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INTRODUCTION

This docum>nt is t"e result of a request by the Handicrafts
and Snall-$Scale industries Dovelopment .gency (. SIDL) to UNIDO
for assistance in identific~tion of new industrial .projects for
potential anostﬁrs,identified as private c¢nireprenaurs and
possible future industrial cooperatives. UNIDU agreed to pro-
vide two consul+ants in project identification, =2n engineer and
economist,under the consultancy component of project DP/83/012
for a period of 2% months sutsequently extended to three months,
The consultants arrived in Ethiopia on May 16, 1985 nnd departed

Lugust 4,19+5,

This document is a joint terminal report and also contains
as annexes tlie technicnl documentation required as well as a
review »f team activities and findingsin the industrial sub-sectors

to frcilitate future follow-up by HASIDA,
Original nbjectives of the consultency were:

To identify =t least 100 industrial project ideas

From these prenarc project profiles for at least 50 projects
Review L' 3I0A's project preparation and evaluation systems
»nd make recommendations

Undertake o short traing programme for . SIDA's project

study staff,

Upon nrrival the Yconomist was also requcsted to review and
make recommendntions on H.SIDA computer requirements, /Due large-
1y to a simil~r concusrr:nt activity being carried »n for H.,.SIDA
by Industrinl Projects Service to develop at least 30 feasibility
analyses for orojects suitable for a propnsed industrial estate
and H.SID..'s requost not to duplicate activities, the number of
idecas and profiles fell marginally short of the desired number
at 87 and L5 respectively, The details specified to be in the
project profiles were generally filrilled with the exception of
brief cccnomic ~nd firancizl analysis duecbasieally to lack of

current information »n raw=material -nd equipment prices, It
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3.

RECOMMEND:TIONS

HALSIDSA Project Preparation and Evaluantion Systoms

percceived wankness in industrial process expertise and the
likelihood that experienced engineers cennot be secured,

it is recomm=nded that considerntion be given to strengthen
the technical background of ~xisting staff tlrough training
courses, exchange programmes with industry and provision

of technic~l bqoks focussing on industrial processes for
the H/,.SID.. library, Some formalizing of the evaluatiod of
foreign «<xchnrnge effects as a standard feature of all

appransal reports appears warranted,

Follow=up on wnroject ideas and profiles

It is recommended that periodic updating of the pro-
ject ideas pipeline and the individual profiles be done
to keep 2breact of developments in various industrial sub-
sectors to inprove the timeliness and -depth o7 information
provided to notential investors, Follow-up is also required
in the nesr tcrm to obtain information promised by various

companies Juring the course of this study but not yet received,
Computer reguzirements

It is suzgested that a phased approach be made in build-
ing up computer expertise and capacity, starting with a PC-
based system which is compatible with desired future expanded
capebilities, It is noted that such a computer would signi-

ficantly e~se the upd~ting process under 2, =above,

I, PROJECT IDENTIFICATION .4ND PROFILES

Methodology

Although a sector-by~-sector analysis process was generale
1~ followed, delays in receipt of information and differing
potential among sectors meani that a flexible approach was
used in identifying project ideas and preparing profiles,
Various information sources addressed are lisi~od below and |

also i the Industrinl Sub=Sector neview {(annaux I),




2,

Industrially related studies by international bodies

411l aveailable reports on particular sectors and indus-
tries mainf}wﬁ%IDO for the last 5 years in Ethiopia were
reviewed, Reference was also made to UNIDO's publication
* How to Start Manufacturing Industries " and the Indiamnn
Government volumes " Project Profiles on Reserved Items",

1979.
Public sector bodies involved in industry

To obtain information on general developments and
future plans, centact was made with Industrial Projects Ser=-
vice (IPS), Development Projects Study .gency (DPS..), .gri-
cultural and Industrial Development Bank (AIDBANK), Ethiopian
Import and Export Corporation (ETIHE!) and Ethiopian Household
and office Furniture Corporation (ETHOF), Many others visits
were made to particular public industries and are discussed

under the particular sub-sector review,

The general approach used was to have a discussion with the

organizathnfon its activities followed by a preliminary exploration

3.

of anciliary product possibilities, This was followed up,

if promising, by visits to obtain detailed information, Use
was made of a survey form ( Anmex IIA ) "™ incillary Itemswith
Potential for Supply by SSIfs., " Due to shortage of time,

it was not possible to make extmmded trips into the regions,
Thus the team was unable to fully explore the potential for
regional industries,

Consumer products surveys
’

i form ( Annex IIB ) was developed to aid in identifying
potential consumer products, Due to the largely fragmented
consumer market as well as the many import routes, this did
not prove auccessful in the short time available, This is
an zrea justifying a more detailed investigation by HASIDA,




4, Government publication

Of particular relevance to the studies were:

Annual External Trade Stetistics (1975-1982)
Statistical Bullet;X - Min, of Industry (May, 1984)

bstract
Ethiopia Statistical - Central Statistical Office

(1980 latest)
Master List of Projects and Programmes Under the
Ten Yeer Pergpeective Plan (1983/84-1992/93) (Nov,1984)

B, _R:levant factors

In addition to the wider concerns of market and source
. limitations, $here were certain particular factors which
were taken into account in choosing szctors and types of active
ities on which to concentrate.

1. Public sector activity

While there is little formal indication of ther-alloca-
tion of particular sectors to public or private ownership,
some assumptions were made om likely attitude to private
initiztives, Thu: the following industries were excluded

from consideration as being the sole responsibility of
the putlic sector,

- printing and publishing (large scale)
' = large scale textiles
- large scale beverages

- pharmaceuticals

leather tanning

sawmills (mainly due to shortage of wood)

24 Adequate capacity/known technology already existing

The following sectors were excluded because there is con=-
sidered to be adequate capacity and/or the tachmnology
is already well«known in Ethiopie,

- soap/detergent making

« garment making

= leather products including shoe-making
-~ cencrete building products,

‘ vossf




investment limit

The upper limit for produc:ive investment, i.e
machinery =nd zquipment, was set at Birr 500,000 (approx-
imately US 250,000) in line with current HiSIDA guidelines,

Investment rlons of public sector

Public sector plans were examined in respect to the
potential market which lergely resulted in excluding direct
competition except where smzll-scale manufacture im eonsidered
particularly appropriate e.g. bicycle assembly.

Market potentin

In most cases profiles were prepared for projects where
there is at 1l2ast a reasonable prospact of sufficient market
size,

Difficulty was exﬁerienced in obtaininé a reasoneble
idea of market size especially for consumer items for the

following reasons,

- Officisl trade statistics are only available currently
up to 1982, Due presumably to foreign exchange constraints
large fluctuationswere observed in many items in the period
examined (1976-1982), In many casealso the statistics
do not disaggregote to the extent -desired and time did
not pe:—it detailed follow=-up with the Gustoms and Excise
Tax idministration Department, The team attempted to
overcome this short-coming by contacting the particular
companies importing e1lthough this could »nly be done
when there was only ome or few companies involved,

- There is a known large but unquantifiable unofficial import
trade which does not appear in official statistics,

ceoof




6. Profiles being prepared concurrently for the HASIDA industrial

estate,

HASID:. commissionad Industrial Project Service (IPS)
in late 1984 to prepnre project profiles on some 50 projects
together with feasibility analyses on at least 30 »f the
more promising possibilities, To avoid duplication of effort
the team was requ:=sted to refrain to thz extent possible
from preparing profiles on some 64 ideas listed at the time
of our arrival, which number was trimmed to 46 by the end
of the study,

7e. Economic value to Ethiopia

Relatively l1liitle attention was focussed on projects
which, although rerhaps having market potential,would con-
tribute little to Ethiopia'’s economic health,

Effort was made to investigate projects having the max-
imum use of local resources, Unfortunately it was found
that except possibly ir agriculture, present natural resources
are relatively unexplcited and little surveyed, /ilso since
the steel-making industry is not fully developed most of the
materials could be imported for the metal=-working sector,

wvhere many of the apportunities were found to be,

As a result of these factors,potential prcjects were
foaund to fall mainly into the following broad categories,

~ ancillary items for indusiry - import substitution
- consumer items ~ import substitution

There are also some proposals, including possibility
for exports, in sectomsutilizing Ethiopian natural resources,
especially agricitlture,

voeesf




C.

Project Ideca Pipeline (see Annex IV)

The yroject pipeline lists z11 kxnown industrial projects
of potential interest to the private sector which are not
currently being devzloped in conjunction with particular
investuors, These include the profiles developed by the
UNIDO team (45 projects), other ideas identified by the
teem for further exploration (42 items), projects being analy=-
zed by IPS: (46) nlus several others being explored vy Aid-
bank,

It is intendad ttat the list be used to advise poten=-
thal investors of the current status of various ideas iden-
tified as pnssibly suitable to ;rivate industry, In addition
it will be useful as a basis for H . SIDA t- monitor develop-
ments in variocus aress related to small=scale industrial
development, This list wiuld be 2 prime candidate for com-
puterization to ease the difficult job of constantly update
ing a typecd 1list,

Project profiles (see Annex V),

Prime affort was placed on identifying market possibil-
ities 2nd developing the processing parsmeters to meet the
capacity seen as reassnable in view of apparent market size,
Given the lack of information on current costs for caprital
investment items ns well =28 row materials, it was considered
of 1ittle use to attempt profitabilitv znalysis in the short
time available, Instead overall estimates were made for
the approximate magnitude of coste for mzchinery and equip-
ment, buildings and working capital with profitabiliiy pro-
Jections 8 well as other detailed ~nalysis left to the feasn=
ibility study stage,

I+ will be noted that the depth »f anelysis varies from
profile to profile rlue to the denth of information which
could be obtiined or developed in the time availeble,

voeef




The profiles =re organized in the following manner,

Product and uses

Market potential
Capacity

Process description
Raw-materials

Machinery z2nd equipment
Personnel

Land and building area
Capital outlay

Remarks

ITI, HASID. PROJECT PREPAR:ATION ND EFALUATION STYSTEM

Given the stresson project identification activities,
the UNIDO team could not make a thorough assessment of HASIDA's
pro ject preparation’activity.

However from informal observa-
tion and contact with departmental officers, some overall

conclusions were drawn,

There are presently eight officers, all Economists
under the Head, Project and Planing Dept. The number of

projects in the departmental pipeline is summarized as follows,

No. of new No, of gz;t:frgfo- di:;no£r2§:2ts ?:é?g?ogrg;nd
Year nrojects projects | jected not due to proe- at year

presented approved | approved motaers e end
1974 E,.C 27 9 6 7 5
"{1981/82)
1975 E.C 52 14 15 - 28
(1982/83
1976 E,C, 66 20 30 20 24
(1983/84)

— e
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A review of sample project zppraisal reports shows that
financial and marketing analysis practices appear acceptable,
Economic factors are not usually dealt with in a quantitive way
due largely to the size of the projects., The weakest area appears
to be in the consideration of technical matters which im under-
standable given the academic qualifications of the offimers and
lack of practical industrial experience, This is offset to msome
extent by consultation with HASTID.. workshop engineers but major
reliance is usually placed osn the entrepreneur, who is often weak
in technical matters also, /lshough technical people are difficult
to obtain espscially for such activities, it is suggested that
alternate aethods bte explored to give existing officers some techn-
ical backzground, This could be in the form of courses ~ith a
technical component or possibly an exchange programme with indus-
try, Strenthening of H.SID..'s technical library with practically
oriented technology and process technical books in the areas app-
licable to H.SIDA's appraisal activities, is also recommended,

It was noted on the project appraisals reviewed that economic
and foreign exchange considerations were consideredipraqualitative
way., It was explained thag quantitative zstimates of foreign
exchange effects are madgmzertain projects when considered necessary,
In the present climate of foreign exchange shortage, it is suggested
that this be formalized for all projects,  The need for quaptifi-
cation of economic f;ctora i.e. shadow-prfbing etc, is not con=
siderad warranted due to the small project size and difficultj
in procuring foreign exchange which in itself encourages the

entrepreneur tn maximize use of local resources including labour,

There does not appear to be any significant improvement poss-
ible in the speed of evaluation since much of the delay is in
obtaining information, A computer:: could help somewhat but its
likely benefit is probably more in improved quality through the
ease iﬁ doing sensitivity analyses than in the saving of time,

One possibility is in better coordination of activities with

AIDBANK who reappraise projects totally when presenked with a
1.an application,

i




The Project Preparation Denartment in general reacts to
proposals presented by entrepreneurs, 1t is felt that HASIDA
cnuld be more uromoti. n-minded no>t only through the preparation
of industrial profiles but also in the monitoring of industrial-
relaied activities by other bodies sueh as Min, of .griculture,
Min., of.Forestry, Industrial Corporations, By keeping up-to=date
on related developments, HLSID:. can better react to changes
affeoting present project ideas and creating opportumities for

new ones,

COMPUTER “EQUIREMENTS OF IASIDA

_A draft proposal (Annex III) was submitted to HASIDi on
July 9,1985 concerning possible options in develqping a come
puter system to facilitate certain of HASIDA's activities,

Subsequent discussion revealed another possible use not
considered at the time, This would be in the provision of
accounting services to various cooperatives, a function which
is at present not performed on a formal basis by HASIDA.except
in its annual audit of cooperative accounts., Should this be-
come - a definite need, then it s apparent that a PC based system
as proposed would not be sufficient and instead a larger ayseem
would be justified, Given the uncertainty in this area a phased
approach starting with a PC system would still seem to be the
preferred way, as long as equipment compatibility is assured.
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31 HAUFACTURE OF FOCD, ZHVFR.GES AND TOBACCO

The an~lysis of this sector concentrated on using crops which
are or are exvected to be significant and amenable to industrinl
vrocessine. Contacts were ther Jore made with agriculture nerson-
nel at the Ministry of apriculture ~nd varticularly with Mr. T.H.
Jackson Senicr Technical adviser of GTZ, west Germany who is con-
cerned with development of crop rroducticn and nrecessing for the
Horticultural Development Depzrtment of the Ministry of State

Fams.

His General comments were as follows:

- projects involving cans or bottles for finished products
are difficult to implement due to the cost of materials
and difficulty in procurement.

- nrojects mostv desirable arc those which maximize the amount
of processing at the growing site thus saving on transporta-
tion costs and rcducine the size of the central facility,

which usually involvcs sipnificant foreign exchange costs,

= Crop nrocesses involving natural drying to the extent
feasible are most apnropriate to ithiopian conditions
both for export and domestic use, althcugh artificial
drying is alsoreqiired to finish certain products for
long-term stor~g¢c mainly for export.

= the same processing equipment should nreferably be used- for
various crops to allow it to be used ns much of the year as
possible. This is cspecially true for high capital cost
equinmont, .8 7n example the Mertd Processing Plant is not
processin: tomatoecs for scven months of the year and then
switching over the eitrus nrocessing,




- particular projocts he felt could be considered for smalle
scale industrinl involvement were raisin nroduction, drying
of vemctables - cnicn and garlic beine the simnlest, the
honey industry, rur~l oncn “an beiling of rur unrefined

surFar, cassava and nyrethrunm,

Contacts were also mad: with Addis Ababa ~battoir, Gu’elc Soap
Factorv and the Feed Corporation to explore the notential fer ani-

mal by-product utilizaticn espccinlly tallow and bone me=al.

Since the sugar industry is 2 najor cney a visit was made to
the Ethicpian Sugar Corpcration to discuss potential for supar
by-nroducts and ancillary projects. There are currently threc
sugar factories supnlyinc nure white sugar essentially for the
domestic market. Further expansions and new plants are planned
to supply the domestic market also. Investizations nre underway
to determine the most cconomic scale of nlant as well as the
potential for production of Kandhari sugar (95.4% rure), Studies
will compare the costs of traditional large rlants and smaller

ones costine some Birr & - 16 million each.

The followine: studies are being rursued concerning utiliza-
tion of by-products.

= an ethanol and bakers yeast plant to utilize 71,000 tons

of molasses, virtually the total oresent supply.

- utilization of filter-mud (3% of output) as a fertilizer
to renlace cxisting imported fertilizers in up to 204 of

" the planting arcas,

~ oxtraction of cane-wax from filter-mud for use in wax
polishes by the Ethionian Chemical Corporation. (This
may not be economic duc to the expensive technology
involved for what is likely to be 2 limited markct.)

4




- utilization cf s~me of the 60(C tcns/~nnum of barasse
ash in glass-making by hddis Glass Fac'cry., (Tests were
succ.ssful but hetter methods of earban reaoval arc ree-

ruivred),

The cormor=ticn has fairly complete work-shops which con
do most mx¢hining required as well as casting of bearings in
white metal, bronze nnd aluminium. i desire was however exe-
pressed for the ability te procure heavy castings (2 tons ~ng

above) from domestic scurces.

Opportunities were not nursued in traditional industries
such as milline of 0il or flour and buverage preduction ns they
are penerally done by ~ublic industries and the technology is
well known. There is smnll scale nroduction of such items as
woty honey and pearut butter. Limitations of these nroducts
seems not so much with technnlesy, altheuph this may be n

factor, but inetead 1s in the marketine area where poor packa-

ginr standards imnly 2 scennd-class producc,

In general projects in this sector must bo considered as
havin: lone gestation periods due to the neced to carefully

cvaluate and develop the ressurce.,




32:  TuXTILE, JEARIFG (PP:RUL D LAEER INDUSTRILS

The mechanized textile industry is basically 2 larce-scale
government-owncd nrne and with the nossible excertion of terry
fatric there does not annear to be vprosnects for small-senle

textile mnufacture.

The garment industry is well develeped with wmany wrivate
and seme wublic cnterpriscs competing. Althourh there are
large velumes of smuprled textiles consumed in the country
this anpears to be more due tc a shortage of desired types
of cleth and the nrestice of immort labels than in any shor-
tare of clothing manufagturers. It was therefore concluded
that the netentinl for diversification of parment manufacture
it quite slim n2nd in ~ny case profiles are not neccesary for

products already made in the country.

Primary offort was given instead to the identificatinn of
products used in volume in the textile manufocturing process,
narticularly the mechanized scctor since the hand loom sector
is still at a relatively early stage of sophisticmtion., Contact
was thercfore made with the National Textiles Coryoration which
oversecs nincteen textile factories and also dircctly with two
of thesn factories, .kaki Textilc Factory snd ethionian Fibre
Factory, to develon n list of notentinl items for manufncture
by small scnle onterprises. This 1ist wae then cireulated to
the more distant factories tc obtain their requirements ~f the
same or similor nroducts.  slthouph not a1l factories renlicd
there were sufficicnt resnonse to allow certain conclusicns on

natential supoly to he made as summarized in the following list.

Iotential incillary Items for Textile Industry

(* indicatee n rrofile has been rrepared)

’

e Good mrospect for domestic sunply
vooden shuttles®
Wooden habbing and concs®

ooo/




Snindle tane®
Hem1d pl-tes®

Possible sunply

Unlikcly supuly (for reasons shown)

Plastic nickur - by exiting rlnsties co.
(Leather nickers nre cbsclete)

Plastic ccnos/bobbins - by existineg plastics co.
Castings by foundry®

Weft fork - by die casting®

Starch®

B e

Sliver cans - low volume/lack of aomropriante
material

Pamer cones & tubes - low velume

Wire henlds - s»ecinlizoed eqrt/low nrice
Heald frame - low velunme

Bottom -pron - under develonment

Wood pickini stick/side lover - low vprice for
volume and hirh qunality required

Jeft rrate = low arice/low volume

/1thouph the leathor industry is ~ significant one, the

existinz -ublic tannerics and -ublic and wrivate leather pgoods

manufactures - mostly in shoemaking-ammenr to ~dequately cover

the market,.

The develomment needed here apnears to be more one

of upprading existing industry than in encouraying new ones,

The recent starteun of Universal @ .ather firticles to manufac-

ture many different iteme for export and domestic snles such

as footballe, wnllets, hand-bags rloves and ettache cases

reducee potentizl for new industry in this aren at least for

the next fow years.

ves/




33: WOOD .ID WOULD TRODLCTS INCLUDING FUINITURE

The r2rid dimishment in athio ia's densce forest reserves to
some 3.7% of the land arco limits industri~1l »otential ~t the
prescnt time, While efforts are being made to reverse this trend,

thus will take some timc.

Since the sawmills and other large scnle industry such as

=

hard nd soft board and plywocd are virtuzclly 21l rovermnment '
owned, the rotential for small-scnle cntreprencurs is mainly in ‘
the wood-jraducts monufacturing sector-basically furniture but .
a2lso nther items such as ladders, window frames and doors. The

nain thrust in this area is by thc iinrod Utilization nnd Research

Centre (WU.R) which is engaged in various efforts including i
defining: characteristics cf varicus woods (eompleted for 9 species

to date), researching ~nd marketing of vencers of common =nd un-

common wonds, develoning simple furniture desisms for wide use and

studying nreservation methods. WILR is also well nlaced to assist

in the study of possibilitics for immert substitution of e.g.

textile shuttles ~nd behbbins.

The cne soecies which scoms quite unexploited and also une-
studicd is bamboc, varticularly the solid core variety Oxythananta
nbyssinica which is rencrted to cover scme 450,000 hectares in
welepa Region as well as ~ smaller aren in Sidamn region (equivalent
to morc than 10% of Ethiopia's densc forest cover)s 4 draft pronce
sal for ~ develonment project 28 well as nroject srofile have there-

fere been drawn ur eovering the utilization of bamboo.

ooo/
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CRINTINS & FUBLISHING

The petentinl for small-scale industry is linited due
to the shortape of forest resources with the result that
a1l »wulr ond paper is currently immcrted, the govirnment
monooly on rrinting ~nd nmublishing nd th: extremely low
consum;:tion of maper in Fthicpiza (0.3-0.4 Kg./person/yr.)

which reduccs notential for even waste-paper based nrojects.

ilthough efforts are beine mnade to utilize other
resources suck as bnrasse and (in the long term) to harvesi
forest nlantaticns, this will be intended for a pronosed

nationnl pooer-mekinge comprny.
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35: M.NUF..CTURD OF CHEMIC.1LS ,.ND OF CiiMIC..L,
PETROLEIM, CO..L, RUBBIR .2N PL.LSTIC MRCDUCTS

Fact-rs limiting pctential for small scnle entrcprencurs in
this scctor nre the high capnital cost of minimum-scale »nrojects
esnccirlly in the basic chemical field and the vresent limited
knoewn cr oxpleited resources bnse thus causine most nroduction

inputs to be imported.

i visit was madc to the Nationol Chemical Corporation (NCC),
the major company in the sector, to discuss products nresently
being manufacturcd as well as future plans, to determine the
rotential fer ancillary and complementory industrics in this

sectcr. NCC oversces 15 factories broken down as feollows:

Son
Salt
Plnstics
Paints
Gases
Batteries

Cartons

N D a o a4 W

Other chemicals

Products mhde presently and planned are as follows:

1e Laundry, tcilet scap and detergents
2., Salst

3. Plastic utensils

b, Paints (211 types)

5. Sodium Silicate

6. Cartcns

7. DBattories for ears

8. Industrial mases (Oxygen, Nitrogen)
9. Sodium Hypochloride

10. Floor polish

ooc/




Shoa polish
12, Shampoo (awaiting certain couinment)
13, Printin;; Tnk

1, Iclized Salt

15. Lead Oxide

"6« Glyccrin

Plans for Futurc Preducticn

1e Fertilizers

2. Caustic Soda

3. Sulphuric icid

L,  Auminium Sulphate

S« Sodium Sulphate

6. PFulp
7e Pesticides
8. Glucs

9. dssentirl oils

1, Inedibvle vemetable oil for tallow substitution
11, Tannin

12, Regeneration ~f motor oils

13, Bromine (extracted from s~lt)

14,  Gelatine

15. Dynamites

16. Creams

17. Tooth paste

18, Hnir oil

19. .brassive hcuscheld cleaner (plant currently closed)

While future vl~ns include items which at rrosent wculd only
be justified in a emall scale nlont (such a8 items 16-18), it was
explained that these were included based on the fclt needs of the
country and that NCC would not be averse to having such items
made in the small-scnlc secctor, NCC considars itsclf more suited
to undertake larger scale industries, 1ln discuseing poseibilities

ooo/




for small-scale industri-s in other arcas, especirlly nlastics,
the linitati~n is not cousidercd to be the lack of idens for
nroducts which can he m-nufacturad but instend is the innbility
of smrll-scale proaducers to cbtoin adequote stocks of imverted
raw anterials nnd tc n certnin cxtent the technology exnertise.
Thus two plastic products nroducers in asmara are virtually
closed for all items excent polyethylene sheeting tecause of
raw materinsl shortages. & plastics scetor study has however
recently bevn undertaken by th: Industrial Projects Service in
part to examine prospects for the ratiomalization eof production
by NCC plont nnd the m~nufacture in the small-scale sactor for

certain items of marcinnl interest to NCC,

The large import of somp in recent years wns discussed.
This situatisn was net cnused by lack of soan-making facilities
since, for example, United Cil Mills and Soap Frctory has a
soap-mnking nlant which is only onerating at %'of its 15,000
ton cameity. This compres to imnort «f 15,169 tonnos of sonp
in 1952. One limitine facter mention d is the shortage ~rd porr
quality of demcstic animal tallow. NCC ~re attempting to meet
this shertage by oxplorin. the potentinl for substitution with
inudible vegetable oils but also see a pood potential for small
scale regicnal operators to sqt up to2llow collection 2nd render-

ing operations,

Cther arcas of -wssible interest for small-scnle entrenre-
ncurs mentioned was in the processing of currently underutilized
naturally nccurrins: snecics of vegetation such as the wild rubber
trce and ~=lms which can te used for fibre, wood, ussential oils
and butten manufacture. This may have rotential but the lack of
any resource information and the often remote and dispersed
character of indigenous vegetntion limits current rotential for

devolonment,.
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i visit was nlso mads to the Sthioplastic Factory, a public
sector plastics commany with resnmensitility for the manufacture
of rlastic ¢ocds mminly for use in éonstruction. "t present
articles nre larpely made from tclyethylene chloride (TVC) in

the follewing mnjor catepgories:

Low density polyethylene filwm,
Dlow meoulded items (polycthylene)
dater nipes (40 - 160mm) - PVC

Elcctricnl wirinz - 2VC ceated (including drawing and
stranding of copper wire)

Injection mrulded items
Floor tiles - “VC
Ball-peint pens

Window shutters - I'VC

sthioplastic has many plens for now nroducts including zippers,
shrink films, melomine kitchen ware, disposable syringes, infusion
bags, plastic sanldals, ~nd corrugated roofins, but budget restric-
tions »n related factory building requirements hove foreed deferral
of these plons for 1-2 years. Other nublic companics make beverage
cases (Ethio Gas an? Plastic Crntes) nnd houschold plastic items
(EthioFoam ~nd Thermonlastic).

~lthrugh plastic manufacturing ment is fenerally of a
size amenoble te smallescnle producty . enduction of additicnal
plastic items inﬂggw freilitics docs not anpear overly promising
for the following reasens. The »rimory rroblem is the shortare
of imported raw material which affects small private companies
more than the public corioraticons dus to difficulty in obtaining
foreirm exchange pormission. Furthermore sthioplrstic's size can
Justify maintaining a chemist and enzincering department while
smaller companies do not have the sales level to support such
important activities thus resulting in lower officiencies and

peorer quality., The nature of plastic processing machinery is

2180 such that additicnal product ean usunlly be made with rela-
tively small investment in mculds assuming the »lant is not working
at capacity. Thus new jroduction can be justified more easily by
existing »lants, ves/




36.

1..FUFACEURE OF NOH-ITT.LLIC MINiR.I IRCDUCTS
(¥XCEPT PHTROLEUM ..ND CO.L)

Products in this sector are moinly cement, cement nroducts,
¢lny bricks, lime, asbestos preducts and glass bottles znd
tumblers. .lthough 2 thorourh survey could not be undertnken,
it would aypear that small scale enterprises are active in these
areas and more can he easily set up as required to make increased
volumes of finished jprcducts as the mrrket demenl and raw material
availability (mainly cemert) 2llow. One area with rotential is
considered to be in smill-scale ;lass blowing/moulding for which

a nrofile has heen rrenared.

#8 for chemiczl production, the lack of detailed inform~tion
o0 mineral resources restricts the search for votential nrojects,
Periodic follow up with the Ministry of Mines is recommended to

monitor develermonts,

37:  B.SIC Mi.T.L INDUSTRIES

Due to generally high capital cost and market limitations,
small scale opnortunitiee are restricted to foundrics and NOB=

sibly n.n-ferrous sheet rolling.

eee/




36. {wlNOF. CTURE OF F.ORIC.THD MEDLL _HODUCTS,
PLLCHINGRY & SUTPMUNT

The fabrication of metnl -roducts is the scctor cffering
th: most prosvects for small-se~lc manufzcture. Unfortun~tely
due t~ the lnck of mony basic metal industrics, mest matorial
invut will be imported but it is alse ~ne which, miven necessary
cquivment and materisal imports can start un relatively quickly

using exrertise which is available in the country,.

Contact was mnde with the Naticnal Metal Works Corp.(EMIC)
to discuss their yresent and planned production to recopgnize
potentinl overlaps nnd also te investismte the rtentinl for

provision of ancillary products.

This yublic corp-raticn mpages twenty comnanies in metal
workine and engincering industrics with the following breskdown:
houschold utensils (4 rlants), hasic stoel vroducts (4 nlants),
smnll farm imrlemeits, bus nssembly, tractor assembly, dry cell
botterics, umbrellas and metal ~nd ~mod furniture manufacture
(7 pvlants). While there arc many nrojects in the pipeline (1list
~ttached) which could eventually offer ovnrortunity for ancillary
item, the major cffort was ledicated 2t this time to investipaticn
of ancillary items for existinge industries where needs are morc
crneraetzs  The list of ancillary items nussibly amenable to small
sc:le production attnched was develped in conjunction with the
centralized purchasing department nf NMWC excent £or the tract.r

ssembly lant at Nazreth which was visited sennrately.

The tractor plant started operntions in iupust 1984 ~nd
until now has been importing: ~nd 18sembling complete kneck down
kKite of twoc models of tractor. Current nroduction is at the rate
of 500 per annum althcuch with nlans to increrse to 3000 tractores
per annum over the next scveral yenrse There hos 2lso been a study
for a capital investment of srmc Birr 1.5 billinn which would allow

domestic production «f up to 85% of the tractor parts 18 well as

--c/
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anrual production of 40O combine harvesters, 3700 tractor drawn
implements and 3500 trns of svare ynrts. /lthough this study
continues to be under review “us: te its hirk cost, the intenticn
wns exnressed to encourase nther denestie compeanies to vroeduce
equirment 1arts vhere possibles Stceeificntions and priccs for
all component »nnrts essential to any nroner substitutability
study, hove been requested from the foreipn suwplier by tracter

nlante.

Discussions were also held with ..M.C.i., a company jeintly
owned by Nationsl Metnl Works, Fiat and Iveen, the latter twe
beinr vehicle monufacturcrs in Italy. This company manufactures
scveral models «f trucks ~nd intcrcity buses and has a current
capacity cf about throe vchicles ner day on cne shift or about
800 mer year althoush current outrut is less than this due to
shipping delayse & ton year plam pronoses to build this capa-
city to 3000 vehicles -er yerr throurh foeility expansion.
sfforts ~rc¢ continuin~ to inerease sthicmian e~ntent by increas-
ing the work done by .HCE itsclf ant by ~urchasing mrre processed
greds from other Wthiotinn companies. Loenl eontent is approximately
20% and it is hoped thzt this can be increased to at lenst ~0%,
ANCE's own operations arc beins broadend mainly through the purchase
of a 215 ton press which will 21low most shect metal to be formed
leeally. '

Itens currently nurchased from ~ther sthiomian companies
ares

~ Woonden truck hndics

= Springs from Lthiosrring

- Tirvs from sddis Tire

- Yoam for seats from Lthiofosm

~ Flectrical wire from tthioplastic

o.o/
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Plans are underway to source the following itoms locallys
Y £

- 3Bntteries

-~ Ruhber =nt wlastic prcoducts from Sthionlostic
- Paint

- FPuel tanks

- ZExhaust pines and silencars (possibly)

Further items which ~nmerr ~s mssible candidetcs for loeal
sourcing 1re rndintors, seat-covering material, flcor covering
matorinl, coated sheet metsl for hus interiors, small formed/
welded metal parts, small frreings -nd die c~st items such as
dror handles. Detailed informrtirn was still nwaited ot the

time of completinrm of this study.

Seversl visits were modc to the agricultural Equinment and
Technical Services Cormoraticn (LETSC) which renorts tc the
winistry «f Sthte Farms 2nd is resnonsitle in part for imnert
and distributi~n of tractors, combines, tractor drawn implements
and related smare parts as well 2s overhaul ~f enrines. This
cornorati-n nlsc rents out major constructicn equipment as well
as providing technicel service to state farms. At present the
tractors and c~mbines are imrorted in finished crndition from
Yugoslavia nnd the GDR and all srores are imnmorted also from
these 2nd other countries. There hns been a propcsal to manu-
facturce certnin sheet metal assemblies in .ETSC esvecially for
combines but budget constrainte heve forced a deferment of such
activities. While there is little ntential for nroducing
certain items for new tractors 2nd crmbines at present, there
dres meem to be better notentisl for rroduction of snare narts
since AETSC is free t~ vurchase wherever it wishes. While a
gerinus study would have t~ be made before production commitment,
there dr apmear to be rospects for items such s radiators,
sheet metal nssemblics, hydraulic pining, certzin small forgings,
and nossibly diz castings ~nd weldments. Volume of usage does
not permit consideration for manufacture of such enpgine’items
as bushings and bezrings.
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Contrcts were aler made with the fthicrinn Transpert
Censtructicn ‘uthority (7C.! and the Ethiorian Building
Construction juthority (@BC ) since ther use significant
numbers of vehicles. Genernl c-nclusi-ns sunncrted the
rr~visi n ~f items such ~s - 37SC ~nd . MCy usc but detriled

infrrmation was not received hy the time of study comvletion.
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C.IL NaL DED.L GORNS COR 0T TN

List of =lannced nr-jects
{(May 1285)

Industrial s»are - rts r»l-ont 3eins implaocmented

Flectronies poods ~lant Survey completed

Welding <lectrode plant Study comvleted-project shelved

glectric lamn manufacturing plont Fenasibility study completed

Tractor 2nd 2griculturnl caouinment ) v

manufacturing »lant Partly imrlemented

Imrreved simple farm implcements Iretoecl signed with

nlant Bulparians to conduct study

Rollins mill integrat:d with Identified

dircet reduction lant

#ater vumn plant Beiny imnlemented

MHetors, transf:ormers & poncritors Under study

plant

Fnasteners nlant Transformed tr H.SID. for
industrial estate

Fipe fittings rlont Undor study

Hand tocls nlant Im-lomented

g£lectricnl fittinos rlant Under study

Bicycle and low enst vehicles Under study (with IFS

l=nt involvement)

Locks ~nd pndlocks »lant Identified

Sewing machine plant Idcentified

Cffice an? househ~ld equirment
nlant (refrigeratcrs, watcr heaters
wrshing machines,filing cabinets,ectc.)

Under study

Dry cell batteries pl-ont Under study
Pilot foundry Under study

(UNDP ~r.ject for training)
Pilot trel reom Under study

(UNDI' -roject for troining)
Engineering desipn and devel:sm-

ment centre Under study

Pilct vlant for simnle form Under study

imlements (Min, ~f ngri.to take over)
Lezd rencils plant Study crmpleted
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II.

III1.

Iv,

v.

VI.

ILPICN.LL YuT L wCRKS CORY.
oNCTLL.RY ITIMS PROLIMINGRY IDGHTIFIC..TICNS

(Tractor assembly rlant net included)

HCUSCHOLD UTENSILS (4 DL.NTS)

~luminjum discs
aluminium handles
Bokelite handles
Rivets

DRY CELL B.TTirIZS (UNITED ..RILITIES CORT.)

Corbon read
(S8ize R20 & mm., “iam. x 57 mr., 0il imrresnated or
wax immersed)

UMIRGLL S (URITHAD -SILITIZS CORD.)

Steel wire uncented 1.95 mm.

" 11 " 2-00 M,
waterproof nylen t~ffeta clcth
Wateryrenf cloth relipi~us motif
S-rings
st matie folding frames
Non-.utomatic £-ldins frames.

STAICH ITaN TRON & LTdsL FOUNDRY

Gnlvanizod stzel wire 2,2mm.
(te be rawn to Q.75 mm.)
Dolomite powder

STHION TGN MRTLL TOCLS F..CTCRY

Plastic handles fer machets (new nroduct)

MIT.L . ND WOCD FURNITURE (7 -\lants)

WC leather

Uphclstery materinl
Hardening nowder (Kaurit)
Plastic scckets

Plastic rails

(lucs

Rubber cords
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2O, BEVWRAGES & TOBACCO MFG,.

Project

Milk products incl. cheese

[izisin production

Citrus Juice and oil

Dehydration of agriculturel

rroducts
Tepdered tallow

Rolled grain treakfast
cereal "

Cyruns

rey & byproducts pro-
sging

Cheving gum

Tell/TeJ hrewing

Starch processing

Product/Uses

Raisin for domestic and export
markets.

Juice for local sale and oil
for export

Fruits, vegetatles, herbs and
spices

For soap factories

Replacerent for imported cook-
ing oats

Syrup from suger-canefor house
hold and industrial use.

High quality honey, wax, royal
Jelly, propolis, pollen, bce
venon

Usually made from chicle

Fermented traditional bteverages

From cassava, potatoes

Pemarks
#idBank is considering
See profile '

tee profile

See profile
#idBank analyzing also July/85

See prolile

Oate and other ceresls svaji-
lable but rarket size ie
questionzshle,

Market may Te too emall to
fupport rinimum £cale plrnt,
Follow-up required.

AidlRank is analyzing. Nedds
increased nunber of modern
hives to supply quelity requir-
ed. (Tej does not need high
quality honey).

Under unalysie by IPS but drop-
ped. /DEBirably would use
local resource if availetle
Market study- required,

Economically guestioneble since

could dieplace large ne. of small

brewers without other income
sources,

bee proflile
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TEXTILE, WE..RING LFFLREL ..ND LE..THER INDULTRIES

EFroject
Nylon taffeta cloth

Canvas coating

Spindle tape

Measuring tape

Terry fabric and towels

Cottor gloveg-some rubper

dipped

Leather board

Carrying tags

Microcellur sheets

Products/Uses

For umbrellas

Woven tape used in textile
machinery

Household & industrial use

For towels, garments

Mainly industrial use

Made from waste leather
mainly for shoe lining

b

i
4
4

A

+ VSuitcases, trunks, travel-
v 1ling bvags

-

Y

‘Shoe insoles

Remarks
United .bilities Corp, iuported
£69%,000m., for Birr 1,5 rillion
in 1982/83, 8%/84
Process reguires invi:sti;etion,
IPL .nalyzing Jduly/85 1.3%33 million -
See Frofile
Market evaluation rejuired
Process is simple,
See Profile
Market size uncertain
«nelysis being finslized by Nution: !
Leather & Shoe Corp.
Initisl cppacity e¥pected to be suf-
ficient for public and private requ]

ments for some years to cone,

IPS snalyzing July/85 1C%,000 pee.
Classed with %560 as plastic

cee/
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_D & WCOD FRODUCTS INCLUDING FURNITURE

Project

Improved Eee-Keeping
equipment

Bobbins =2nd cones

Picking stick

Bamboo furniture &nd
woven pinelling

Froducts/Uses

Modern Hives af - high quality
to support processing plant

Textile industry

Textile industry

Textile industry

Furniture and houselares

Remerks

wlready being mapafactared by
Wenzw Factory (...A.), .EDU (Pako)

and private workshopc
Sodo, etc., 2000-4000

Lee Frofile
ITC wnalyzing July/€E

fiee Profile
IPE analyzing July/8%

Lov price doce not jirstify develop-

1t Jimma,
in use Ddec/8L4

900,000 res.

55,000 wcs.,

ment effort for volw =& neaeced

(eeze Birr 45C for 3(00 ptéeking sticks,

. ot dkaki)

bee Profile.
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. M.NUF.CTURL OF F..FER .ND P~PER PRODUCTS

Numter

H419
2419

wn19

Project
Book mztches

"aper cones/tubes

Sliver cans of fibérwsard

Pulp moulding plant

Duplex board loamination
Faoper coating

Decorative wrapping paper
snd wall-paper

Products/Uses

Pezper matches for smokers

Textile industry

Textile industry

Egg trays etc.,

Houcsehold use

Remarks
See Frofile
Little demand seen irn responses
from textile industry.
IPS analyzing July/85 1.3 nillien pc
Small volume
See profile (not cconsiderecd proris-
ing due to lack of nerket)
IPS analyzing Jduly/85 4+ million ipce.
IPS analyzing July/85 1200 tons
IPS znalyzing July/B85 %,/00 tons

Market analysis rejuired.

een/




25, M:NUFo.CTURE OF CHEMIC.IS +ND OF CEBMICaLE, FETROLEUI, C0..L, RUBBEE ..HD PL.LSTIC FRODUCTO
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2529

Project

Chericel products. from
indicenous trees and shrubs

Celcium corbide
Celciun cirbonate

Shampeo,: topical creems

Toothpaste

Pencil lead mfg. &
cartonrod

Vegetable tannihg :xtract

Frinting ink

Essential oil from
eucalyptus

Products/Uses

Wild rubber, palms, etc.,
for fibre,essential oils,
curs, etc.

i.cetyle.,e production

Personal use

Personal use

To support proposed pencil
factory and dry cell battery
ranufacture

For leather tanning

Printing

Fkenarke

Kesource studice =nd coordination
with Min. of agriculture requirec.
Industrial utilization usually
requires imported species in plant-
ation setting.

IPS anzlyzing July/85 750 tons
IPS snelyzing July/85 1,500 *ons

larket size probably requires
considerstion with profile %023
Toothpaste.

See Frofile

Obtain processirn’ormation to
det~rmine minimum plent size.
One plent proposed tyt may be
separeate. '

Developrment requires ectablichment
of plantetions.
e e m A s -
. . . . ! ’ ° S
IPS Anelyzing July/83. 300 tohs:)
St SN o, by
(NEC“Présently produding a1lso)

IPS Analyzing Ju;y/85 8 tons

vour/



animal by- product utili_a-
tion particulanyione-merl
Bicycle tyres & tubes
Rybber eraser

Plastic Taincoats and other
thermowelded products

Microcellular Sheets
Tooth brush meking

Plastic botbins/cones
pickers

DiSpos?blc rlestic Syringes
Flastic cyeglass frapes

Miscellancous rlastic items

Bone-real
fertilize
Bicycles
Frasing p

Various ¢

Shoe inso
Cleaning

Textile i

Medical y

mainly for
r

encil/ink

onsume> uses

les
teeth

ndustry

Se

Fersonal use

Various i
household

ndustrial &
uses

S NI Yo phr et g2

See Profile

IES analyzing July/85 300 tons
of glue znd fgelatin

See profile

Cee Frofile

See Frofile

IP

[€a)

wnalyzing July/85 75 000 Sheetg
See Frofile

Insuffieient volume for new industry
Iy interect existing plestiecs
Coi.pany,

Market analysie required,
Cee ¥rofile

Mainly suited to present plastic
industries due to techrology limita—
tions and reletively spel) demand for
¢ach iten,

However, IPS ig undertaking plastics
sector study for NCC in part to
evaluate rationelization ang mfr,

in emall-scale sector,

oo/



3560

5500

3560

3560

Bekelite handles

Plastic collapsible
tubes
Nylon zip fasteners

Fiberglass reinforced
plastic products

Cooking utensils

Tooth poste, creams

Clothing

Tanks, govers, boats, etc.,

Could be combined with proposed
bakelite electrical products ope-
ration.

See profile

IFS wnalyzing July/85 600,000
meters,

Reseearch rgquired to identify

products and demand,
Capital investment is modest,

cee/
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56 NaNUF&CTURE OF NON-MET.LLIC MINELh.L THODUCTS (EXCEPT FETKOLEUM .ND COaL)

Project

Porcelain products

Glassware

iLbrasive paper & cloth
Grinding Wheels

Mill stones

Wood-wool cement board

Product/Uses

Low tension insulctérs and
ceranic table ware

Pressed and mouth-tlown
Sanding

Industrial use

Grirding grain

Building construction

Eemsrke

Hee Profile

Bee Profile

IFS .nalyzing July/85 1C0 tons

IPE .snalyzing July/85 190 tore

IPS wnalyzing July/85 15,000 paire

availability of wood waste is
uncertein., Tects reguired,

ces/



37« BagIC NUT..I INDULTRIES

hunber . Project
3710 Foundry - cupola furnace
3710 Foundry - induction furnace
3720 Non-ferious sheet

rolling :

Product/Uses

Gray iron castings

Ferrous & non-ferrous
castings

«luminium, copper, brass
for cooking utbmdils,
foil, handcrafts

e Bt

|

Kemnrks

See Irofile
Cee Frofile
Merket survey required

curirent imports sece.msmall
but need confirmation.
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%8+ MiNUF&CTUEE OF FABRICLTED MET.L PRODUCTE, MuCHINEKY & ESUIENENT

hupber

2811

5811

Froject

Lie cast products

Locks and keys
Padlocks
Saw blaodes

Table cutlery & kitchen
knives

Sheet metal workshop
Czble making

Fine wire drswing
Hand punps
Heald rleates

Solar woter hestexrs

Television artenna

Product/Uses

Various parts for btuilding,
sutomotive, etc.,

Boor locks

For containers, buildings
Hacksaw, circular sew, band-saw
Household institutions

~LTOC combine harvester

perts, etc,

Hgeal and non-ferrous
ceble

Steel and non-ferrous wire
Tyre filling, insectidide
spraying

Vesiving equipment in 3
fibre factories

Household and irstitutional
hot water

T.V. signal reception in
distant areas

Kemarks
See Frofile
IFC anelyzing metnllic door/
window handles July/85 70 tons
IFS analyzing July/85 50 torns
IFS énalyging Ju;y/SS 100 tons
IFS apalyzing July/85 30 tens

See Profile
Se« Frofile

Demend low re cconomic plant
size. ©Bece Irofile 32819: Fine wire

See profile

See Frofile
Siee Trofile
See Irofile

bee profile



3819

3819

3819

2819
3819
3819

3819

3£19

3812

‘Small spring making

Small forgings and
weldments

Scaffolding & forming
pans

Back-pack liquid cprayer
Pressure cooker

Bolts and nuts
(cold formed)

WOod screws
Stetionery fasteners

Gas cylinders

Lanteins
Wickstoves
Water meters

Srmall stamped metal
products

Pins & needles

= 11 =

Various incl. umbrellas

Various

Office building construction

sgriculture
Household use

Various

Various
For vox and flat files

Houschold, restaurant use

Household use
Household use
Water distribution

Staplers, punches, dsate
pads pencilsha-pencrs, etc

Safety pins, hair pins,
needles,

Few large v:luae users
at presents€ould be encillery
line for wire-drawing plent.

See

Profile

EBC.. suggested
£ize of oagring merket potentiel
requires analysie

bee

tee

IrS
Irs

Profile
Irofile

analyziag J11ly/85% 150 tons

enalyziag July/&5 76,000 gross
analyziig July/85 25,00C groer

Demand veriihle and esmall for higr
quality proiuct required. €ould be
rart of existing weldirg shop

IFS
IFS

IPLanalyzin:; July/85 3C CG

analyzing July/85 3C,000 FCB.
enalyzing Jr1ly/85 30,000 pcs.

rea.

Market sppenre *“o0o0 small but
requirss analysis.

IPs

Analysing July/85 30 tons

vee/



2819

7819
2822

Metal fittings for garments

and leather goods

Gas cooking ranges

Snall farm inplements

Fabricated parts for
carts

Eimple metal-working
equipment mig.
Concrete mixers

Wheel barrows
Electric coffee maker
Electric stoves

Sewing nachines

VWater boilers and immer-
sion heaters

Electric kettles

= 12 =

Buckles, straps, rings,
etc.

Simple type for household use

€mall-scale agriculture

To he supplied to small
builders such parts as

wheeel hubs, axles bearings

Bender, shear, ralling m/c
drill, lathe, etc. for rural

work shops.

Building

Constructibn, agriculture

Restauvarant. use
Including hot plates

Home and industrial use

Household restaurant use

Hougehold use

Market analycis riquired. Demrrd
appears low at pr:sent.

Market analysis raquired.

NMWC currently meopufucturing verious
items but quality ap_.eers que¢stion-
abhle, Would appear test to upgradec
NMWC 2ctivity desirably with ration-
alization allowdng small-scele parti-
cipetion in certain sectors,

Use of carts seems relutively low
at present,

Y¥ossibly based on Int. Technology
UoKo Bimple de’igns.

IFS analyzing July/85 60 pee.

IFS analyzing July/f5 9300 pce,
See I'rofile

IPS .malyzing July/85 5000 pce.
NMWC has identified eas a potential
project, Scale rejuired is probably
outside H..5IDi sczope r~xcept for
simple assembly operetion.

IFS analysing July/85 40000 pcs.
Merket anelysis required.

Could be combined with %83%: Water
Boilers =nd Immersion hesaters.

eee/



Light fittings
Flash light (metal)
Bakelite electrical
fittings

Flashlight (plastic)

Electric lightbulbs

Filter elenents

«utomotive radiator ang
0il cooler

automotive hydraulic
tubing ang hoses

Brake lining material

Radiator caps

= 13 =

Buil:iings

Dry cell torehn for house-
hold use

Buildings

Drycell torch for house-
hold use

Vehicles

Hydraulic, air systems in
vehicles, agricultural egpt,
construction eqpt,

automotive brekeg

also fuel, oil caps for
engines

IFS analyzing July/85 5C,000 pes.

See Profile
IFS analyzing vuly/85 27,000 dozen

IFS analyzing Jnly/85 500,000 pes.
See also profile 38329 Fleghlight
(metal)

NMWC has completed Project fessibi-
lity study, Sliullescale rsembly
oOperation could he considered ugir-~

Sone locally ra., components if
NMWodo not proceed,

TFS arMlyzing Juiy/ss 60,000 pes.

Bee¢ Frofile
IFS analyzing alse July/85 3,000 pes,

See Profile

Minimum size Plunt too large but
requires confirmation

Fart of 3843; «utomotive radiator
and oil coolecr

4




3844
3844

3844

Bicycle manufacturing

Bicycle accessories

Invalid carriages

Yersonal

Picycle carriers, kickstand
f:nders, chednzuards

See Frofile

See Profile

Market size of those atle to
pay must oce considered.
Might be zombined with 2844
Bicycle manufacturing.

Y4



39: Other Manufacturing Industries

Nymbexr Project ProduthUgea Remarks

3509 Cellophane tape and Stationery and packag- 3ee Profile
paper tape ing use
3900 Clock assembly Household use Simple project probably using

imported batterye-powered moved
ments in loécally made cases of
wood, baskete=work etc,

3909 Insulating tape Electrical insulation See profile
IPS also Analyzing July/85
400,000 rolls

, 3909 Umb: o .las Personal use IRS Analyzing July/85 50,000pcs,
3909 Duplicating stencil Office See profile
paper IPS elso analyzing July/85

9,72 million sheets

3909 Typewriter ribbon Office See profile
o IPS also analyzing 27,000 dozen

3909 Brushes “EPS also analyzing 450,000 pcs,




ANNEX V

YROJECT PROFILES

(Sorted According to International Standard Industrial Classification)

3113 Citrus juice and oils
3113 Dehydretion of fruits, vegetables, herbs z2nd spices
3113 Raisin Production
3115 Tallow supply to soap factories
. 3121 Starch production

3211 Spindle tape for textile production

3212 Terry fabric and towel manufacture

3319 Wooden bobbins and cones for textile industry
3319 ¥ooden shuttle manufactury for textile industry
3320 " Bamboo furniture and woven panelling

3419 Book matches
. 3420  Pulp moulding

3523 Toothpaste

3529 inimal by=product utilization « particularly bone-meal
3551 Bicycle tyres and tubes

3559 Rubber erasers

3560 Plastic collapsible tubes

3560 Plastic eyeglass frames

3560 Plastic raincoats and other thert evelded produédts

3560 Tooth brush making




3610
3620

3710

3710

3811
3811
3819

1"

3833
3839
3843
3843
3844

3844

ANNEX V (conttd)

Porcelzin low tension insulators and ceramic tableware

Pressed and mouth - blown glassware

Foundry for ferrous and non-ferrous casting
based on electric induction furnace
Foundry for gray iron castings based on coke/charcoal)

€upola furnace

Die cast products

Table cutlery and kitchen knbves

Back-pack sprayers

Fine wire drawing

Hand pumps for tyre filling and insecticide spray
Heald plates for three fibre factories
Pressure cooker

Sheet metal work-shop to make such items as
AETSC combine harvester parts

Small forgings and weldments

Solar water heater

Television antenna

Electric coffee maker for pestaurant use
Flashlight

Automotive Hydraulic tubing and Hoses

Automotive radiator and oil cooler manufacture

Bicycle accessories such as carrier, Rickstand, chainguard

and fanders

Bicycle manufacturing

Cellophane tape and paper tape
Duplicating stencil paper
Iﬁsulating tape

Typewriter ribbons




Product nd isos
Juice s -¥tracted from the fruit for use mainly as
a beveragc in hntels, restaurants and private houses.

It would . iniznded for the local market.

0il is cxtracted as a by-product from the peel of
citms fruiss (gssential 0il) for use in confectionery,
perfumery = :¢/variety of other industries. This would
be mainly -~ = nort product.

Tobroaden the scope and processing season of the
project, it is suggested that other fruits also be
considered 7"or juice such aspinéappie mango and papaya.

Market Potcenti-l

The cuw: 2t market potential for juice is difficult
to gauge -<nucially in view of the existence of the
nationally--ow::3 Merti Processing Plant, which is just
commencin:, >ocessing of citrus products. Tt is suggested
that any ia%.rusted entrepreneur investigate Merti's ex=
perience 5 » »t of his marketing investigation. This
investigatic would also include a user survey in the
urban mar’t v, -‘hich is expected to be the main consuption
area.

Investisy tion of the international market for lemon/
lime oil will r:zouire contact with potential buyers. 1Imn
view of th. oia-ll quantities involved, it may be advan-
tagous to corzonlicdate this oil with that from Merti if
local mark..ts ~-nnot be found.

Cagacitz

An 2nrusl input of 7¢°
envisagad,

7 ~f citrus product is

ceo/
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Process

A smoll-scale operation can probably not comsider
full year op:r~tion or concentration of juice due to the

cost implicutions,

Since the citrus processing season is only about
six months, it is highly desirable that other crops be
processed in ihc offseason to use the equipment more
fully and alsc to occupy the permanent labour force.
The Merti pl:ont is processing citrus fruits in an attempt
to use the tine available during the offseason for
tomatoes, *ieir main product.

The process steps are as follows:

- Jash, inspect, weigh and trim fruit
- Ixtract oil (~itrus fruit)

- axtract Jjuice

~ Z1larify / filter

- Pastrurise juice

- Mix »7iitives

- Bottle/can juice

- Label =nd box

The residue would be dried as animal feed.

Raw materiols

It is upected that the main source of fruit would
be from suall-holders although state farms could be
contacted to judge their interest in supplying also.
There is »t prasent no firm idea of small-holder produc-
tion althouyh uffort is currently underway to propagate
improved citrus species for small holder and larger farms
80 production is expected to increase siznificantly over
the coming ycors. Mapping of the potential suppliers
will be esscutial and plant giting will take this into
account.,

eee/



Other .y concerns in obtaining fruit from the
small-hold:> sector will be the collection and quality
control srsten for incoming fruit.

As notod, cfforts would be made to process other
friuts such s pineapple, mango and papaya to diversify
productioin 2nl oxtend the processing season.

Other i muts would be additives such as sugar,
acids and nr.s:rvetives.

Regarding packing materials, careful attention will
have to be yiven in view of the shortage and high cost
of cans and bottles T 1in-wall blow-moulded plastic bottles
with foil-sc:led tops may be an alternative. This would
however rcquire an initial mould cost, Ethioplastic
should be contacted in this regard. Implementation of
the proposcd a.tional can-making plant could resdve this
problem,

Amplc cuantities of potabl>» water will be required,

Machinery -nd ecuipment

= Truck (2 tonne capacity)

- Inspection tables '

- deigh scoles

- 0i1 ~xtractor

- Juice cxtraction equipment (may vary for different
fruits)

- Filtor presses/centrifuge

- Stainless steel pasteurising and storage tank
- Bottling/canning line

-~ Labor~tory equipment

- Boiler




Personnz1l

Administraticn = =00 owea——x 4
Skilled workirs @ = ——e—- 5
Semi skille? workers ————e 8
Unskilled wWork rs  —ewe— 12

Land and building

900sq.m. Iand

400 Building

Capital outl y Birr

flachinery ~n” equipment 350,000

Building 200,000

Working capitcal - : - 150,000
700,000

REMARKS

1« The loction and availability (timing and quantity)
of row fruit must be confirmed even before a potential
plant sitc can be selected. The collection and
. quality-control system for fruit especially from
gna 11-hollers will require careful consideration.

2. Tnvestisotion of the local market for juice should
take into cccount the results of the Merti process-
ing plant's oxperience in a similar venture.

3. The sup:iy situation for bottles and cans is difficult.
Thinp wo1llcd blow=-moulded plastic bottles may be a
solutiun,




3113: DEHYDRATION OF FRUITS' VEGETABLES. HERBS AND SPICES
Product and Uses

Dehydrated fruits, vegetables, herbs and spices are items
which can be exported to overseas market for industrial and re-
tail use, Dehydration preserves the product and also reduces

shipping and handling costs,

Dehydrated foods are also useful in combatting shortages
of food domestically during the pre~harvest period and drought

conditions,

This profile is a some-~-what general one which describes
mechanical and sun-drying methods of dehydration considered
feasible for Ethiopia, mainly for the export market where quality
requirements are particularly important, The drying of grapes

for railsins is dealt with under a separate profile,
Market Potential

Contact must be made with international buyers to determine
required quantities, prices and specifications,

Capacity

The proposed tunnel drier has an output capacity of 400 kg,
of onions per 24 hours of operation or 100 tonnes/year operating
on & 250 day year if sufficient types of crops allow this,

The use of sun drying can significantly increase this figure
at relatively low cost given adequate quality control systems
over small-holder output,

Process P

Although the tunnel drier system has a higher capital cos.,
than that for sun drying it is recommended initially, given that
consistent high quality can be more easily attained and the plant

606./




is not as dependent on weather conditions, This also allows

future handling of products which require pre-treatment before
drying,

As experience is gained the operation can develop the sun-
drying activity both to reduce cost of dehydrating as well as
to increase through-out at peak dry season harvesting times,
Given the involvement of many people at various locations who
will require training in processing methods, hygiene and other
quality control measures, this process will involve significant
extension effort, It is therefore recommended to be instituted
on & gradual basis,

' The general processing steps for the two methods are as
follows (figures given are for drying of onions - other produets
may differ),

1. Tunnel dgxigﬁ me thod

= Wash, peel, trim and inspect raw-product. Certain products
also require pretreatment before drying such as bleaching,
cooking or treating with sulphur dioxide, caustic soda,

sugar and/or salt,

- Slice, dice or cut product into strips
~ Load on trays on truck (approx 30kg/truck)
- Place one truck in drier approximately every half hoﬁr
' -~ Tunnel drier reduces moisture cohtent to about 10% average
- Separate dry material (5-6% moisture) from wet by kibbl-
ing machine or rubbing through sieve, '

-~ Dry wet material in a bin drier to 5«6% moisture content,
- Screen and inspect final product (mill if required)
= Pack in moisture proof containers,

2, Sun drying method
This method is suited to material not requiring pre-~

treatment, other than washingy peeling and trimming, The pro=-
duct should also be able to be cut with a simple hand operated
slicer,




- ash peel, trim and inspect raw product
= Cut oroduct into slices
- Load on open or covered trays (or possibly mats) separat-

ing coarse pieces from standard slices (approx. 3kg/tray)

= Turn by hand once per hour for day 1 and less frequently
during the following days until moisture content is about
10% (3-5 days under Nazret conditions), Product must be
protected from rain, dust, insects and livestock. Trays

are stacked and covered at night,
- Bag and transport product to the central location,

’ = TInspect, grade and weigh incoming product to prepare for

final drying and to determine payment to producers,

- Dry all material in bin drier to 5-6% moisture content
- Screen and inspect final product (mill if required)

= Pack in moisture proof containers,
Raw=materials

One of the key considerations in selecting the types of
products besides marketability will be an effort to stagger hare
vesting times to ensure that the operation can continue over as
much of the year as possible,

1o Products not requiring pretreatment
Onion
Garlic
Chili

Herbs such as chives, mint, oreganum, rue, sage, thyme

2, Products requiring pretreatment

Banana(may not need pretreatment)

Carrot

Sweet pepper

Fruit such as peaches, plums, pears, mango, papaya

Turmeric is another product which may be saleable on

the export market,




There are many other products whick may be dehydrated

but their marketability for export is questionable e.g.

cabbage, beetroot.

Jther material inputs are sulphur dioxide, cawstic soda,

sugar and salt,

Machinery and Equipment
Tuynnel drier system (see remark 3)

1.

2,

Two stage tunnel drier probably electrically heated com-
Plete with 12 ttolleys, 3 transfer trolleys and 150 trays
Bin drier

Inspection and trimming tables

Vats/cooking equipment for pre=treatment

Slicing/dicing machine (e.g. Herbot W.Germany)
Screens/sieves

Hammer mill

Final inspection and sorting conveyor belt/table

Packing equipment

Washing equipment

Truck (2 tonne capacity)

Sun-d;zing system

Requirements additional to the above are as followss

Vats and brushes for washing

Inspection/trimming tables

Hand slicers

Trays (approximately 1000 « 1250 trays would be required
to achieve an output of 100 kgs/day).

Galvanized iron sheets painted black as solar collectors
(optional to shorten drying time and thus reduce no, of
trays and stands required)

Stands for trays (and collector)
Fencing/mesh to keep flies and insects out,

-




Personnel

The tunnel drying system will require most central labour
since the peeling and trimming operations are done on=site,

Administration 5
Peeling and training 4254
Loading and drying section 6
Final drying,inspection,sorting,
grinding, packing ‘ 3
Others 6
62-74

The sun~drying sydtem would require the same amount of labour
for the last two entries above depending on relative output,

Lgnd and Buyilding

Land (excluding any sun-drying on-site) 1000m>
Buildings
Tunnel kiln 50m2
Others 350m2
Capital Oytlay
1. Tunnel drier system ’
Machinery and squipment Birr 80,000
Tunnel kil " 50,000
Other buildings » 100,000
VWorking capital Not available

2, Sunedrying system (per 100kg/day out-put)
Treys, solar collectors 5,000

Remarks

1o This project will be more feasible if various products can
be processed at different times to ensure as much of a year=
round operation as possible,




3.

b,

56

This profile is based on information contained in the follow=
ing publications which are available in HASIDA.

- ®"Sun Drying of Fruits and Vegetables in Ethiopia" by T.H,
Jackson and Mona El, Masry of the Food Processing Section,

Nezret,

- "Appropriate Technology for Dehydration of Vegetables and
Fruits® by T.H. Jackson,

- " Low @ost Pehydration of Fruits and Vegetables with a
Tunnel Drier" by T.H. Jackson,

The basis for the tunnel drier portion is a dehydrating plant
built near Khartoum, Sudan producting sweet peppefs, onion

and other products (see above article),

To increase flexibility of operation and profitability this
project could be combined with a system which collects anid
whokeeales fresh product to local and overseas markets

(by air). Thus the best quality product would be sold fresh
and the remainder dried,

It is recommended that contact be made with the Horticultural
Development Department under the Ministry of State Farms dure

ing development and implementation of this project,




3113 : RaISIN PRODUCTION °

Product and uses

Raisins made from grapes =re a high cnergy food which can
be stored for long periods. They are used alone Or ag an ingredient

in vrepared focds and also in wine-making.

' There is a larpe international trade in raising and wider
availability in Ethiopia would increase the market Wore, which is
currently served only by high cost imported raisins, beyond the

e e 8. e R

nurchasing power of most pecnle.

Scedless raisins are the most common internationally traded
version.

Market potential

The following markets are apparent for Ethiopian rai~‘ns:

~ domestic househcld consumption (possibly including relief
’ efforts).

= church services.

- wineries (if storage facilities not available for must).

~ confecticnery makers.

-~ exports (with aceeptable varietics - probably later cn),.

/it present there is little or no local raisin production
although the Horticulture Developmont Department has conducted
trials of various available varieties and with one variety =
Tikur - being preferrcd,

While no forme.]1 merket survey has been carried out the
response to the trial production has been good especially from
shurches,

ooo/




It weuld be exzected that lecal rrisins weuld be nriced
lower than imports. once significant nroduction is underway,

althouch expected prices have not been dotermined.

Given State Farm intercst in raisin prcduction, the winee

riegs are not considered a nctential market for this nroject.

Capacit

This industry is nct secn as onc which has specific capa-
city limitations since the only significant production invest-
ment item would be the drying shed which can be increased quite
economically.

Given resource limitations, 250 tcnnes of raisins would
Seem 2 reasonable target in the medium term, to be dried over

a period of about 4 months.
Process

To reduce cnst of transport in view of the 4:1 fresh/dry
ratio, to retain quality and to reduce the size of the central
processing facility, it is desirable to do as much drying as
possible near the growing sites, prcbably by the small-holders
themselves,

However, with exvected initial supplies coming from state
farms, the nced to refine processing techniques, and the
coincidence of one harvest with the rrinsa cembination of
small-hclder , sun drying hopefully at distant siteSand central
drying on micks seems appropriate.

In either caise the nrocess would be as follows:

- wash prapes with caustic snda (optional) and rinse with

water. (oil-water emulsion is sorctimes used a180).

ves/




- cut Ttunchs inte niecus and 1lay on trays paner or rack.

Cover =t night and pratect 2pninst dust, rain, animads,

and humans and also bees (in certain location).

= dry for 12-25 days until mcisturc content reaches 15%,

sort{?ood product from stems and rejects.

package in moisture proof containers.

It may also be feasible to remove the sceds by machince.
Fumigation may be necessary te prevent insect infestation during

. storage - altheugh studies nre reguired, '

Invelvement of small-holders will require an cffective
trzining nnd extension service by factory nersonrel as well as
government cxtension officers during the 3 year pre-production

period ns well as durin;s nroduction,

Row materizl
S naLeriat

Granes arec grown in the Ethiopian highlands with two crops
a year nossible between 1200-1600 metre elevation and one ver
Year nbove that. Five state farms - Zwai, Nura Era, Dukem, Guder
’ and Debre Zeit are the main producers. nlthough it is planned to
incrcase state farm planting to 1250 ha. from the 73 ha., bearing
fruit in January 1985 there will still only be 335 ha. bearing in
1988. From this arca production is planned to increase from ~n
estimated 450 tonncs in 1985 to 1700 tonnes in 1988, This preduc-
tion was rlanned to cotop to the Wineries which directly import
most of their requirement s mpet or.raisinsHowever, 1nck of
fresh grape nrccessing facilities may mean an cxcess supply of
Frapes will exist first for fresh rctail sale ~nd then for raisin
production, The extent of this notential sunply ncede further

annlysis, althcugh there cruld be oversupnly in the major harvest

season in January,-March when 65% of the crop is harvested,




. = 4 =

The small holder sector is in an embronic state with woners
having only a few vines mainly for personal use., Extension ser-
vices have not yet been set up for this sector; although these
are planned to be initated,

Given the relatively short,three years period for commence-

ment of production after planting, it is felt that an interested

enterpreneur with appropriate extension assistance could encourage

small holder production to the extent desired. Fotential produc-

tion at mid altitudes (2 harvest) of 10t/ha/yeer and a conversion

ratio of 4:1 for Tikur would require only 100 ha. to support

1 250 t/yr. raisin operation. illowing for lower actual produc-

tion and inefficiencies only some 200 ha. should be required., |
' This appears to be quite manageable., To extend the season, smali-

holders in various locations would have to be contracted. i

While the Tikur veriety seemed best in recent init&al Horti-
culture Development Corp. trials, other varieties including seed-
less ones sre being cultivated and could be utilized a;so.

Otner inputs would be caustic soda (opitional), paper and
packing materials. hdequate potable water is necessary at the
drying sites.

Machinery and equipment

Washing/pretreatemnt vats
, Druong sheds

A0 hustralian model with 10 levels of wire netting under a
galwanized sheet roof is suggested, Assuming aprroximately 2%
of the crop would be dried on rack in a conservative 3 months
season, with 10Kg. of fresh grapes per m2 of drying surface
and 8 days drying time about SOOm2 of drying sheds would be
required,




Scrting tables/conveyers
HJeigh scazles

I'acknring equi-ment
Loboratory/testing couivment
Truck

Deseeding mnchine (if available)

Porsonnel

(nssuming-% dricd on - site)
i.dministration 3
Direct labour

- Skilled 3
- Semi/unskilled 15

Land an! buildings

Lxcertt for the drying sheds, buildin, requirements arc
modest landreauirements arc quite larie, howcever with scone for

future growth and sc a rusnrl loenticn would be rrefoerable,

. Land ?OOOm2
Buildingrs
- Office nndsorting/stere room 300m°
- Dryin;: sheds 507

Capital outlay

_Birr
Muchinery ~and equivment 50,0C0
Buildings
- Cffice =2nd sortinr/store room 120,000
Workine cavnital Nrt nvailable

(“cpends on rroduct »ricing)
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Remarks

1. as 2 duvelenment projeet much cxtension assistance will be
required from the Denartrment of priculture durings hoth the

3 yoar vine growing period and production.
B b} F>o1 t

2e It is surpested that contact be mnde with the Horticulture

Development Dent. who are conducting prowing and processing

. trinls.

3 Sincc it is felt that small-helder production could eventu-—
21ly form the bulk of input, cnccuragement by the enterpre-
neur. durin; the 3 year vine gestation period would be

beneficial,

kL, For refercnce sce the beock General Viticulturc by Jinkler,
Cenky Klicwer and Lider®f U&Califernia Press 1974,




3115: TaLLOw SUPFLY TC SO.U F..CTCORILS

irciuct -ind lises

This »rrtile envis~roes the suprly to sonr factorics of
rendcred tallow collected frem smnller =hatteirs nd slauchter-
ing sites te replace imperted distilled tollow fotty acid,

Given the recionnl dispersion of the soap facterics, there
ap-enr te be orrortunitics for several onerntirne to be orpanized.
There may alse be an oprartunity for up-rradine the refined

t71llow to commete with distilled fatty ~cids in nirher quality

scaps but this opticn is not oxplored in this »rofile. This
prcfile instead nssumes that imorted fatty neid can be initially
renlaced in 21l domestic lmundry soap when tnllow is processed

to 2 level equivalent te that produced by the /fddis ihaba

abattoir,

Rendured tnllow crnstitutcs 60-A5% of the injsredients in
scap. Rendercd tnllow is theoretically 76# «f the tallcow trken
frem the "nimnl nltheupgh practically 609 is considered ~ rensonn-
ble off-take duc to the prosence »f sirnificant quantities of
other materinls such ~s dirty bones, tissue 2nd ~ther materinls.
althocupgh the remnining 40% may be used s cuome 2animnl feed sup~
plementy the rosicnal dispersion and questionable sanitary con-

ditions of collection make this doubtful.

Roefined tallow nlso has » benofit over dmperted distilled
tallow frtty acid in that the glycorine is r~t removed, The
Gullele Soan Factory hne inetalled equipment te remcve the
rlycerine from the soap during processinge Glycerine hs many
uses includins being asclvent, slasticizer ~nd sweetener ond

in the manufacture of dynamite, cosmetics, inks -nd lubricants.
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Markct Potentinl

The cverall demand for additicnal demestic suoplics of

tallew is sirmificent riven that imported tellow fatty acid
in 1983/G4 accounted for somc 88% of tot2l tallow us=e by

rublic soap cempanies. There is nlso notontial to increuse

soap production itself in fthionia since demestic output only

supplies about h~1f the market.

It should be ncted that

inedible veretable c¢ils con also renlce tnllow =nd studics

are »rocceding 1t the University of fddis /baba 2t the request

of the Notionnl Chemical Corneration to cxplorce pocsitle domes-

tic sourcinge Ixcluding this messikbility and assuming no change

in the pr-mertions of domestic

imported ;roduct, the total

imported tallow thich cculd be substituted is currently esti-

mated at s-me BOOO tonnes allewins; for the fact th-t certain

hirh quality soap would continue te refuire distillcd fatty

acid. Tnst imports arc shown hilow

Fotty-acids, ncid cils

from Refining:

(431,310
Cuantity VAlue
(Tonnes) (Birr 000's)
' 1982 3035 5,010
1981 3497 3,294
1980 3534 6,762
1979 2438 b,123
1978 603 2,269
1977 803 1,004
1976 - -

nnim~l fats & oils

unprecessed  inedible

(411.391)
fuantity Value
(Tonnes) (Birr 000's)

95 219
843 1140

Source: Jsnnual External Trade Statistics.

The output of the varicus publicly owned soap corporations

and tallow consumpticn are shown on the attached table.
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Altheugh, markoeting conditions hhve »loyed o n=rt in the
factories, inntility to -roduce nerrer cov~cityy, 1 sicnificant
9 . AR}

frctor is the shortowe £ t21low,

The .«ddis abtba nbnttoir currently chnrres EBirr 1.50

ner ke for renderced tnllow,




Capacity * tallow reauirerent of soar factoriégls

Cepacity in tonnes Consumption 1983/84 (E.C, 1976) ’
. - i wtm et th oo . {
fetual Trmorted
Tarme of the . é? Local tallow Distilled Tntty
- . P i ACT
Lstablishment otentiul 1083 /84 ncid
(£.C.1076)]  amt. Value At Value
__ _ (tonne) | (Birr) | (tonne) j (Birr)
1. Gullele Guap Factory &, 500 % GEE 140 240,520 | 2,12C 4 BCZ, 000
{({.ddis abaha)
2.] "azereth . Arssi Soav 4,100 2,2%2 530 ©1C,000 | 1,252 DLURE,G52
" I'sctory
&+ %, ssrara Loap Foctory 2,500 i 1,267 - - 754 1,517,424
G.1 2alT (asrara) 2,500 8L -1) - 507 1,10% 211
\
boypey aeT) 1,400 1,003 - - - - |
(ddis abak) !
- . . . : i z . ~3) .o
&.] United 0il ~ills ' Soap 15,000 2,782 160 N TenT e
i iddis aAbaba T ' 7
| (- < dlb 3 lb ) r’ ,’O C/_,A_r/')e f
1)  3AYE mskles toilet soap for which local talloy is claired mot to e uitable,
2) JiIT cemnot use talloy or fatty acid as it produces soap based or srithetic
detergent.,
3 Tocal tallow used corly for "brown" laundry soan together with soap-ztock from
01l s»ed .rocess. "hite" laundry soan uses edible c¢il and irnorted fatty scid. ﬁ

- /A - Jot available,

oource:  Tational Chenical Cormoration (excent data on tallow requircrart o
of United Cil 77ills { Soan Factory which ia estimated).




Capacity

Equipment canacity would vary depending on the number of
collection points but would be nl'mned to ultimately rerlace the
imported fatty acid used by 2 marticular factery nnd assist the

soap factory in better meetins its tarcets.

Since the envis~red rendering equipment is ouite simple it
will not be difficult to adjust the size to nccount for the
volume of sup»ly in a particular aren., The c~pacity would be
such as to cover anticinated fluctuations in supply e.f. Zaster,

New Yenr.

rocess Description

The required ouality of outnut is zssumed to be the same as
that of the Addis ..baba abattoir, =21lthouph its' suitability for
replacement of a significant proportion of imported distilled

fatty 2cid neads to be confirmed.

In the nddis ibaba ~battoir, crude tallow oil and other
liquids are removed centrifugally from a cocked mass of tallow,
offal ond lones. The oil is separated from other liquids by
heating with steam ~nd drawinpg of the tnllow cil. Since tallow
only would be nrocessed in the c¢nvisaged oneration, there should
not be 2 need for this finsl refining process. It is noted that
the Gullele Soap Factory does not do anything more than steam
cocking the tallow nnd drawing off the oil directly for mixing
with other soap-making ingredients.

Since the equipment is quite simple under the assumption

above the important process parameters are far more those of

orpganization rather than technology.
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The stens envisioned 1ret

1. Tallow collecticn

Renderins f£acilities would desirably be located nezr
major slaughtering areas. For sites further ~field the
persons collecting %21low would rrobably do it 2s a side-
line to a regular nctivity. Peorle who cculd be suitzble
are thcse whe butcher livestock for smmll-hclders as well

as hide =nd skin ccllectors.

:> 2. Rendering

The most eccnomicnl methed would probably be te cook
the tallew in vats heated by wood-fires .or kcrosene.
Steam cooking would not be warranted due to the small

volumes anticipated 2t any one rendering site.

While much of the tallow nil would be drawn directly
from the cocking vat, 2 pressine operation would be used

to extract the balance,

The tallow would then be filtered and poured into
reusable drums supplied by the sonp factory for trans-
- nortation to a storape location or directly to the

factory.

The nress-cake will likely be disearded althouph it
cruld be dricd’nround and uscd for animal feed.

Row mrterials

Tallow would be mainly obtained from cattle although there
would 2lso be some potential from sheep nnd gonts. Production
of refined tallow is estimated =t 3.75 kg. pcr head of cattle,
based on the iddis /.baba abattoir rroduction fipures, although
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this would chamge with the average size of ~nimal.. Sheep and
ront trllow off-take is cstimated ot 9 ~nd 7% resnectively of

that of cattle baszd on rolntive dressed waights.

Machinery ~nd Squinméht

Vat (2 per location)

Kercsene stove (2 ner location)

Hand press (1 per loeatien)

Filter arranpement (1 per location)
’ (These items could be mrde locally)

Truck with loadin~/unloading facility

(2 tenne camacity with 4 wheel drive)

Personncl
Manager - 1
Secretary/clerk - 1
Driver - 1
workers - 2/3 per site (may be part-time)

Land & Buildings

. The buildings at thce renderins loc~tions would be very

simple open shed censtruction, fenced for sccurity.

The central office ~nd storage crea would be of nominal
gize as most tallow would desirnbly be shinped dircetly to the

soap factory with exces3g stocks stored outsides

Land
Rendcring sites (cnch) 100 m2
Central location 150 n°
Buildings
Rendering sheds (each) 50 2

Central location 00 m2

- -




Capital Outlay

Mnchinery nnd equipment

Vats press, stove etc. Birr &,000 ncr site
. Truck " 30,000
Buildings
Rendering sheds " 5,000 ner site
Central location " 50,000
Working capital N/k

(Derends larrely on ordcring ~nd nayment practices of

gc2p companics)

kKemaorks

1. & key consideration is the logistics of collecting tallow
. as well ns the siting of the rendering sites for the most

cost c¢ffective handling,

2. Evniuation of this profile will require close co~ordina-
tiocn with the soap comnanies to work out acceptable quality

levels, ns well as ordering and payment practices.

%« The notentinl for further processing of tallow by e.re
distillation into a product which competes with distilled
fatty ncid in all uses cculd be considered but is eeen ns 8

future ster once a basic tallow collection nnd rendering

system is in place.




3129 ¢ ST.RCH TRODUCTION

Prcduct ~"nd uses

Starch is mrde from a vari»ty ~f fond »roducts includin-

rotatoes, cassava, nmnize, whet und rice.

It is used in many products but vrincipaliy as follows:

- {foods such as in soups, sauces nd dessrts
- 1industrizl uses such as textile and paper mnnufacturing

£lues.

This prefile considers the making ~f starch from potatces
or cassava 25 the mest suitable for the scnle of production
envisaged ~1lthoush it is accented that maize starch, althcugh
more complicated in nrocessing, mny be nreferrd on transverta-

tion, sterage and availability factors.
The raking of store* glue is not considered in the prefile
due to relotively low usnye and l:ck of process details, but

cruld be considered later ns ~n ancillary industry.

Market Demnnd

Imports »f starches have been as follows:

Starches of insulin

for nroduction of Starches, insulin Starch scluble or
yarns and textile & others ronsted for textiles
(592.111) (592.119) (592,253)

Tonnes Birr(C00's) Tonnes  Birr(000's) Tonnes Birr(000's)
1982 W77 309 15 12 208 308
1981 100 57 34 39 600 370
1980 1280 1207 17 33 253 182
1979 98 56 63 68 117 192
1978 648 L35 65 1€5 100 120
1977 301 192 L b 132 94
1976 270 143 189 116 - -

Source :~ Externil Trade Statistics.
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iAlthourh there hos vcen much annual variatiosn, average
consumotion of starch of 211 types for the years 1976 - 1982
was 710 tonnes/year. vhile for the period 1973-1982 it was
815 tonnes/yr. The larpestaprnrent user by far was the

textile industry,

ireliminary discussicns with the Textile Corporation re-
venled two areas of starch use - sizing and finishing. Finishing
¢an use potato starch although mrize starch is preferredfoysizing
since potnto starch weakergthe fibres resulting in higher produc-

tion losse.

The fkaki textile mill reported that 1984 imporis were 124
tonnes of maize starch nt an averase cost of Birr 0.60/Kr.
Monthly consum~ticn is estimated 2t 30 tonnes. This firure should
be reconfirmed and consumption figures cbtained from the other tex-

“ile Tactoricstorether with required snecifictions.

hAlthough not 2s sirnificant, the demend from the food and

paner industries shorld nlsn he assessed,

Starch is also used in the production ~f paper in Ethioria

with current estimated requircment ns follows:

’ Type Base Requircment (tonnes)
Size press ' Maize 750-80'0
Corrugated " Loo

There are plans t¢ increase capacity and hence requirement
from these levels althourgh estimates werc nct nbtained. The
viability f mnize instead of notato starch was coxrlained as
follows:

- 1lcss maize starch required mer unit of rutput,
- quality is better,
= corrugnted starch ig used in a hot mix process which

is easicr with moize starch.
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It was concluded hewever that adjustments could be mnde  to

usc potate starch.

Canacitz

Since starch preduction from potatces or cassava is a fairly
simple -rocess, it can be operated on varicus scales, from as low

as 200 kg. ner dry up to 1000 tcns/daye

nssuming that petato starches cnn be adnpted to at lenst
part <f the textile and parcr requirements, n pl nt ~n the order
of 5 tonnes/day outrut caprcity would apnenr t~ be 2 reasonnble

sivee

Shruld this capacity prove too larre, an 2lternate descrip-
tien for o simple 200 kes/doy plant is contained in the Inter-
naticnzl Potato Center, Lima; Peru publication. "Simrle Proces-
sing of Dehydrnted Votatoes and DPotato Starch! available at the

Horticulture Project Offices,

Process Description

The process steps are 2s follows:
-~ washing
-pecling
- crushing
-~ screening
= unshing/scttline to remove imurities
- sun drying (for a few hours)
- screening/ precisicn srinding

- bagging

The refuse is dricd semarat®l¥nd bapred for enimal feed.
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Raw materi=zl

The slant would requirc 35-55 tonnes mer day (denendine -n
starch content) ~f -~tatces or cassava.  Transportation and pro-
visinon of storape facilities are especizlly impertant considera-
ticns for this nrojeet in view of the high inrut volumes require-
mente In this regard maize weuld have sirnificant bhenefits since
it is low in moistur. content hence denser and alsc stores
indefinitely., Potatces cnn be stored 2-3 months after hnrvest

and a further 2-3 months with annlication of 2 sprout inhibitor.

Llthough cassava and petatces have not been imnortant crops
in Ethiovina, efforts ~re being mnde to oncourage their usc as
staple focds, While implementation ¢f a stareh rroject could
tic in with thesc efforts, it must be assumed that the project
would have to hve sifnificant invelvement in the growing process.
In Burcpe potatoes esrecially hiph in starch content are pgrown
exclusively for starch producticn ~lthourh initinlly loeal varie=

ties could bhe used while such varieties are tested and proparated.

Machinery and cquipment

Trucks (2 of 5 tonne capacity)
Weirh scale (2)
Washing/;ecXing machine
Peeling inspcction table
Grinder (4)

Starch extractor

Sieve

Milk tank

Nozzle separator

Focking equipment

I'umps (2) and conveyors (2)
Drying pack
Laboratery equivment

Shnllow wnater tubcwell with nsume and overlE 24 water tank,
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i'ersonnel

sdministretion ?
Dircet laobour
- Skilled 5
- Semi/unskilled 15

Land & buildings

Land 1,200 m2
’ Building 500 m2

This does nnt include the large amcunt »f storage which would
be required t some point in the delivery cycle (~prreximntely

1.5 m3/ tonne)

Carital Outlay

Birr
Machinery and equipment 500,000
Building 200,000
Werking capital 200,000
2004000

Remarks

1. Close coordimation hzs to be made with the mnjor potential

users: toxtile ~nd paper.

2. The establishment of the row potato cassava growing nnd
uelivery system reguires nnpalysis to ensure @
relialle continous supply nnd naintenance of proper
quelity during storage. Introductisn of high
stapch virieties would be beneficial. This area is
the key corcern of tuis project.
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5.

This prefile was drawn in part from profile B "Cas sava
Starch Making 1lant in the UNIDO rublication., '"How to

5 tart I‘-irxnufa.cturi_néndustries“, which is availatle in

H .SIDqa

The Herticultural Develonment Department could be consul-

ted in develepment of this nroject.

» larre-scale storch factery has been proposed as one idea
in the Master List of Projects and Procrammes under the
Fational Ten Year Perspective Flan,

Should the cawnacity nronosed herein ~rove not to be
feasible, an ~lternate deseription for a simple 200

kps output/day plant could be considered as dcscribed

in the Intcrnationnl Potnto Center, Lima, Teru publica-
tion" "Simple Frocessine nf Dehydrated Potatoes and

Potato Starch',



3211: SPINDLE TAPE FOR TEXTILE PRODUCTION

g Product and Uses

Spindle tape is used in machinery for manufacture of yarn,
It is made of cotton, nylon or a mixture of the two and comes
in various width up to 14 inch although 16/18mm, is the most
common, It is delivered in rolls and cut to length at the
mills,

Market Potential

Current estimated usage is shown below: T
' It is understood that the Asmara Textile Mills currently manu-
facture spindle tape using a kaitting process but this is said
not to be as desirable as a woven product due to the excessive
stretch.

Total .t entified demand is approximately 630,000m, worth
approximately Birr 100,000, Demand for the Kombolcha Mill is
not yet established but could be considerable,

Capacity

While this product would be unlik:ly to justify setting up
a new operation especially initially when textile firms will be
reluctant to sole-source from a new supplier, it could foim a
. significant part of an operation m=¥ing other types of woven
tape products, Total identified demiand would exceed the omne
shift production capacity of a typical needle loom,

SPINDLE TAPE UCAGE

Estimated
Annual Usage
Factory Product (metres) Cost (Birr/m,)

Akaki 16mm cot/nylon 125,000 0,14 Import price
Dire Dawa 13mm 33,000 0.17 Import price

15mm 16,000 N/A

22mm 10,000 N/L
Adei Abeba 16mm cot/nylon 10%,000 0.38 Import price

18mm cot/nylon 10,000 0.32 Import price




«
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* Bahr Dar 16mm cot/nylon 200,000 0.1683
Mener Unifibre 25mm (01/nylon) 34,000 0,15 Import price
35am (01/nylon) 20,000 0,10 Import price

Progress Cot- N/A 39,000 0.213 Import price
ton Factory
Fibre Factor- 1" cotton 13,000 N/A
ies (3) 13" cotton 21,000 0.68
Ethiopian Thw—= Nylon 5,000 0,636 Import price
ead Factory
Ethiopian Fab-~ N/A N/A
rics
Asmara ®axtile N/A N/A
Mills

. Kombolcha N/A N/A

631,000

Process Description

Purchased thread is prepared on a warping machine, woven
on a needle loom and the woven tape is packaged in rolls of
100 metre,

Raw-materials

Cotton and nylon thread

Machinery and Equipment

Warp preparation machine
Needle loom

Land and Byilding

Land 200 m?
2

Building 100 m

Capital Outlay
Machinery and equipment 50,000

Building 50,000
Working capital 20,000
Remarkege

While this is a modest project the product does have an
easily defined market.
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3292: ° JY_F'BRIC AND mOWEL M'NURCTURING

Product ~nd TU'scs

Terrv is =2 fabric in which loops, called terry pile,
ape formed on onc or both sides of the material usually
from ~viry Liaird or fourth warp threcad. The loops are
usually 1.7t uncut although in certain cascs they may be
wholly ow ..otinlly sheared. Terry fabric is usuallr

made into totels although it is also used to make cloth-
ing such = idusc-coats. Various qualities are possible
. depending o~ ths tightness of the weave, the yarn count

as well rs tho density of the loops.

There ~re three groups of towels according te design:
the figurcd tovel with figures, the dobby towel with
small geomrtrical designs and the plain towel. Terry
for garm nts is usually plain. Fabric may be bleached
or dyed in ths piece or else woven from dyed or bleached
yarn. Altioush synthetic yarns may be incorporated,
cotton towelling 1is still widely used.

Market potenti-l

‘ Towels

Year ‘nentity (dozen) Value (Eth. Birr)
1982 1,073 65,170

1981 7 141 5%,198

1980 : 460 10,483

1979 14, 304 168,921

1978 14, 224 418,56

1977 55,447 249,607

1976 - -
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Jhil U se gquantities especially in recent times
are miniw.l, towcls are reported to be one of the textile
items whicy 2. olso heavily smuggled into “thiopia.
Yhile no i =iv.'s are known on the import of towels in
this mann: 'y it is assumed to be significant since un-
official c¢sti - tes have been made thzt the total of
smuggled toxtiilcs is in the range of Birr 300-400
million »uv ~mnum.

Gool ~iality towels 2re also made by Akaki Textile
Factory witi o»roduction as follows, at a current whole-
sale price less transaction tax of Birr 6.38/m2

EC 1974 41,460 m°
EC 1975 41,020 n°
EC 1976 49,000 m°

No infor 'ntion is available on terry fabric used for
clothing,

While conclusive estimates of demand are not possible,
it does 2pp.:r worth considering production of towels
on 2 small scale as part of an existing textile operation
to test the uorket to see if a larger separate operation
is justificd., Tt should also be possible to use the
terry loois fcr other fabrics for increased flexibility
of production. Regarding quality, it would seem best
to concentrate on the cheaper range of towelling which
would not cosnnte directly with those of Akaki Textile
Factory or ianorts.

Cagacitz

For initial market testing, it is suggested that
capacity be linited to that from 2-4 looms pending a
better id<- of market potential. The output capacity
will depend on the type of loom and quality of terry
fabric,
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Process “cscrintion

Jith the cxception of the loom, the process of towel
making is v.ry similar to that of other woven textile
yard goois. Yorn will be purchased. Dying, bleaching
and dryic: :i11 be done before or aftcer weaving depend-
ing or whcether goemetric pattern or solid base colours
are requiici,

It is pronosed to make only fabric in simple geo-
metric dcsisns or plain eolours on the loom to avoid
the need for . complex jacquard loom. A silk-screen
printing proccess would be used for figures.

The stons are therefore as follows:

Yarn ©lerching/dying (as required)

Drying (as required)
Weaving

Blench:inz/dying in the piece (as required)
Drying; (s required)

Cutting

Edne scwing of towels

Packnsing

Raw-mat:ri-ls
A s 40 ol

Cotton varn

Bleach

Dyes

Sewinz thread

Silk screens with designs
Packaging naterial




S

Machiner; .ndé .cuipment

Yarn rewvinding tying and reaching-in fixtures
Terry fabric Joom ( 3 - 4 ) - probably power operated

but possitility of hand-operated loom should be
investi:; tvd. To be capable of operation and
mainten-n-e by production units presently using
stand-rd t.xtile hand-operated looms.
Bleaching /dying/ rinsing vats
Silk scracn printing line
Drying incuine

Parsonnel

Dirzct labour 5-10/shift

Tand and Eui}éig&

Land N/A (part of existing operation)
Buildin: 300 m2 (excluding warehouse space)

Capital Outlny

Machincry ~nd Equipment

powcr looms 60,000-120,000

othcr eouipment 125 ,000¢
Building ' 150,000*
Working capital Depends on output.

*Given the sin'11 number of looms planned iﬂitially,

it is essenticl that most of this equipment and there-
fore about 50% of the space requirement be in existence
alrrady {or other production.
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Remarks

1: Tn vicw of the undefined market potential,
this projcet is a developmental ones Given this factor
as well "5 iits rotential applicability to an existing
weaving ccorar tive, it appears HASIDA could play a
major part in implementation.

2. A rtrofile for terry towel manufacturing is
included in volume Y of the UNIDO publication " How
‘. to start Manuf-~cturing Industries". Hcwever the size
of looms (%5 96") and the size of operation (48 looms
producing 500,000m2) is not considered appropriate
to presentt Tthiopian conditions, especially as applicable
to Small-ec-le¢ entreprenurs.

3. * rrovosal for making towels at the Bahar Dar
polytechnic “nstitute for students w&s included in the
Irish african Friendshir Committee Situation Report on
Aid Progr-aacs for Ethiopia, July 1984, Proposed
specific-.rions for looms and raw m2tzrials set out in
that report any prove useful.




3319: WOODEN SHUTTLE MANUFACTURING FOL TEXTILE INDUSTRY

Product and Uses

Wooden shuttles are a consumable item used both in the m€chan-
ized and handicraft textile sectors, All supplies are currently
imported and manufacturing in Ethiopia is considered possible
only if appropriate woods can be identified., A4s & key part of
the loom and having to work at high speeds, shuttles must be
of high quality,

The shuttles used in Ethiopia are of different sizes but
essentially consist of a shaped wooden block up to 60cm, long
which carries the weft bobbin and has various metal and sometimes
ceramic parts to support the bobbin, guide the thread and pro-
tect the shuttle end,

Market Potential

Usage of various models of shuttles is shown on the attached
table., It is expected that demand will 21so increase in the handi-
craft cooperative sector as HASIDA's efforts to upgrade loom techno-
logy bear fruit, Although there are abnormal variations due to
special factors such as shortage of raw material and periodic
changing of looms, the market is expected to grow at 3=5% per
year with the opening of new teoxtile factories,

In view of the particularly heavy requirement for Toyoda
shuttles at Dire Dawa, particular study should be made to ensure
that any special factors are taken into account, Since output
will be for only one industry, it is essential that plans be
closely coordinated with the usei'gplans for future investment
and production,

Capacity

The plant would be designed to produce 50,000 shuttles pex
year in 5 different designs on one shift,




SHUTTLE USAGE

Estimated
Annual
Factogz Loom nge Usagelpcs Cost !Bjrr!
AKAKT SAKAMOTO 8000 19.49 FACTORY GATE PRICE
RUTI 400 35,25 L
GALILEO 200 36,28 "
HATTERSLEY 150 51,56 "
ROBERT HALL 200 29,58 "
l!nn DAWA RUTI 400 28,43 IMPORT PRICE
TOYODA 30000 13.50 "
KOYO 1100 16,54 ]
ADEI ABEBA FEDERLE 120 23.21 "
B.HR DAR GLLILEO 1500 19,78 J
RUTI 650 34 Lk "
UT.S 200 21,09 "
ETHIOPIAN FABRICS') PIC2NOL 300 "
ASMARA TEXTILE MILLS') NOTHROP 400 »
KOHBOLCHAZ) CZECH  N/A "

1) Up~to~date information not being received yet, these figures

are 1978/79 estimates done for the UNIDO project DP/ETH/78)006
Reports Sector Study of the Ethiopian Textile Industry,

2) Under commissioning

-

Process Description

Shuttles for the mechanized sector are made from wood and
various machined steel parts, It is envisaged thet this factory
would process the wood and install mainly steel parts which
would be obtained from worn shuttles from the textile factories,
imported, made in house or subcontracted to a local metal shop,
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The process is summarized as follows:

Removal/reconditioning of metal parts from old shuttles
Wood seasoning in kiln

Rough wood shaping

Wood pressing and impregnation with linseed oil(aelection
of an appropriate species may allow the pressing operation
te be avoided)

Wood turning and profile machining

Stamping/forming of metal parts (if not sourced elsewhere)

Assembly
3
Raw-materials
The most critical raw material is the wood., If wood connot
be sourced locally the prospect for a successful project would
be substantially rcduced. In a study done for the Ministry
of#fIndustries NMVWC Metal Tools Factory in January 1985, a pre-
liminary analysis of local wood species was made to identify
suitable local species for tool handles, The following were
considered of suitable quality and in sufficient supply and possibly
could be applicable to use in shuttles,
Gravity
“y Ngme Common name Specific Comment
’ Olea Africana East African Wild 1,090 Strong & Durable
olive
Dodonea Viscosa Kitikita - Very hard & heavy
Pygeum Africanum Iron wood 0,818 Fairly hard

Prototype tests would have to be performed using these and
possibly other woods before an investment programme could be
finalized, The Wood Utilization and Research Centre could be of
significant help in choosing species equivalent to those used

in imperted although outside technical assistance would be
essential,

Other raw-materials would bet

Linsced oi" Lhenolic resins
5teel wire and strip

| | - eo.o/




Specially formed steel and brass parts
Nuts bolts screws

Ceramic tubes (when required)

Machinery & Equipment

Wood seasoning kiln

Hydraulic press (possibly not necessary)
' Boiler (possibly not necessary)

Circular saw '

Wood turning lathe

Vetrtical spindle moulding machine

Router

Sander

Drill press

Blade sharpening equipment

Power press 25 ton

Heat treatment furnace

Smithy forge and related anvil and tools

Jigs & fixtures

Personnel

Technical manager 1
Supervision 1
Clerk/accountant 1
Skilled workers L
Semi & unskililed 8
Guards/helpers 3

18

Land & Building

Land 6OOm2

Buildings 300m2




Capital Outlay

Machinéry and equipment 350,000

Buildings 150,000
Working capital 150,000
650,000

Remarks

1.

2,

A key factor is the acceptability and availability of suitable
domestic species of wood, This project could well benefit
from sxperience being gained under a UNIDO project in Vietnam,
which commenced activity in 4pril 1985, also dealing with
production of shuttles from local species and sourcing of
appropriate equipment for manufacture, The project is
VIE/B0Y027/4/01/3, Production of Wooden iccessories for

the Textile Industry, Mr, Pictro Borretti with the FAO/ECA)
UNIDO Forest Industries Advisory Group for Africa Hall

(Tel, 447200 Ext,158) is familiar with this project,

As the key shuttle demand is for Dire Dawa'gToyoda loom,

usage parameters must be carefully studied,
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3219: WCCDEN BOBBINS AND CONES FOR TEXTILE INDUSTRY

Product and uses

Wooden bobtins and cones are traditionally used in the
mechanized trxtile sector to wind and store yarn at various
stages of "aznufrncture. Plastic has replaced wood in many
parts of the world and to some extent also in Ethiopia but
it is considered that foreign exchange and labour considera-
tions still ;justify use of a reasonable quality of wooden
product here, Ixperiments will have to be done to determine
a satisfactory type of wood equivalent to the red/copper
beech wood wuined in German production. Only if these tests

. fail should en alternative solution using plastic be con-

sidered.

Bobbins :nd cones need to be of reasonable quality as
to dimension ~nd freedom from cracking or warping but they
are not as critical a compenent as shuttles,

All concs and bobbins are currently imported.

Market Potxqtial

The ennroximate current demand is shown in the attached
table. The totals exclude requirements for the Kombolcha
mill since tiiese are not yet known.

Pending further essential study on future plans of the
textile industry, it does appear that there is a market for
approximatcly:00,000wooden bobbins and cones per year worth
some Birr 400,000

Cagacitz

One nillion bobbins per year or one shift.
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vsace of wooden Bobbin and Cones

G
Factory rroduct tstimated innual Usage Cost
AKAKT T o ¢ tobhin 2000 1.56 FPactory
sate ~vicc
Tons 59 5o 10000 1.65 " "
Tl rirn 220mnx24nm(chocolate ) 29000 0.1 " "

Geft irn 77 300000 0.51 " m

Yo Dopty ar 100000 0.%5 n
DERE DAYA “uis +-rt pirn 6000 0.66

20rodn M " 30000 0.85

Tovo oM n 12000 0.66

BAYR DARY et rirn 7" 40000 0.42

tone 50 570 400 2.25
ETITIPCAYN <)o o mobbin 2000 not avail~io
THREAD
FACTORY
FTHTOPT Y Pic..nol rirns 24000 Not avail. bl

PABRTOCS T
CONBOTLC: 1A ¢ ?

ASMARA ‘ootlrop virns 202000 not availabln
ToXTILE

MTTLS 1)
FIRRE 500l cone 2000 3.60
FACTORTES () —

757400

Process

Wood condibis ing

(kiln dAryin: oy be necessary depgrdin;, on wood character-
istics but oo iully will be avoided)

Rough cutiin:

Wood turni-: - “rd boring (semi-zutomatic)

Make and in' i1 stell rincs on bobbin ends.

It an L= ;ozgible to subcontract the making of steel
rings to /it bls metal-working shop.

1) Estimeten

4




Raw Mat:ri 1o
————— S

Jood 1 o > myime raw material for manufacture of
bobbins. howeiore, the proper type of wood has to be
sourced licc 1.7, This will require a development programme
gimilar to it for wooden shuttles (3%19) althnough the

product v ~ir-:nts are not quite as stringent.

Machinery ... . ipment

1) Wootl o Lathe
2) Wood o in~ Rendsaw
2) Hand oo

4) Sheeri~ - chine

5) Drillow o
5) Bench oo
7) Sander

3) Set or iy

Q) TMiscel!. i :ous hand tools and measuring tools.

heh]

2

T

Personnel

Administritior o e-eee
Skilled o v e
Semiskil!«' 9rlripg —-mee

Unskilled i 18 —mme——

NOFE W N

Land and *. " ing
Land 00 ecee- 400 3q. n.
Building ——— 300 Sg. m.

Capital Outl. 3y Birr
Machinery 'r7 _quipment 225,000
Building 125,000
YJorking - i 1 100,000

450,000

| lt..//




Remsarks

4

The woo~ m~w naterial will require a development
proces 10 ensure its acceptability (scee also 3319:
Wood “imtilee),

Giver. ti - ~.amon raw nateri="s and customer, it may
be wort'Wnile to combine this project with that of
shuttl -z (53%19).




3320: BiMBOO FURNITURE AND WOVEN P/ANELLING
e e e

Product and Uses

Bamboo is a versatile resource widely used in Asia and the
Pacific to make many types of articles including houses-both
structural and infill components (board and woven panels)—fur—
niture, dividers, mats and basketware., It has z2lso been used

fer paper making in India, Thailand, the Philippines and China,

Bamboo is of high strength and easily worked while its
main disadvantage-attack by insects-car be protected through
pesticide application, It is also a piant whieh regenerates

quickly from its toots,

This profile examines some of the possible bamboo products
which could be amenable t» incdustrial processing for sale in

Ethiopia and eventually for export,
The products considered are:

- chairs, *tables~occzsional tables and d .iing tables
- sofa sects

- bedroom sets

- garden chairs and tables

- woven panels and products,

The nnnels would be woven in variocus patterr€including
basket-weave, would be about 2,5 x 0,75m, and composed of bamboo

strips 1em x 1mm,

This project would aim at improved styling and quality to
distinguish its products from those made to a lower standgrd in
cottage industries, .. knockedown derign would allow easier trans-
portation both domestically and for export. Expert design assis-
tance would be required to develop appropriate products,

Small hnusewares are not considered in this profile as they

are generally better made in cottage-industry workeshops,




Market Potential

Good quality furniture is difficult to obtain in Ethiopia
and expensive, Shortage of woods appropriate to furniture pro=-
duction is a major factor, While the supply of veneers is
being improved through WU.R, the best furniture uses signifi-

cant amounts of solids,

The appropriate market for such furniture is considered to
be the mid-upper income level Ethiopians as well as expatriates,
Given its relatively light weirht strength, and hand=-worked
apparance, bamboo furniture could be an appropriate article to
ship home after a tour of duty., As experience is gained and
appropriate unique designs are developed, the export market could
be tackled directly although the entrenched competition from
Asia would maRe this difficult., Exports to other African countr-
ies under the Preferential Trade Agreement (PTA) could be a more
realistic target although small, A target of 300500 sets per
annum initially would appear feasible althéugh market research
is required,

Another product worthy of consideration is the bamboo parel
woven in a basket-weave or other pattern, These can be incorporated
into furniture by the factory as panels, table tops, lamp shades
with wood or bamboo used as a framing/support material, Alter-
natively they could be made into finished panels for partitionms,
ceiling board or as pressed items, The panels could also be
sold in semi=finished form to other manufactures domestically or
for export, As a unique item, market potential is difficult to
define and would probably have to await sample production,

Capacity

Initial output would be 500 furniture sets per year plus
2500 panels although, since labour is the limiting factor, pro-
duction could be ecasily increased,

-




Process Description

The process is 2s follows:

= harvest bamboo and transport to plant

- wash (bleach) apply fungicide & pesticide
- gseason

« cut structural members to length, cut joints, drill holes
- sand

- slit bamboo for panels and sand

- weave panels

- cut panels to shape

= construct furniture

-~ finish s2nding

- apply fungicide and stain/wax

- make and stuff cushions

Raw-materizls

There are two known varieties of bamboo in Ethiopia, a hollow
and solid core species, The hollow core variety is located in
only a few highland arcas and therefore utilization is being dis-
couraged fti z{;&? &>faexgee grtélggéd The solid core variety, of approx-
imately/Oxythanantra Abyssinica, is reported to cover some 4504000
hectares in Welega Region as well as a smaller :rea in Sidamo re-

gion (equivalent to more than 10% of Ethiopia's dense forest cover),

Discussions with Forestry as well as Wood Utilization and
Research .entre (WUAR) personnel reveal that bamboo is not being
exploited in any organiseu fashion and no comprehensive studies
are known which analvse growth habits and potential for utilization,
It is understood that bamboo is widely smuggled into the Sudan
and is used to some extent in Ethiopia for housing and furniture,
HASIDA operates a training programme for furniture, baskets
and other housewares from bamboo,

Studies will have to be undertaken to determine the cost,
availability and applicability of bamboo for the uses and volumes
envisaged, The incorporation of other indigénous grasses, palm
leav:s and vines could also be considered,




Other inputs of materials are:

- Glaie

- Scra2ws, nuts, bolts

= Upholstery material aud thread

= Stuffing material (cotton waste, foam)
- Plywood (for table-tops, sezts, panels)

- Stzin, wax and other coating material,

Machinery and Equipment

Some small specialty bamboo processing machines are installed
at HASIDA's Ethiopian Handicrafts Centre., These were manufactured
by the Takahashi Bamboo & Rattan Machinery Works Ltd. of Tate-
bayashi, Gumma, Japan and sold by Chwo Boeki Goshi Kaisha Central
Comnegcialﬁco. Ibaraki Osaka-Fu Japan, '

The following machinery and equipment is envisaged:

- Soaking, washing vats

- Band saw

- Drill press with drill and mortising sets

- Table saw/radial arm saw

= Bamboo splitting equipment

- Weaving loom (modified textile loom capable of weaving
2mm x 2cm. bamboo strips for pamels)

- Belt sanding equipment

« Router

- Jigs & fixtures/layout tables,

=« Carpsntry hand tools,

A truck is not cnonsidered essentiai initially due to low
volumes but will be useful later to transport raw materials
and finished product,

Personnel
Administration 5
Direct labour
skilled 5

somi/unskilled 10




Land_and Bupilding

Land 800m>
2

Building 500m

Capital Qutlay

.

Machinery and equipmenf Birr 200,000

Truck (later) " 30,000
Building * 200,000
Working capital » 300!000'

Remarks

LS

This is a project with good potential for saving and, in
future, earning foreign exchange. In view of the shortage
of furniture-quality woods demand should be good for quality
products,

Technical assistence will be necessary in resource assessment,
design development and manufacturing process,




3419: BOOK MATCHES
TN W

Prcduct and Uses

This profile concerns production of paper splint standard
size book matches, each book containing 20 matches, It is a
consumable item used by households and cigarett® smokers and

is also a useful advertising medium for business:s,
Market Potential

There is currently one nationally-owned match factory pro-
ducing wooden matches which in 1981/82 (EC 1974) produced 43
million boxes (50 matches/box), This corporation has plans to
build a further match factory in Assela with a capacity of 140
million boxes per year,

There have been significant imports of wooden matches as
well as intermittent importation of paper splint matches as
shown below,

Import of Matches

Matches in Boxes Tear off Matches
(899.320/3217323) (899.324)
Quantity Value Quantity Value
{xg) (Birr) (kg) (Birr)
1982 4oo 5,415 384 4,880
1981 166,990 426,224 - -
1980 212,674 L7hL,844 - ’ -
1979 83,264 271,676 95 1,970
1978 61,182 136,775 102 1,166
1977 302,824 591,579 - -
1976 114,537 348,406 - ..

Source: Annual External Trade Statistics,
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In measuring the potential success of a paper splint match,

its merits must be measured against those of wooden matches;

These are surmarized as follows:

Paper matches Wooden matches
l. Already well=known

1. Cheaper selling price 2. '« More expensive
(and must be so to (10 = 20 cents/box)
compete effectiively)

(maximum of 5 cents)

2+ More compact 3., + Easier to use when light-
appeal to cigarette ing stoves/fires
smokers
3., Can be used to carry 4, o Good quality local
an advertising message product

Thus it appears that urban dwellers, mainly smokers, are the
logical market especially since they also tend to be the market
for commercial advertisers. However, given the growth in literacy
throughout the country, it is also envisaged that such a mechanism
may also appeal to institutional/government organisations who

may wish to get non-commercial messages zcross to the population,
Given the strong benefits of wooden matches, it is considered ‘
virtually essential that most of the production of paper matches
carries an advertising message to keep the selling price down

to a point where the wooden match advantages are offset,

Thus an essential element in market research will be con-
tact with potential advertisers both commeréial and inltitutianal/
governmental to gauge the likely appeal of this advertising
medium,

Pifteen million 20 match bosks or about 1%% of 1981)/82 usage
are seen as a reasomnable target,




Capacity

Fifteen million 20 match books per yecar on 1 = 13 shifts,

Process Description .

There are mainly two types of safety matchest

- Wooden splint match (stick type)
- Paper splint match

The paper splint match uses less forest resources than the i
wooden match, The manufacturing process for paper splint type

matches is given belowt

Comb board - (paper board) is first put into a slitter
and friction machine to make match splints, The head of the
slitted splints is then dipped into the head composition mixture,
in the dipping vat to a 2 to 3 mm, depth, The board frames
containing the dipped splints are placed in racks with heads
down for Adryinge.

The friction surface for lighting the splint is made by
painting a prepares mixture of antimony sulphide, glass powder
and glué on the pre~printed raper cover,

The dried éomb-board is then stapled to the paper cover
and the finished. packages are cut to size,

Rgg:ggtoriall

Paper comb bdard and cover stock
./  Glue and ground glass

Lead'hydro-ulfate

Vax

Potassium chlorate

Phosphorus

Starch, sulphyr

Packaging materials;




Personnel

« 3 Administration

10 Skilled worker

« 6 Semi-skilled worker
= 10 Unskilled worker

o & ON

Machinery and Eguiggent

4) Slitter and friction machine
b) Comb match splint and dipping machine

c) Assembly machine

PO ——

d) Printing press (excluded if cover is purchased pre-printed)
e) Paper cutter

f) Composition grinder

g) Mixer and tanks

h) Kettles

i) Other miscellaneous hand tools

j) Fire fighting equipment

ngd and Byilding

1500 sqg.m, land
1000 sq.m, building

Cepital Outla

Machinery and equipment Birr 600,000

Building " 200,000
Working capital " 100,000
00,000

Remarkes

The capital requirements in this industry are large, even
for the minimum plant size that is economically feasible, Skilled
labour needs are mcderate but careful supervision is needed to
maintain'product quality and for safety. The product has a
positive impact through saving of wood resources,




2419:  PULP MOULDING PLANT

Product and Uscs

Pulp moulding plants are used to make such items as egg-trays,

paper plates and containers for retail sale of meat and fish products.

Market Potential

Potential for a pulp moulding plant was discussed in the viability
study for the Wonji Paper Mill, Project p1114 Feb. 1984 by Arrow Project
Contracts Ltd. This study was done for Ethiopia Pulp and Paper.

The report considered the.potential for sales of egg. trays and
cartons in iddis Ababa where annual production of 21.5 million eggs
waaiectimgted to rise to 40 million. Using the latter figuré it was
concluded that 1,350,000 320 egg trays could be used per year to trans-
port eggs from the chicken farm/prading staticn to the whole sale/
institutional/retail user and that 3,000,000 10 egg cartons could
be used for retail sale (75% of total production). The report con-
cluded that while this would require a plant smaller than normal

moulding plants, it was economically feasible.

To evaluate the analysis, a visit was made to the Shola Egg Farms,
a publicly ovned corporation with farms in Addis Ababa and Debre Zeit,
producing 30 million eggs per year ( with plans to go to 40 million
over the next several years). They are by far the major organized
producer in Ethiopia with the balance of production mainly by small-
holders. 65hola uses approximately 100,000, 30-egg trays per year,
purchasing these from Kenya at Birr 0.12 each (C&F). Thus each tray
is used for approximately ten round trips. They do not use egg
cartons at present although they plan to import a sample shipment of
the 10-egg sizc for market trials.
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Based on this information, and assumntions described below the

market potential is estimated as follows:

Trays Cartons

Shola Bgg Farms at 40m/yr 120,000 80,000
Other orpanized producer- 10,000 3,000
Small-~holders - -

130,000 83,000

Selling price (Birr) 0.15 0.10 (estimated)
hpnual sales (Birr) 19,500 8,300

The estimated usage of egg cartons by Shola assumes that 10% of
production will be sold in this manner and that 5 round trips will be
made per carton. Nomiral amounts have heen estimated for other
organized producers while themeis not expected to be any eignificant
demand from the small-holder segment in the medium term since eggs
are traditionally sold loosc.

Demand for other items appears minimal at present although the
need for trays for pre-packaged meat and fish product sales would
follow developments in the marketing of such items. Some further

analysis would be warranted to draw firm conclusions in this regard.

Conclusion

The low level of identified demand would not at present justify
any significant level of production. The only poseibility would be
a cottage industry type of operation, although anticipated difficulty
in obtaining waste paper for pulping due to the low level of paper
consumption and present already high level of reuse dake this option
unlikely. Therefore it is concluded that development of a pulp
moulding operation should be deferred pending market growth.

>




TOOTHPASTE

Product and Uses

Toothpaste is the most important type of dentifrice used
world-wide, .

Market Pgtential

A1l toothpaste is imported, The following table, for
which toothpaste is considered to be the most important cone 4
stituent,does not indicate a clear trend, Since items in '
this catagory may be considered as non-essentials, it is likely
that foreign exchange constrdint significantly affec®pfficial
imports in particular years, Assuming that toothpaste forms ) |
80% of these imports, average annual toothpaste imports during
this period were 45,600 kgs,

Import of Dentifrices, Dental Powder

& Mouthe-washes ‘222.0:0[

Value
Year Unit Quenti ty in Birxr
1976 Kgs 273870 756768
1977 " 12301 99892
1978 " 14297 100465
1979 " 7404 68142
1980 " 57647 681083
1981 " 17969 235769
1982 " 15392 515019

Sources Anmual External Trade Statistices

Given the population growth plus expected steady popular-
ization of toothebrushing as compared with traditional methods,:
a 10% annual growth in demand from a relatively low level does
_pot seen unreasoneble, Thus estimated demand in 1986 would

‘ vess/




be 66,800 kgs, of toothpaste, This is equivalent to approxim-
ately 600,000, 80ml tubes,

Given an estimated usage of four tubes per person per year,
this would give a toothpaste using population of omnly 125,000
persons or 3% of the urban population, This seems too low, It
is therefore recommended that a proper user survey be under-
taken to better establish actual demand as well as taste, size

preferences,

Capacity

The ninimmeconomic capacity for a toothpaste plant is on
the order of one million tubes (80 ml, equivalent) per year per
shift based chiefly on the filling machine capacity. Various

sizes would be produced,

Thus if the low demand estimates given above are confirmed
the plant would probably also be used for other liquid or semi-
liquid products sold in the tube form to better utilize capacity,
This would probably be mainly in the cosmetic/personal health
field including such item as creams and shampos,

Process Description

Manufacturing of tooth paste is basically a formulation pro-
cess requiring a number of ingredients-abrasive wetting agents,
swveeteners o PTE servatives and additives, cleansing agents, flavour

and colours, gengy 2tCoee

The process includes the mixture of diffarent components
in stainless steel vats equipped with agitators, filling and
packing,

Rgwematerials

Distilled water, wetting agent, decay preventive, polish=
ing agent,. flavouring agent,

4 ‘




Machinery and Eguiggent

The main raw material components are as follows:

Calcium ¢éarbonate
Sodiuriayryl sulphate
Dicalcium phosphate
Gum acacia

Clove oil

Menthol ané peppermint
0il and sz2lt
Flavouring agent

Piastic or aluminum tubes in various siges, {

1) Stainless steel mixer

2) Storage tanks

3) Distilled water tank

4) Small capacity boiler with pump

5) Tooth~paste filling machine

6) Crimping machine

7) Pump and overhead water tank

8) Veighing scale

9) Laboratory equipment for quality control
’ Personnel

2 Administrative

6 - 8 Skilled workers (including one technologist and one

chemist)

3 - 4 Semiskilled workers
5 « 6 Unskilled workers

Land and Building

Land - 500 sq.ms
Building «~ 300 sq.m,




Capital Outlay

Machinery and equipment Birr 250,000

Building " 125,000
Working capital * 125,000
500,000

Remarktks

1.

2,

3.

Toothpaste is taken into the nouth and therefore
hygiene must be of the highest order,

41though a technical license could be obtained from a
foreign toothpaste manufacture, the process is not
complicated and instead the assistance of an experienced
toothpaste technologist could suffice during the start-

up period,

Although most inputs, except for packaging and poiishing
agent (possibly), will continue to be imported there will
be » significant foreign exchange saving since toothpaste
is traditionallyahigh value added product,




$€9: ANIMAL BY&EEOQUCT UTILIZATION « PARTICULARLY BONE-MEAL

Product and Uses

This profile consicders some of the possibilities for small
scale processing of animel by-products from the Addis Ababa

abattoir, comcentrating particularly on bone=meal,

By-producte dresently produced by the Addis Ababa slaughter-
house are as follows:

= Hides and skins

= Glue from hooves

= Rendered tallow for soap making and glycerin production

~ Neat's foot o0il from shin bones

- Blood, meat and bone meal for animal feed

~ Bone meal from bone, hooves and horns, for fertilizer
(minor quantities)

- Handicrafts from horn,

In addition other potential by-products ares

- Bio-gas from stomach and intestinal contents

- Gelatin

~ Sausage casing, surgical sutures and sports gut from
intestines

- Fine chemicals and medical products from glands and bile

Except for bio-gas generation which has been recor:rended’ in
an FAO report on Rehabilitation of Addis Ababa Abattoir March
1985 as an activity that the abattoir take up itself as an
energy source when a proposed resiting of the abattoir occurs,
the other activities are considered amenable to production by
auxiliary plants,

The plant currently stockpiles the skulls and brain, most
horns, and hooves after boiling for glue, There are ongoing
enquiries to overseas companies to purchase the skulls for bone-
meal and gelatin production but this has not had results to date,

\ \ \ cTo-o/




In Ethiopia these inputs could be used to make bone-meal and
possibly gelatin, the former as a component of animal feed or

fertilizer. Gelatin production is not considered in this pro-
file due to planned limited cooking capacity but warrants fur-

ther consideration,

Market Pgtential

Market potential for gut production, fine chemical and
medical products would essentially be the export murket, Inten-
sive contact with potential buyers would be necessary to deter-
mine quantity and quality requirements before undertaking such
projects,

The market for bone-meal is essentially a local one, although
export may also be feasible (but perhaps not desirable from an
economic point of view due to Ethiopia's need for fertilizer to
replenish depleted soils), It was reported that the Wondo Genet

meat processing plant exports its bone~-meal,

Discussions were held with the Feed Corporation concerning
requirements of bone meal for animal feed, Meat and bone meal
are mixed in the proportion of 3=5 kg./100kg, of feed of which
the ratio of bonme meal to meet meal is 1319, 1In recent years
there has been a shortfall in supplies of these components as
shown below especially with meat meal,

E,C, Tonnes Product

1973/74 540,9 Meat and bone meal

1974/75 N/A

1975/76 5991 Meat meal
90,4 Bone meal

1976/77 515.3 Meat meal
49,7 Bone meal

1977/78 1229,3(terget) Meat meal
135.3(target) Bone meal
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It would therefore appear that there is a potential demand
for 50-100 tonmnes/annu: of bone meal at a current purchase
price of Birr 401,50/tonne, The reasons for non-delivery by
the abattoir itself should be investigated first however,

Cooked Hone meal can also be used as an input for Gaina
production, although at present there is none underway in
Ethiopiea,

The prospect for sale of bone meal as fertilizer is less
certain at present zlthough potenticlly much more significant,
Little use is presently made of bone meal fertilizer which con-
tains calcium phosphate (16% phosphate in non-refined state)
due apparently to concentration on processed diammonium phos-
phate resulting from past trials which 1léd to gemeral acceptance
of thig type of fertilizer. Trials will however commence
shortly to assess the need for discrimination as to the choice
of fettilizer depending on the location and crop. Bone meal
will be one of the fertilizers tested, It is noted that natural
rock phosphate, a similar product with 25=26% phosphate content,
although not imported at present is available from Egypt and
efforts are also being made to determine whether local phosphate
reserves exist, Price and availability of competitive products
should be analysed as pert of the market appraisal,

Cagacitx

Unless considerations noted below justify further processing
of bones for fertilizer, the output -f required bone meal would
be one-half tonne per day (125 tonnes/annum per shift) and that
of crushed bone meal for fertilizer 2000 tonnes per annum on
two shifts,

Process Degcription

This profile assumes that the processing cost will exceed
the benefits of further processing of bone for fertilizer~through
higher selling price,lower transport costs and income from gelatin
production, This assumption would have to be checked during
feasibility analysis, '




The process is therefore as follows:

Claaned and dried animal skulls are broken and the brains are

taken out and returned to the abattoir. The broken parts of

the skull are then dried and fed into a crusher/grinder to

reduce to uniform size., These are then fed into the disinte-
.grator followed by feeding into a rotary sieve divided into several
sections widh varied mesh sieves, Crushed bone of various sizes

is obtained and bagged for fertilizer. The finer portions intend-
ed for feed or china are then fed into the digester where steam
can be injected to make the bone soft and sterile, If finer

grades are required, the bone can be reground,

Raw-materials

Skulls, horns, and hooves presently stock~-piled by the Addis
Ababa abattoir,

Machinery and Equipment

1) Truck (3 tonne capeacity)

2) crusher

3) Disintegrator

4) Rotary sieve with different mesh sizes
5) Small boiler

6) Digester

7) Bagging equipment (mamal type)
8) Conveyors

9) Carts/wheelbarrows
10) vater pump

11) Miscellaneous hand tools

Personnel
Administrative 2
Skilled workers 5

Semi/unskilled workers 10




Land =nd Building

Land 1,500 sq.m,
Building 500 e

Capital GCutlay

Machinery and equipment Birr 200,000

Buildings e 125,000 "
Working capital " 30,000
355,000

Remarks

1.

2,

3.

Production of by=-products requires close co-ordination with
the abattoir especially if products other than bone-meal are

contemplated,

Potential for this project will probably have to await growth
in the market for bone-meal fertilizer, Marketing aspects
should be discussed with the .gricultural Imputs Supply Cow=
Tporation (AISCO) who import fertilizers as well as the
Agriculture Development Department), Ministry of Agriculture.

Although this project assumes sale of bone-meal for fertilizers
which has been crushed only, the economics of further refin-

ing should be examined,




3551: BICYCLE TYRES /~ND TUPES

Product and Uses

Tyres and tubes are a frequent repnlacement item on bicycles,
In normal use tyres last about two years and tubes sowmewhat
longer,

Tyres come in various sizes and tread designs with 27 x

+ and 27 x 1% being the most common sizes,

Market Potential

In the 10 year development plan a large sgale bicycle
manufacturing plant in the public sactor has been listed and
is currently under study. If this project is implemented and
also a sm2ll scale unit is taken up by a private entrepreneur
the use of bicycles and hence demand for cycle tyres and tubes

will increase, #t present all requirements are met through

imports,
Import Statistics Table
Bicycle Tyres (625,400) Bicycle Tubes (625,912)
No, Yalue No, YValue
1982 24,525 131,833 31,859 1,482,314
1981 23,810 93,664 28,704 253,478
1980 33,295 145,793 16,805 410,292
1979 120,807 230,967 30,690 110,837
1976 11,089 30,831 6,560 15,012

Sources Annual External Trade Statistics (1978-1982)

From the table above, it is seen that the average yearly
import of bicycle tyres and tubes was in the region of 42705
and 22923 respectively, However the import of these items dur-
ing the last 3 years (1983=1985) is not known, Import restric-
tion. has probably reduced the import of tyres and tubes,

&
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Taking the proposed bicycle industry procduction and the exist-
ing replacement market of tyres and tubes it is estimated that
at Jeast 50,000 tyres and 35,000 tubes czn be sold annually,

Capacity

A small unit producing 50,000 each of tyres and tubes a

year in =~ single shift is considered an economic size of plant,

Process lescription

A, Cycle tyre
®

The rubber is compounded on a mixing mill and extended
to form the tread strip. The tyre is then built up on the
tyre building drum incorporating bias cut fabric, soldered
bezad vires tread strip snd solvent, The tyre is hen shaped,
renoved from the drum and cuvred in the tyre press with

the use of an air bag to produce the proper shape,

ﬁ. Cycle tube

Cycle tubes are manufactured by the moulding précess.
The rubber is compounded in a mixing mill and extruded in
the form of a tube, The valve tube is fitted to the tube,
The tube is then cut to a definite length and joined by
‘. - means of a butt joining machine., The tube is then cured -
in dpen steam,

Raw=miterials

The main raw materials ares ' - b

Synthetic rubber
Reclaimed rubber

Nylom tire cord fabric
Stearic acid

Zinc oxide

Carbon black

Chine clay

v .




Pine oil and paraffin
Sulphur

Valve fittings

Copper plated bead wire

Most of the raw materials are imported,

Machinery and Equipment

Main machine compomnents:

a) Rubber mixing mill

b) Vulcanising presses

c¢) Rubter spreading machine
d) Tyre building machine

e) Valve nut tightening machine
f) Air removing machine

g) Mandrels

h) Grindinz machine

i) Air compressor

j) Boiler

k) Rubber extruder

1) Various testing equipment,

Personnel
6 -~ 8 skilled workers

8 = 10 semiskilled workers
L = 6 unskilled workers,

Land and Building

600 sq.m, land
300 sq.m, covered area (building)
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Capital Cutlay

&

) Machinery and equipment Birr 380,000
Building ol 150,000

Yorking capital " 120,000

650,000

Rema rks

The project idea is attrzctive provided the bicycle menu-
facturing plants go into producti~n,

The production capacity
of the proposed plant can be increased should the “emand go

up, The capital requiremeats are moderate but skilled labour
is needed, Training for the chief technical persoh vill likely

be required in an overseas facility,




3550: RUBBER ERASER

Product and Use

Rrasers are commonly used for ﬁ;rrectlng mistakes in pencil
and sometimes ink, These are used;@tudents, government offices

and commercial establishments,

Market Potential

The demand for erasers is closely linked with the growth
of educzticn and industrial development, With the increasing
number of colleges, technical institutions, offices and com-
mercial establishments, the market cdemand for erasers will increase,
The government policy of eradicating illiteracy in the country
will also open up many new schools, so the future market for

erasers is expected to continue increasing,

Although al’ erasers are imported, the lack of disaggre-
gated import statistics and the likely many importers of such
a small item means that it is difficult to make a detailed estimate
of demand, It has been fomnd that imports of ETIMEX Corp, are
approximately 700,000 erasers per year based on the following
table,

Imports of Rubber Eraser
By ETIMEX Corp,

No, of Value Value No. of’

Boxes C&F{ BIRR LAnded Cost Erasers

1982 12,500 L8 ,248 91,953 500,000
1983 - - - -

1984 2,000 8,603 18,765 80,000
1985 - - - -

*
Based on ETIMEX figures of 4O erasers per box (Pelican Brand)



It is estimated that the total demand is on the ordef of
400,000 erasers although this warrants further investigation,
There is future potential also for supply ¢i pencil end erasers
to the proposed Ethiopian wWood Works pencil manufacturing plant

having a capacity of 26 million pencils per annum,

Capacity

500,000 pieces of erasers annually on a single shift basis.
The possibility for supply of pencil - end erasers is not covered
in this profile,

Process Descrintion

Natural rubber is commonly used as the basic raw material
for manufactur’ng »f erasers although synthetic rubbe- may also

be used,

~ The manufacturing process consists of the following steps:
MiXing various ingredients of rubber compound and moulding the

material in the form of desired size and shape.

Palecrepe (natural rubber sheet) is masticated in a mixing
mill and then other ingredients are added gradually, .after
mixing is done sulphur is added to the mixtare and the rubber
compound in the form of sheet is made, The sheet is then pre-
ssed in the moulding nress, The moulded sheet is cut into pieces
of desired shape,

Raw-materials

Palecrepe

Accelerator

Zinc oxide

Stearic acid

Sulphur

Calcined manganese oxide

Eraser crumbs

Vhiting material

Titaniwndioxide

Colouring materials .
| | 4




Machine ~y and Equipment

1) Mixing mill

2) Hydraulic press

3) Cutting machine

4) Boiler

5) Marking machine

6) Cutting machine

7) Set of testing equipment

Supply of pencil-end erasers would require an extension machine
also,

Personnel

3 Administrative
5 Skilled worker
4 Semiskilled worker

Lgnd and Building

Lend ~ 400 sq.m,
Building - 200 sq.m,

Capital Outlay

Machinery and equipment Birr 200,000

Building * 100,000
Working capital " 15,000

375,000
Remarkes '
1, The capital and skilled labour for this plant are low,
although good management is needed to assure'product qualitys o
2, The growth in literacy will encourage the sale of'ergleri,
as will implementation of the proposed pencil manpfgé}uring plant,
3, In view of the lack of comprehensive infb,'atibn on the
present demand situation, further market investigation is
warranted, : N K
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;!:60: FLabh IO CUlxar wditin Do oms
s

Froduct «nd uses

"s>cueeze to use" plastic collapsible itubes are used tcr pack-
aging a wide range ¢f prucucts such us toothpaste, shacpoo, cuBmetics
creans, iotion, pharmaceutical products, gigments, artist colours,
ctc. The use of plastic cullapsinle tubes has become popular due
tov the fact that they are tcugh, unbreakable, durable, light weight

anG less expensive than metaliic tubes.

.arhet potential

Current de.and is probably low due to an assumed lirited local
procuction of items which could be pacizajed in tubes as well as the
availability of other types ~f containers ¢n the local rarket already.

These assumpiions should be confirmed,

the growth of local proauction should hcwever continue to be
monitored as it is expected that production of the following items
will commence in the years ahead. These could .e implemented by the
Naticnal Chewmical Corpgoration - who have inciuded these in their

tentative plans, or else vy private e¢ntrepraicours.

- Shampoo,
- Topical creams,

- Tootupaste.

It is noted that the project on Toothpauste lLanufacture (3523)

would have a minimum capacity of ome williun tubes per shift.

“he nmarket analysis will include a comparison of costs with

otlier packaging materials.,

Capacity
1,500,CLL tubes per year in a single shift., Jhe production
can be increased should the demand justify by running the plant

in two shifts,
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Frocess description

There are mainly two processes by which polythene collapsible
tubes can be waanufacture. OCne is by exteuding tubes in a hose
shape which is cut to the desirec length. 1ir ection moulded heads

are ti:en jained to the tube.

The other metho¢ is the blow moulcing process for making the
body anc injection muulciug for the head. The profile is prepared

based o the secunG uethoc.

Polythene granules are heated in hoppers and fed to the
automatic blow woulding machine and injection moulding wacuine.
In an integrated operaticnm *the tube is formed by blow nculding
ané joined to the forued head. after release from the rould, the

finished tube is trimi:ed and then printed.

,c.aw materials

- Folythene granules
- ¥Tinting ink and lacquers

- Facking materiais

machinery and equipment

i) Fuliy automatic mechanically contrclled tube woulding press

blower machine,
2) Injection woulding machine,
3) oets of moulds
4) Printing unit,
5) Testing equipment and wiscellaneous tools

iieat sealing equipment will be required as part of the fill-

ing operaticn by the customer,
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Tersonnesl

Administrative 2
Skilled workers 3
Semi-skilled werkers z
Unskilled werkers 2
Land and building
. Land 250 sq.m.
Building 150 sq.m.
Capital cutlay
Birr
Machinery and equinment 300,000
Building 1004000
Workinz capital 50,000
450,000

Remarks

1. At this time the market would appear insufficient to support
an operation of this type. However, with expected commencement
of toothpaste, creams and shampoo production, the market for
ccllapsible tubes should grow to a point where production may

be considered.

2, As a highly automated process labour requirements are few,

although renuired capital investment is significant.



3560:  PLASTIC. TYEGLASS FRAMES

Procduct &nd wses

Tlustic eveslsz~ “rauses of various sizes and shapes are
made by the mouldin:y nrocess. Eyeglass frames are used as
mounts for lenses ¢~ sunglasses. This preject envisages
the nossibilitv of z2iso escembling a cheaper line eof sunglasses.

Market potential

Discussion wilta ©wo opticians in Addis Abeba revealed
e ¥

that there are pre:=n7ly only =bout eight opticians in

Ethionia selline an entiunted 25,700 pairs of prescriptiyn

eyeslasses per yerw, 11l from imported components. Analysis
of lens imperts indic: ~3 o rapid growth in demand over the
periocd 1976-£2. (3t:-uistics for frames 884,210 could net be

used due te obvious irconsistencies) The main impetus te

growth is considerc! tn he the literacy eampaign and general
emphnasie on educatic whidh snould rapidly increase the

demand for eveglassces in the future.

While it cannot be identified from import statistics,
theme is also comsicdered Lo be a market for sunglasses
espacinally ameng younsger people. These would use a frame
whicn by eliminating «<irc inserts is cheaper than those for
prescription glass:c.

The fastest ta:r of rrowth is expected to be in the
lower income sector -u” therefore it is suggested that
concentration initi:lly Le placed on more utilitarian
desirns at least until dzmand and product quality allews
the plznt te compe®: o ninst higher quality imports.



1962
1981
198C
197)
1973
1977

- T
1970

*

Lenses for correcting

(884.ﬂﬂ1)
Quantity Value
{kg) (Birr)
. 728 142,118
787 122,662
795 122,973
376 79,760
31 11,036
217 32,605
299 14,298

1979 & aftcr -

pretecting

- 2 =

Import ef

Ler:on, Frames & Complete Spectacles

IR

T \\B -0 -
(9%

oot
5
n

0
O O

o

-

210,964
22%,051
161,166
137,818

42,089

for use in industry.

Spectacles fo ~
p for ;Eecgwglesfother *

Correcting Vision

(884,229)

Quantity

(N 12T)

Value Quoativa Value
(Rirp) (1) (irr)
72,24 12,412 22,903
- 2,155 89,577
24,060 15,215 87,945
- PRI 23,548
97,811 44550 51,180
168,861 39,510 80,106
14,545 554140 260,707

(+1801¥x)




Capacity

Although in excess of the apparent present market size,
capacity could be planad for 50,000 frames per year based
on the expecied hivh v.te of growth in demand. Inclusien
of a line of cheaper sunglasses, although not ac profitable,

... .~would acsist in filling capacity during the firet several

years of production.

Process - Description

,-?‘! .
Plastic eyeglass fromes are made by two different

processes:

- Compression moldin process where thermeplastic material
is used tc make plastic eyeglass frames eof various sizes

and more complex sh pes.

- Stzuping process for cheaper frames where celluleid
sheets are cut in recuired shape and size for frame front
and side partse

After forming, reinforcing wires are inserted into the
side arms by a wire insertion machine. The different parts
are polished and defloshed in the buffing machine. All the
parts are then assemiled and finally polished.

Provision shoul?d be made in selecting machinery and
equipment for eyeglacs fraomes to be manufactured using
both processes to c-ter for the lewer and higher priced
market segments.




Raw materials

- Thermoplastic material
- Cellulese nitrate sheets,
-~ Calcium czrbonate,

- Tissue papErsS,

- Metal hinges and fittings,
- Metal wirc,

- Polishing compound,

~ Packing materialse.

Machinery and equipinent

a) Compression molding machine

b) Milling cuttewr,

¢) Riveting m-chine,

d) Drilling wechine.

e) Wire re-~inforcement machine,

f) Polishing 4rum,

g) Buffing mactiine,

h) Small hand press,

i) Moulds, die¢s and fixtures.
Personnel

2= Administr-vion

#- Skilled workers

4~ Semiskilled workers,

5- Unskilled workders,

Land _and Building

Land 300 sQel.
Building 200 sq.u.

Capital outlay
. Birr
= Machinery & equipment 125,000,
- Building 85,000,
- Working capital is
estimated .t 90,000,



Remarks

Capital and 5iill:d labour requirements for this plant
are relatively smo1l. With the expansion of eptical care,
literncy and educuiion, the plant will have good prospects.
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3560; PLASTIC RAINCOATS & OTHER THERMOWELDED PRODUCTS

B A e T

Product and Uses

Raincoats 2re a kind of wearing apparel made out of water-
proof material worn over normal clothes during rain, Raincoats
are made from a variety of waterproof materials such as cottoq
polyester tabrics and other waterproof textiles, sheet plastic,
etc. Raincoats made out of sheet plastic have become quite
popular because of various advantages such as light weight, easy
of folding, availability in colourful designs and low cost
compared to other materials, All these characteristics have
made plastic raincozts popular throughout the world, Due to
the diversified capability of thermoweldirg machines, in addit-
ion to raincoats, the proposed plant can also manufacture a wide
variety of other thermowelded pioducts viz, shopping bags,
filecovers and folders, purses, uchool bags, travel kits, Sinace
there is a large scope for further diversification of production
in the thermowelding process, 2 number of other products in

various shapes and designs can be easily manufactured,

While the profile has concentrated mainly on manufacturing
raincoats, to facilitate taking 2 decision on other productr
a separate information sheet is attached,

Market Potential

Very few raincoats (all imported) are in evidence in Addis
Ababa with umbrellas spparently the usual methol df protection
against rain, Therefore, the successful entry of a raincoat
on the local market will require an effective promotion campaign
and a reasonable price,

However since there are two rainy seasons the potential
demand is expected to be significant especially since the price
would be much lower than that for umbrellas,
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Capacity

25,000 raincoats per year on one shift,

Process Description

PVC sheet is cut as per pattern, size and design of the rain-
coat, The different parts are then thermowelded, Zips, buttons,
etc, are also fixed by thermowelding and then decorative designs
are printed.

Rgw-materials
PVC sheet
Buttons, zips, printing ink
Stamping foils and packing materials

Machinery and Equipment

1) Velding machire

2) Cutting table

3) Cutting equipment

L) Screen printing machine
5) Miscellaneous hand tools

Personnel

2 Administrative

2 Skilled workers

3 Semiskilled workers
4k Unskilled workers,

Land and Byilding

Land - 250 sq.m,
Building ~ 150 sqem,
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Cepital Outlay

Machine and equipment Birr 100,000

Building . 75,000
Working capital bt 50,000
225,000

Remarw k s

The product is a consumer item expected to have high demand,
Capital and skilled labour requirements for this plant are
quite small, Since it is presently an unconventional product
it will need initial promotion support,
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OTHER THERMOWELDED PLASTIC GOODS
T N S R TR TS S S e

Production Cagacitx

1., File covers of varies size =~ 20000 NOS per year

2, Travel kits v - hKOOO "
3. Purses and wallets - 4000 »
L, School bags - Looo "
Personnel ‘additional!

Skilled -2

Semiskilled -~ 2
Unskilled -3

Additional Machinegz & Eguiggenf

1) High frequency plastic thermowelding machine
2) Sewing machine

3) Silk screen printing machine

4) Embossing machine

Rgw=-materials

PVC sheets of different shades and thicknesses
PVC foam cloth/Rexine cloth

Lining cloth

Zip, fasteners, buttons etc,



3560: TOOTH BRUSH MAKING
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Prodact a2nd Uses

Tooth brushing is the gesneral method used to maintain dental

hygiene world wide,
Market Potential

There is no loczl production of tooth brushes, Since import
statistics are unavailable for tooth-brusies, apparent demznd is
based on toothpaste usage (s2e profile 3523: toothpaste). It
is estimoted that each person wo::ld use 1=2 brushes per year,

The figures in the toothpaste profile give a tooth brushing
porulztion of 125000 ~nd thus only 125000-250000 tooth brushes
per yerr, However this appears fto be a very low figure when

compared to the 4 miilion urban vopul=ation,

As also recommended in the toothpaste profile, a user sur-
vey should be undertaken to determine actuzl demand, This is
particularly mecessary for tooth brushes since the minimum economic

capecity is so much larger than the apparent.demand,

Capacity

The quontity appropriate for making %tooth brushes is genernlly
said to be about 60 million pieces a ye=r, but here a plant pro-
Aucing 2,400,000 pieces a year, which is the minimum economical
sizc, has bean prnfiled,

Process Descrigtion

The tooth brush making process consists of the following

stagess

1) Drying of resin
2) Metal moulds
Tooth Lrush handles =re moulded in the injection moulding

m=chine to verious shapes and sizes,




3)

Anneeling:

The tooth brush handles are cooled in water

L) Seperating:
The sprue runner on the moulded tooth brush handleg are
separated
5) Tufting:
Nylon bristles are tufted onto the orush handle,
6) Trimming:
Ununiform bristles are trimmed in the trimming machine
7) Hot stamping:
Company name, brand name, etc..., are put on the brush
8) Packing:
Raw=-materials

Rz2sin (cellulose scetste mo-1lding powder)
Nylon bristle

Brass flat wire

Metallic foil

Packing materials

Machinery and Equipment

The main machinery components ire as followss

1) Hopper “ryer

2) 1Injection moulding machine
3) Metal moulds

4) Annealing bath

5) Separating cutter

6) Tooth brush tufting machine
7) Trimming machine

8) Hot stamping machine

9) Punching press

10) Miscellaneous hand tools

i1
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Personnel

Administrative
Skilled worker
Semiskilled worker
Unskilled worker

N F ooy -
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. Land and Building

Land - 600 SQelle: -o
Building - 300 sq.m.

Capital OQutlay

Machinery and equipment Birr 250,000

Building " 100,000
Yorking capital is
estimated at ' 122.000
L7 5,000
|" Remarks

As the immuted demand drawn from apparent toothpaste use

appears so low, it is essential that a user survey be under-

taken to determine the demand more accurately,




3610: PORCELAIN LOW TENSION INSULATORS 4ND _CERAMIC TABLEWARE

Product and Uses

There are a wide variety of electric porcelain insulators
which are used in tl'e transmission and distribution of electric-
ity and in telecommumications, The quality and shape of insulators
differ depending on end use,

High=tension insulators are used for transmitting electric-
ity along a trensmission line from the power generating station
to substation while low=tension insulators are used for dise-
tributing electricity from a substation to consumers and also

for telecommunications,

The proposed project envisages manufacture of low tension
insulators in view of the less éritical specifications, Various
types of simple insulators such as wire holders, spools,lamp
holder, fuse holder and pole insulators would be made initially,
Later manufacturing could shift toward more complicated pro~
ducts possibly including high-tension insulators,

Raw=material a1 machinery requirement for manufacturing
tableware has similarty to that of porcelain insulators and could
Justify production in the same plant, Therefore this profile has
combined these two products together, Tableware of various types
and shapes of plataes, dishes, bowls, coffee or tea pots, cups and
saucers, milk poty, sugar pots etc are used as household and re-
cig .8 1t items for serving meals,

Market Potential
The Ethiopian Electric Light and Power Authority (EELPA)

and Telecommunications Services (TS) were contacted with the
following resultss
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Current

Annual Use

Corporation Item (Units) Unit Value Total
EELPA Pole Insulator N8O h0,0001) 1,0° 43.056
" " N95 20,0001) 1,37 27,324 ,
Spool insulators
’ (2 models) N/a
Aerial fuses
(3 models) N/A
T.S Pole insulators 20,000?) N/A N/A

1) Units in 1983/84 purchases in 1982"83 and 1984/85 not

available,

2) Estimated based on current plans to instz1ll 60 new
stations in next 5 yrs requiring 1500 lm, of 1 - 2 pr
bere wire at 40 - 80 insulatcr/km

. The potential for insulators in Ethiopia would thus
appear to be too low to justify a dedicated plant either now
or in the forseeable future wince assuming 0,25 kg/insulator
gives identified cdemand of only 20 tonnes per year., Although
future growth in EELP.i's network could raise these figures
somewhat, the TS trend towards VHF radio links in 1li¢qy of

open wires is not promising,

The demand for ceramic table-ware is currently being met
mostly by imports as shown below although there is known to

be one small plant producisg a limited range of table ware,




Porcelain or China

Household ware

Other domestic
pottery ware

666,490 666,590
Quantity Value Quantity Value

doz (Birr) doz,) (Birr)
1982 11,116 89,560 13,849 127,381
1981 33,087 h15,588 147 55,366
1980 408,233 1,021,529 6,998 54,390
1979 Thl, 208 1,093,653 52,307 86,852
1978 2,314,565 1,054,786 26,503 244 ,081
1977 546,283 628,518 26,962 51,779
1976 673,174 959,000 107,200 199,565

Source: .JAnnual External Trade Statistics

In addition to the above, porcelein water filters have
been imported., However the levels during the period are con-
sidered too low for consideration of production with average
imports worth B rr 13,800 and a maximum of Birr 30,000 in any
one year (1978),

Analysis of these statistics reveals a maximum of Birr
one million imports of relatively low value items mainly from
China, which decreased markedly in 1981/82 probably due to
foreign exchange constraints, Since it would not be the intent
of this project to compete directly with cheaper ware from
China, the potential would be substantially more limited than
the levels of 1978-1980 even allowing for some suppressed demand,

From a preliminary view of these comewhat dated figures
the market would not seem to be able to support production
from the minimumesize plant envisaged, More detailed market
research would be required to cxamine this iseue}ggyation to

the furrent position,

Capacity

4O tonnes of insulators plus 300 tonnes of tableware per
year, The latter would be equivalent to approximately 15000
sets of 8 place settings,




Process Description

ii)

iii)

iv)

vi)

vii)

viii)

ix)

The manufacturing process consists of the followings

Washing

Stony materials as feldspar, quartz etc. are thoroughly

washed to remove imparities,

Crusting

Crushing of stony materials by jaw crusher

Crinding

All raw materials are weighed and betched to the required
proportion and grounrl by ball mill,

Extruding

The prepared material is mixed in a pug mill and extruded
as input t2 moulding or as a finished shape to be cut to
size,

Moulding

Items are moulded and cleaned of flazsh, Minor imperfections

are repaired,

Drying ~
Drying of product

Glazing

Various colours or clear coats are applied, Steps vii)
and viii) may be repeated several times,

Firing
FPiring of glamed item in a tunnel kiln,
Decoration (tableware only-optional)

Decoration (printing by hand or pre-printed transfors)is
done to emnhance beauty and elegance, However this is an
optional function to be used for expensive items only,
The prodgct is glazed and refired after this step,

vess/




Raw-materials

= China clay

« Quartz sand

~ Féldspar

- Fire clay

- Gypsum

= Marble chips

-~ Glazing materizals

- Sodium silicate (tableware only)

- Decorating materials (tableware only)

It is assumed that most of the raw materials are locally

available except for glazing and decorating muterials although
this must be confirmed,

Machinery and Equipment

1) Jaw crusher
2) Rotatine screen
3) Ball mill
4) Filter press
5) Vibrating screen
6) Agitator
’ 7) Weighing balance
8) Pug mill with extruder
9}  Moulding press
10) Jigger machine
11) Casting apparatus
12) Dryer
13) Glazing accessories
14) Tunnel kiln
15) Laboratory equipment
16) Diaphragm pump
17) Magnetic separator
18) Migcellaneous hand tools

veof




Personnel
Administrative - 4.
Skilled worker - 16

Semiskilled worker - 20
Unskilled worker - 14

Land and Building

Land - 2000 sq.m,
Building - 1500 sq,.m.

Capital Oytlay

Machinery and equipment Birr 500,000
Building " 250,000

Working capital ?__400,000

1,150,000

Remarks

The minimum economic size of this mechanized operation is
quite large for the apparent size of market., Should detailed
market research confirm this, it may be more appropriate to con=
sider a cottage-~industry level of production, Given the tradition
of clay pottery manufacture in Ethiopia, it shauld be possible
to upgrade this with technical advice on ceramicmaterial pre=-
paration mixing, glazing and firing to prnduce a good quality
hand-crafted item,




3620: PRESSED AND MOUTH BLOWN GLASSWARE

Product and Uses

It is envisaged that the proposed plant would produce various
fancy glass press-ware such as ashtrays, electric light shades,
flower vase, paper weights, finger bowls, salt and pepper sets,
jJars, jugs and many other glass articles in relatively short
runs, In addition epecialfy small glass bottles for e.g. per-
fumes can also be jroduced in this plant, Meny other unique
glass articles can be manufactured in free<«form by the mouth-
blowing prdceas as well, Designs can be hand-cut on the items
for variety=especially if exports are envisaged, Given the
expertise involved, the manufacture of certain laboratary and
scientific glaasware for school and laboratory use could also
be consideréd.

As expertise is gained, there is a potential for export

of unique hand-crafted items,

Markec Potential
than
Other/two glassware manufacturers which mainly manufacture
bottles and drinking glasses on an automated basis, there are
no small scale glass works currently in Ethiopia, Imports of
glassware similar to those envisiened has been as follows:

oocoo/



Glassware of a kind used
for table, kitchen, Laborztory and
toilet, office purposes Scientific Glassware

and for indoor decoration

(665,200) (565.811)

Quantity Value Quantity Value

{kg) (Birr) (xg) (Birr)

1982 50,924 194,415 8,374 248,579

1981 643,695 1,541,226 31,299 304,468

' 1980 933,698 1,451,165 59,556 521,938
1979 152,869 354,151 49,068 556,778

1978 170,161 531,840 152,284 552,541

1977 219,380 L31,714 106,250 247,944

1976 221,709 333,510 30,299 130,773

Source: Annual External Trade Statistics

Although many items could hot be manufactured domestically
the overall market still appears significant, If local manue
facture can be modestly priced, production could also reach
a wider range of the population than the imported items do at

present,

As expertise is gained, unique free-~form mouth-blown and
hand-worked glassware could become an interesting export item,
particularly if designs unique to Ethiopia such as the coptic

crosses can be hand-cut,

Given fluctuating budgets for educational and scientific
tlassware and the likelihood that only a proportion of such
glassware could be made domestically, this is considered as
a product line which would be a side-line only,

Although initially only = :ingle plant is recommonded,pro-
bably in Addis Ababa due to tu. :d:ket,the population of
Ethiopia should be able to support one or more regional glass~
works,

| | VAR




Capacity
600~800 tonnes of various product mix per year,

Process Description

The raw-materials are mixed together thovoughly in appro-
priate proportions and fed into the melting furnace, The fur-
nace is heated to a temperature of about 1450 degree C, The
molten glass is taken out of the furnace by the help of blow
pipes and fed into iron moulds or blown and finished by hand,

’ The articles zre removed from the moulds and kept in the anneal-
ing oven for cooling where necessary, Designs are then hand-

cut as necessary,

Raw-materials

= Silice sand

~ Soda ash

- Lime stone

- Borax (imported)

- F8ldspar (may be available domestically)

- Chemicals (imported)

= Imported specialty glass tubes and sheet (for laboratory
. and scientific glassware)

Machinegx and equipment

1) Glass melting furnace

2) Annealing oven

3) Press and moulds for pressware

4) Air compressor

5) Weighing machine

6) Hand press for cullet preparation

7) Grinding equipment for cutting of designs

8) Specialty glass-working hand tools

9) Jigs, fixtures and gas torches for laboratory and

scientific glassware,




. - e

o o o

Personnel

5 = Adpinistration

10 = Skilled workers

. : 10 =« Semiskilled workers
: 18 - Unskilled workers

Land and Building

Land 2000 sq,m,
Building 1000 sq,.m,

Capital Qntlax

Machine and Equipment Birr 175,000
Building " 100,000
Working capital is estimated at " - 15,000

0,000

Remarks

1, Having no recent artisanal experience in glasseworking there

is 1ittle local expertise in glass-blowing especially by

mouth, To launch such a project sucessfully will therefore
" requiré strong support by HASIDA in demonstration, training

and deasign activities, Overseas training of the most highly

skilled operation such as the glass-blowers may also be
necessory,

2, It is considered that the population of Ethiopia could
eventually support more than one specialty glasswarks although

initially only one plant is recommended, probably in Addis
Ababa. o

; 3. Since this operation is labour intension and uses mainly
: ' indigenous raw-materials, benefits to the economy will be

significent, There is also the future prospect of export
earnings,

!
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3710:  FOUNDRY FOR FERROUS .ND NON-FERROUS CASTING
BASED ON ELECTRIC INDUCTION FURNACE

Product ~nd uses

Iron, steel and non-ferrous castings arc basic items essentinl
to industrjsgMevelonment both for use as end products €«fe man-hole
covers, grates, pipe fittings as well as constituting part of most
manufacturing equipment for gears, levers, frames, bushings etc.

In the latter case a domestic foundry would cater mainly for the
replacement market. Castings can also be produced as input to

forging operations for items such as agricultural implements.

While castings can range up to many tonnes, eccnomics would
likely dictate a maximum size of 300-500 kg, based on a furnace of
similar capacity.

Market Potential

Imports of iron and steel castings and pig iron are as follows.

There have been negligible imports of non-ferrous castings.

Iron & steel castings (#679,000) Pig Iron (#671,220)

Value Value
Tonnes  (Birr 000's) Tonnes {Birr 000's)
1982 740 1897 - -
1981 72 285 1014 698
1980 33 99 381 43
1979 1 9 35 35
1978 - -, 1 2

1977 . - - -




There has apparently been a sharv rise in imperts of iron and
steel castings although the short history justifies caution in inter-
pretation. Local cast iron production was estimated in a 1979 UNIDO
renort &t only some 407 tons annually at 4-5 small private jobbing
foundries in Addis Ababa, the aAkaki textile mill foundry, the railway
foundry at Dire Dawa and twe private foundries in iAsmara. a foundry
is also being implemented as part of the National Metal Works spare
rarts factory both tc feed forging operations as well as to make
repalcement castings for public industries such as cement, textiles,
sugar, steel factory. Castings at present in Addis Ababa are repor- V
tedly of poor quality and cxpensive. Not included in the above
is the 5 ton capacity electric arc furnace of the Ethiopian Iron and
Stcel Foundry used for steel making from scrap and billets. The

report also noted that casting production in Ethiopia is still at

a very early stage of development when compared to e.g. 30,000 tons/vr
in Iraq and 60,000 tons/yr in Egypt (in 1975). The total demand for
iron and non ferrous castings in Ethiopia was roughly estimated at

10,000 tons per year in the same report.

While theremay be an element of competition with the proposed public
sector foundry, economic develorment and the desire to save foreign
exchange should allow room for both to prosper especially if this
foundry can concentrate on short run, high quality parts. Given the
market rotential, it is likely that this foundry would be situated in
Addis Ababa.

Capacity

The nature of the induction furnace allows for a more flexible
production schedule than a cupola furnace, for example, and there-
fore maximum annual capacity is more a function of the size and
number of individual castings, which at this point are not identi-
fied. It would however be expected that some 300-400 tonnes of
castings could'be produced per annum in the partial two shift

cperation.
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Process

It is proposed that the plant be based on 2n electric induction

type furnace for the following reasons:

- Electricity is available while coke (used in cupola urnaces)

must be imported.

- Opcration is more flexible since various amounts can be melted

and 2 high rate of melting allows quick turn-around.

~ Variouscompositions of iron and steel can be melted success-

' fully.

- Quality control is easier. v

- While initial machinery cost is higher, this is offset by
lower operating coste, a saving in floor area and freedom from

pollution,.

The process stops are as follows:

1. Pattern preparation - reusable patterns are prepared,probably
in wood in a carpentry shop.

2. S5and processing - previocusly used sand is reconditioned using
magnetic senzrator and breaker screen.
' Fresh sand is added along with additive such as bentonite and

molasses.

3« Core and mould preparation - sand is rammed around the pattern
in the moulds and after pattern removal, prepared sand cores

are placed and the mould closed ready for povring,.

b, Mctal melting -~ scrap iron, pig irom and additives are melted
for the particular composition desired.

Se Pouring.




6. Cooling
L d
7. Casting removal and cleaning - risers, m2tes and sand are
removed from the castings and repairs are made if necessary.

8. Heat treatment is donc when necessarye.

Raw materials and power consumption

The main raw materials are:

Pig ircn (imported)

' Scrap iron and steel
Non-ferrous ingots - copper, brass, a2luminium
Sand

Sand additives such as bentonite and molasses

SO —

Refractories

Power consumption - approximately 650-750 KWH, per ton of metal.

Machinery and equipment

a) Woodworking equipment for pattern shop
- lathe, saw, band saw, belt sander, drill, hand tools.
Sand preparation equipment

¢) Core oven
d) Electric induction furnace 300-500 kg. capacity
e) Induction furnace or oil fired crucible furnace

100 kg. capacity (for non-ferrous mclting)
f) Overhead crane or monorail (1% tonne capacity)
g) Ladles (100 kg, 500 kg cap.) and hand ladles

h) Moulding machine

i) Wooden core boxes (50)




j) Hexzt treating furnace/cuenching tank
k) Grindcr and pneumatic sanc blasing
1) welder

m) Léboratory and testing equipment

n) air compresscr

0) Sandb lastine machine

Labour recuircments

Number required

. Administraticn 7
Foundry engineer-metallurgist® 1
Pattern maker 1
Inspector ' 1
Direct labour
- skilled 5 - 10
- sem % unskilled 15 - 20

Land and buildings

Land 2500 m2
Building 1200 m2

. Capital outlay
Machinery and Equipment Birr 50C,000
Building " 350,000
Working capital " 500,000

11320,000
Remarks

1. Befcre an investment decision is made a careful market
study must be made through contacts with original eqaipment/
spares suppliers e.g. ;JCE, AETSC as well as other users
requiring replacement parts for manufacturing and other

equinment,

* Key position.




2. i technicel training nrogramme prob2bly overseas will be
required for the foundry engineer-metallurpgist as well =2s one
or two senioroyerators in view of the lack of suitabie facili-
ties in Ethiopia ~nd the desire for 2 high quality product.

It is alsoc rccommended that a fereign consultant be retained
during the start-up period and again after sime time tc assist
the foundry enginee®matallurrist, to set up necessary cost

contrcl systems and tc conduct 2 training programme,

"} Recferences

1. "Principles of Foundry Technology" by P.L. Jain Natal Institute
of Foundry and Forge Technnlogy, Radchi, India, Tata McGraw-Hill,
New Delhi 1979 (in HASID.. library)

2. "istablishment of Mechanical Workshop with Integrated Foundry and
Forging Sections" by M.S. Czut UNIDO project DP/ETH/75/008, 15
Junc 1979. (in UNDP library, Af.-ica Hall).




3710 - FOUNDRY FOR GRAY IRON CASTINGS BASED ON CUOKE/
CHARCOAL CUPOLA FURNACE

Product and uses

Output would be restricted to gray iron castings, meaning essenti-
ally only one composition of metal would be requircd thus simplifying
the production process. Products tc be made would be fairly simple and
weigh up to 100 Kg. consisting of such items as manhole covers and othefctrain—
ege pattern investment brackets, parts for agricultural processing
equipment, boxes for various purposes as well as small castings for metal

working shops.

Market potential

Imports of irom and steel casting and vig iron have been as follows.

Iron & steel castings (#679,000) Pig Iron (#671,220)
Value Value
Tonnes (Birr 0M0's) Tonnes (Birr 000's)
1982 740 1897 - -
1981 72 285 1014 698
1980 33 99 381 243
1979 1 9 35 35
1978 - - 1" 2k
1977 - - - -
1976 - - 391 172

There has apparently been a sharp rise in imports of iron and
steel castings although the short history justifies caution in inter-
pretation. Loccal cast iron production was estimated in a 1979 UNIDO
report at cnly some 400 tons annually at b-5 small private jobbing
foundries in Addis Ababa, the Akaki textile mill foundry, the r.ailway
foundry at Dire Dawa and two private foundriee in Asmara. A foundry
is also being implemented as part of the National Metal works spare
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parts factery both to feed forging operations as well as toc make
replacement castings for cublic industries such as cement, textiles,
sugar, steel factory. The repcert also noted that casting producticn

in Ethiopiz is still at a very early stage of development when compared
to e.g. 30,000 tons/yr. in Iraq and 60,000 tons/yr in Ecypt (in 1975).
The totzl demand for iron and non-ferrous castings in Ethicnia was

roughly estimatzd at 10,000 tens por year in the same report.

It is intended that this foundry unit, possibly allied with a

’ forging division, wculd be located in a regional centre other than
Asmara and would act in part as a catalyst for related metal-working

facilities in surrounding areas. The actual market potential would
depend on the particular aspect of the region under study. Given the
limited availability of castings at present, market evaluation would

have to include c-reful analysis of this catalyst effect.

Capacity

Initial output is estimated at approximately 350 tons per year
based on 2 one ton per hour furnace oporating cnce per week for a period
of eight hours. Since two chargcs per week are possible, this would
. permit a doubling to 700 tons per year eventually on a nominal 1-1%2 shift
basis.

Process

The use of a cupola furnace instead of an electric furnace gives
a substantial saving in capital cost although with the disadvantage of
higher ongoing labour costs. There is also the necessity to import the
coke unless domestic supplies of charcoal prove to be 2 feasible alter=-
native taking into account forest limitations. The cupola method is
also inherently mor: polluting than an clectric fum% ré’%iotxrlle freedom
from reliance on haavy electric lines could allow/in final location to
alleviate this problem,
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The process stcps arc as fellows:

1. Pattern preparation - reusable patterns are prepared probably

in wood in a carpentry shov.

2. Sand precessing - previously used sand is reconditioned using
a magnetic scparator and breakar screen. Fresh sand is added

along with additives such as bentonite ana molacses.

3. Core and mould preparation - sand is rammed around the pattern

in the mould and after pattern removal, prepared sand cores

« e

are placed and the mould closed ready for pouring.

L, Metal melting -scrap iron, pig iron and additives are melted

for the particular composition dcsired. i
5. Pouring.
6. Cooling.

7. Casting removal and cleaning - risers, gates and sand removed

from the castings and repairs are made if necessary.

Raw materials and power consumption

The main raw materials are:
o Pig iron (imported)
Scrap iron and steel
Coke 6 tons/mo (imported) (or charcoal if feasible)

30 tons/mo.

Sand
Sand additivevsuch as bentonite and molasses.
Refractories (imported)

Limestone or dolomite.

Machinery and equipment

a) Woodworking equipment for pattern shop
- Lathe , saw, band saw, belt sander, drill, hand tools.

b) Sand preparation equipment
[ 4 '../




¢) Core oven

9 Curola 1 trh cipacity

e) Overhead crane cr monorail (1% ton capacity)
f) Ladles (502 Kg. cap.) and hand ladles

g) Moulding machinec

h) Wooden core bexes (50)

i) Grinder

j)  4delder

k) Laboratory and testing equipment

Personnel
Number required
Administration 7
Foundry technician - superviser® 1
Pattern maker 1
Dircct labour - skilled 5-10
- semi & unskilled 25=30
Land and building
2
Lend 2500 m
. Building 1200 m2
Capital outlay
Machinery and equipment Birr 300,000
Building " 300,000
Working capital " 500,000

Birr 1,100,000

* Key position.




Remarks

While there is not such a high degrec of knowledge required for
a simple gray-iron foundry compared to a plant prcducing variocus steel
alloy and non-ferrous castings, there will still be a need for mainly
nractical training of the technician and one or two senior operators,
probably in a foreign location. Foreign consultant assistance would
be a desirable feature especially fer the planning and start-up phases

but also periodically for follow-up consultation and training.

References

1. "Principles of fcundry technelogy" by P.L. J2in, Natal Institute

of Foundry and Forge Technology, Rodchi, India, Tata
McGraw-Hill, New Delhi 1970 (in HASIDA library).

2. "Establishment of Mechanical Workshcp with Integrated Foundry
and Forging Sections" by M.S. Czub UNIDO project DP/ETH/75/008,
15 June 1979,
(in UNDP liorary, Africa Hall).
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3811: DIE CAST PRODUCTS
WOOETE TR TR EaT
Product a2nd Uses

Various aluminium alloy pressure die casting items like build-
ing hard wvarey door locks, cupboard and drawer knobs and other -
furnitures locks and handles,automobiles and electrical parts,

etc,

Mostly the pressure die castings process is used to manu-
facture these items, However; many other zingce die casting pro-
ducts can also be manufzctured by pressure die casting,

‘

Market Potential

‘
Although all die cast items are imported; analysis of trade

statistics could not define the extent of demand, Also given
the limited time, a market survey could not be undertaken, How=-
ever it is anticipated that the main areas of demand would be

as follows:

= Building construction - mainly window and door fittings,
Pipe clips.

= Furniture and cupboard builders - mainly knobs and locks,

= Automotive manufacturing/repair companies - mainly AMCE,

Since higher quality dies must ‘be made (and pProbably imported)
for each product, a careful estimate must be made of the demand

for each product through contacts with potential users and come
pared with the die cost,

Cagacitx

’

15 =« 20 tons of pressure die casting items like door locka,

cupboard and drawer knobs and other fancy furnitures handles and
locks annually in a single shift, Other house hold items, auto=-
mobile and electrical simpie parts can also be manufactured should
the demand justify,




Process Description

Pressure die castings are made on a casting machine by inject- .
ing liguid meta2l, usually a non-ferrous zlloy (aluminium alloy,
zinc alloy, etc,), into the cavity of a mould/die under pressure,
These castings have a very fine finish and as such do not require
much further machining, Generally the guality and design of the
castings are required to meet the customer's specifications although
various standard items will also be made. The quality of caste
ing obtained by pressure die casting s%per;or to that of sand
gravity casting., Other die casting products can be manufactured
by changing the die,

Raw-materials
Aluminium alloy
Zinc alloy

Nuts, bolts, rivets

Machinery and Bquipment

1) Pressure die casting machine complete with electric moter
etc,

2) Melting furnece (o0il fired)

3) Centre lathe machine

4) Drill press

5) Shaping machine

6) Grinding machine (double ended)

7) Bench grinder

8) Miscellaneous hand tools, die set moulds, etc,

Personnel
Administrative -
Skilled workers -

Semi-gkilled workers -

NNV WD

Unskilled workers -
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Land and Building

Land - 500 sq.m,
Building - 300 sq.m,

Capital Oytlay

Machinery and equipment Birr 375,000

Building " 150,000
Working capitel " 125,000
650,000

Remarks

Capital and skilled labour requirements for this plant are
rather small, although good technical supervisory personnel are
needed to assure product quality =2nd keep up with the develop-
ment of new products, So far all die casting materials used
in the country are imported from abroad, so market could not

be defined but it appears that the project is a developmental
one,




3811: TABLE CUTLERY AND KITCHEN KNIVES

Product and Uses

Spoons, forks and knives of different styles are becoming
essential items in table service and cooking as western eating
habits are adopted, The various types of cutlery envisaged in
this profile are tea spoons, soup spoons, serving spoons, dinner
forks, dessert forks, table knives, kitchen knives and butter
spreaders, In establishments such as hotels, restaurants, hos-
pitals and hostels, table service with such items is customary,
The material used in manufacture of table cutlery differs but
stainlcess steel is most common., Both high carbon steel and

stainless steel are used for kitchen knives,

Market Potential

At present all requirements ~f stainless steel cutlery are
met through imports, with official imports for 1976 - 1982 shown
on the attached table,

From this table, it is seen that the average yearly import
of spoons, forks and similar table-ware was 37,269 kg, worth
Birr 256,654, [Import testrictions have probably constrained
the import of these items and so actual demand probably exceeds

these levels,

With the growth of urbanisation and population as well as
the adoption of a western style of living and food habits, the
demand for table cutlery is expected to continue increasing beyond

these import levels,

Capacity

Annual output capacity is therefore estimated as followss

4LOOO dozen tea spoons
4000 dozen soup spoons

2000 dozen serving spoons,
4LOOO dozmen dinner forks
2000 dozen dessert forks




1982
1981
1980
1979
1978
1977
1976

Imgort Statistics Table

Spoons, Forks &

similar Table or

Kitchen ware

]626,060!
Quantity Value
‘kg[ ‘Birr[
32,062 416,964
30,174 223,939
28,680 158,663
24,679 182,707
51,184 284,496
55,456 362,708
33,649 161,101
Sourcet

Knives with cutting

Blades servyated

or not
{696,081)
Quantity Value
{kg) (Birr)
1,203 26,585
2,446 63,700
1,534 33,902
2,303 33,767
4,712 h7,967
56,384 197,551

Knives, Blades

Ne€eS,
!626.082!
Quantity Value
(xg) (Bjrr)
703 29,796
273 19,583
3 110
52 3,541
b,370 76,055
681 9,097

Annuel External Trade Statistics (1976-1982)




4000 dozen table knives
500 dozen kitchen knives of various tyres

50C dozen butter spreaders

Process Description

The manufacturing process is as follows:

Forks, spoons, tatle knives and kitchen knives will be hot
forged to shape from stainless steel sheet or rod. Kitchen knives
are also made from carbon steels, Spoons and forks are then
finished by hot pressing, trimming of flash and shaping of fork

prongs,

After proper shapes are obtained, grinding, polishing and
buffing are done to okLtzin the shining effect, The pteces are

also sharpened and handles are attached as necessary,
Raw-materials

- Stainless steel sheets, rods, etc,
-~ Plastic or wood handles (as necessary)

- High carbon steel sheets,

Machinery and Equipments

a) 50 ton capacity power press
b) Guillotine shearing machine
¢) Trimming press

d) Forging equipment

e) Polishing machine

f) Grinding machine

€) Bench drill machine

h) Hardening furnace

i) Tempering furnace

J) Quenching tanks

k) Buffing mackine

1) Miscellaneous hand tools,

4
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Personnel

Administration
Skilled workers
Semiskilled workers
Unskilled workers

W & & N

Land and Building

oo

Land 300 sq.m,
Building 200 sq.m,

Capital Ojtlay

Machinery and equipment Birr 250,000

Building " 100,000
Working capital " 100,000
450,000

Remarks

This is a plant of modest size requiring only a small
capital investment and little skilled labour, Table cutlery
items are suitable for manufacturing in small scale industry

and the project has good prospects,




3819 : BACK-PACK LIOUID SPRAYERS

Product and uses

Back-pack sprayers ~re used for spraying of insccticides nnd
funricides in agriculture, public health. programmes =nd household

usSce ]

Sprayers may be pressure type or non-pressurc. The major parts

are 2 reservor, a mumping action, 2nd a nozzle.

Traditionally sprayers are made mainly from metal (brassy -
stainless steel or galvanized irom)although plastic materialshave
become very popular due to resistance to chemicals, light weight

and low cost.

There may also be an opro~tunity for inclusion of a service faci-
lity for repair of existing sprayers of various makes which could also

aid in promotion of the new sprayers.

Market potential

The import of sprayers is included in the following table,

Sprayers & sprinklers & parts
thereof (745-271)

Quantity (no.) Value (birr) Unit value (birr)

1982 18,000 802,780 L4, 60
1981 37,260 1,062,576 28.52
1980 16,898 2,494,165 147,60
1979 12,969 1,538,009 118.59
1978 8,054 752,459 93.43
1977 7,342 310,091 42,24
1976 - - -
Source := External Trade Statistics.
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The extreme variztion in unit values indicates that =
number of 2ifferent products h~ve bcen imported with variaticns
from year tc ycar. Hcwever the overzall number imnorted indicates
that cconcmic volumes of sceveral medels »f back-poack sprayers can
be manufactured. 4 proper market research study will include con-

tact with the major users - Ministry ~f .agzriculture Ministry of

’
Public Health and Ministry of State Farms as well as an evaluation

of potential sz2les to other mublic and private users.

Capacity

2,000 back-pack sprayers.
Process

The nrocess will depend on whether vlastic or metal toanks are
used, If nlastic, the tanks would be made at an existing plastic
factory desirably from a blew-mouldcd process. If this nrocess 18
infeasible then metal tanks would be fabricated in_house. While
many of the components may be eventually made out of plastic,ini-
tially mostly metal fittings would be used to avoid the high cost

of plastic moulds before the market and designs are firmed up.

The steps are therefore as follows:

- Cut and bend sheet metal to shapc (metal tank)
- Drill reguired holcs (v " o)
= Manufacture special fittings

~ Braze/weld tank and tank fittings (metal tank)

-~ Pressure test (" ")

- J\ssemble sprayer
- Final test




it

+

Raw Materinls

Plastic blow - moulded tank or shecet metal of brass, galvanized

iron, stainless stecl.

Brass/aluminium/ steel rod and tubing.

Hand-operated flow control valyes.

Plastic piping

Miscellanecus purchased fittings - mctal/plastic/rubber washers

Including no-—xles

Machinery and Equipment

Shearing machine
Sheet bending machine
Swaging, beading machine
Seaming machines
Press
Lathe machine
Milling machine
Drill press
Double end bench grinder
Gas welding set
’ Tools, dies
Hand tools

Personnel

idministration b
Direct lahcur
- Skilled 2
~ Semi~/unskilled b

eos/




© raen ¥

= b4 =
Land & Building
2
Land 500 m
Building 250 m2
Capitnl cutlay
Birr
Machinery -~nd cquinment 300,000
. Building 125,000
Working canital 100,000
525,000
Remarks
1. This nprofile envisages manufaoturelloﬁiastic or metal tank

based backepack sprayems for agricultural and health use as

well as a repair facility for existing sprayers with result-

ing economic benefits to the country.
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3819: TFINZ JVIRE DR’ JING

-

Product .»7 {sos

- =

Fine ¢ira of v-rious metals including steel, copper,
aluminiw: 0 bross is used in many ~pplications such

28 the following:

- Siml.s =nd elips

- 5 X1 siorings

- i -ins and curlers

- rrture winding

- Jonwinuous welding electrode

- irc cord

- 2o, 'r/nluninum electric and telerhone wire and cable
- T.omenns; light mesh

- Jips ¢ ible for surporting telerhone poles and
vostorning loads inm trucks.

- Hinge wvire

is noiso7 under Market Potential, it is not contemplnted
to mrnufretur: fencing and mesh wire, nail wire, coated
electric <0 - wire er cable of any type -'although
the 1att_r roduct requires further =nalysis.

Thi« .1 'nt would produce cleaned, annenled ferrous
and nonfoerrous fine wires.




1682
198
1980
1979
1979
1977
1976

Iron & steel 7irze

-

cxcept that i ortod

-

Source :=

for futher proccgssing
&7 +019)

‘u~ntity Volug
(Kgs) RirT,
528,124 775,188
615’75“‘ 8‘)?,€’l:§
667,450 1,197,371
265,283 D747
75,159 217y 545
761,781 €32,820
65,371 33,213

Stranded wire cables, cordage,

ploited bands glings and the

Xike of iron and steel

ggantitz

(kgs)
445 471
93,013
234 ,643%
89,067
51,973

253,313
214,792

(693,110)

Value
Birr

2,347,274

276,155
737,908
438,867
185,350
594,150
560,617

\nmhu~l whernal Trade Statistics

St yandc .

iros ttee

of com:uxw '11025

9uantit7

(kgs)

44,723
6,525
9,292
7,547

523
1,173
4,804

- e -

(35507120)

Stranded wire etc.

"~ of aluminum

(693.120)

veolue Quantity V~lue

Rirr (kgs) {Birr)
251,220 499,218 1,845,415
£19273 669, 368 2,463,737
115,093 44,861 197,925
5749252 8,908 4y ,546
34425 43 1,060
73293 - -
50, 00 1,215 4,620

- —— -



Market Pothrti;l

mhe ~thoch.d import statistics provide a break down of
finished ct~0l wire (i.e. not imported for fuzther processing),
stecl ¢-»l, -~luninium cable and ferrous cable. There are no
imrort fijur.s avail-ble for finished non-ferrous wire and
these ar- =euncd to be minor. Statistics (not attached) are
also aveil =12 for imports' of steel wire and coprer wire for
further »oc-:.3ing, most likely by National Metal Works
and Zthin lastic resrectively.

’ Cop vr .lactric wire, fencing wire, light mesh and n-il
wire are cuisrmtly mnde by rublic industries 2ad barring
rationaliz~tisn of rroductior or significant private manuf-cturc,
are unlik:l:r i.c he mnde under this project. It may be possiblc
to imrort c..i rocessed wire for further trentment before
nrocessin~ v the rublic industries, but this requires ~nalysic
especilly 7 iuh “.thiorlastic.

Tmort “i-ures indicate a steady demand of approximately
500-600 to-::.c of finished stoel wire. s to us2ge, staples,
clips, = %“ire usage are easily identified requirements since

they ar. _~oiucts known to be made in ©thiopia. However,
’ given th. Lot -1 tonnage, there must be numerous other users.
Thercfor: 1 wizct survey is required to determine the future

requirencits of 211 major users both as to tonnage, sizc
finish - i .. t—mont, (Cee .nnex I, sub-sector reiv_ew section
38 for NMWC rcqulrpmonts)

I ortr of ¢ %ie would mhear to be on the order of
200-2%0, tonncs of steel and 200 tonnes of non-ferrous cable,
nostly ~l1lu.:irium, nlthough great variation from year to
year is obsirved., The use of 2lunminum and con T cable is

and telecommunicetions
expected o he nostly for electricity and therefore
relativcl,r .. sy to determine. However, like steel wire,
steel ¢ ‘bl - rob2bly goes to a variety of users and therefore
a more 4.t il.d mrket survey would alse be reouired for
this rrousi 5 etor. Cf courge, without a cable making nlant,
which dncs 0ot currently exist except for electric cable at

“thiopl-svic, iLhese requirements cannct be addrecsed in a
wire~dp . - rlent,




Capacity

The - L~n% would have n caracity of arproximately
400-500 ioniis or year on two shifts. This cacacity
is only . toxim~te. since it derends henvily on the sizes
rroduced .~ ¢ n therafore only be set when the market

analysis i comleted,

Process Dococrintion

-a -

This : wecess rroduces dégreased and deoxidized
annealed zt-21 2nd non-ferrous wire {.e. without coating
or spec’ lizcd hent treatnent. Should the market =2ppraisal
show th~t si-nificant quantities of syecinlly treated wire
are reauin @, then nadditionnl equirment will probably be
necessary., Surface coating (e.g. g2lvanizing) would be
arrlied in o £-irly simrle continuous rrocess through a tank
while heot treatment would best be done in a furance, although

a continuous process is ;:ozcible for high volumes and for
certain types of simpler heat treatment.

The mitscl wire drowing rrocess consists of the following

steps:

Mild oi2.l wire rod in 6 mm. coils is drawn in 2 wmulti-
stngod conii wous wire dPawing to nroduce the desired dianmeter
size of wirc. The wire dpawing process involves inter-
mediate strvss relieving. The drawn wire is then annerled
in elechiric ily heated chamber, degreased, cle=ned and dried.

Nonfcrrous metal wire drawing:

Nonforr-us metal wire (e.g. copper) rod in the form of
coils of 9m~, dinmeter is processed first in a bull block
to s lesscr cizmeter. of about 3mm. diameter. Then it is
further ¢+=m in o continous multi-stage drawing mnchine
to 1.2 nm., or less 28 required. The drawn wires are annealed
in a furncc nd then rut through a deoxidation process if

renuired.




Raw matoria%i

- ~ilc st.ocl wire 6 mm, diameter
- Copper wire rod 9 am.
- Aluwoiniun with rod 9 mm. diameter

Machiner; 7 2quirnent

1. Wire “rowing bull block machine (9mm. to 6mm.)
2. Contiriousrultistage wire drawinzg machine (6mm. to Zmm)
3. Continiousultistage wire drswing machine (3am. to 1.271.)
4, Annnsnling furance electrically hented.
® 5. Degr.rsin-/rickling Tanks with electric he~ting
arrangorente
6. Continous wire galvenizing line (if required)
7. Mensurins: tools, dies, ~nd equipnent.

Speeiclizad heat treatment facilities are not included
due to thein 1irh cost and uncertain requirement rending

=3

det~iled 12rk .t ~nalysis.

Personno{
Administiobive %

’ Skilled work.rs 4

' Semiskill<d workers %
Inskilled work.rs 4
Land and;@?ﬁﬁing
Land 600s8gq.m
Buildirg 400 "
Capital ou_t.l‘i-x Birr
Machinery 7 cquipment 400,000
Building 150,000
Workinz ¢ - it-1 100,000

6202000
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REMA 2.

i
<> ale

1. A dot-iisz® nnrket =analysis is required before preparation
of = fc sibility analysis since the many rossible specifi-
catiors (w#izc, surface finish, heat tr-otment) and volum:s

must b~ O .tcrmined before e~uirment requirements can be

drowmn 2 .

2. TIn coasiering this rrofile an effort wns made to include
2 focilit - for making of steel and non-ferrous c1ble to
both bHrn-on the score to include higher added value !
‘. jters o 7 increasc the tonnage of wirae which could be
put vhoou v the wire drawing process. However, the
jdewisic: tonnage of 200-250 tonnes/year. steel cable
and ~v.©v-7e, nlthough highly varinble, non-ferrous c2ble
requirciunt of some 200 tonnes/&r. would seem to be

insufficicnt to justify the expected large investment
for wirs troeatment and cabling eaquipment. This con-
clusion roquires confirmation through mors detailed
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3819: HAND PUMPS FOR TYRE FILLING AND INSECTICIDE SPRAY

Product and Uses

This profile combines two sprayergvwhich although having
different purposes require similar manufacturing processes and

for which individual quantitics will be modest initially.

Tyre pumps are used for air filling in tubes of motorcycle,
automobile vehicles and bicycles, Since in rural areas and
during transit, air filling facilities are not available, tyre

pumps are widely used,

Simple hand pump sprayers are used in households and other

areas for insect, fungus and disease control, They are comprised

of a pumping action, reservoir and spray nozzle,
Market Potential

As the following table shows, import of bicycle pumps appear
to be minimal al+hough it is suspected that many pumps enter
the country with bicycles or as pa: t of shipments of bicycle
accessories, Since pumps are long-lasting there is not a signi-
ficant replacenent market, Pumps may however be used not only
for bicycles but also for car and motorcycles especially in

rural areas,

While there may be limited sales elseﬁhere, the main demand
for bicycle pumps will come at the time of start-up of the large
scale national bicycle manufacturing plant (currently under
studg)’ or the small-scale bicycle project envisioned in these
profiles,

Bicycle Pumps (743,111)
Year Qnty(No,) Value(Birr)

1976 ‘- -

1977 580 1,647
1978 2,240 4,725
1979 - -

1980 1,310 17,245
1981 964 3,683
1982 1,200 7,370

cess/




Regarding insecticide spray pumps, there are efforts to
introduce pyrcthrum (natural insecticide) growing in Ethiopia,.
If this initiative is successful an opportuni'ty could arise
for the manufacture of simple hand-held pump sprayers for
insect control in the home and for other small-scale uses,
thus avoiding the need for expensive imnorted aerosol

ingredients,

Cagacitx

Manufacturing a total of 25000 pumps per year appears
. to be an economical unit, Production can be easily increased
from these levels,

Process Description

Steel tubes are cut to size end threading is cdone on
special fixtures, Mild steel rois are turned on lathes and
threading is done at both ends, Top and bottom fittings are
machined on a lathe, In order to ksep the costs down, it is
proposed to purchase nuts, bolts, leather washers, springs,
rubber/plastic tubes etc, from out-side, All these parts are

assembled to form the pump,

For the insecticide pumps sheet metal reservoirs are formed,
’ seamed, soldered and joined to the pump section,

Raw-materials

The main raw materials are:

- Steel sheet

- Steel tubes 30mm

- S5teel bar 10mm

-~ M,5, nuts and washers
= feather washers

; Rubber presburé tubes
= 3prings’

&« Nozzles, piping

| | veos/




Machinery and Equipment .

a) Lathe machine (small)
b) Tin-plate rolling machine (hand)
c) Seaming machine (hand)
d) Drill machine
e) Threading machine
f) Hand press
g) letal cutting circular saw
h) Grinder
i) Vorkshop tools etc,
j) Soldering equipment
. Personnel
2 Administration
3 Skilled worker
4 Semiskilled worker !
3 Unskilled worker

Land and Building

Land 600 sq.m,
Covered area (building) 200 sq.m,

. Capital Oytlay

Machinery and equipment Birr 150,000

Building " 100,000
Working capital " 50,000
00,000

Remarks

The project idea is attractive as the product would be an

ancillary item of the proposed bicycle industry, This dées

mean however, that, given the minimum economic volume of 235000
units, start-up will likely have to await that of the large scale

bicycle plant, depending on success with the insecticide sprayes,

vesef




3819: HEALD PLLTES FOR THRZE FIBRE FACTORIES

mm

Product and Uses

The heald plate is used in the jute fibre factories to raise

and lower the warp thread-during the weaving operation,

Two similar designs are used both made from 20 = 22 gage
spring steel of dimension tcm x 21 = 23cm, with a ring brazed
in the middle.

Market Pgtential

Discussions with the Ethiopian Fibre Factory personnel re-
vealed that current usage is on the order of 16,600 pcs, at
Birr 0,55 each, However the investment plan for the three
fibre factories to newer looms over the next 2 - 3 years is

expected to increase this to 91000 pcs.

Cagacitx

This item would be produced in an existing metal working

shop due to its modest overall value,
Process

Tempered spring steel strip is cut to length, slots are
punched and minor bends formed, They cre then brazed to a
preformed ring and the assembly is electroplated, the latter
probably subcontracted,
‘Raw-materials

2022 ga x 1cm, tempered steel strip in a coil form

m.s, wire,

Soldering/brazing materials,

vooef




Machinery and Eguigﬂent

Except for the simple dies, this equipment would probably

be on hand,

Press and three dies
Brazing equipment

Electroplating equipment - (probably sub=contracted)

Labour Reguirement

It is estimated that one person could produce the volume

anficipated.

Land and Buildings

Nominal space requirement only in an existing worke-shop.

Capital Qutlay

Assuming electroplating is subcontracted the outlay would

consist only of the die cost which should be modest,

Remarks

This is a project for an existing metaleworking shop and
should have a high value added,




581G: IRESSURE COOKWR

Product and Uses

Pressure cook>»s "ve a kind of vessel (utensil) exten-
sively used in housenolisfor cooking food. Pressure cookers
have advantages over conventional cooking utensils due to
its cspacity for retaining the flevour of cooked food and
also requiring less tine for cooking and thus saving coasider-
ably on fuelespeciall:;r iu high altitude such as those of
Addis Ababa. They would be used mainly for cooking the meat,
vegetobles and sauces rccompanying enjera.

It is a closed cooking vessel for use on a stove or
fire, capable of producing a steam pressure of 1kg/cm sqe.
The capacity of the cookcr with the 1id fastened varies from
3 to 8 litres, althounh pressure cookers of 3-5 litres capacity
are the rost popular, 'Mhiis product iswicelyused in similar
conditioms in India ¢ “fghanistan and it would be worthwhile
for an entrepreneur to ovt:in such a cooker for development
purposes,

Market Potential

. Since pressure cook:rs are only currently available in
small quantities and -t ligh prices, they are only rarely
used except by the cupotriate community. It is felt however
that of a pressure coolcr with a medest selling price of
some 70 Birr can be doviloped andif its advantages (especially
in saving of cooking time and fuel saving) can be properly
demonstrated, there is the potential for development of a
significant market., n: rnpid market development of the
enjern cooker costin, shitantially more is seen as an
example of what could ™ ~nen with this product.

ees/
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Capacity

Capacity is set -t© about 5000 units on one shift which
could be increased by odditional shifts should demand requirey

Process Description

The various parts rcquired for the manufacture of pressure
cooker and the raw mt~ri ls used, are given below:

1) Body and 1id - “lwiinium alloy high strength plate
2) Container - Aluminium alloy sheet

3) Plug -

4) Gaosket - Heat resi.tant synthetic rubber

5) Grid - Aluminium ~3loy

6) Handles - Non-flomol'le bakelite

7) Pressure regulsting value - Stainless steel

8) Pressure regulating pin - Stainless steel

9) Tubes - Brass or st.inless steel

The main operations consist of the following:

- Circle cutting

= Drawing of body of cooker

= Drawing of 1lic

- Trimming and Fotching of body and 1lid
- Drilling of holcs in body and 1id

- Fixing valves, n'ndles and vent tube
~ Pressure testi:uy; =nd polishing.

Raw-materials

Inported aluminiwii 0lloy sheet is the main raw material.
Handlers, pressure r mnl ing valves gaskets etc. would be
imported initially -lihou-h local manufacture of some parts
is anticipated in fuin., Tressure cookers develop much
higher pressure th n owdinary convsrs, se it is necessﬁry
to tke sufficient Wrg#Mswkon in the wanufacturing process
to saferurd against  ceid nts to sthe user.

I ooa/




Machincry and Tquipment

a) Shearing michine

b) Circular cui:ing machine

c¢) Drawing pross with dies

d) Hydraulic prc.c 40 - 50 ton capacity

2) FPower press = 50 ton capacity

f) Lathe machinc

g) Drilling machin:

h) Grinding machine

i) Testing cquipw.nt. ‘- Pressure tester, tir leakage

‘ tester.

Personnel
Administrative -3
Skilled worker -4
Scmiskilled workorn -3
Unskilled worker -3

Land and Buidling

Land —- 450 sGCelLle
Building — 5“0 SCelle

Capital Qutlay

Machinery and ccuipment  Birr 200,000

Building Birr 100,000
Yorking capital Birr 100,000
400,000

e 6 = e

1. Canital and skillc” L -bour reocuirements for this
pl-nt are relatively low and could appeal to an




entrepreneur as - single project of his own or
could be combine :-ith a. related product as for
example, aluminiur/:nsneled utensil manufacture.

This project will "¢ of significant economic value
to the country uince it will assiet in conservation

of fuel.
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3819: _SHEET METAL WORK-SHOP TO M.KE SUCH ITEMS

—— i Crx——

AS_AETSC COMBINE H/RVESTER PARTS o

Product and Uses

This profile envisages the setting up of a sheet metal work-
shop to make mainly spare parts and assemblies for existing indus-
tries, The particular opportunity chosen is the spare part re-
quirements for combine harvesters imported by Agricultural Equip-
ment and Technical Services Corporation (AETSC) from the GDR ani

' Yugoslavia, While this would be a significant portion of the
work, it would likely be necessary to do sheet metal work for other
customers to make a viable unit, This could be in areas such as
farm and industrial tanks, tractor spares and office equipment,
Eventuzlly the unit could also sube-contract sheet metal work from
the Nazret tractor assembly plant when it commences production

of combine harvesters,

Market Potential

AETSC sells two models of combine harvester with total sales

over its five year history shown as follows:

® Source Model Quantity
GDR E512 158
Yugoslavia 141 117
215

Although there are many different sheet metal parts procured
for combine harvesters, the attached 1ist for the GDR combine
harvester is limited to those parts which appea- to be used in
sufficient volume to warrant the cost of jigs, fixtures and time
involved in setting up for manufacture, The table and item
numbers on the 1list relate to the illustrations attached while
volumes shown are those for the year July/83 « July/84 for
model ES512,

ucoo/




Time did mot permit 2 similar analysis of the Yugoslev unit
but based on the relative number of units sold and assuming a -
similar cost structure, it is estimated that comparable parts

worth some Birr 180,000 would be used per y-ar for model 141,

Production of combine harvestersat the Nazret plant would
create a significant demand for sheet metal products, far greater
th81 the present spare parts demand since iuv is ultimately plann-
ed to produce 400 units per year. The present uncertainly over

timing of implementation would not however justify setting up a !

" sheet metal workeshop at this time to cater for this size of
operation, Developments in this area should continue to be
followed,

GDR. COMBINE-HARVESTER MODEL E~512

Unit Total

Item Tablie |Ttem go. Part No, |Qnty. lprice rice

No, Jjon Table Birr) ?Birr]

Steering axle 8 18 5550 10 0550} 10 894 8,940

Beater trough 11 1 5550 54 0011 17 1247 21,199

Vibrating tray 16 1 5550 56 0012 30 1031 30,930

Vibrator liner 16 2 5550 56 0120] 52 28 1,456

" " 16 3 5550 56 0130] 31 25 775

" " 16 18 5550 56 0140] 30 28 840

" " 16 19 5550 56 0150] 132 24 768

» " U 16 4 5550 56 0180] 34 21 714

Flap sleeve 19 4 5550 57 0030 13 829 10,777

Fan wheel 21 1 5550 59 0012 32 666 21,312

Fan blade 21 2 5550 59 0221] 180 57 | 10,260

Blower housing- 21 5 ﬁ0202 79 3670] 35 554 | 19,390
lower part

Blower housing- 21 6 5550 59 0030 Lo 413 16,520
upper part

Housing 22 1 5550 60 0011 30 813 | 24,390

Worm for ears 22 3 5550 60 O4BO] 26 233 |- 6,058

Housing 23 b4 5550 62 0600, L1 472 19,352

Guide rail 23 5 5550 62 0760f 35 183 6,405

Worm 28 1 5550 67 0760 12 200 2,400

Discharge tube 30 1 5550 68 0010 13 646 8,398

Worm 30 2 5550 68 0020 13 555 To215

Auger 1 60 5557 02 0012 9 | 3036 | 27,324

WO TRETNETRww " PR
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CaBacitx

The minimum’cépacity is not quantified but would be signifi-
cantly more than that required for the combine harvester parts
requirements alone especially since detailed amnalysis would pro-

bably result in certain parts being excluded from consideration,

It is estimated that projected annual sales would have to
exceed at least Birr 500,000 to make this project worthy of

consideration,

Process Description

The process will vary slightly for different parts but is
generally as follows:

Cutting sheet to shape
Bending/drilling/ tapping
Turning of special parts
Welding

Degreasing

Painting
Raw-materials

. Galvanized m,s, sheet - various thicknesses
Bar stock m,s, = various profiles
Paint
Welding gas
Nuts/bolts

Machinery and Equipment

Shear

Power hacksaw

Hand operated rolling machine
Power mibbling machine
General purpose lathe

Spiral forming machine

‘ ‘ consf




Tunch presscs 1=-10 ton,
Drill prozs
ithruble whoeol perestal

Oxyv=~-cetyilcne welding

Sproy point eguipment

Spot-welding equipnent
Anvil

~nd fixtures

jigs, rlies

Han-! a20ls

Persmnel

Manaoor/sunervisor

Seeretary/elerk

ACCﬂunrin:/purchasing clerk

Direct 1-Wosur
- sKitied
— scmi o wne? unskilled

Land & Buildings

|

Fuilding 250 m2

Capital Outlay

Builaing
Machiinery o equipment
Working c-.pital

(Bﬁsc? sn osales of bBirr

P

and paint

1=20

srinding machine

st

ootk

> 1
-
-1
~ 4

Birr 100,000
" 250,000
7"

125,000
500,000/Yr)

o.../




Given ithe learge investment in fixeqdd assets relative to
the sales mHtentinl to ATTSC, it will be ossential to
identify sales of sheet metal pra>diicts to oiher

before making an investment decision,

since the market f£or combine harvesters is exrected to
cntinue 1. £grow, cspecinlly when the Nazret nroduction
»f eombines commences, the shop will eventually be able

to concentrate entirely H»n such parts,

customers
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Product and ['ses

The solar water heater has been ‘inveloped *o save fuel and

eleciricity,

ihere are swo types ob solar collecrors avallables
- Solar air cotllectors

- ~olar water collecrors

Solar air collectrors are intended tor heating building:s and
are built-in to the building in which they are installed, Given
rthat Zthiopiats highland ciimate is cool but not frigid, little

demand is foreseen {or this application,

solar water collectors are more useful and casier to install,
Tney can be added 1o existing or new building (or installed near-
by) for hecating of household water =nd swirnming pools, This is
theretfore the more interesting product, The solsr water heater
is suitable for meeiing the hot wnter requirements of residential
and commercial establishments, schools, colleges, office canteens,

rural clinics, dairies =nd camps espe2cinlly at higher altitudes,

The simplest solar collectors basicatly consist of flat plate

collectors and a thermosyphon henting system,

The snalient featureS of this solwr water heater nre:

. . o,
Max, temp, ~ttnined : 50° - 55 C (summer)

5" e 500C (winter)

C-pacity H 76 litrnﬁ/dhy of 8 hours,
Flcor aran : Y5 cmox 250c¢m,
Collector orientition ¢  due south or possibly directional

Anticip-ted 1ife TGO - 12 yeors,

While the rainy scason would reduce the effcctiveness of
solur cclleetors toa a peint where cleociric hot wrhter heaters
would still be roquired, tbey would continus to provide a pre-

hesting function during sunny periods,

Sol-r collectars o:n work in pressurizod or unpressurizoed

(hened inm’]p:v(“ Sy S,




Cxeluding 1985, the ~ver ge ~miual ursige is ~pproaximately

200,000 rolls per voar giving impured v tnl oimports > 400,000
r-lis,

N+ Tifures are -vailoble £t this time n the imporrt »f paper
tepe mitooueh the revre licite ! us-ge, basienlly for prckaging,

inlicate  Lwer roguirement,

Capacity

500,000 rolls per year in a2 single shift,

Process Description

Ahosive tape is made by cunting ndiwesive on various material
woebs such ns collosbane or onlastic films, drying »f solvent in
the =cdhesive, winding n paver boord rolls with o certain length
4 ) k ? z

and cutting into picens in 2 certain wi?lth,

The mnnufacturing process for adhesive tape consists of
three szctinns: adhesive preparation s:ction, coating, rying

and winding scction, and cutting 2nd nackzging saction,
> y & : 21ng

-~ Acdhnsive Preparstion

A

Ardhesives are oreparerd hy mixing and dissolving rubber, resins
and =additives in solvent in a dissolving machine and storjine

in n tank tor foeding to a coontingg machine,

~ Coating, drying and winding

The wide roll »f cellophane film wound nn paper tube is un=-
woun” and sont to 2 coating machine where adhesive is conted
an the film. The conted film is then deled? in an oven where
solvint is cvaporsted by hot nir, 7he dried coated filmis

woun? n rolls,

“

- Cutting an?! Uuckaging
; gang

The wile rolls nre cut inte the finished rolls of the desired

wicith i o curting machinee

caed/




Raw—-m-twerinls

Jlisvehane inos o roll COTT gt

SIvVes

“nbber compound

Re:sins

M~chinery ~nd Equipment

} Dissslving machine
b) Mixing roll

C} Sheet cutter

j) Srorose tank

e) Coating wmachine

H Tape cutter

,cj) Cone remover

h) #iscellanenus nccossories

Personnel

)

- 3 Administration

Skillerl worker

(4
1
N

L = 6 omiskille? worker

10 =12 TUnskilloed worker

L nd and Building

Lan - 600 sq,.m,

Puiitding = 300 sg.m.

C«’lplt’l Out l":y

M~achinery sand cequipment  Birr 259,000

Ruilding " 150,000
"rking capit=al " 100,000

500,030

“ens/




There apre many winds of adibesive tnpes viz clath tape, kraft-
3 : ’ Pey

“+

prapes tomo, coliaphong tape, NGOCr T0DG, ~atic tane, These
adhesive teopes have been widely::sed in such various fields as
rackaging, pharmrceutical and oiaer intustrial use, Glued paper
tapes have various nsages in industry a1 in stationery. At
presenc the local demand »Ff zlual vaper T=mpe (dres nnt appear suf-
ficicnt 15 esiablish a separate plant, Zince the manufactur-

. ing process for cellasbane tape Al glusd ocnper tape 1is quite

similar, Troducnes both the Hrosticts in :ne Dlant is recommended,
°rocess

Glue solution is preparesd in » rank for tezding to a chrat-

ing: machiine,

The kr-ft paper wound on ~ tube is anwound and passed through
a corting machine where glue s>lutisn is conted on the paper,
The co: t.d »aper is then passa!l throupgh 2 Jiryer where the glue
i

is “rie ', The dried coated paner is wound op the r>ll. The wide

rolls ~re cut intn —~ieces to the reqired widceh,

Raw=matarizls

Kr~fi »oper rolls 30" wideh
Standsd glue

-y

LHer Ccnhres

Personnel

9 skilled ane 2 unskilled workers in ~ddition o the re-

quirement of cellsphane tnape making,

Mschinery and Lauipmeat

One ~-citi nal rank for gum crepoaretion




[P A

Toet =3 Fuitding

T oadd i rional requdrament

tddivional reguiremsnt - 3irr 5

\

™
s
N’
r\/
-
e

hpozum prepararion

120k ~nd miscellanenus equipmenit.

“inece co1lloyphane ndhesive tapes ~nd glusd paper tapes are
made by a similar method requiring alm- st identical m~chinery
and cquipmeint, 1t is strongly suzgestod th~t both the products

shonld ke ¢ nsiderad for productisn in zne unit,




A1y TELOVISTION CNITENNA

Product =nd Uses

The television antenna is n special device used for receiv-
ing the si,nalf from the tr-nuaiifer which are then fed to the
input stage of the television receiver, Altiough nany televis-
ions have built in ™ robiit car " antennn, wbich are usually
adequnate in locntions close ro the fr:nsmitter’extcrnal antenna
improve reception in fring e z2rens. Generally these out door
antenn~ are fixed a1t ~ roof hei.ht directing towards the T.,V,
transmitter., The hei,ht of the antenna would depend upon the

distance of the T.V. receier f{rom the transmitter,

Wwhere there ~rcé one or ifew srations 2s in Ethiopia antenna
can be of 1 very simple fixed design perhaps in sevaral sizes,
T.V. ..ntenna consists of meinly threce elements = a dircctor,

a dipole and a reflector, The director is always fixed towards
the transmittin,; si~tion, The dipole terminnls are connected

with a wire leadin,: to the input of the T.V, set,

Market Potentinl

While there «re csiimated to be a relatively smzall number
of T.V, sets in the country -t prasenttonly some 65,000 - 100,00@
the spread of lircracy is expocted o have a spin-off effect
in 211 infoermrtion scrviees such as TV, More over the spread
of electricity means that TV sets will be able to operate in
more nrens ~lso. Start-=un of & local TV assembly pl-ont would

also hive o positive effect,

while ro demand ,rowth {igsures are presently available,
these factors do indicnte th-at the demand for sntenna will grow
fairly rapidly-especinlliy it their effectiveness can be denion-

strated,

The capacity of 3000 antenns sets appears to be a suitable
sales taryct, thoere being; jittle or no vroduction in the country

at present,

cend/




Since clee reguired cquipmont is fairly basic, the minimum

copreiry can We qguite low ond is set 2t 3000 s :ts nor ANNUNL,

Process Description

The process is guite simple consisting ot pipe cutting,
beuding and assembly, Tt mzy he desirnble to have dirferent
S1Z0S,

snodised ailuminium tubes are cut to size for the reflector
and director, Tubes are bent in the form of a loop to make
the dipole, Plastic terminnil box (moulded) is made in the
injection mouldiny m~rchine, 11 these three parts are clamped
tosether to a square or round bar at a nre-determind distance,

The assembled antcnna is fixed on a steel pipe at the time of

fixin,: to the house, 1% may b rove econoricnl to cubcontract
.
e

the plastic terrminal tew marmiacture.

Raw-materials

. - . 1 . .
- Anodised aluminium tubes 3 inch dia,

-  LJluminium pipe % inch di=a,

s

-~ Aluminium square bar of size 1" x 1"
-  Aluminium clamps =nd firtinss

- Plastic powdar for moulding

- Miscellaneous hnrdwares

- Galvanized stecl pipe for mast

- ntenna enble (2 wire) (imported)

Machinery and fquipment

1. Pipe bending machine
2., Shearing machine
3, Drill mrchine

L, Power press

A4
L]

Injection moulding machine with moulds

Pipe drawin. machine

-
.

Testing cquipment,

e/




Poreonnel
—

dministro ive -
skitied worker -
Soemiskilled worker - 3

inskilled workor - 2

——

-and and Building:

L=and - 350 s75,m,

Buildin: - 7250 sc.m,
» i

Capital OQutloy

Machinery and cqguipment Birr 125,000

Buildin,: " 100,000
Workin.,. capital w 75,000

360,000

Remark s

e Capital and skilled 1rhour roquirements for this plont

are moder-to,

]

. Petter determinztion of ¢omnand and t'intlization of an

appropriate csimn should be co=ordinsted cinsely with

the television authnritics,




3837 FLECIRIC COFPDE ek

Product and I 'scs

The ~lectiric coffoe maker is se.n in virfually #ll coffee
shops in Bfhiopia to manke the cspresso and other types of coffec
favoured by “thiopians, Several sizes nre used depending on

capacity reauired,

The coffec—maker generates Loiling water which is forced
through the coffee grounds and 2lso produces stoam used to
heat milk and water, [he unit Is 2ssentially a tank where
steam is pronerated by olectrical submerzion or gas heaters and
includes level indicators, s'onm valves, pressure gauge and
pressure safety velve, Woter softeners may ~lso he incorporated
but this »nrofile ~ssumecs that they would be imported as an optional

cyira and ot manufactured herc,

All requirements arce orosently importad, These are quite
fancy end it appears foasible to consider making n somewhat

simpler model which could be sold at a competitive price,

Market Potential

Instead of more general official tr-de statistics, the
actual imports by Ythiopian Household # Office Furniture Enter-
prise nre attached for the yvenrs 1982284, cxcluding the pess-
ibility of other imports by other firms, this indicates a re-

gular potential for at least 110-150 units per annum,




LTUTOPTAN HOU-HOLD & 07rIcE FURNITURE ENTESEISE

IMPORTS O COFFEE MACHINED

[TYSF' DESCKIPTTION Qnty |Untt Cost | Totnl Cost
Yeoix in Birr in Birr
JONT Facma Coffee Machine W/3 handle 1 5,041.,96 S, 041,96
Y2 L Cimb-1li Coffee Machine L/1 12 2,306,10 274073.20
) " " n n 1‘,/2 31 3,009,571 93, 294,81
" " " " L/2 with softencr 12 L, 184,34 50,212 08
" " " " I.L/3 with soft.nor € 844,06 29,0064 436
" " n n 1./3 type V.380 + gas 2h 3,702,009 K8,850,16
Frnema Cottee Machine €/2 with softencr & volometeric pump 24 Ly 557650 109, 380,00
Total 109 - 398,474,617
HRRREER La Cimbali=iispresso Coft e m::chinrcf/-‘}38()+gas with a2ll ~ccussorios 12 2,248,711 20,084 .52
v " " " " ]./2 " " " " 48 2,933.10 140,788 .80
" " " " " L/3 " " " " 24 3,007.71 86, 585,04
Item as above ¢/2 with softener L/5 12 N,07T7401 he,924,12
" " c/3 v "o " 12 | h,722.29 56,067
Facma Coffce Machine No stop (EX p/4) 2 proup with accessorics 36 5,129,224 184,652,040
Totnl 144 - 544,002 460
1Tl L Cimbnli Coffee D'anchine type L/1 V380+gas 12 24227,00 26.,0670,00
" " " " moooLf2 v 60 | 2,899,00 173,940,00
" " Espraossos Coffee Machine L/3 V380+gas 2 3,575.00 B5,800,0CC
" " " " " €/2 V380+gas with softencr L/5 12 4,108,000 49,296,00
" " " " " c/3 V380+gas " " " 12 b, 758,00 57 4096400
i Total 12 - 392, 808,00
Grand Total - -




CﬂEﬁcity

200 mochines per auinum on one shift

Process Doscription

The process is mainly once af sheet netnl work,

Cut ~nd form shect metnl for tank, b ce, eovers
Cut znd form piping
Turn hﬁndlc/coffoe container nn:? other special pnarts on lathe
Braze/wceld parts
Elcerroplating (by others)
. Lssemble tonk and prossure test
Complete nssembly

P=2ck for shipment

Raw-materials

The sheet met~l parts con be of various materials although
brass for the tanks is the easiest do work,
Bross shect - 14 ga,
Uide/top pancls - aluminum, clectroplaied brass and or
plastic shecet
Frome angles - aluminum/brass
Heating olements (3kw) and associated switches, plugs, fuses
. and wiring,
Hotsry steam valves (5)
Prossure gruge
Yater level indicator ascombly = glass=-tube (2-3)
Pressure safety valve
Brnass piping, nipples, plug
Gaskets

Br~zing materinal and pgas

Machinery -~nd Equipment

Shearing machine

Rolling mnachiae

-




Lrill proess

Gs woelding: set
Pi-essure nd aloctrical rtescizn: cquipmient

Dics ~nd hand tools

Personnel

Adivinisrration 3
Divect labour
Skilled 3

T'nskilled

Land & Building

Lanad 400 m2
Building 260 m2

Capital Cutloy

M-~chiinery « cquipment  Birr 200,000

Building 100,000
Working ecapitnl " 75,4000
375,000

e marks

1.

Although the row-mnterials would continue to be imported, the
high price of the imported units indicrntes potentinzl for
significant forcign exchange savings,

1

A cortain amount of Adesipgrn work will bDe required to develop
~ machine which performs equivalent to imported morclels but
whieh is of simpler reosign ~nd thus fabricated more ~cono-

mically,




i ki) is o o criable lisht powerced by

o ory o coll bettory withoan o on- U8 =witehyy, Tho bulb nd dry cells
are wstelly renl:ce ble, “hils flasibili hts may be made H>f plastic,
tiriz rnofile considors manuf=cture »f 2 metvnl Jesign zs being the

mhst suti~chle tor small-sca'e productiodi,

o

F.o=hli~hts find use in 211 ~2reas, ~ith regular use in areas

where slectricity is nos aveilable in the home »r on the street

~s vell ns Tor emcroocncy uwse by othor users,

Market Paicontial

Altuhush all Tlashlichts are imported, a review »f trade
atatistics Aid nar enrble the number L flashlischrs actually

im.orted to e determined,

Estimation »f demnnd is therefsre bLrsod >n on imputed
utilizatinn of rlashlichts by the copulatinsn, Current pnpulation
is ahout 12 ~illion and the 1980 stotistical abstract shows 41,73
rersons er houseblisiad, IS 20 ~¢ 11 bihuseholds swn a flashlight,
~ flashligcht 1asts 4 venrs and the Lopulation is srowing by 3%
per annum then the current approximate cdenand far flashlights

is cumpute? 2as f9l1llhws:

New ~om B } O L
New ~“emand; 12,000,000 X ,03 X 0.2 58,605
]
*03

Re 'lacement: 33,000,000 X .2 X a1
ie3 8

191,860

250,465

Althourch the necessity o tl=2s5hlishts will decline soyme-
whzt with celectrification, they will siill be kept f£or emorgency

use, . ny deciine is vxnected o e offgse. by the Hopulation rowth,




This aneivsis -k oalber be eonfirme? wioh o user and importer
survey wspocially st e likely rercentage of househ»lds swn-

in - 1 fiashlii hi,

Uroduction onpncity i+ ostimnated ¢ nscorvatively ot 150,000
f'lashli, hts per vear Hsn ihe hbasis »f sincle shift working, allow-
ing f£2r some contilin o impert.  Creater demand could be met by

tw> shift ~»ersation,

Process Description

Basically flashli-hts ore madde ~ut of sheet metal components

srocessed in forrming, rolling and pressed machines by using suite-

itble to.1ls, Since there are n oHod nunber »f small components

in a flashlight, nse »f scrar <s » portion »f raw material may
be quite econtmicel, Shects or scrap are first sheared to size,
Then they nre given shape in ro1lling machiine/forming machine or
A press using the »r per die fHr the ‘urmiyse., The bady »f the
flash 1i-ht is knurled ~nd =2lectrnylaved, Then the components
are asgsombled tocether and finished, Usc of simple zauges are

necessaty to check the varisus rarts at nch stage »f manufacture,

Raw=materials

Tin cnoted }M,5, sheet 26 5VG ¢4 28 SUG

C~mor wire

i'lastic sheet o1 knob
M.3e onr! soring wire
Miniature bulbns

Elcctronlating wateriols (may be subcanfracted)

Machinery and Equipment

i) Power cross 30 ton caacity

2) B~11l oress




Y Lliin machine

) ‘heariner machiine
5') tre o stait;chienins and o cutrins vrohine
O ovill ress

ir- relling meachine (v -2k = rine)
R) ouble ondd cranding mechine

\

7

I~the machine

10)  Different sots of Adies, Jizs, fixtures ond onuges
11) sceltznesus hond tools

. 12) o ldering equipment
17} Small clecrronlating focilities (sntional)

Personncl

Lodministrative -2
~killed wirkers - 73
Semiskilloed workers-—-

Tmsxilled workers = 3

Land 75! Building

1

. Land - 350 sqg.m,

Building - 200 sqg.m.

Capital Qutlny

Michinery and equipment  Birr 300,000
Building " 100,000
“orking copital " 250,000

£50,000




TUBING ND HOSES

Piroduct 2miii Unes

Hydraulic rtubin- fabric.ted rom steel is used on fuzl and
Lrake systems for virtu=sily all vaehicles, In tractors it is
1lso usecd in the hydraulic system used to raise and lower imple-
ments,  The product is composed »f tubin: bent to shape with

threaded connectors instailaed,

an associated prodtuet irs  hydraulic hnases which have thread-

ed connectors,

Market Potential

Potentinl exists to menufacture for trucks and buses ro-
duced at JMCE as well as cventually for the rractor factory at
Nazret, There is also 2 known replacement market at AETSC as
spares for fractors and combine-harvesters as well as the general
market for all other vehicles in Ethiopin including construction
ancd farm equipment, The extent of the latter requirement is rTre-

sently unknown and requires annlysis,

In the case of AMCE, it has been found that jresent caopacity
is approximately 800 vehiclis por yvear with plans t» build un
to 3000 per yenr over ten vaoears, . lthough not yet confirmed,
these -~re estimnted to be ~2bout 20 tube setvs per vehicle siving

approximate demand of 16000 units at current capacity,

Requirements for AETSC were evaluated taking the Enst German
tractor model 300/303 ~nd cymbine harvester model E=512 as an
example, since these a2are in largest use, It was found that there
are some 48 differcnt types of niping used with a total 1983/84
usage of 4400 ipe wssemtlies having an oy regate cost »f Birr
53,000, In ~ddition AETSC =l1lso sells and services & Yugoslav
tractor and combire harvester =lthoush time did not ;permit an

2nalysis of requirements,

vens/




Given that o rotal A 747 GDR units and 577 Yuorslevy units
have been ~-1ld by 0T 30, s laputed usa e of 3200 pipe sssemplies
worth = me divr 43,000 ic oriimeted tHr the Yus i si=v  units,

There would - 1s: be - “emend for pointennance roguirements
£ crrs ind trucks Lurt civen thy o varicry of models this may not
be feasible 1o wddress exca i in » fow instances,

Although at present trmctors 2re complerely imoorted for

- r i J -

assewbly 2t Nazret,

o parts domesticaily,
units per venr with
Tt is aestimated that

required ner tractor,

levels ot 20 25000

h

ers ~ro plans ty commencs manuf-cturing

~>f 500

183

Jut-ut is presently at the rate

lans to incrcase this 1o 3000 par yoor,
some 0 - 30 sencrate tubing asscmblies are

glvin,: a requirement at present out ut

BOUS .,

Mark«<t demand his not yet been resesrched for hydraulic
hoses but woulrl consist basically »f construction anad farm equip-
moent , Lt prysent,FJr instriuce AETSC buys finishad hoses for
spare parts which means thot o significont inventnry must b

carried,

Capncity

The »Hperation

asscmblies plus an
per year on ~ one shi

imately Birr 600,000 brsec

Prscess Descriptinn

While the full

0

from sheet in Lthiopi

that for radiator ronufcture,

orocess will oxclude

The ster s would

Machnine eHnnect o

fnstnll connectHrs

would

unspyccified number of hy'iraulic hose

therefore

Lo desin-ed to manufacture tube

50,000

rssembles

ft brsis bhaving 2 value for tubing of ap-rox-
‘n J.UTSC chsts,
rocess may ultimately inctude tube drawing
1, eshecially if it could be comhined with
it is ~“robable that the initial
this sie e t limited volumes,
he 1s £9119wsa s

rs

il swoagte tuhe oneds




Raw=mtorinls

Br'?S:S/Sf.‘*(}l sthrck oHf hexargomn yr ~tnher shape
Stecl rTunings

Hylraulic iiose

Machinery and Fqguipment

?oower hacksnw

Tenter lathie

Cwring machine

Rending ii¢s 4 fixtures

T ~nrl 'ie set

Hv'raulic bohse fitting machine

raszsure testing cquirment

Samiiie tube sots

Pers 'nnel

Administrotion - ~»taff from existing organization
Supoervisor -1
Direct labour - 6

L~nd and Building

2
i.oned - 300 m

. : 2
Builting - 200 m

Canitol Outlay

Micirinery ane ecuitpment  Birr 100,000

Buiiding " 100,000
Working: capital " 200,000

100,000




a3 D Very

small scate endenvoaur, i

~popesrrs nreferable to
include 'his »rocess with =nothor metal whrking operation
tr o s57ve :n o overhead ohsts,
uiven the larce number f veari us tube @ ssemblics & high
degre. f fTlexibility »f Hheration is ossential, “ample

e ~ssent.lics whuld be o rocured fror osricinnl cquipment

supplicrs to0 211w set-up tH be done more easily and to

ensure c.nfrmitv with reguiromornts,

A




S AD OLL COOLNR MUNUFRACTULG

Product and Uses

Aadinrore oot 1l enalers cszentinlly connist of tubing
surroundec by Pins Lo ofticiens coroling of Ticuicds cainly in
cutomotive cauiniment, lMoterinls used are cohpper, Drass, zinc,
rin and lesdd s wa1l »g sheot steoel tr hhusings,

Radiators are oxnensive, up tH Birr 3007 each for trucks,
as well as being norricularly susceptible to domage during
transoort,

The tecility wouid alsy manufacture radiator caps and thus

1

could alsn inmke renlacement caps for r-odiztors, »il fillers and

fuel touks,

Market Pntentinail

Brce Jdem.ond 0. o radiator manufocruring freility would be

the five or s» mocels user ir bus ana truck manufacruring at AMCE
with a miosent cooreity of 800 vehicles ner vear with a ten year

plan to increasc tuis to 3000 vehicles., «epl-ocoment radiators

and il coolars are also required tor trocto rs anrd combine harvesterg
snld by AETSC, {The »ain usage is Dor Dast Gerann coquipnent which

in 1984 =mounted to S8 radiators ot part 4084600108 =t an AETEC

unit selling wrice 0 Birr 1009 pius an estimoteoed e radiators

for Yusnslav unite {(hosed on relative quantitics of units),

There is also cotential 7or modest sales to thin Bus Assembly

nf Jsmara, orescutiy smounting (o some 25 units annustly in var—

ious modeis

The »lant wiild ~lso crier eventually to the reuirements
of the Nazret (pocior fzetory currently onerating ot on ontput
LIAact nyg

I
M B500/per yerr ot plans to inerease to 3000 er yerr, This

latter will bowever reqg:ilire o chengre in wetind from tue present

system of importing comnlete troctor Kits,




The v 1 L= ential o ior o oanor vebiiiding mad supply of

radintors tor e coweroloAat vaobile renl-cemont merxet, The

pare Parvts domporc i and Discributisn boceryrise (SPIUE) was
coand reted e bt ove vl srooe they antle soere arts por the

Nocgoanel Frelochit Teomaport (oo, (1000 trucks) ot National Bus

fransnoot U rp. Lo L1ses) e el toas Cruck/bus rogiiremonts
o Hthier governmont AT Sanlzotions, i wes inticot b thint their

nr~d= are C-r 100=-150 padictors per vear in 10=13 types, Thexa

o omlso cthier rivote imoort.ors {or Crtieks ~te? car oo rts,

[he cernsl cnt sortentisl teman’ in this scctoar reauires fur-
ther study Lot given fhe sulriplicity of models in the replaceasoent
market it may nat be ceanomically fensibla to nim £Hr " major

share f this s.o0l Teexcept possicly inon rebuilding funcrinn,

Cenaclty

Onie thousand iive hundred units por year o npears toh be a
reasonable initinl capacity tor o yminal one shitt operation with
increased roquirements cet by ano iher shift »nd eventually fac-

ility expansion,

Pr:caess

Tniti- 1 —roduct ion would be mede Trom imported brass tubing
and thin alloy sheoting since autnmat ie tube ‘rawing mochines
Are expensive. 05 experience is roined and Jdepevding on economics,
a tube Jdrowing maciine ¢ould be surchasert tu ~Liow baportation
of sheet only,., Ltloy ingots cou 1d sventually be rolled lncal 1y

snee o sheet rolisne mill s coanstructod, it mny ~1sH be passible

£t~ combine the tube Adrowling process with that I the hydraulic

piping project (3843).

Process steps ape?

- Draw bress tubing from shent (eventunl 1y)
- Tin bLross tobing
-  pPuneh =t ocantooss fins from copner shaot

-  as=omble subos And fine 1n assenbly iis




Shn sgnare cores

- Pressure test cores

-~ Tress header plares

- 1 solder header plate and assemble with cores and

other attachmonts

-~ DProssurc test assemizlod adiator “lock
- Cut ond nress bousings

- Yaint

- Manufacture radiator c=2Da

- Tinal assembly

Raw=-mnaterinals

Brass tuking

Con-ferrous sheots

Grtvsnized sheet steol

Rr:ss drain cocks

Soider

spass and other alloy ingots would cventually replace brass
tubin; ond alloy sheets dependin:: on ine scontomics for shcet
rolling nnd tube drawing. (Exact amounts will depend on the

reqitirements of the particular models to be made)

Machinery and Equipment

tutomatic tube drawing ceciiine (ovr-n‘tually)
Antomntic strip tinner

Automratic f'in roller

Presses

Core =sssembly jigs

sSoldering oven

“older dipping, fluxing and drsining equipment
Sheering and bending machines

Drilling crnuipment

Spot weldine set

Compressor

cened/




irs, TOOLS, tfixrures

D]

Rodintor cap, omncliing, forming and nwascmbly presses

Prinring chop covipment

Labour ieqguirements

.dminisrration/ecngineering 7
Bipeet labour - skilled 5]
- semi -, unskilled 5

L-nd ~n<d Buildings

L~nd GO0 m

Buildings 300 m

Investnent costs

Machinery -~ nd eruipment

- tube (rnwing cquipment Birr 100,000

- other " Lan,non
Buildings " 159,000
Working copitnl " 500, OO0

Rem~ 1 k s

This vroject would significantly incresse local content of
the AMCE wehicles s well ss -ventually the Nazret tractors in
line with government wislhics, ‘Ghere would ~iso be significant,

although immeasurable, economic bencfits ~nd toreign exchange

savings in other sectors of the automotive replzcement market,
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Product and

wWadiarors o i1 ecoolers eszentinlly consist »f tubing
surrvounded by fins Loy etfticien: conling of licuids cainly in

rutomotive oqu

,.
p)
7

4+, Miterinbs used are copper, Trass, zinc,

rin and lesd s well as steot steecl T hsusings,

Radiators are exvensive, up to Birr 3040 cach fo>r trucks,

13

as well as being rorticularly susceptible to Armags during

transport,

The tecility wouwdl #1lsy manufecture racdiator caps and thus
~ould alsn make renlacement caps for rodiztors, ~il fillers =nd

fuel tonks,

Market Pontentinl

Bace demsnd O o radiator manufacturing Taciliity would be
the tive »r so mocels used in bus ant truck manufac ruring at AMCE
with a nruescent crprcity of 800 vehicles ner year with a ten year

plan to increase this to 1000 vehicles, eplacement roadisators

and nil coolers are also required for tractors and combine harvesterg

sold by LETSC,  The @ain usapge is Uor Last German cauipment which
in 1984 Aamounted to 38 radiators of part 4084600108 =t an AETSC
unit selling srice U Hirr 1009 Hius an estimzted LC radi=ators

for Yusoslavy units {(based on relertive quant itins of units),

There is also -otential ror modest sales to Ethio Bus Aassembly
of Jsmepra, oresceitly cmounting oo some 25 units annunlly in var-

ious models,

The »lanit would ~lso crier cventually 9 the recuirements

of the Nazrot troctor f{2ctory currently operating a#t en nutput
Lracinrs
v

& K00 /per yetr wath plans to increasse to 3000 —er yeor, This

intter will bowever regiire & chonge in methnd from the present

system of importing © mnlete tractor Xits,

ceen/
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a

-  dzke and Sqlare cores

Tlux cores

- Pressure test cores

— Tres- header plares

~ iyt solder header plate and as=emble with cores and
other attachments

— Pressure test assembled radintor block

- Cut and oress housings

- Paint

- Manufacture radiarur Cnpa

- Pinal assenmbly

Raw=mnaterisls

Drass tubing
Ton=ferrous sheots
Gelvanized sheet stcel

Nrsss drain cocks

I

Solder

o

rass and other alloy ingots would cventually replace brass

tubing »nd alloy sheets depending; on ine ~rconomics for shcet

rolling a~nd tube driawing, (Exact amounis will depend on the

requirements of the yarticular mordels to be made
3

Machinery and Equipment

sutomatic tube drawing cincliine (oventually)
Aratomntic strip tinner

Automatic fin roller

Pressecs

Corc assembly jigs

Soldering oven

“older dipping, fluxing and dreining cquipment
Sheprihg and bending machines

Drilling cruipment

Spot weldins sct

Compressor

ceeed/




H

iz, tools, Uixrares

Woiator eap, onneliingr, forming and

PripsinT shop cautlprent

Labour Sequirencnts

~dindiniscrarion/engineering n
Diract tabour - s1l1led 5
- semi . un=killed 5
Land and Buildings
2

L~ad 900 m

ruildings FGH m

Invastrient costs

Machinery -~ nd couipment

- tube dr-owing ecquipment RBirr 100,000

- othor " 41,000
Raitidings n 153,000
Yorking copitnl " 500 4 00

This ;roject would significantly increoise local content of
thie AMCL vehicles 75 well as ~ventunlly the Nazret tractors in
line with government wishes, There would ~iso be significant,

although immeasurable, economic bencfits - nd Coreign exchange

savings in other seciors of the automotive roplocement market,
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intonsive rorte such s rims,

It is onviswet that groduction would congict indtially of o

utiiity moldzsl ng well e o multi-speed melel in varicus wlult sizes.

Markot Potentind

The Sthispdinn roriet is ontiredly curpliet by imperts.  Lotest
wvnilable ctatistice inlicte that recorld imr-rts nove been minimsl

probably duc in wart to forcien oxchanee constroints.

1) Ortimam B¢l Production in Iovelowin: Cruntries: . preliminary
Review f Prospects ord Petentinliti s in Indusirinl Sectors,
HHETUO/T 471 Tune 1984,
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Collophane tape (ecllonhnne ndbicsive teoe) hms ~dhesion
in 1 1ormel s=tote which maintoins its ~ 'hesive property when

attachie? with only light P10 +T nressure,

Cellophane adhesive rapos ~re wicdely use-! in such vari»us
fields as packaging, in busincss H>irices, educational institut-

ions, ph-rmacenticnl and other industrial uzes,

Glue: paper tape userd mainly in the packaging industry has
4 similar menufrcturing process technoloagy to that of ccllophane
tape andl could itheref re be produced in the same plant, A separate
informotion sheet op ~litional plant recuirements for paper tape

manuf~cture is attaches? to this profile.

Market Potential

Given tho lack of sufficicently etailed informetion in the
import statistics, Jiscussions were held with ETIMEX who estimate
that they imp ri appraximately 504 +f the country's usage of varinus

types »f tope,

Statistics are oHnly available -n cellophane tape as follows:

TMPORTS OF CELLOPHANE TAPE BY ETIME

Value
Value Lancded cost

Ny, of Rolls C.F (Birr) (Birr)

1982 231 800 122,879 228,354
1983 50,000 6, 400 12,060
. *

1984 130,000 76,769 139,191

1985 t» date - - -

* .
Estimate

Source: ETIMEX

~
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fuel economy is oune of the m~ jor :ro-s. whero devaloping
nations such as rbiopia bave ro concentrote fo conserve much
necded foreign exchange., Becnuse of Frhiopi='s conol climate,
hot water can be exrensively usod in the residential ond come
mercisl establishments in the urban 2s well as rural Areas,
Particularly in the rural areas where procuring of fuel ~nd
electric energy is difficult, sol~r hcaterSusing ~bundantly

available solz2ar energy can be made to supplement,

As Aan 1tem not usead exteusively in Ethiopia, demand is dif-
. ficult to gquantify, Since the unit is fairly easily fitted to
existing houses as well as to new construction, potential demand
could be very high especially in the cool highland areas where
most of Ethiopia’s population lives, The nctual demand would
depend on how cconomical the capital cost (including installation)
is compared to the elcecrtricity cost for hot water heating, A
2~3 year payback would probably he required to convince people
to make the investment and introduction would also require a re-
lated campaign c¢ffort to publicize this s. v ng, A further com-
plicetion in urk=n arecas is the public ownzrship of many houses
which would require that the government install the units since
tenants would not be willing to make the investment unless port—~

. able units proved feasible,

CaEacitz

Since the manufacturing process is lzbour intensive a small
unit producing 3000 sq.m, of solar nanel i,e., 1000 units a year

can be envisaged as the minimum size vcconomical unit,
Proccss

Manufacturing simple solar colicctors is not difficult since
it is basically a shert metal cutting =nd bending and assembly

operation,

coed/




Raw-materials

[he roaw=moterinls reauired for constriuction of solar water

benters are M,s, and (.1, shoets/plﬂros,?.I. pipes, glass sheets,

Aluminium sheets, eorte,

The woin raw-material components ~rog

- Glazing {(which ~ives 2 greenhous: offect)
- Dished plates {(absorbant surface) covered in black material
- Metal plates in iron/copper (h@?t-CirryinH fluid network)

-~ DPolyurethane plates (iusulators) |

Most raw meterinls are impeorved, ihese specialty items may
have to be imported through a licensor (ioe from France, Japan..)

Shect glesss nnd orher standard items could however be urchased
£

loc21lly,

Macuinery =nd Eguipment

Main componcnrgof machinsry and couipment consists ofs

2) ¥Milling machine

b) ¢ nch drilling machine

¢) Double ended bernch srinder
A} Centre lathe

e) Shewring machin..

f) DPipe bending mochine

g)  air conpresser

h) Baking oven

i) Painting booth

J) pray g

k) et of hand tools

Personncl

8 = 12 people including

3 skilleed sissemblers

s/




Land and Building Reguircment

Land - 600 sq.m,

Building - 400 sq.m,

Capital Qutlay

Machinery ond equipment BRirr 180,000

Building " 180,000

Working capital is

estimated at . 140,000
EO0,000

Remar ks

1, The project idea is very attrnctive in principle, as it would
enable energy saving and could find applications in rural

areas where electricity is not ~vailzble or in short supplvy.

2, Since it is of a pionecering nature, -nd in view of the
ceonomic benefits to the country, 1t will be worthwhile for
the povernment to Assist in tevelopment of appropriately
desisned units s well as fo Hnublicize the benefits of such
2 product,

3. “ince this product is 2amen=ble Lo smr.11l scale production if

introduced successfully, many neow manufacturers could easily enter

the field with questionable nroducts, A government quality

licensing scheme should therefore be considered to ensure

acceptability.




el ophans tape (celloohane b sive r~ne) hws nadhesion

inn 1 iorm L stote whileh main: tins 1ts ~ 'hiesive property when

attochie? with only Light 112 hressure,

C:llophine adhesive rapes =re wiely use!l in such variius

i211s as packagsings, in business »ttfices, e ucational institut-

Lhns, ph~rmacen.ricrl nd sther i1ndustrial uses,

Gluel paper tape used mainly in the prckaging industry has
= similar manufrcturing prhcess technoloyy to thnat »f ccllophane
tape :nd ¢conld therefore be nroduced in the same plant, A separate
infrrmntion sheet ot ~¢d-'itional plant re~uirements for paper tape

panut ~cture is attached o this profile,

Market Potential

Given the lack of sufficiecntly <letailed informesion in the
impnart statistics, ‘liscussions were held with ETIMEX wh» estimate
that they imp-rit approximately 50% ~f{ the couniry's usage of various

types :f tope,

Striistics are Hnly avail-ble n ecell  phane rope as £21lows:

IMIORTS OF CRLLOPHANE 7APE BY STIME

Value
Value Landed enst
Noe sf Rolls Co.F (birr) (Birr)

19873 5G, 000 6, 100 12,060
‘ - *

18k 339,000 Thy 759 139,191

1985 to Adate - - _

1982 274!, %00 122,279 228,354

* ~ .
Estimnate

Source: ETIMRX
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Fuel economy 1= one of the me jor wrots. where developing
nnirions such s wriiiopila bhave to concenrrote to conserve much
necded forelign exchmnge. Becwase of Frixiopis's cool climate,
hot woter cot be oxrensively usad in the residentinl snd com-
mereinl esteblishmenrs in the urban s well as rurnl areas,
Forticul=arly in the rural arens where procuring of fuel .nd
clectric energy is difficult, sol=2r hcaterSusing ~bundantly

availabie solar energy can be mnde to supplemert,

As an item not userd oxtensively in Ethiopia, demand is dif-
ficult to gquantity, Since the unit is fairly eacsily fitted to
existing nouses as well as to new construction, potential demand
could be very high especinlly in the cool highland areas where
qnost of Ythiopia's population lives., The nctual demand would
depend on how cconomical the c=pitael cost (including installation)
is compared to the electricity cost for hot water heating, A
2-3 year payback would prob2bly be required to convince people
to make tlie invesrtment and introduction would alsce require a2 re-
lated campaign offort to publicize this s. v'ng, A further com-
plicetion in urb~n =reas is the public owncrship of many houses
which would rcquire that the government instn1l the units since
tenants would not be willing to make the investment unless port-—

nble units proved fensible,

Capacitz

Since the manufacturing process is labour intensive a small
unit producing 3000 sq.m, of solar panel i.,e, 1000 units n year

cnn be envisaged ns the minimum size cconomical unit,
Process
Manufacturing simple solnr coliectors is not difficult since

it is basically a sheet metal cutting nnd bending and assembly

operntion,

cord/




Rrw=materinls

[he raw-meterinls required for construction of solar water
heatevs ave Mos. ~nd G, 1, ﬂhoers/plﬂrvs’ﬁ.f. pipes, glass sheets,

aluminium sheets, ete,

The moin raw-material components ~re:

- Glazing (which sives a greenhouse offect)
- Tished plates (absorbant surfiace) covered in black material
- Metal plates in iron/copper (heat=cnrrying fluid network)

' -~ DPonlyurcthane plates ('i,nsnla\ors)

Most raw m~terials are imperted, These specialty items may
h=zve to be imported through a licensor (i.e trom France, Japan..)
Sheet glass and orher stand-rd items could however be purchased

loc21ly.,

Machinery =nd Equipment

Mmain componentsof machincry and cquipment consists ofy

2) Milling machine

b) :nch drilling mnchine

c) Double ended bench orinder
. d) Centre Lathe

¢) Shesring machine

f) Pipe bending m-chine

g) 4sir compresser

h) Rak ing ovaen

i) Painting booth

J)  cipray g

k) et of hand iools

Personnel

B - 12 pcople including
3

skillerd sissemblers




Land an® Building Requiroment

Laned - 500 sa.m,

Building - 400 sq.m.

Capit~l Cutlay

Machinery nnrd equipment Birr 120,000
Building " 180,000
Working capital 1is

cstimated at " 140,000

500,000

Remarzrk s

1, The project idea is very attrnctive i1 principle, as it woulad
enable energy saving and could find applications in rural

areas where elactricity is not ~=vail=zble or in short supplye.

2, Since it is of 2 pioneering nature, -net in view of the
ceonomic benefits to the country, it will be worthwhile for
the government to assist in Aevelopment of appropriately
desiened units as well as to nublicize the benefits of such

7 procduct,

3, “ince this product iz amenzble 1o small scale procduction if
introduced successfully, many new manufacturers could ensily enter
the field with questionable nroducts. A government gquality

licensing scheme should therefore be considered to ensure

acceptability.
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3909: INSULATING T PE’
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Product and Uses

Insulating tape is generally uscd tohwrap bare e2lectrical
conductors mainly &t connections to vrevent short circuits and
consequent electric shock, fires and/or equipment failure,

While there 2re different types of tape including rubber’plastic
and cloth, the latter is suggested here due to availability of
locally produced cloth, This tape has a coating of rubber
solution to produce a water-rcsistant covering. Tape comes in
various sizes,the most popular being 15mm, 20mm and 25mm width

and 10-25m, long.

Insulating tape is used particularly in the following

areass

-~ automotive assembly and repair

- armature rewinding -d other motor (generator) trans=
former repair

- telecommunications

- @lectronics

- household repairs

- electric ' building =z2nd distribution wiring (small use)

Market Potential

Little information has se far been found an usage of insula-
tion tape, through analysis of trade stntistics, contacts with
Ethio Import and Export Corp, (ETIMEX) on imports,and analysis
of usage by LEthio Electric Light and Power Authority (EELPA),

The only informztion obtained was from EELPA which showed
little tape use with ~ total 1982/83 {E.C, 1974) purchase
of 14600 rolls of different kinds of tape, and no purchases
in 1983/84 (E.C.1975).

Onc of the important uses is 4in the automotive sector

where with ~pproximately 100,000 vehicles ir Ethiopia the

coed/




imputed demand for tape is ot felt to exceed 50,000 rolls per

¥Year and pPossibly much less,

It is therefore difficult to see usige exceeding 150,000 -
200,000 rolls Per annum and 2ven this should be subject to

close analysis,

However with the spread of electricity distribution, tele-
communication and the increasing number of vehicles, demand will
continue to increase somewhat higher than the rate of populztion

growth, anticipaied around 56 pPer annum,

Cagacitx

200,000 rolls per =siaum

Process Description

The rubber compound with required chemical composition
(oil, resin, carbon black, minernl rubber, asbestos etc,) is
thoroughly mixed with solvent in a mixing machine ~nd stored

in a tank for feeding to a coating/sprending machine,

The rolled cotton fabric of 24" width is unrolied and passed
through the coating/spreading machine where rubber compound adhes-
ive is coated on one side of the fabric, The conted fabriec is
then dried in an oven wheré the solvent is evaporated, The dried

coated fabric is wound into a cardboard roli,

The roll is then slit to produce the finished rolls of

insulating tape,

Raw-naterinls

Cotton fabric (long cloth)
= Rubber solution (resin, carbon black, mineral rubber ctce,)

~ Cardboard tube

=~ Packing matorials including polycrthylene £ilm




Machinery and Equipment

a) HMixing mill

b) Coating m~chine/spreading machine
c) Cutting machine

d) Miscellaneous hand tools

e) Mixing drums/tanks with stirrer
Personnel
Administrative -

. Skilled worker -

Semiskilled worker

I
s NN

Unskilled worker

Land and Building

Land - 350 3QqQ.in,
Building -~ 250 sao,.m,

Capital Qutlay

Machinery and equipment Birr 250,000

. Building " 100,000
torking capital " 100,000
450,000

Remar ks

1) At present demand does not appear to be high relative to
the minimum economic sizc of operation and is not very
well defined, It mny therefore be worthwhile to consider
this project as ~an adjunct to that for 3909: Cellophone
& Paper Tape, since equipment requirements and technology

are similsr,




3909: INSULATING T PE’
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Product and Uses

Insul=ating tape is generally used to wrap bare electriczal
conductors mainly &t connections to prevent short circuits and
consequent electric shock, fires and/or equipment failure,

While there =re different types of tape including rubber,plastic
and cloth, the latter is suggested here due to availability of
locally produced cloth, This tape has a coating of rubber
solution to produce a water-resistant covering. Tape comes in
various sizes,the most popular being 15mm, 20mm and 25mm width

and 10-25m, long.

Insulating tape is used particularly in the following

areass

- automotive assembly and repair

- armature rewinding rsnd other motor (generator) trans-
former repair

- telecommunications

- ®lectronics

- household repairs

-~ electrical building znd distribution wiring (small use)

Market Potential

Little information has so far been found an usage of insnla-
tion tape, through analysis of trade stntistics, contacts with
Ethio Import and Export Corp,. (ETIMEX) on imports’and analysis
of usage by Lthio Electric Light and Power Authority (EELPA),

The only information obtained was from EELPA which showed
little tape use with ~ total 1982/83 (E.C, 1974) purchase
of 14600 rolls of diffcrent kinds of tape, and no purchases
in 1983/84 (E.C.1975),

One of the important uses is in the automotive sector

where with approximately 100,000 vehicles ir Ethiopia the

coed/




imputed demand for tripe 1s 2ot felt to oxceed 50,000 rolls per

yYear and possibly much less,

It is therefore difficult to seec usage axceeding 150,000 -
200,000 rolls per annum and =ven this should be subject to

close analysis,

However with the spread of electricity distribution, tele-
comnunication and the increasing number of vehicles, demand will
continue to increase somewhat higher than the rate of population

growth, nnticipated around 5% per annum,

CaEacitx

200,000 rolls per annum

Process Description

The rubber compound with required chemical composition
(oi1, rcsing carbon black, mineral rubber, asbestos etc,) is
thoroughly mixed with solvent in a mixing machine ~nd stored

in a tank for feeding to a coating/sprending machine,

The rolled cotton frbric of 24" width is unrolled and passed
through the coating/spreading machine where rubber compound adhes-
ive is coated on one side of the fabric, The coated fabric is
then dried in an ovep where the solvent is evaporated, The dried

coated fabric is wound into =2 cardboard roll,

The roll is then slit to produce the finished rolls of

insulating tape,

Raw-materials

- Cotton fabric (long cloth)
-~ Rubber solution (resin, carbon blzack, mineral rubber etc,)
- Cardboard tube

- Packing materials including polyethylene film

vens/



Machinery ond Equipment

a) Mixing mill

b) Coating machine/spreading machine
¢) Cutting machine
d) Miscellaneous hand tools

e) Mixing drums/tanks with stirrer
Personnel

‘ Administrative -
Skilled worker -

Semiskilled worker -

Pl UCEE (VA

Unskilled worker -

Land and Building

Land - 350 sq.in,
Building - 250 sa,.m,

Capital Outlay

Machinery and equipment Birr 250,000
. Building " 100,000

Working capital " 100,000

450,000

Remar ks

1) At present demand does not appear to be high relative to
the minimum economic size of operation and is not very
well defined, It may therefore be worthwhile to consider
this project as an adjunct to that for 3909: Cellophone
& Paper Tape, since equipment requirements and technology

are similar,
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iiile imeorts have fluctunted, it is cetim tel that minicum

3

dfomand woull te ohaut 150,000 rellg vor Jeny with 280,000 rells

verovenr o not o eoneldersd an unrocsenctle cstimcte of medium torm

Flonn:d crpacity woulsd T 307 000 pe]ls an cne shift,

. Fr-cess Joserioti-n

The rrociss cssum s ourchose fothe sy ls cithor mode ur

roin comrront form, s w1l 0s roauirdd inks. The stens arc

thercefore s follcwss

- Olit ¢lsth to rogquired ritven wiith
- .ind n r~lls

- Ink ril’on

Srwernicterioig

‘ Fine 2 mbric elo+th (4 omostic if Nossitle)
Tnks
y.lets
Svo ls
- ilustic fiscs (ossitly from thic-lrstic)
= Choet metnr]l tube (stomped ~nd ro1led in =~ mctal-

vorkine shop)

Frckarins motorinl - ylistic film ~n? ~monrbanrd,

vochinery ond cqui-rent

Slittin m-mchine

Inving rmochine
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