
Corporate \11 ... 0.00 G.00 
t1,1•e1d1 paid . . . 0.00 0.00 

S1,.111 ( deficit ) 0.00 0.00 
C111lated ca1• bala1ce 0.00 0.00 

I1flo1, local . . . . 239.31 216.40 
O.\f 101, local . . . . 239. 31 216.40 
S•r•l•• ( deficit I 0.00 0.00 
l1flo1, forei11 ... 211.11 319.67 
O.tflo1, forel11 .. 211.11 319.67 
S1rpl11 ( def lcit I 0.00 0.00 

le\ ca1•f lo1 . . . . -451 .12 -536.0T 
C111la\ .. 1e\ ca1•f lo1 -451.12 -917.19 

l1101la1 C•loride Plait ··· lco101ic &11lr1i1 · Jalr 1918 
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TABLE A. 8 (Cont'.~£ ............................ COMFAR 2.1 ........................................................................ INDUSTRIAL PROJICTS SIR•ICI, ADDIS ABABA ····· 

Cashf low tables, production in '000 Birr 

Year ...... .. 3 4 ~ 6 7 6 

Total cash lnf 101 .. 184.78 188. 91 229.88 269.99 267. 42 267. 42 
........................ .................... ...................... ·········~·--· .. .. .. .. .. . .. . . .. .. . . .. .. .............. 

Ji111cial re1ource1 . 24.32 1.71 2. 57 2. S7 0.00 0.00 
Sale1, 1et of ta1 .. 160.45 187 .19 227.31 267. 42 267.42 267.42 

Total cash outf lo1 .. 396.64 337. 71 37U9 407.70 392. 86 429.60 .,, 
... .. .. . .. .. .. -............ ......................... ........................ ...................... ........................ . ............... 

U'I ...... Total a11et1 ... 90.50 9.89 14.84 14. 84 0.00 36. 74 
Operati11 co1t1 . 306. 14 327.82 360.34 392.86 392.86 392.86 
Coat of finance . 0.00 0.00 0.00 G.00 0.00 0.00 
Repayment .. 0.00 0.00 0.00 0.00 0.00 0.00 
Corponte tu 0.00 0.00 0.00 0. 0(1 0.00 0.00 
Di,ide1d1 paid ... 0.00 0.00 0.00 0.00 0.00 0.00 

Surplus I deficit ) ·211.86 ·148.81 ·145.31 · 137. 71 ·125.44 ·162.18 
Cuaulated cash balance ·211.86 ·360.67 -~o~.98 ·643.69 ·769.13 ·931. 31 

lnflo1, local ... 177.16 187. 97 228. 48 268.59 267.42 267.42 
Out flo1, local . . . . 2~1.6~ 227.23 243.93 2~9.6~ 2~6. 71 262.6~ 
Surplus I deficit ) ·74.49 ·39.26 -1~.4~ 8.94 10. 71 4.77 
lnf 101, forei1n ... 1. 61 0.93 1.40 1.40 0.00 0.00 
Outf 101, forei11 ... 144. 99 110. 48 131.25 148.0~ 136. IS 166.95 
Surplu1 ( deficit I · 131. 37 ·109.SS ·129.85 ·146.6~ · 136 .1 s ·166.95 

Met c11hf lo1 . . . . . ·211.86 ·148.81 ·IH.31 · 137 '71 -m.44 ·162.18 
Cu1ulated net caahf 101 ·1199.0S ·1347 .86 ·1493.17 -1630.88 -ms.32 ·1918.SO 
.......................................................................................................................................................................................................... 

A11onlu1 Chloride Plant··· lcono1ic Anal11i1 · JulJ 1988 
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TABLE A. 8 (Cont I~! _______________________________ conn 2.1 - llDOSTIUL PIOJICTS SIHICI, ADDIS HAU -----
····----------------------·····-···· 

~ 
·~ 

~ ~:J~ (C.) ~[ '··)~ 
~~·.:±~~~}.,CO MFA~ 
·~,.. ... ~ :: 1 Ull I 1111 

Cashf low tables, prod u c t ion 11 '000 Birr 

Tear ......... 9 10 11 12 13 14 

Tot1l c11• inflo• .. 261.42 267. 42 267. 42 267. 42 267. 42 267. 42 
--····-······· ·······-······ ··-··········· ................••....•••••............... 

f i1ancial re101rce1 . 0.00 0.00 0.00 0.00 0.00 0.00 
Sales, aet of t11 . 267. 42 267. 42 267. 42 267. 42 267. 42 267. 4? 

"ti Total ca1h outflo• . 414.86 392.8£. 392.H 39t86 429.60 414. 96 
V'I --···········- ---------·-··· •••........... ·········--··· .........•.•.• ·····-········ 
"' Total a11et1 . . . 22.00 0.00 0.00 0.00 36. 74 '2. 00 

Operati11 co1t1 . . 392.86 392.86 392.86 392. 86 392 .}6 392.86 
Coat of f l1a1ce .. 0.00 o.no 0.00 0.00 0.00 0.00 
lepay1eat ..... 0.00 0.00 0.60 0.00 0.00 0.00 
Corporate tu ... 0.00 0.00 0.00 0.00 0.00 0. 00 
Ditide1d1 paid ... 0.00 0.00 0.00 0.00 0.00 0.00 

Surpl11 ( deficit l -147 .44 -12S.44 -m.u -t2S.44 -162.18 -141.44 
Cu1nl1ted c11• b1la1ce -1078.lS -1204.19 -1329.63 -WS.07 -1617.2S -176'. 70 

11flo1, loc1l ... 267. 42 267. 42 267. C2 267. 42 267.~2 287. 42 
Outflo1, local ... 260. 71 2H.71 2S6 .11 2S6 .11 262.6S 260. 7 I 
S1rpl11 ( deficit l 6. 71 10. 71 10. 71 10.11 4.77 6.71 
Jaflo•, forei11 . . 0.00 0.00 0.00 0.00 0.00 0.00 
Outflo1, forei11 .. 1S4.1S 136. lS 136.15 136 .15 166. 95 U4.15 
Surplue ( deficit ) -1S4.1S -136.15 '·is. IS -136. IS ~m.n -U4.15 

let c11~f lo1 . . . . -141.44 -lU.44 44 -12S.44 -112. lS ·UT.44 
Cu1ulated 1et ca1hf lo1 -2065.94 -2191.38 82 -2442.26 -2604.44 -27Sl.88 
----------------------------------------------------------·-·- --------·-----------------------------------------···-····-·······-

A11onlu1 Chloride Plant --- lco101ic l11lJ1l1 - JulJ 1988 
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TABLE A. 8 (Cont'd) ------------------------ COHU 2.1 -----------------------------------------------

l.f~i~ (41 
~-l:.J ~.~;if C 0 MF AR 
~~·~ .·I I.Ill r 1111 

IRDDSTllAL PIOJICTS SllYICI, ADDIS ABABA ····· 

Cashflow tables, production in '000 Birr 

Tear ......... IS 16 17 

Total ca1h l1flo1 . . 267 .42 267. 42 267. 42 
-------------- -------------- --------------

f i1a1cial re1ource1 . 0.00 0.00 0.00 
Sale1, net of ta1 .. 267.42 267.42 267. 42 

Total cash oatf 101 . 392.86 392.86 ~~2.86 
"tj 

-------------- -------------- --------------U1 
Total a11et1 . . . 0.00 0.00 w 0.00 
Operatl11 co1t1 . 392.16 392.16 392.86 
Coit of finance . . . 0.00 0.00 0.00 
leparaent ..... 0.00 0.00 0.00 
Corporate tu .. 0.00 0.00 0.00 
Di•ide1d1 paid ... 0.00 0.00 0.00 

Sarpla1 ( deficit I -l2S.44 -l2S.44 -12S.44 
C111lated ca1h bala1ce -1890.14 -201S.51 -2141.02 

J1flo1, local . . . . 267 .42 267. 42 267 .42 
Outflo1, local .... 2S6.?1 2S6. 71 2S6. Tl 
Surpl11 ( deficit ) !~.71 10. 71 10. 71 
llflo1, f orel11 . . . 0.00 0.00 0.00 
Outflo1, for~l11 ... 136. IS 136. IS 136 .1 s 
Sarpla1 ( deficit l -136. IS -136. IS -136.IS 

let ca1hf lo1 . . . . . -12S.44 -IU.44 -m.u 
Cu11l1ted 1et c1ehf lo1 -21TT. 33 -30b2.TT -3128.21 
--·--·-·-------------------------------------·-···-··-····----··························································-··········· 

A11oniu1 Chloride Plant --- lcoao1lc &n1l11l1 - Jul1 1988 
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TABLE A.8 (Cont'd) 

""' .. l: . ... 
•I!~- .. ·t'- ~ W.f·~fMi]i~'1i~ ;.j I 

~~:·-~~::.')? r OMF·Ar,, . .... \ .l ... n 
~··~ ... ·1 111111111 

-----------------------------------------------------------------· ·--- COBPAI 2.1 · JIDOSTllAL PIOJICTS S'IYICI, ADDIS ABABA ····· 

Caahflow Diacounting: 

1) lquitr p1id •er1u1 •et l1co1e flo1: 
let pre1e1t •1lae .............. -1139.16 1t 10.00 ' 
l1tern1l lite of letarn (11111) .. not foa1d 

b) let Worth •er111 let c11h retura: 
let pre1e1t •alue .............. -1744.31 at 10.00 ' 
J1tern1l late of letar1 (11112) .. -10.55 1 

cl l1ter1al late of Return 01 total 11Te1t1ent: 
let pre1eat ••lue .............. -1144.31 at 10.00 ' 
l1ter11l late of letara ( Jll I . . -10.SS 1 

let Worth : lqaitr paid plu1 re1er•e1 

--------------·------------------------------·------------------·--·········-·············-··-----------·-···········---·-····-····· 
A11onlu1 Cblorlde Plait --- lco101lc A11lJ1l1 · JalJ 1988 
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The biggest pot·ent· •_al use of straw is for makin'j ::+: 1 .-.w­
board as a chipboar,! t ·::·Pe oi construction product. Because 

of its tightly compressed characteristic, it offers consider­

able resistance to fire. Moreover, it has a sound insulating 

property and can be used in varying climates. 

The total future dEmand for strawboard/chipboard in the 

building construction sub-sector will be in the range of 7200m> 

and 19700m, in 1988 and 2002, respectively. The existing chip­

board plant will cover about 22-60% of the market over the period 

under review. The unsatisfied demand will thus vary between 

2900m 2 in 1988 and 15,400 m2 by the year 2002. 

It is suggested that the project should consider the 

establishment of a plant with a capacity equivalent to the avail­

able minimum scale of operation (150,000 m2 p.a.). It will 

operate in three shifts. 

The product is produced on a semi-automatic machine in 

a continuous board. The basic raw material is subjected to 

heat and pressure during its progression through the machine 

and the resultant slab shape is covered with a smooth liner, 

such as stiff paper, which is automatically glued to all 

surfaces. 

The initial investment cost of the plant is estimated to 

be Birr 9.47 million. The foreign currency component amc·unted 

to Birr 5.35 million, of which about 68\ will be for the purchase 

of machinery and equipment. 

The project is financially and economically viable. The 

corresponding rate of returns turned out ·-..o be 16.54\ and 19.79\, 

respectivley, with net present value of Birr 4.36 million and 

Birr 7.06 million discounted at 10\ p.a. 
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Most developing countries are currently facing serious 

shortages of building materials, mainly, due to the critical 

shortage of wood, which is the principal traditional building 

material, resulting from improper exploitation of forests. In 

order to alleviate the problem, the development of substitute 

products, such as strawboard, has gained wide acceptance in 

most developing countries. This study is thus intended to in­

vestigate the commercial and technical viability of strawboard 

manufacturing in Ethiopia. 
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l-. • MARKET STUDY 

1. Product Description and Application 

Straw has also a great potential in the building in­

dustry because of its chemical and physical consistency. In 

a world with mass demand for building materials, and where th~ 
poorest nations have the greatest demand, the materials need 

to be indigenously available, plentiful in supply, stable in 

raw material costs, be cheap in conversion, multi-fan~tional, 

time saving in their use, low in energy consumption, insulat­

ing in performance and long lasting. Strawboard is a buildinq 

material which possesses most of these properties. 

The technology of converting straw into sturdy building 

board was developed about forty years ago. The boards, which 

can vary in thickness between 35 mm and 75 mm, can be used for 

roofing, flooring, doors, ~artitions, shat~~ring, packaqing, 
furniture, pallets, display boards, office screens and ~refabri­

cated housing.I It is a rigid building type panel produced 

from clean, dry unpulped straw or similar fibrous raw materials. 

The inherent chemicals in the straw provide the set. No binder 
or cement is required for the straw core. This provides its 

advantage over other chipboard products which require substantial 

quantities of resin. 

Strawboard, because of its tightly compressed charac­

teristic, offers considerable resistance to fire. Moreover, 
it has a s~und insulating property and can be used in varying 

climates. 

1 Stramit.International, the Processing and use of Waste 
Straw as a construction Material. 
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\a) Past and Present Demand zi.<..:. _sment 

As stated earlier, the biggest ~otential use 

of straw is for making strawboard as a chi~board tYJ:e of con­

stru=tion product. Therefore, the demand for the former is 

investigated in relation to the demand generated for the latter 

by the buildin~ construction sub-sector. The furniture industry, 

which also uses a substantial quant;ty of chipboards, is not, 

however, considered to be a possible market for the type of 

strawboard that this project envisages to produce. 

The present supply of chipboard for roofing, 

partitions etc. is far from satisfying the current demand level. 

Thus, this exercise involves in determining the total unsatisfeid 

demand for chi~board in the building construction sub-sector. 

Subsequently, the estimated demand gap is assumed to be filled 

up with a strawboard of the type envisaged in this project. 

The market is supplied by the Ethiopian Chip!:>oard 

and Furniture Company which has a production capacity of 6000m> 

of chipboard per year. The plant has no excess capacity to 

augument the supply nor has immediate plans to expand and/or 

establish a new plant. It supplies currently about 5400 m> 

of chipboard per year, of which about 80\ is absorbed in the 

building construction sub-sector. 

According to the available information, the supply 

of chipboard to the market is considerably lower than what the 

market demands. For example, in 1986 the supply destined for 

the building construction sub-sector alone resulted in a short 

fall of about 30•. 

Q4 
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2. Demand Analysis 

(a) Past and Present Demand Assessaent 

As stated earlier, the biqqest potential use 

of straw is for makinq strawboard as a chipboard type of con­

·struction product. Therefore, the demand for the foraer is 

investigated in relation to the demand qenerated for the latter 

by the buildinq construction sub-sector. The furniture industry, 

which also uses a substantial quantity of chipboards, is not, 

however, considered to be a possible market for~the type of 

strawboard that this project envisages to produce. 

The present supply of chipboard for roofinq, 

partitions etc. is far from satisfyinq the current demand level. 

Thus, this exercise involves in determining the total unsatisfeid 

demand for chipboard in the buildinq construction sub-sector. 

Subsequently, the estimated demand qap is assumed to be filled 

up with a strawboard of the type envisaqed in this project. 

The market is supplied by the Ethiopian Chipboard 

and Furniture Company which has a production capacity of 6000m 1 

of chipboard per year. The plant has no excess capacity to 

augument the supply nor has immediate plans to expand and/or 

establish a new plant. It supplies currently about 5400 m1 

of chipboard per year, of which about 80t is absorbed in the 

building construction sub-sector. 

According to the available information, the supply 

of chipboard to the market is considerably lower than what the 

market demands. For example, in 1986 the supply destined for 

the building construction sub-sector alone resulted in a sh~rt 

fall of about JOt. 

Q4 
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An end-use methoa is adopted to esti. ·. . the 

future demand for strawboard. The end-user, as indicated earlier, 

is the building construction sub-sector. It is further assumed 

that any anticipated increase in the building construction 

investment will bring about a ~ro-rata increase in the demand 

for strawboard. 

In the Ten Year Perspective Plan, the building 

construction sub-sector is antici~ated to grow at a rate of 

ls• annually, starting from an o~timistic base figure. The 

~ast three years of the Ten Year Pers~ective Plan witnessed 

an average accomplishment of only SO•. Thus, for the purpose 

of this study, the building construction sub-sector is assumed 

to grow at an average annual growth rate of 7.S•. This rate 

of growth is thus assumed to be more realistic in reflecting 

the anticipated growth of demand for strawboard. 

The demand in the base year (1986) was estimated 

to be 6200 m1
• Applying the assumed rate of growth to the base 

figure, the total future demand for strawboard in the building 

construction sub-sector will be in the range of 7200 m1 and 

19700 m1 in 1988 and 2002, respectively. The unsatisfied demand, 

which is this estimated demand less the supply from the plant 

mentioned earlier, will vary between 2900 m1 in 1988 and lS400mJ 

by the year 2002. For details see Table I. 

QS 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Year 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

DEMAND •'ORECAS'l' FCR STRAWB0',f<.D :N THE 

BUILDING CONSTRUCTION SUB-SECTOR 

( MJ ) 

Estimated 
f unsatisfied Total Existing 

Demand Su~i;l~· Demand 

7200 4300 I 2900 

7700 4300 I 3400 

8300 4300 I 4000 

8900 4300 I 4600 

9600 4300 5300 

10300 4300 6000 

11100 4300 6800 

11900 4300 7600 

12800 4300 8500 

13700 4300 9400 

14800 430G 10500 

15900 4300 11600 

17100 4300 12800 

18300 4300 14000 

19700 4300 15400 

-

- Q6 -
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''. .• ·- s.::l li:.g price IOi ··!,; ~b·.)arc~ of th.l ~y,:1ess .i.;. ··I"!' 

is E~rr 12.35 per m2
• The se11:~9 rrice of strawboard could 

be possibly cheaper as its unit pr .. xluction cost is expected 

to be lower than the cost of chipboard. However, for the pur­

pose of the financial analysis the selling price of chipboard 
is adopted. 

B. PLANT CAPACITY AND PRODUCTION PROGRAMME 

1. Plant Capacity 

The available minimum scale of operation is 150,000m 2 

per year. The expected market demand, however, is far in 

excess. It is expected to range, interms of metre squarel, 

from 181300 m2 in 1988 to 962500 m2 by the year 2002. The plant 

can operate in three shifts, covering about 47\ of the demand 

that will prevail in the year 2002. In view of the fact that 

the product is a new venture as against chipboard, it is recom­

mended that production starts at the available minimum scale 

of operation. 

'} . Production Pr • .,qramme 

The ex:;>ected market demand is far in excess of the 

minimum scale of operation. Thus the plant should start-up 

in a three shift operation in order to fill-up the expected 

demand gap. If the plant is assumed to start operation in 1993, 

it will soon fail to meet all the expected demand gap. Thus 

the establishment of another plant of equivalent capacity should 

be considered in 1998. Por detail production programme see 

Table II. 

1The conversion from cubic metre into square metre was made 
by dividing the former by 0.016 m, which is the average 
thickness of Ethiopian Chipboard. 

Q7 
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Year 

-

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

-rABLE II 

PRODUCTION PROGRAMME FOR STRAWBOARD 

PRODUCTION PLANT 

Estimated 
Demand Production Ca~acity 

Gaf Programme Utilization 
( m ) ( mz ) ( ' ) 

375000 315000 70 

425000 382500 85 

475000 450000 100 

531300 450000 100 

587500 450000 100 

656300 450000 100 

725000 450000 100 

800000 450000 100 

875000 450000 100 

962500 450000 100 

- Q8 -

Demand 
Coverage 

( ' ) 

84 

90 

95 

85 

77 

69 

62 

56 

51 

L 
47 
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A. RAW MATEP!ALS 

l. Straw Availability 

The project is planned to process straw from wheat 

and barley, which are abundantly grown in the country • 

The peasant farming sector, the domina1•t source of 

the country's agricultural produces, uses an average of 1.23 

million hectares of land annually for growing wheat and barley 

only (See Table III). However, it will be difficult to collect 

straw commercially f·rom the peasant sector, since the farms 

are scattered and the farmers use the straw, among others, to 

feed their cattle. An exception is the mechanized peasant 

cooperative farms, which are increasing in number, as to be 

seen in the Arsi and Gojjam Administrative Regions. 

With respect to the State Farms, the Southern Agricul­

t~ral Development Corporation is the main, if not the only, 

producer of wheat and barley. The concerned state farm 

enterprises under the Corporation, and their respective wheat 

and barley farm lands and production are given in Table IV. 

Tne actual quantity of the available straw depends 

on several factors, including seed variety, soil conditions, 

fertilisers, metrological conditions, harvesting techniques, 

etc. With the t~xception of about 1600 tons of straw per year 

presently collected by the Animal Feed Corporation from the 

Di.xis State Farm for animal feed preparation, the state farms 

burn their st1aw at a cost to clear the farm for the next plan­

tation and only a negligible amount is grazed by roaming herd. 
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It is 9er·:;·_.· ·- ·.:..: .. . cved ;_·,.-:.tan av·::-r.,it:~ (.;l .2: ·11s 

r.f ·craw per hectar.- car oe mechanically recovered fro&,, 1.:. •. c 

state farms, the unrt..-csverable part serves the purpose of 

enrichin9 the soil for the next season. The recorded data from 

the Dixis State Farm puts the average net recovery as high as 

2.l tons/hectare. It must be noted, ho~ever, that the grain 

yield rate of the Dixis State Farm is also higher than the 

average: third among the state farms, exceeded by the Lole State 

Farm which has the highest yield rate and the Seruf ta State 

Farm standin<J second. 

To be on the conservative side, an average recoverable 

rate of 1.2 tons of straw per hectare has been used in this 

study for all state farms. This gives a total of about 93,000 

tons of mechanically recoverable wheat and barley straw from 

the state farms in the Arsi and Bale Administrative Regions 

only, 37,650 and 55,380 tons, respectively. Details for each 

farm are given in Table VI. 

The Ministry of State Farms Development in con­

junction with the Southern Agricultural Development Corpora­

tion are presently entertaining a project idea to produce about 

5000 tons per year of straw briquets at the Dixis State Farm. 

This still leaves about 88,000 tons of straw per year available 

in the state farms for this project and the Straw Treatment 

and Pelletising project, being studied parallely. However, 

this quantity alone is not sufficient for the requirement of 

both projects, since the Straw Treatment and Pelletising Project 

requires a substantial quantity of straw. Hence, the mechanized 

peasant cooperatf ve farms should be considered as a possible 

potential source of wheat and barley straw for the Straw Pel­

letising Project. 

QlO 
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Region 

, Area Production Area Produ1~t ion Ar~a Pro1tuct ion A red --·· ----
Ha Qt Ha Qt Ila Qt Ha 

-
Total 693210 6014127 486580 4821120 748773 !l067Y96 53267 

Arssi 123073 1297816 129720 1728932 110654 1156110 134145 

Bale 24005 220840 11565 10'">311 26854 179650 11176 

Gamogofa 15836 106022 3939 31604 22352 126168 4182 

Go jam 127197 919697 42448 415082 125704 673174 48379 

Gonder 95532 1300753 45382 4tJl835 106642 9} I) 4 2 ·~ 48608 
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Kofa 8524 65168 3841 31284 6251 40967 4437 
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Sidamo 39842 278214 4341 43921 42742 225611 7987 

Wollaga 21109 150367 6707 57937 21343 130724 7105 

Wallo ~5002 285599 50672 318439 62971 2a16tn 73988 

SOURCE: General Agricultural Survey, Preliminary Report 1983/84, Vol. 1, 

Planning and Programme Dept"' Ministry of Agriculture. 
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"'' ·· : <:raw collectior. 1 alivery to t:his projE:-.;c 

can be carried uut in :\ similar ~ 1ner as is presently being 

done at Dixis State Farm. At present, all harvesting is carried 

out by combine harvesters. The recoverable straw is picked 

up and baled by mechanised square balers (John Deere 342 A) 

pr~ducing bales of about 15 kg with a dimension of 1.00 x 0.46 

x 0.36 meters (0.166 m1 /bale). The bales are ejected from the 

baler as it moves and manually collecte~ and placed in piles 

at the perimeter of the field. The bales are then manually 

loaded on traiiers for delivery. 

It will be necessary to replace the manual field 

collection of bales with wheel tractor driven trailers as the 

consignment is going to be much higher than the present one. 

It must be noted that harvesting starts at the end 

of October or early November and is generally completed by early 

January. The straw collection has to take place simultaneously 

for technical reasons and for the fields have to be cleared 

for preparatio~ for the next plantation which starts shortly 

then after. This leaves a net collection period of about three 

monthn and the capacity of the collection facilities (balers, 

tr~ilers, wheel tractors, labour: etc.) has to take this fact 

into account. 

The storage facility at tha project site should also 

consider the seasonal supply of straw. Considering the high 

volume of the storage req~~rement, ~t will be preferable to 

u£e open storage, where the straw is covered with light weight 

tarpaulins only. Enough space should be left between the bale 

piles {about Sm) to create a fire break. Taking this into 

account, a straw volume (in tons) to the storage space area 

(in m2
) of about 1:2 can be used to estimate the open space 

require1neilt. 

Q11 
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1. 

.-_'!'.!: :~:!L ·:s A~H: t_'.'l'l!..lflE~-- ----- --------

Other than snaw, the project req•Jilt?S low quality (e.g. 

recycled) paper of about 410 gms/m 2 and glue. The power load 

requirement for the given plant capacity is about 240 kw. No 

water is required for the process. 

C. MATERIALS AND INPUTS COSTS 

The consumption rates and estimated prices of all raw 

materials and inputs are given in Table V. 

It is assumed that the concerned f ar.ns take over the straw 

collection activity, as this is closely interlinked with their 

normal farm operations and supply the proejct. The farms can 

either buy the required trailers balers, trucks etc. by them­

eelves or lease them from the project. At present, Dixis farm 

charges 0.10 Birr/Bale (6.70 Birr/ton) for straw only. Rough 

estimations under normal conditions indicate a price of about 

20 Birr/ton of baled and collected straw at farm site (including 

collection and over head costs and some margin). Transportation 

to project site will be a considerable additional cost depending 

on the distance. 

In this study an international price of 50 Birr/ton delivered 

at project site, as practiced in the UK, has been taken. 

The straw requirement given in Table V assumes a maximum 

of 16\ moisture content of the delivery and 5\ loss in process. 

Ql4 
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Item 

Straw 
Pape·r ( 410gm/m2 ) 

Glue 
Electricity 

~ -- .._·_ v 

RA~ ~IATERIALS AND l~PUTS CONSVHPTION AND COSTS 

I l.nnual Cost 
Consumption I For 450,000 m2 

Per m2 of unit 
Board (Birr) 

Board Price F.c. LC. Total 

20 kg 50 Birr/t - 450,000 450,000 
0.8 kg 1. 60 Birr/kg - 476,000 576,000 
o. 5 kg 1.00 Birr/kg 225,000 5\i,250 281,250 
2 kwh 0.22 Birr/kWI - 198,000 198,000 

Total 225,000 1,280,250 1,505,250 

.• Ql ~ 
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As straw, the F·l. incipal raw material, is very bulky to 

transport, the factory should normally be located such that 

the source of straw supply should be within a 50 km radius of 

the factory. 

Furthermore, ~ince the project has to rely on a licence 

for the technoiogy and requires skilled manpower, the location 

should provide enough infrastructural and social facilities 

to reasonably attract both the staff of the licensor and the 

skilled labour force. The required electric power should also 

be available. 

Taking the above into consideration, it is proposed that 

the project be located at Asella town which is only 175 km from 

Addis Ababa, a major market centre. Asella is the capital of 

Arsi Administrative Region and provides the required infras­

truct~ral a~d social facilities. 

If located at Asel la, over one-tt&ird of the straw require­

ment of the project can be supplied from Lole State Parm, 40 

km from Asella. The re~aining two-third can easily be obtained 

f~om the mechanised peasant co-operative farms at Lole and/or 

Etteya (the latter only 23 km from Asella). Each of these 

cooperative farms is much bigger than the Lole State Farm. 
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VI. TECHNOLOGY AND ENGINEERING 

A. TECHNOLCGY 

This profile considers the manufacture of strawboard as 

a chipboard type of construc~i~n product. The process described 

below is one patented by Stramit which can capitalise on a ready 

availability of straw and manufacture it into building boards. 

The boards, which car. vary in thickness between 35 mm and 

75 mm, can be used, for example, for roofing, flooring, doors, 

partitions, shutteLing, packaging, furniture, pallets, display 

boards, office ~creens and prefabricated housing. Made to its 

own British Standard BS 4046, a board would typically measure 

1.2 metres wide, 50 mm thick and be cut in 2-4 metre lengths. 

The optimum density is 19 kg/m 2
• The insulating value is 

equivalent to an eleven inch cavity wall, a sound reduction 

of approximately 30 decibels at 100/32000 c/s. Further, the 

b~ards do ~ot support fire having been subjected successfully 

to every available test at the fire research station at 

Boreharnwood in the UK. 

The product itself is a rigid building type panel produced 

from clean, dry unpulped straw or similar fibrous raw materials. 

The inherent chemicals in the straw provide the set. No binder 

glue or cement is required for the straw core. This provides 

its advantage over other chipboard products which require sub­

stantial quantities of resin. 

The product is produced on a semi-automatic machine in 

a continuous board. The basic raw material is subjected to 

heat and pressu~e during its progression through the machine 

and the resultant slab ahape is covered with a smooth liner, 

such as stiff paper, which is automatically glued t~ all surfaces. 
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thic..1c. < • .;~s, ::;-. ;:-~r- ~nd 58 mm, are :--~ •-·-

l. Process and Technology 

a. Process 

The principal operations in producing strawboard 

are as follows: 

feeding bales 

bale opening 
separating waste from straw 

feeding str~w into hopper 

slab forming process 

paper lining 
cut off and ~nd sealing. 

(1) Feeding Bales 

Straw would normally be baled in the fields 

for ease of transportation and brought to the plant. Bales 
are then loaded onto the accumulative bale conveyor, two abreast, 

whee the string or wire is cut and removed before the bdles 

move onto the straw bale conveyor. 

(2) Bale Opening 

At the end of the conveyor the bale opener 

loosens and spreads out the straw in an even mat. P~ovision 

is made for dust extraction at this point before the straw is 

passed at a controlled volume to a straw walker/separater unit, 

where it is cleaned and graded. 
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\3) Separating Waste Frere Straw 

The straw w~lkers consist of a series of 

stepped paddles, inclined upwards and moving longitudinally 

in a reciprocating action. This passes the straw forward while 

allowing the chaff, stones, grain and short straw to fall onto 

a waste conveyor. The straw is ejected from the straw walker 

system and falls onto an inclined loose straw conveyor which 

carries it to the top of the straw feed hopper. Here the straw 

is fed into the reciprocating ram of the slab forming section. 

Grain and small stones ar~ fed into different 

reject channels in the separater. The grain is bagged for 3ub­

sequent resale while the ~tones are dropped into a container 

for removal. The reject short straw is normally ground in a 

separate grinding plant and sold a~ an animal food additive. 

In this way nothing is wasted. 

(4) Slab Forming Process 

The long straw is fed into a hopper, the 

level of which is maintained by means of photo-electric cells 

which actuate the starters of the drive motors of the bale con­

veyors, straw walkers and loose straw conveyors. , 

At he bottom of the hopper a set of mechan­

nical fingers pull an equal amount of straw downwards for each 

stoke of the ram. With each stroke new &traw is forced in between 

the top and bottom beds of the slab forming section, impacting 

it against the slab- of straw already between the beds. When 

the friction between the straw and the beds, the tension of 

the paper liner and weight of the slab is overcome, the slab 

will move forward. 

Ql9 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

first, where j t i ~ compressed into its slab shap:". ~ t then 

moves into the l·.'l·.::k hot plates, which are heated by means of 

thermostatically controlled electrical elements, where it is 

set permanently into its compressed state. From here the slab 

of straw enters the front hot beds where the paper liner is 

applied. 

(5) Paper Lining 

The paper liner is introduced between the 

back and front hot beds. rt is fed from two reels above and 

below the machine and passes through glue rollers. The pressure 

and heat from the bed plates bond the paper liner onto the straw 

slab. 

(6) Cut Off and End Sealing 

The slab, after leaving the front hot bed, 

moves onto the runout table at the end of which is an elP.ctrically 

driven automatic cross-cut saw unit - moving longitudinally 

with the slab to give a,ri(:fht angled cut. The saw unit is fitted 

with a device for autoamtic measuring of lengths to be cut. 

b. Technology Source 

The equipment, technical know-aow and training 

can be obtained f~om: 

Stramit International 
T0110 Rouse 
Tomo Industrial E•tate 
Creetinq Road 
Stowmarket 
Suffolk IP14 SAY 
UK 
Telephone 0449 613535 

Q20 
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~.r~:'" i. aterna·: nal ha.-- c: ~c~.i..::·: ..,..~. c:- offers 

licensees a co:~,,_,-. t t:e package which includes the _ :_(; ~nsor 

installing the A!K!':ninery, commmissioning it and running the 

factory for an initial period. Technical production back-up, 

training and technical ffiarketing back-up are also built into 

the package. 

B. ENC:INEERING 

1. Machinery and eq11ipment 

The machinery as described above is available as a 

turnkey project for around US$1.5 million, depending on in­

dividual circumstances. There is a possibility of buying a 

second hand plant from Stramit for about half this price, but 

the time scale between start of project and operation would 

be considerably longer because the plant would need to be 

stripped down and refurbished before installation. 

The plant has to be fitted with duct extraction 

equipment. Estimated cost of machinery and equipment and 

training are shown in Table VI. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. -

,. 

TABLE Y2 
MACHINERY ARD EQUIPMENT COST AND TECHNOLOGY (TRAINING PEES) 

P.C. L.C TOTAL 

I T B M (BIRR) (BIRR) (BIRR) 

Plant and Spares (turnkey 2,587,500 - 2,587,500 

Extra Presshead for dif-

f erent board sizes 93,200 , 93,200 -
Forklift trucks (~) 103,500 - 103,500 

Sub-Total (POB) 2,784,200 ~ 2,784,200 

Sea Freight (8\) - 222,800 222,800 

Inland transport, hand~-

ing and service charges 
(12.5\) I - 348,100 348,100 

Technology Pee ' Training 517,500 - 517,500 

TWo pick-up vehicles 54,000 36,000 90,000 

Sub-Total . 3,355,700 606,900 3,962,600 

Contingencies ( 10\) 335,600 60,700 396,300 

TOTAL 3,691,300 667,600 4,358,900 
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1. 

2. 

I 3. 

4. 

5. 

6. 

7. 

8. -

.nND EQU.;..PJ.I. - . . "'' TECt ,; .. 'JGY \. ~ --·--... ···-

·-
F.C. L.C TOTAL 

I T F M (BIRR) (BIRR) (BIRR) 

i 
Plant and Spares (turnkey) 2,587,500 I 2,587,500 I -

I 
Extra Presshead for dif- I 

' 

f erent board sizes 93,200 i - 93,200 

Forklift trucks ( 2) 103,500 I 
I - 103,500 
i 
! 

Sub-Total (FOB) 2,784,200 I 2,784,200 I 

-i-
Sea Freight (8%) - I 

222,800 222,800 

Inland transport, hand!- I 

inq and service charges 

(12.5%) - 348,100 348,100 

Technology Fee & Training 517,500 - 517,500 

Two pick-up vehicles I 54,000 36,000 90,000 

-
Sub-Total 3,355,700 606,900 3,962,600 

Contingencies ( 10%) ~35,600 60,700 396,300 

TOTAL 3,691,300 667,600 4,358,900 

Q22 
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The layout for the straw manufact:.uring p_1 " is shown 

in Figure I. The building needs to have a cover~d area of 

120m x 30m and a site area of 12,000 m2
• 

No special demand are made on the building. Found­

ations need to be slightly reinforced at the slab forming section 

only 

Investment cost on building and civil works is estimated 

as follows: 

Building 3,600 m2 - Birr 3,240,000 

Land & Site Preparation{2%) n 64,800 

Outdoor Works (10%) II 324,000 

Sub-Total Birr 3,628,800 

Contigencies (10%) 362,900 

Total Birr 3,991,700 

============= 
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A. ORGANIZATION 

Considering its unique manufacturing process and size, 

the project is to have its own management to run its opeY-ation 

under the supervision of a state organization. The proposed 

organization chart is shown in Figure II. 

B. MANPOWER AND TRAINING 

The total number of employees required to operate in three 

shifts is 96. The break down as well as monthly salaries/wages 

and qualifications are shown in Table VII. 

The training of staff will be undertaken by a company such 

as Stramit International, who has a great deal of experience 

in setting up plants in devloping countries. The company 

envisages six months to train the skilled workers on site, 

followed by regular visits of two weeks each year to oversee 

and carry out maintenance work and make sure the licencee is 

making as much of the potential of his plant as possible. 

Further, "-he production/technical head requires a 6 months 

training abroad at one of the licenso1•s plants. All training 

costs, with the exception of the production/techr.ical h~ad's 

flight and lodging expenses, are included in the technology 

and traininq fee as turnkey proposal. 
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FIGURE II 

ORGANIZATION CHART 
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Post 

1 Plant Manaqer 

2 '"':ecretary 

) Proudction/Technic.·a 1 
Hea~ 

4 Shift Supervisor 

s Chief ~echanic 

6 Mechanic 

7 Electrician 

8 Production Clerk 

9 Forman 

10 Operators 

11 Conversion shop 

l2 Fork lift OPJtrator 

TABLE YXI 
MANPOWER REQUIREMENT FOR ONE SHIFT OPERATION 

Persons Number 
Per of Total 

Shift Shift Persons 

-·· ·-------·----
1 1 1 

1 1 1 

1 l l 

l 3 ) 

l l 1 

l 3 3 

1 3 3 

l l l 

' 3 9 

6 3 18 

4 3 12 

1 3 3 

Monthly l 
Salary 

Per Person 

--- -·----·-
1200 

450 

900 

400 

600 

400 

400 

300 

350 

200 

200 

200 

-· 

Total 
MOltthiy I Qualificat. · 

Salary (Skill) 

1200 

4 50 I Secretarial d;i ~·, · .;.,, 

900 IBSc. in en9ine() · ... · ~ .. ; 
specialised tra.l ·,. r.·.· 

1200 I Technical school c- .. :.: ..... • 
with experience 

600 !Poly 9raduate '-'"1.! ··a,.-.~· .. 

1200 I Technical school ~ . · "., · 

1200 " " 
300 !Commercial sch.-,~. .;·. :1. te 

3150 !Technical achoo~ .. ,, ·i.; ,' 

3600 !Skilled 

2400 !Skilled 

600 Skilled 



'° IV 
co 

---------------------
Persons Number Month~ Tota1 --- .. ·-··~··· 

Post Per of Total Salary Mpnthl.ll Qual.: f; ,:n · ·,. 

Shift Shift Persons Per Person Salary ( ~;'.;. I ' J : 

- .... 

13 Labourers 6 3 18 60 1080 Unskilled 

14 Administration Head 1 1 1 600 600 Diploma with exi: ,,. ;: ·: ': r 
B.A. in administ! ~ ,~ .. 

15 Personnel Clerk 1 1 1 300 300 Commercial schO<•' ., ('(,L, . e 

16 General Service Asst. 1 1 1 350 350 Technical ' (''. : (")I ' ,. •"J ( I I:,. • • 

17 Drivers 2 l 2 200 400 3rd drivir,c,.; 'j ( .. ~; I ~t) 

18 Guards 2 4 8 60 480 Unskilled 

19 Cleaner ' Messenger 2 1 2 60 120 Unskilled 

20 Financial Head 1 1 1 600 600 Accounting diplo~ 1:, i, •, ·:" eri-
I ence or degree l . •' ; r: J 

21 Accounting Clerks 2 l 2 300 600 Commercia 1 scho. , I • ~1 ('I .• 1 ~ 

22 Commercial Head 1 l l 600 600 Diploma in mgt.. \ 1 : E!rience 
or Rf, in mgt. 

23 Sales and Distribution 
Ofticer 1 1 1 400 400 Commercial sci.," . .. i .• 1'1 .. • 

with exper ienc.:. 

24 Purchase and Supply 
Officer 1 l 1 400 40C cl it. 

25 S":o1e :Keeper 1 1 1 300 300 Commercial s .. : '' 
;, (. 

Total - - ~6 - 23, OJO 
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VIII. ''':.. '.:.'lEN'i'ATION SCHEDULE 

Duration of the implemantation after financi~l arrange­

ments and contractual ccmmittment is estimated to be 20 month~. 

Coarse breakdown is given in Figure iII. Detail implementation 

schedule can be ~orked out first at feasibility study stag~. 
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FIGURE III 

IMPLEMENTATION SCHEDULE 

~------------- -· -- ····--· ,_ .. . -· 
MON T H S 

A:T!VITIES ' 
..... 

I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 ~ .. 
I.} 

_,._. .. , .. 
Building and civil works after \ 

1 con1ractual commi1meint . 

i I 

--- . --- ~ - .. ·-- - . .. .. -·-- -- . - . -· ·-····· 

--r I 

' 

2 Machineory delivery after order 
I 

' 
I 

I 
I i ! 
I 
! 

3 Training abroad I 

I I 
I 

l I i 

--r·--
( l" ,9 i20 
.... ~-· 

i -

"' 
Machinery erection 

I 

i -I I 

' i 
I L_ s Commissioning and trial production 
I I 
I 

' - .-..1,_s ... -..a·.-tli.i-.•• 

! 

l 
·-

I 

6 On Job training 
i I 

.., 
I 

I I ! 
~ ... 
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--- - --------------------

A. r ~:;ANCIAL ANALYSIS 

1. Totai Initial Investment Cost 

The major breakdown of the total initial investment 

cost is shown in Table VIII. 

TABLE VIII 

SUMMARY OF THE INITIAL INVESTMENT COST 
('000 BIRR) 

Currency 
Cost Items Foreign Local 

Buildings and civil works 997.95 2993.75 

Plant machinery and equipment 3631.90 628.00 

Office furniture and equipment 19.50 33.00 

Vehicles 59.40 39.60 

P::e-production expenditure 640.06 425.44 

Total 5348.81 4119.79 

Total 

3991. 70 

4259.90 

52.50 

99.00 

1065.50 

9468.60 

The strawboard plant requires an initial investment coat 
of Birr 9.47 million. The f~reign ~urrency component amounts 

to Birr 5.35 million which represents 56' of the total initial 

investment cost. The other 44\ is required in local currency. 

About 68t of the total foreign currency requirement will be 

for machinery and equipment. 
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· .. - · Jllowing parameters were used t..; estimate the 

net working ~-·;>ital requirements of the strawboard plant. 

Ite:ns 

!. Cash in hand 

2. Accounts receivable 

3. Raw materials - straw 

- glue 

- paper 

4. Work in progress 

5. Finished products 

6. Accounts payable 

~onths of Coverage 

0.5 

1.0 

9.0 

6.0 

2.0 

0.2 

1.0 

1. (j 

The net working capital requirement at full capacity 

amounted to Birr 0.77 million. About 22\ of the total net working 

capital will be in foreign currency. 

3. Prvduction Costs 

The detailed production cost schedule is given together 

with other required financial statements. 

The total production cost at full capacity amounts 

to Birr 2.91 million, out of which about 35' is in foreign 

currency. 

4. Internal Rate of Return (IRR) 

The strawboard plant will be financially viable with 

an internal rate of return of 16.54' and a net present value 

of Birr 4.36 million calculated at 10' p.a. discount rate. 
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........ i_.,_\,.., 

was Birr 12 · · · ~ m ·• 

: .:-ict. 

5. Breakeven Analysis 

-~ . . - .. 
~ . ~ - .... lysis 

The breakeven point would be reached at a production 

of 147,775 m2 of strawboards. The total revenue generated at 

the breakeven point w~uld be Birr 1.83 million. This means 

the plant would breakeven if it uses about 33\ of its capacity. 

B. ECONOMIC ANALYSIS 

The economic rate of return turned out to be 19.79\, with 

a net present value of Birr 7.06 million discounted at 10\ p.a. 

The project will create employment for about 96 people. 
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APPENDIX A 

TABLE OF FINJ\UCIAL AND ECONO~IC ANALYSES 
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Stra1 r~ati Board 
ri1a11cial lnalrsis - ~.1, 1981 
O~portu1itJ ~tudJ - final leport 

. ~· :: 

2 rear(&) of co1structio1, 15 rears of prod1ctio1 
currencr conYtrsiQa rates: 

foreic• carreacr 1 11it : 1.1111 11it1 acco11ti1& c1rre1cr 
local curreacr 1 11it : 1.1100 11it1 acco11ti1c c1r!e1cr 

... 
~. ' "' ''J';' 

1------------------------~==~~~~~~~-=~~~~~=~~-----~~~~-~~~~------------------------------------------------------------------------
T o ta l initial investment dari11 co11tractio1 pbase 

I fired 2sset1: 
current a11et1: 
total a11eti: 

HH.iO 
I.DO 

9461.60 

56.490 l foreic• 
O.ODO l foreip 

56.498 S foreic• 

1-------------------------------------------------------------------------·--------------------------------------------------------
s our c e of funds d;ring co11tnctio1 pbae 

I eqai ty I gra:ats: 9461.68 56.491 l forei11 
foreign ~ tll : I.OD 
local .oaa1 : 0.00 

I total fa1d1 : 9461.60 56.490 S foreig1 

------------------------------·-----------------------------------------------------------------------------------------------------

I Cashf lo"1 from operations 

tear: 1 2 3 

I 
•;rtratiac coats: 1562.99 1Sb5.17 2048.75 
jeprtcictfoa 863.73 863.73 863.73 
interest 0.00 D.00 0.00 
---------------- ··---------- ------------ ------ . -----

I projoction coats 2426.72 2669.60 2912.41 
tbemf forei11 39.02 l 36.92 s 35.11 s 
total ulea 3190.25 4723.88 5557.50 

I 1ro11 iaco1e 1413.53 2054.21 2645.02 
aet ilCOH 731. 77 1027 .14 1322.51 

I 
cub bal11ce ms.92 1713.95 2019.32 
net c11bfl0t 1035.92 1713.IS 2079.32 

I let Pre1e1t f alae a\: 11.H i: UIS.50 
Inter1al late of let1r1: 11.54 I 
letart 01 eq1i~yl: 11. lt l 
Return 01 eq~ity2: H.S4 S 

I 
-----------------·------------------------------------------------------------------------------------------------------------------

I 
I 

I n de x o f Sch e du 1e11 proclaced bJ COllHI 

~oul initial infJltHDt 
~otal ;1,,1t1ent dori»C prodactio1 
Tot~l pr~duc~ir.D co1t1 
Work:nc C•pit•l req1ire1e1t1 

C11bflo1 Tables 
Projected Bal11ce 
let i1cole 1t1te1e1t 
Soarce of f i111ce 

' 
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f.~~ OMFAlf' ~ .. J ... ~~ tlll\fltl ~ .... 1 

-----------~~~-~~---~:-~-------···----·····-------------·--------· co1raa 2.1 - llDOSTll&L PIOJICTS SllYICI, &DDIS &B&ll ··-·· 

Total Initial Investment in ·ooo Blrr 

Tear .......... . 

r1 ... l1,e1t1t1t co1t1 
L11d, 1ite prep1ratio1, de•elop1e1t 
l1ildl111 114 ci,il 1ork1 .... 
&11lll1rr 11d 1er•ice f1cllltie1 
l1corpor1ted f laed 111et1 . . . . 
Plait a1c~l1er1 11d equip1e1\ . . 

Tot•l llaed i1•e1t1e1t co1t1 . . . . 

Pre-prod1ctlo1 c1plt1l e1pe1diture1. 
let 1orU11 capihl ..... . 

Total 11itl1l 11•e1t1e1t co1t1 . 

0.00 
19U.86 

49.~0 

S.U 
2129. 9S 

2 

O.DO 
19U.14 

49.SO 
4T .ZS 

2129.U 
-------------- --------------

4180.S& 

U2.U 
0.00 

U22.S4 

S32.U 
0.00 

-------·------ ------------·· 
4713.31 USS.21 

SS.U S&.40 Of lt forei11, 11 ., . . . . . . 
----------------------------------------------------------------------------~--------------------------·······-·······-············· Strei P11el B~ard --· fl111cl1l &1111111 · J1lr 1111 
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~~~···. ~·~~ 
N~f .. · .: . }})'~ c.:·.) 
'b" .. -1 ma~;e COMFAR 
~-·~ /.1 lltl 1 ltt"t 

TABLE A.~---························-···-···-····· COIJU 2.1 • UDOSTRIAL PIOJICTS SIHICI, ADDIS HU&····· --------·--·-·-------------

Total Production Coste in ·ooo Birr 

Year - 3 4 ~- 7 8 • 10· 12 

l of 101_ c1p1citr (1i11le product). 70.00 8b.OO 100.00 100.00 100.00 100.00 
111 11teri1l 1 . . . . . . . . . . . 31~.00 382.~0 U0.00 4SO. 00 00.00 uo. 00 

Ot~9r r11 11terl1l1 . . . . . . . . 600. 01 72t. ~6 U7.U 07.26 UT.26 U7.26 

IO ~tllltl•• . . . . . . . . . . . 144. T6 l7U3 ltl.30 ltl.30 111.30 lH.U 
w lier er ............... 108. 26 128. 28 148.30 141.30 IU.30 IU.U 
....... 

Labou, •tree\ ........... 28.19 28.19 28. Tl 28.TI 21." 28.7' 
lepalr, 11i1te111ce ...... _ . 302. TS 302.TS 302.U 302.TS 302.U S02.U 

Spar11 .............. 0.00 0.00 0.00 0.00 0.00 O.H 

rac\orJ o•tr~···· . . . . . . . . . 28.80 28.80 28.80 28.80 28.80 28.IO 

-------------· ------------·· -------------- ------··--··-· -----· ------- -·-····-····-· 
ractorJ coa\a . . . . . . . . . . . 1S28.U 1171.31 2014.11 2014.19 2014. u 2Gl4. U 

&•1l1l1\r1ll•t 0•1r~11d1 . . . . . . 34.~6 34.H 34.H 34.~6 34.H 34.H 
la•lr. co1t1, 11111 alid dl1\rlb1tio1 0.00 0.00 G.00 0.00 0.00 0.00 

tlrtc\ co1\1, 11111 11d di1\rlbltio1 0.00 0.00 0.00 0.00 0.00 0.00 

.. pr1cl1tio1 . . . . . . . . . . . . 863.Tl 863.13 eu.n uo.u 140.U SH.IS 

'1111clal COl\I • . . . . . . • . . 0.00 0.00 0.00 0.00 0.00 0.00 
.............. ··········-··· ..........••.. .............. ·······•······ .......••....• 

Total pr~1ctlo1 co1t1 . . . . . . . 24H.T2 2669 .60 2112.41 2171.51 2111.U 2111.31 
•···••········ ····-········· ---··········· ·············· ······-······- ······-······· ·····•········ ··-··········· ··-··········· ---··········· ···-···-······ ..........•... 

Co1t1 "' 111\ ( 1i1cl• prod1ct ) : 0.62 O.ST o.u 0.41 0.41 0.41 

or l\ forei11, l . . . . . . . . . . 39.02 36.92 35.17 33.01 33' 11 U.21 

or l\ '''''~''·' . . . . . . . . . . 46. Tl ~U6 U.H 60.U 60.20 H.H 

Total 11M1r . . - ........ 21. 79 21.19 21.11 21.U 21.11 21.11 

------------····-···----···---·····---------···-------~------·············--·····················-········-··························· 
S\r11 P11el Board ··· r1111cl1l A11lr1l1 · Jalr 1111 
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TABLE A.3 (Cont•c·t~----·--··--·····-····-······· COIUI 2.1 • UDOSTIUL PIOJICTS SIHICI, ADDIS HH& ···· ············-·--························ 

Total Production Coste iD ·ooo Birr 

Tear ... 

l of 101. c1p1citr (1i11le product). 
111 11\1rl1l 1 . . . 
O\~er r11 11terl1l1 
ltllltl11 . . . . . ... ,,, . . . . . . . 
LI._,,, direct ... 
l111lr, 11l1t1111c1 
Spr11 ..... 
ractorr ,,.,~.... . . . 

Jae\orr co1t1 . . . . . 
Ad1l1i1tr1tlt1 ot1r~11d1 . 
J1dlr. co1t1, 11111 11d dl1tri\1tio1 
)irect co1\1, 11111 •~~ dl1\ri\1tlo1 
lepr1cl1\io1 . . • . 
Jl111cl1l co1t1 . . . . 

Total prod1ct101 co 1.1 . 

Co1\1 per 11it I 1111!1 product I 
Of lt for1l11, I ..... 
Of l\ t1rl1•l1,I . . . 
To\11 11\o1r . . . . . . . . . . . 

13-16 

100.00 
4SO.OO 
l~l .U 
198.30 
148 .30 
28. T9 

302.U 
0.00 

21.IO 

2014.19 
34.~6 
0.00 
0.00 

219.39 
0.00 

2268.14 

11 

100.00 
00.00 
an.u 
191.30 
148.30 
21.Tt 

302.U 
0.00 

21.IO 

2014.19 
34.H 
0.00 
0.00 

211.n 
0.00 

2211.12 
······•······· ·········•·•••• ·····••······• ···-·········· 

0. 41 
23. 42 
71. 39 
21. 19 

o.u 
23.42 
71.39 
21.Tt 

·-·-········-········································--··········································-································ 
Str11 P111I lo1rd ··· rt111cl1I A11lr1i1 · Julr lt$1 
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TABLE A· 4 . _ ......•................•.....•••.• COH&I 2. I . UDDSTIUL PIOJICTS SIHJCI, ADDIS HU' ·.. · ···········-·············-··-····· 

Net Working Capital in ·ooo Birr 

Teu .. 3 4 s 8-17 

Cowenie . . . . 1dc co to 

IO C1rr~1t 111et1 I 
w lccou1ts recei•1ble ... 30 l2.0 130.25 m.u 170. '13 170.73 '° l1•11torr 11d 11teri1J1 . m 2.4 388. 76 472. 07 SSS.31 HS.38 

hern . . . . . . . 0 ... 0.00 0.00 0.00 0.00 Spu11 . . . . . 0 ... 0.00 0.00 0.00 0.00 kor• i1 pro1re11 . s 72.0 21.23 24.10 27.97 27. 17 
f i1i1bed pr0Juct1 30 12. 0 130.2S IS0.49 170. 73 170.U 

C11i la b11d . . . . . 15 24.0 16.0 16.U 16.0 11.U Tot1l curreat 111et1 . ...... 696.94 814.10 141. 2S 141. 21 
Curreat li1bilitie1 11d 
lccou1t1 p1r1bl1 . . . . . . 30 12.0 127.37 147.U UT.IS 187.U 

----·----··-·· ····-······-·· ·····-········ ····-········· 
let 1or•i11 c111ital ..... SS9.S7 Hl.49 773.41 773.U 
l1cr1a1e 11 1or•t11 c1pit1l . SU.ST 106.12 JOl.12 0.00 

let 1or•t11 capital, loc1l 434.07 520.U 801.12 IOl.IZ let 1orkl11 capital, for1i11 lHJl 148 .15 IH.79 111.n 

lote: Ide : 1l1l1u1 d1r1 of co•1ra11 ; coto : coefficieat of turao•er . 
---·····-································-·································-··················-···························-······· 

S\r11 P111l loud ••· r1111chl &11lr1l1 • J1h H '. 
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. .,,. 
·~ '1111. .. ~. Y.i ll'1'l'f . 
~ ~·)~ (• J 

.::~'.J.IJY;l! c OM FAR 
.._ •• ~ ,.'I ! 11111111 

'1'~1:5.1:-~---~:-~---····································· COIPAI 2.l . llDOSTll&L PIOJICTS SIRflCI, &DDIS anal& ..... ·-·-···-···· ... 

Cashflow Tables, construction in . 000 Birr 

hu ...... I 2 

To\11 c11~ i1f lo1 . . 4113.31 n~~.29 
................ .. .... ········· 

f i111ci1i r11ource1 . 4U3.3l 4H~.29 

IO 
S1le1, 11\ of \11 . 0.00 0.00 

... 
0 To\11 c11~ 01tf lo1 . nt3.31 4H~.29 

····•········· ................ 

Total 1111\1 . . 4113.U 4Ut29 
Oper1tl11 co1t1 . . 0.00 0.00 
Co1\ of f l111c1 . . 0.00 o.oe 
.... , ... t .. 0.00 D.00 
Cor10r1\t \11 ... 0.DO 0.00 
tl•l••••1 .. i. . .. 0.00 0.00 

S1r,111 ( ••licit ) . O.IO 0.00 
C111l1tt• c11~ ~l11ce 

. 
0.00 0.00 

l1fl01, local ... 2041. TO 2073.09 
O.tflo1, local ... 2041.TO 2013.09 
S.r•l•1 ( •tf lclt ) O.OI 0.00 
l1flo1, forel11 . . HH.11 2882.20 
O.tflo1, for1l11 .. HH.11 2612.20 
S.r•l•• t dtf lcl\ ) 0.00 0.00 

It\ c11~flo1 . . . . . ·4T13.31 -4T~~.29 
C111l1\t4 1t\ c11~flo1 -4Tl3.31 ·9481.60 
·····-··-········-··•4•••·································································-·····-·····-····························· 

Stra• P11el loard ··· fl111cl1l &11l11l1 · JalJ 1111 
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IO ... 
...... 

.~;,; . : . -~- ': .. ·~· 
\Y. I · · · ;~ 11tJ 'Ii "' ,J,•M (t) 
~~.·~·1 .~"'.;'JP C OMFAR 

__... •• ~/I 111111111 

E A s (Cont'd) 2 TABL • •..............••...• COlf&I .1 • •···••••···••···••···•·····•·····•··············· l•DOSTllAL PIOJICTS Sll,ICI, ADDIS AIAIA ····· 

Caehf low tables, production i1 ·ooo llrr 

!tu ...... .. 3 4 s I T I 

To\11 c11~ l1f lo1 .. 4011.62 4144.12 ssn. u un.u HU.SO HU.SO 
·········-···· ·············· ..........•.•• ·············· .••...•••...•. ·········-···· 

r1111cl1l r1101rc11 . m.n 20. 24 20. 24 0.00 0.00 0.00 
S1l11, 11\ of \11 .. 3190.U 4123.11 SSS l .SO HU.SO SSST .SO UST.SO 

To\11 c11~ 01\f lo1 . . 2981. 10 2960. ll 3491.42 3371.21 3371.28 3U7. 21 
············•· ----~-·-······ ·············• ...••...•....• ···-·········· .............. 

To\11 a11t\1 . . . . 886.H 121.16 127.16 0.00 0.00 49.SO 

Optra\lll COl\I . . . 1S62. 99 ms.n 2ou.n 200. n 200.n 20u.n 
Co1\ of f i1a1ce . . . 0.00 0.00 0.00 0.0~ 0.00 O.bO 
ltplJHI\ .... 0.00 0.00 0.00 0.00 0.00 0.00 

Corpora\• \11 .. 131.71 1021.14 132'.Sl 1322 .SI 1322.Sl 1431.tl 

8iTldttdl paid ... 0.00 0.00 0.00 0.00 0.00 0.00 

S1rpl11 I ~•flcl\ l ID3S.92 1183.9S 2019.32 2191.24 2116.24 2020.21 
tu1wl1~1d c11h b•l11ce • ion.t2 2119.16 4199. lt lOt~. 42 92!UI 11211.u 

l1f lo1, local ... 3914.U 4740. 89 SSH.SI smJo UST.U SSH. 50 
OuUlOI, toed ... 243Ul 2SOS S3 300S.02 2901.73 2901.73 3031.H 

SMrpl11 I dtf ici\ I mtu 223S.36 2S69.49 HS~. n 28S5.TT 2511.U 
11flo1, for1i11 .. 32.n 3.23 3. 2J 0.00 0.00 0.00 
0.\1101, forti11 . . . uo.u 454.U 493. 40 411.U 469.S3 499.23 

S1rtl11 ( dtf ici\ l . -517.53 ·01.42 -490. IT ·419.U -489.U ·411.23 

It\ ca1~f lo1 . . . . . 1035.92 1783.H 2079. 32 2111.24 2111.24 2120.U 

C111la\t4 11\ ca1~f lo1 ·102.11 ·6641. '4 -089.42 -2313. ll ·lH.14 UU.3~ 

···-··-·····-········-·····---······················-·················-········-···················································· 
S\ra1 Pa1tl Board ··· r11a1cl1l l11lr1l1 · JulJ 1111 
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IO .. 
w 

TABLE A.5 (Cont'~L ...................... roaHl 2.1 ········-------··---------···-·---·-····--- -

Caahf low ta bl ea, production h 'DH Birr 

1Hr ........ . 

To\11 c11~ i1llo1 . . 

r1111. ill r1101rc11 
51111, 11\ ol \11 . 

To\11 c11~ 01\1101 . . 

To\11 1111\1 . . 
O,.ra\lll co1\1 . 
Co1\ of ll111c1 . 
llflJHI\ .. 
CorJOra\t \11 
Dltld11•1 ttid . 

S1rtl11 ( d1f iol\ l 
C111l1\1• c11~ b1l11ce 

111111 1 loul .. . 
O.UlOI, local .. . 
Surpl11 ( delic!t l 
l1f lo1, foreia• . . 
O~\flo1, forel11 .. 
Sarpl11 ( def ici\ l 

IS 

SSST.SO 

16 

un.so 

17 

SUTJO 
-·-····-······ ······· ..... ·-············ 

0.00 
SSST.SO 

3693.U 

0.00 
S~ST JO 

3693.U 

0.00 
SSUJO 

3193.44 
····------·-·· ···•····••··•· •··••·••·····• 

0.00 
:041.H 

0.00 
0.00 

1144.H 
0.00 

1164.0T 
UOU.46 

SSSl .SO 
322~.90 
2333.60 

0.00 
469.S3 

·469.U 

llU.01 
mao.H 

0.00 
2041.TS 

0.00 
0.00 

1644. 68 
0.00 

1864.07 
26913 .S2 

SSSl JO 
3223.90 
2333.60 

0.00 
469.S3 

·4i9.S3 

1164. 07 
11444.93 

0.00 
2041. TS 

0.00 
0.00 

1144.11 
0.00 

1184.0I 
21717.U 

UUJO 
3223.91 
233S.S9 

0.00 
469. ~3 

·469.U 

llU.06 
lUOl.99 

11\ c11~f lo1 . . . . 
C111l1\ed 11\ c11~f lo1 
······-·······----------------·-·····-······················-···············································~-·············· 

S\r11 P11el Board --- fl111cl1l l11lJ1l1 · v~i' .~4 1 
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" . -~ ·~ ~r· ... ~·J~ • 

\.i·\iJFcoMFA~{ 
--.. , .' I 111111111 

...... :'-:~~~----~:-~----~~~-~~:-~-~---··························· COlrll 2.1 · JIDOSTll&L PIOJICTS SllYICI, &ODIS &l&I& ····· 

Caahflow DiecountJng: 

1) •••itJ Jlld 'er1u1 let l1co1e flou: 
let pre1e1t '1lue ... ... ... . . . . . 61.66 at 10 00 ' 
l1tera1l la\e of letur1 (111111 . . 10.10 l 

bl let lor\~ 'er1u1 let c11~ ret•ra: 
let pre111t 'alue .... .. ..... .. . 4365.50 1t 1~.ou ' 
l•ter11l late of letu11 (111121 . . 16.54 l 

cl J1ter,al late of letur1 01 total i1,e1t1e1t: 
let prtlll~ 'alue .. . .. . ... . .. .. 4365 s~ •t 10.00 ' 
[1ter11l late of letura ( Ill I . . 16.54 l 

let Wort~ : l••ltr paid plua reaer•ea 

Str11 P11el 8~1rd ··· rl111cl1l &11lr1l1 · Julr 1111 
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'l'~~I.E: ~. 6 
. ····························· co1rAI 2.1 . IMDUSTllAL PIOJICTS Sll,ICI, ADDIS ABABA ····· ----------···········-·········-······· . 

,.(~~·~~ w-· .. •' . "·i~ (•.) ~1 . · ~··)~COMFAR ~· ~t:il! ., 111111111 ·~'II • 

Het Income Statement h '000 Birr 

Te1r ................. 3 4 s 8 1 

Tohl HlH, i1cl. ult1 tu ..... 3890.U 4723.88 SSST.SO SSS?. SO SSS? .U 
Le11: '1ri1bl1 co1t1, i1cl. 11lt1 t11. 1133.43 1316.31 1619.11 1611. ll UIS.ti 

.............. ·····-········ ·····-········ ···-·········· .............. 
'1ri1blt 11r1i1 . . . . . . . . . . . 27S6 .12 3341. ST 3938. 31 3938.31 3138.31 
la ' of tot1l 1Ale1 . . . . . . . . . TO. 86 T0.86 TO.U 70.86 70' 16 

tO lo1·,1r11blt co1t1, i1cl. depreci1tio1 1293. 29 1293. 29 1293.29 1293.29 1213. 29 
~ 
VI •····••····•·· ············-· ......•....... ········~·-··· .............. 

Oper1tio11l 11r1i1 . . .. 1463.S3 20S4.28 260. 02 284S.02 214S. 02 
11 I ~f tot1l 11le1 ......... 37.62 4UI 41J9 47.SI 41.U 

Coit ~f f i1~1ce . . . . . . . . . ~.00 0.00 0.00 0.00 o.co 
. ...•.•..••... ··········~·-· ·······-······ ............................ 

61011 proiit ........... lt&3. u 20S4. 28 260.02 260.02 264S. 02 
&llo111ct1 ........ . .. 0.00 0.00 0.00 0.00 0.00 
Ta11ble prof it ..... . .. 1463.Sl 2bS4. 21 264~. 02 264S.02 280. 02 
Tu ...... . • .. . .. 731. 71 1027 .14 1322 .SJ 1·22.s1 1322JI 

·---·········· ............•••..••••.......•......•.•••••...••••...••.• 

•et proht ........ . . .. 731. n 1027.14 1322 .SI 1322.SI 1322.~1 

Dhidt1d1 paid ...... . . .. 0.00 0.00 0.00 0.00 0.00 
81dl1trlbtted pro flt . . . . . . . . . 131. 77 1021.14 1322. Sl 1322JI 1322.Sl 
&cc111l1ttd 11dl1tributed profit .. 731. 11 me.u 3081.42 4403. 93 H21.44 

Gro11 prof it, I of tctll 11lt1 . . . . 37 .12 43.U n.u n.u 47.S9 
It\ ~'!'Ofit, i of to\11 11le1 . . . . 18.81 21.T4 23.80 23.80 U.80 
IOI, ltt profit, l of ••uitr ..... T. T3 10. es 13.97 13.97 13. 91 
IOI, let protlt•i1tert1t, l of i•'•~t. 7.30 10.13 12.91 12.91 12. 91 
··------·-········---····-···--------·-·····--········-·-························-··········································-······· 

Str11 P111l lo1rd ··· Ji111cl1l A11l,1l1 · Jul' ltli 



-------------------
,-:~ .. ~·~ ~i ·', .: ).t)~ (~: 
~·· ~:1~Y.;J? COM FAR ~w .. ~ ,'I lltll I 

............. !~~-~~---~:-~ .... LG~~.t.'.~.L ..................... COlr&I 2.1 • llDDSTIUL PIOJICTS SIHICI, ADDIS HHA ····· 

Net Income Statement lD · ·:13 Birr 

t11r ................. 8 9 10 11 12 

Tohl 11111, ilcl. 11111 \u ..... SSS?. SO UST.SO H57 .SO 5557. so 5UT .SO 
L111: •1rl1•le co1\1, l1cl. 11le1 t11. IU9.19 ISU.U 1111.19 Jilt.It UU.11 

------------·- ·····-········ .............. ............•. ··•·•········· 
'•rla•l• 11r1i1 . . . . . . . . . . . 3938.Sl 3931.31 3931.31 3131.31 HH.U 
61 l of \o\al 11le1 . . . . . . . . . TO.a& TO.II TO.I& 10 .ii 10.88 

I() 
lo1·•1rl1•l1 co1t1, i1cl. depreci1tio1 1060. 39 1070. 29 1080 .19 IOIO. II 1080.11 .. .........•.... .............. .............. .......•.•.•.. . ............. 

0\ O,.r1\lo11l 11r1i1 . . 2877. 92 2881.02 2158.12 2151.12 2858.12 . . .. 
A1 I of total 11111 . . . . .. SI.YI 51.11 U.43 U.43 U.43 

COi\ of f l111c1 . . . . . . .. 0.00 0.00 D.00 O.lO 0.00 
. ........................................................••..•.....•.. 

Gro11 prof 1\ . . . . . . . . .. 2177 .92 2168.02 2Ul.12 2U8 .12 2858 .12 
tllo111c11 . . . . . . . . . . . .. 0.00 0.00 0.00 0.00 0.00 
T111•l• prof it . . . . . . . . . . . 2177 .92 2181.02 2U8.12 21H.12 2158.12 
T11 ................. 1431.96 1434. 01 1429.06 1421. OI 1429.0I 

·········-· ... -·······-····· •......••..... ..•....•••.••. . ............. 
let profit ..... • ......... 1431.9~ m,.01 14~1. 08 1429.08 1429. 08 

liti•11d1 paid . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 
l1•i1trl~t1d profit ........ IU8.96 1434. DI 1429.06 1421.ot 1429. DI 
tcc111l1t1• 11dl1\ri ... ttd prof l\ .. 71U.40 099.42 10028. 48 1107.54 IUU.IO 

Gro11 profit, ' of to\11 11111 .... ~I." ~I.II U.43 u.u u.u 
ht profit, l of \0\11 11le1 . . . . n.u U.lt U.71 U.71 25.71 
IOI, let profit, l of "'ltr ..... U.20 lS.14 IS. Dt U.Dt U.09 
IOI, It\ proflt•i1\1r11t, l of i••••t. 13.98 u.n U.82 U.82 13.12 
--···-·-···································································-······-················································· 

S\r11 P111l Bo1rd ··· ll111cl1l A11lr1l1 · Jul' 1188 
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~;. ~.·:1~~~1!? COM FAR 
~ .... ~ /I 111111111 

TABLE A.6 (Cont'd~·-························ conu 2.1 • llDOSTllU PIOJICTS SIHICI, lDDIS H&H .... -·--·-··············-·······-·--····-··--·-

Net Income Statement in ·ooo Birr 

Tear . ........ 13 14 IS II 11 

To\1111le1, i1cl. 11le1 \11 ..... SSS 1. SO ssn .&o UST .SO un .so sm.~o 

LeLa: t1riable co1t1, iacl. 11le1 t11. 1619.19 1619.19 1611.19 1819. II 1819. 19 
·-·-·-··-·--·· ·-··-········· ..•....••...... ······•··•·••• ············--

'1ri1ble 11r1l1 ........... 3938. 31 3938.31 393P 31 3938. 31 3938.31 

61 I of total 11le1 ... 10.86 70.H TO.H 70.H 70.18 
IO 
~ ..... lo1·t1ri1ble co1t1, i1cl. depreciation 64&.9S 648.9S oU. 9S 841.9S &U.93 

---· .......................................................... ..... ..... ... .................. 

Oper1tio11l 11r1i1 . . ....... 3~89.36 3289.36 3289. 36 3289.36 3219. 31 
&1 l of \0\11 11le1 .... S9 .19 U.19 U.19 u.u H.U 

Colt of U111ce ........... 0.00 0.00 0.00 0.00 0.00 
.......................................................................... 

Cro11 •rofl\ ............. 3289.36 3289.36 3289.H 3219.38 3219.38 
U!OHICH .............. 0.00 0.00 0.00 0.00 0.00 
T111~le •rofl\ . . . . . . . . . . . 3219.36 3219.38 3219.38 3219. 38 3211.31 
T11 ........ • ......... 1644.U 1644.U 1644.U UH.II UU.H 

·············· ···········••• ···••·•····••· ·············· .............. 
le\ •rofl \ . - ........... 1644. 61 1644.61 1644.H 1144.61 1144.H 

tl•l•e••• ,.,. . . . . . . . . . . . . 0.00 0.00 0.00 0.00 0.00 
l1•t1\rl~\ .. •rof l\ . . . . . . . . . 1644.68 1644.68 1644.68 1144.U 1844.H 

&cc111l1\e• 11•l1\rl~\ed •rofl\ ... 1031.28 16lU.H 11120.84 lUU.33 21110. 02 

Cro11 ,rofl\, l of \o\1~.11le1 .... S9.19 U.11 H.19 H.U H.U 

le\ •rofl\, l of \0\11 11le1 . . . . 29.S9 29.S9 29.H 29.SI 29.SI 

IOI, le\ •rofl\, l of •••l\J . . . . . lT.37 tT.37 17 .37 1T. 37 17' 37 
IOI, le\ •rofl\•l1\1re•\, l of ia•eat. IS.U U.TS IS. TS 1~.TS lS.U 
·····················-·············-·······-············-·······-······························································· 

Str11 P11el lo1rd ·•· r1111ci1l &11lr1l1 · Julr .~za 
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l~ri· .. i ' ·~;\·~ • ' 

~:·1 .. ~·~JJ?cor~FARJ 
~ .... ~ .·1 111111111 

------~I.fl ___ ll • .'l _________ --··--------------··-··--·· . ··-···- COKJAR 2.1 · INDUSTRIAL P20JIC!S SIRYICI, ADDIS &8&8& ····· 

Projected Balance Sheets, cone.truction in . 000 Birr 

Tear .... I 2 

Totd 111eta 4113.31 3'.68.60 
··---·-- ............ ----·-·· ........... 

fi1td a11et1, 1et of depreciatio1 0.00 t713.31 

IO 
Co11tr1ctio1 11 proare11 . . . . 4T13.31 4HS.29 ... Cure1t 1111\1 . ........ 0.00 0.00 

Q) 
C11~. M•• 0.00 0.00 ........... 
C11~ 11rpl11, fl111ce •••liable . 0.00 0.00 
Lo11 carried for11rd 0.00 0.00 
Lo11 .............. 0.00 0.00 

Total li1~illt111 ..... 4l13.31 9468 '60 
--------·----- . .................. 

l••ltJ capital ...... 013.31 9468' 60 
le1er111, retalaed profit . 0.00 0.00 
Profit ........ • .. 0.00 0.00 
~011 114 1tdl11 ter1 debt . 0.00 0.00 
C1rr11t liabllitlee ...... 0.00 0.00 
la•• oterdraft, fi1a1ce required. 0.00 0.00 

Total debt ....... 0.00 0.00 

l••itJ, l of llabllltle1 100. 00 100.00 
---------------------------------------------------------------------------···--·-----~-· ····---- ····--···-······-----·············· 

Str11 Panel Board ··· rt111cl1l &1alr1l1 · JulJ 1111 
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~··1~~:-a?coMFAR 

.__ ""~ ;· I I It I I ( II I 

. . . ....... TM.~~--- h.•.7. ... .t<;~n~. ~ s\L ---..... · ... · · -· · · · · · -- COIPAI 2 .1 • llDDSTRUL PIOJICTS SIHICI, &Db JS &BAH •• • 

Projected Balance Sheets, Production ii ·ooo Blrr 

Tear .............. 3 4 s 6 1 a 

Total a111t1 . . . . . . . . . . 10321.?3 113H.12 12717. 81 14040. 38 1S3S2.H l6801.U 

IO 
··••·····•···· ············-- ·····•······•• •...•......... ·········-···· -~---········· 

• riaed a11et1, 1et of depreciatio• 1604 .87 7741. IS 6877. 42 6013.70 SIU.97 019.14 
ID 

c~11tr1ctio1 11 pro1re11 . . . . 0.00 0.00 0.00 0.00 0.00 u.u 
Cirreat a11et1 . . . . . . . . . GT0.49 191 65 924. II 924.11 924.81 924 .11 

Ca••· b11t ........... 16.0 16.h 16.0 16.0 16.0 18.0 

C11• 1ur~lu1, fi111ce 191ll~hle . 1035. 92 2819.86 4'99 .18 1oe5. n 9211.61 \\291.9~ 

Lo•• carried for1ard . ... 0.00 0.00 0.00 0.00 0.00 0.00 
Lou ..... . ... 0.00 0.00 0.00 0.00 0.00 0.00 

Total liabilitie1 ........ 10321.13 113TU2 12717.ilT 14040. 38 U362 .19 16801.U 
·····--·------ ········ ······ ··-··········· ··-··········· ·············· ······-······· 

lquit' capital . . . . . , . . . 9468.60 9468.60 9468.60 9488.80 9418.60 9468.60 
le1er,e1, ret1l11d profit .... 0.00 731.17 llSI. 91 3081.U 4403. 93 ST26.h 
Profit ........ : .... 731.17 1021.14 1322.51 1322.51 U22Jl 1438.H 
Loac aid aedl•• ter1 deb\ . . . . 0.00 0.00 0.00 0.00 0.00 0.00 
Curr11t li1billtle1 ....... l2T. 31 141. 61 161.U m. as l87 .IS UT.U 
l11k 09erdraf\, fl1a1ce required. 0.00 0.00 0.00 0.00 o.oc 0.00 

Total debt ........... l2T. 31 141.61 161.U 161. U 111.U 1£7.U 

lt•itr, l of U1blllti11 .... 91.68 83. 24 14.0 6T .44 81.13 H.U 
----------------------·-···-------------------------·----------···---····--················-········································ 

S\r11 PaDel Board ··· fiD11cial &11l11l1 · JulJ ltll 
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TABLE A. 7 (Cont'd) ·················· COHU 2.1 - JHOSTIUL PROJICTS SIRTICI, ADDIS ABU&-···· -------·--·----------------·----------------·-···---

P!"ojected Balance Sheets, Production In ·ooo Birr 

Tear 

Totll uaet1 

fi1ed 111et1, 1tt of depreci1tio1 
Co11tructlo1 i1 pro1re11 
Cureat 1111\1 

Cu•. bl1k 
C11• 11rpl11, fi111ce a•ail1bl1 . 
Lo11 carried for1ard 
Lo11 ........ . 

Total li1bilitie1 . 

lt1itJ c1,lt1l 
le1er•e1, ret1i1ed profit . 
Profit .....• 
Lo11 11d 1edi11 ter1 debt . 
Curre1t liabilitie1 . 
ll1k o•trdr1ft, fi111ce required. 

total debt 

lt•itJ, l of llabilltie1 

~ 

1823~.86 

392'i. 92 
49.~0 

924. It 
16. 4S 

13317.18 
0.00 
0.00 

1823S. H 

9411.&D 
Tl6S' 40 
1434.01 

0.00 
167.U 

0.00 

167.U 

~1.92 

10 

19664.93 

3326. T9 
0.00 

924 .11 
16.0 

1S396.IT 
0.00 
0.00 

19684.93 

9411.H 
U99.U 
1429.08 

0.00 
167.U 

0.00 

167.U 

48. IS 

11 

210U.99 

2676' 17 
0.00 

924.11 
16.0 

11476.SI 
0.00 
0.00 

21093.H 

1411.ID 
10021.U 
1429. 06 

0.00 
117.IS 

0.00 

167.U 

44.H 

12 

22S23.0S 

202S.S4 
0.00 

924.81 
16. 4S 

mu.n 
0.00 
0.00 

22S23. OS 

9411.IO 
llOTJ4 
1429. 08 

0.00 
167.IS 

0.00 

m. as 
42. 04 

13 

24167. 73 

1806.lS 
49.U 

924. II 
18.0 

21370.81 
0.00 
0.00 

24UT. 73 

UU.10 
12111.IO 
llU.H 

0.00 
m .as 

0.00 

167.15 

39 .18 

: 4 

1':: . 1, I 

1836. 27 
49.U 

924. II 
18.0 

2318S.31 
0.00 
0.00 

2S812.U 

1411.IO 
1031.2' 
1144.1.: 

0.00 
117 .15 

o.on 

111 ~-

31.G: 

Stra1 Panel Board ··· fl1a1clal A1alr1l1 · Julr 118~ 
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~··] ~~;1f coMFAR 

·'=-"·~·~ /I I II I JI 111 

-~~~~~----~=-~----~~~-~~~-~-~---································ cowra1 2.1 . tRDOSTll&L PIOJICTS s1191c1, &DDIS &B&B& ····· 
I 

• I 

Projected Balance Sheets, Production la 000 Blrr 

Tear .... 

Total 1111\1 

fi11• 111~\1, 11t of depreci1tio1 
Co11tr1ctlo1 la pro1re11 . . . . 
C1rre1t 1111\1 . . . . . . . . . 
C11~. \11k .......... . 
c •• ~ 11rpl11, fi111c1 1•1ll1bl1 . 
Lo11 c1rried f or11rd 
Lo11 ............. . 

Total li1bilitie1 ..... 

lq1ity c1plt1l ..... . 
le1tr•e1, :et1i1ed pr~fi\ . 
Profi\ ......... . 
~011 11d 1~diu1 ttrl debt . 
~1rre1t li1billtie1 .... 
l11k o•erdraft, fiD•ICt required. 

T~t1l debt . . . . . . . . . . . 

1~ 

nm .os 

16 

29101. 78 

11 

30146.48 
····-········· ······----···· ·---·-··--·-·· 

1466.38 
0.00 

924. 81 
16. 4S 

U049.0 
0.00 
0.00 

274~7.09 

1241.00 
0.00 

924 .II 
16.4S 

26913.U 
0.00 
0.00 

29101. 78 

1021. 82 
d.00 

924.11 
16.0 

28117 .u 
0.00 
0.00 

30146. 46 
•••••••••••••• •••••••••••••• •••n•••••••••• 

9468.U 
16115.96 
1614.68 

O.OC 
167. a~ 

0.00 

167.8~ 

34.49 

9468. 60 
17820.64 
1644.68 

0.00 
167 .0 

0.00 

167.U 

32J4 

9468.60 
1940.33 

1644.69 
0.00 

167.U 
0.00 

l8T. as 

30.80 lqultr, l of li1bllltle1 .... ---- ···················-····················--························-······················································-······ 
Str11 P111l Bo1rd ··· r1111ci1l &11lr1i1 · JulJ 1118 
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~

·· ....... . 
·~· .. : : .'· " ... ~~ ,~, . tl~ (•.) 
~ .. :.·:i_ 11·~~1~COMFAR 
"'!-:••.~" .·I 111111111 

TABLE A.8 ---~-~~~.<?~~-<: .. ~~~~'!-".~g~---······ COHU 2.1 • UDOSTIUL PIOJICTS SIHJCI. HDIS HHA ••••• -·--·------·-----------------·-

Caahflow Tables, construction 11 ·ooo Birr 

Ten ...... ! 2 

T~tal ca•• i1f )01 '113.31 n~~.29 
....... --.... -.......... . ... -................... 

f i~a•~i•l re1ource1 . 4713.31 tlS5.29 
IO S1Je1, 1et of t11 . 0.00 0.00 
V' 
tJ Total c11• o~tf 101 . 4113 31 4HS. 29 

......................................................... ' 

Total 111et1 4713.31 O~S.29 
Oper1tl11 co1\1 .. 0.00 0.00 
Coat of f l1a1ce . 0.00 0.00 
ltplJIHt ..... 0.00 0.00 
Corpcrate t11 ... O.OD 0.00 
Dit•de1d1 paid ... 0.00 0.00 

S1rpl11 ( deficit I 0.00 0.00 
C111l1ted c11• b1l11c, 0.00 0.00 

111101, local ... 2046." 2073.09 
O.tflo1, loe1l .... 2046. TO 2073.09 
S1rpl11 I deficit I 0.00 0.00 
11f lo1, forei11 . . 2666.61 2682. 20 
O.tf 101, forel11 . . 2666.U 2682.20 
S1rpl11 ( def lcit I 0.00 0.00 

let c11•tlo1 . . . . . ·013.31 ·4H5.29 
C111l1ted 1et c11•f lo1 ·4113.31 ·9461.60 
---~---------------~-----------------------------·-··········-··------···--·-··-········-···········---···---·--·-·················· 

Stra• Pa1el Board ··· lco101lc l11lJ1i1 · JulJ llll 
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W.:I ,. ·Io I~ ~) 
~·~~:1.~Y.j1)? C 0 MFA R 
~,.,.~ ~· 1 f ftl J (li"I 

............ 'rAIS.t.f;_ .. A ... 8 .... LCcnt.'.dl. --. ---- . -----. -. -----. -- COHU 2. l • IMDUSTIUL PIOJICTS SIHICI, lDDIS HlH ··· ·• 

Caahflow tables, production iD ·ooo Birr 

fur ....... . 

Total c11~ i1f lo1 

3 

3021. 26 

4 

35~8.90 

5 

4184.12 

6 

4188.13 

T 

4168 .13 

I 

UH. l3 
-------------- ·······-··-·--

r1111ci1l re1ource1 
S1le1, 1et of t11 . 

fot1l c11b outflow . 

T~t1l 111et1 . . 
Oper1ti1c co1t1 . 
Coit of f l111ce . 
lepiueat .. 
Cortonle tu 
DitU11d1 plid 

S1rpl11 ( 4ef lcit ) 
Cu11l1te• c11~ ~1l11ce 

l1flo1, local ... 
O.tflo1, loc1l . . . 
S.rpl11 ( deficit J 
l1flo1, forei11 .. 
O.tflo1, fortl11 . . 
S1rpl11 ( 4tficlt J 

let c11~f lo1 . . . 
C111l1t•• 11\ c11~f lo1 

103.SB 
Ull .69 

J823.2S 

l~.99 
3542.91 

!S62.0l 
_____ , ________ --------------

SS4.43 
1268. 32 

0.00 
0.00 
0.00 
0.00 

1191.01 
1198.01 

2911.60 
1273.06 
ITlS.54 

32.n 
U0.19 

-sn .s2 
UH. D1 

-1210.U 

101.34 
1460.67 

0.00 
0.00 
0.110 
0.00 

1996.89 
3194. 90 

3555.67 
1107.36 
2441. ll 

3.23 
454.0 

-01.42 

1996.19 
·6273. TO 

15.99 
4168. 13 

1753.86 

101. 34 
16U. S2 

0.00 
0.00 
0.00 
0.00 

2430.28 
~SU. IS 

4180. 89 
1260' 46 
2920.43 

3.23 
493.CO 

·490'" 

2430.26 
·3143. 44 

0.00 
4168.13 

IU2.52 

0.00 
4168.13 

ISU.U 

0.00 
4188. 13 

1702. 02 
-·--··--·-···· ········-····· ·-············ 

0.00 
lU2.S2 

0.00 
0.00 
0.00 
0.00 

2~1~.81 
8140.77 

4161.U 
1112.H 
2HU4 

0.00 
419.53 

-489.53 

2SU.61 
-1321 .13 

0.00 
1652. S2 

0.00 
0.00 
0.00 
0.00 

2~1S.U 
IOU&. 31 

4161.U 
1112.H 
2945.14 

0.00 
419.U 

·489.U 

nu.u 
1187.TI 

49JO 
IU2.U 

0.00 
0.00 
0.00 
0.00 

UH.It 
13122.U 

UH.13 
1202' 19 
2tH.U 

0.00 
Ctl.U 

"·411.U 

2CH. ll 
HU.It 

·---····--·--·····--···---·····--··-···-····-·······---····-~·-····-·······················-········································ 

St~•• P11el Board ··• lco101lc A11l11t1 · J1lr 1111 
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·~ (•) .~·T~ COMFAR 
TABLE A.8 (Cont'd) 

~·~, ,'I lll1lt111 

··········································· ·························· COlf&I 2.1 - l•DOSTll&L PIOJICTS SllflCI, ADDIS &l&I& ····· 

Caahtlow tables, production h . 000 Birr 

ltar ......... 9 10 II 12 u 14 

Total ca•• 11f lo1 . . UH.U UU.13 Ull.U 4111.U UH.U Ull.U 
·······-·-···· ..........••.. ······•·•·•·•• .......................•.....•............ 

'° f i111clal r11ource1 . 0.00 0.00 0.00 0.00 0.00 0.00 
I.I' S.111, 11\ of t11 .. uu.u uu.u UH.U 4111.U UH.U 4111.U ... 

Total caa• 01tf lo1 . . 1102. DZ 102.U IU2J2 lU2.S2 1702.02 1102. 02 
······••····•• ........••.... ··-·-········· .......................................... 

Tot1l a111\1 . . . . 49.SO 0.00 0.00 0.00 u.so UJO 
O,.r1tl11 co1t1 . . . 102.U 102.~2 llU J2 US2J2 IU2. S2 IU2.~2 

Coat of f l111ce . . . 0.00 0.00 0.00 0.00 0.00 0.00 .. ,., .. ,, ..... 0.00 0.00 0.00 0.00 0.00 0.00 
Corpontt t11 ... 0.00 0.00 0.00 0.00 0.00 0.00 
Dl•i••••• p1ld . . . 0. 00 0.00 0.00 0.00 0.00 0.00 

Surpl11 ( •eficit ) ,· 2466. II 2SU.61 ms.11 2Sl~.81 2411. ll 2411. II 
Cu11l1t•• ca1• b1l11ce iUll.60 18104.21 20611. 11 2313S.42 2SIOI. ~J 21067 .u 

l1f lo1, local . . . . uu.u UH.U uu.u un.u 4181.U 4181. 13 
Outll11, loul .... 1202 'l9 1112' S9 1m.H lll2.H 1202' 19 1202 Tl 
S1rpl11 ( dtfici\ ) . 296~ 34 290' 14 29U.14 29U.14 21U.34 UH.34 
l1fl11, fcr1i11 ... 0.00 0.00 0.00 0.00 0.00 0.00 
0.tf 1@1, for1lc1 . . . 499.U 469. ~3 469.U 411.U 499.23 Ul.U 
S1r~l11 ( dtflcit I . ·499.23 ·469J3 ·411.U ·461.U ·411.23 ·Ut.23 

It\ c11•f lo1 . . . . . 2411. ll nu.11 UU.11 nn.11 2411. ll 2411. ll 
C111l1\t4 att c11•f lo1 1120.00 163~.61 llUl.22 IHH.U llUZ.H lUH.04 

-- ------
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TABLE A.8 (Cont'd) 
·······-········-······· ············································· COlf&I 2.1 

Caehtlov Diecountina: 

1) •••l~r ,.1d 'er111 let i1co11 1101: 
let trtltlt 'llue .......... .... 2610.10 It 
l1ter11l late of lttura ( 11111) .. 13. H I 

10.00 I 

~) let lort• ttr111 let c11• retura: 
let trt111t t1l11 .......... .... 706S.31 1t 10.00 ' l1ttnll htt of let1:ra (111121 .. 19 .19 I 

c) l1ter11l 11\t of let1r1 01 tot1l i1,11t1e1t: 
let •rt1e1t '1111 ... ... ........ 706S.38 1t 10.00 I 
later:::'l lite of letar1 ( Ill ) .. 19. T9 I 

let lort• : •••itr paid plu1 reaer,11 
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