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The monetary unit in Ethiopia is the birr (8). During the perrod covered
in the report, the value of the birr in relation to the United States dollar
was $US 1 =3B 2.07.
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ABSTRACT

Assistance was requested by the Government of Ethiopia for the preparation
of a project suitable for investment, guided by previous studies carried out
on the establishment of an integrated leather goods and garment factory in
Ethiopia, for both export and domestic markets. The project "Leather Garment
Mamufacturing" was carried out by an expert from the United Nations Industrial
Development Organization (UNIDO) from 2 September to 22 September 1979, in
close co-operation with the National Leather and Shoe Corporation (NLSC).

The major objective of the project was to prepare a defailed feasibility
study for a factory to manufacture leather garments, products amnd sports goods

(annex 1.0).

The survey of material availability shows that both Ethiopian raw skins
and the existing leather processing capacity are promising for the development
of leather garment and goods mamufacturing. The demand fcr genuine leather
products creates favourable economic conditions in the local and the inter-
national markets and at the same time, local requirements exceed the supply.

A leather products industry (with the excepticn of a producing shoes subsector)
is practically non-existent in the count}y and through the material resocurces,
the availability of labour and relative simplicity of these manufacturing pre-

cesses, favourable conditions exist for industrialization.

Taking into counsideration all factors affecting new establishments in
Ethiopia the optimum annual output of the factory was determined as 345,000
pieces, including leather garments, different leather goods, gioves and indus-
trial production. This unit will provide employmeni opportunities for 400
workers. It will start with one :hift and should achieve the total capacity
in the fourth year of operation. The second shift should be introduced five
vears after implementation. The total amnual output will be 26 million birr,

with a 30 per cent expert rate, and 750 employees.

According to the feasibility study the payback period will be six and
a half years, the annual net profit will be 5 million birrs, which is 18.9
per cent of sales. The investment is supposed to be covered by long-term (seven

years) loan.

Recommendations are made on investment preparation, training and further
UNIDO activities,
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INTRODUCTION

Assistance was requestied by the Govermment of Bthiopia for the preparation
of a project suitable for invesiment, guided by previous studies carried out
on the establishment of an integratea.leather goods and garment factory in
Ethiopia, for both export and domestic markets. The project "Leather Garment
Manufacturing” was carried out by an expert from the United Natioms Industrial
Develomment Organization (UNIDO) from 2 September to 22 3eptember 1979, in clcse
co-operation with the Nationil Leather and Shoe Corporation (NLSC).

The major objective of the project was to prepare a detailed feasibility
study for a factory to manufacture leather garments, products and sports goods

(annex 1.0).

According to the latzst statistics, the leathers produciion of the eight
tanneries controlled by the NLSC is 236,000 hides and 3,100,000 skins; in
other words, the local industry processes only 28 per cent of the effective
supply. On the other hand, the anmual capacity of "he existing tanneries is
605,000 finished hides and 8,700,000 semi-finished skins (pickled, wet-blue,
" “crust) including .,800,000 pieces capacity for finished skins (sheep and goat).
The two-shift capacity of the Ethiopian shoe factories is about 10,000 pairs
per day of leather shoes (that is, 2,8Q0,700 péirs per year) which msans
6,160,000”?12”6T‘246,000'pieces'bf upper and lining leather. However, the
capacities in the shoe factories are only utilized about 50 per cent.

The finished leather is used by the shoe factories and a small quantity
is sold directly for customers. Leathers and garment gocds irduvstries are
practically non-existent .in Ethiopia though material Sesources, availability
of labour and significant unemployment effer opportunities for .ihe manufacture
of leather garment and goods. By finishing semi-finished leather and using
it for marketable products greater benefit corid be achieved through adde~
value. The demand for gemuine leather articles such as garments, handbags,
flat goods and gloves, is increasing in the developed countries. The prices
of these goods are high tut the market is compefitive.

Since hides and skins are one of the main lozal resources, the
Government of Ethiopia is atiempting to expand the leather product mamufacturing
sector., Ae a part of this activity, a UNIDO technical adviser spent three
weeks in March aad April 1979 at the VLSC to investigate the possibilities of
exploiting the countryts potential‘in the field and to recommend a proauction

programme.




I. TFINDINGS

Availabilisy of material

The quality of the corrected grain leathers and especially of the
finished sheep and goat skiné is not bad. The raw skins and leather processing
equipment promise leather of good quality, but the tanneries lack technical
management .

The expert visited two leather factories and studied their products.
Corrected grain leather, leather for garment and gloves and goat skins (termed
"Mocassin leather") can be used for leather product mamfacturing. In parti-
cular the sheep skins gave a favourable impression. It seems that the Ethiopian
T: mery is able to produce leather for garments and high quality goods but the
finishing needs improvement. BEthiopian sheep skins have a relatively small
surface (the average is 5 ft?), therefore their most effective utilization is
for flat goods and glove mamufacturing or sport jackeis assembled from small
pieces and combining this with the manufacture of s. 11 leather goods with the
aim of utilizing wastes. The leather factories have never produced special

leathers such as are used for balls.

A reasonable quantity of splits bas accumulated in the tanneries. Some
of these are being sold and the remainder used for industrial articles such as

aprons for workers and gloves,

The prices for the highest grade (A) finished leather are:

B/ft?

Garment 3.75
Lining: pigmented 1.19

natural 1.10
Smooth 2.20
Embosséd 1.54
Goat/sneep 2.50
Bunting 2 . 13

These prices do not include 40 per cent excise tax which mus3t be paid
{10 the Govermment if the leather is sold locally. The price of the fifih
grade (E) is usually about half that of the top grade. According to Ethiopian
standards, grade "A" skins or hides have 95 per cent of usable surface (without
any faults), grade *Ev ¥Kins .ave 50 per cent and hides 0 per Gent usable
surface. It should be emphasized éhax grading practice differs I{rom European
standards; the lots of leathers studied were overgraded by Buropean standards.




Demand for lezther products

Research of the domestic market was carried out by NLSC and determined
the trend of sales for gemuine leather goods. They showed slightly increasing
consumption umtil 1977, then the figures fell in 1978 (probably as a consequence .
>f supply difficulties). According to the data the following sales volumes '
are expected in 1979:

Piecszs
Handbags 8,000
Flat goods 25,000
Belts ) 200,000
Industrial gloves 20,000 i

It is worth mentioning that imporis of all kinds of handbags amounted %o
780,000 in 1977.

By increasing living standards, which is the major aim of the Govern-
ment of Ethiopia, demand will increase too. This is proved by the sales of the
newly opened leather goods shop on »he mein street in Addis Ababa, where they
are selling different kinds of bags, suitcases and industrial articles.
According to the sales .figures, the following quantities have been sold in the

first five months of operations:

Number of models Number of pieces Average unit gz%ce
Lady handbags 40 500 60
Briefcases v 9 600 %0
Wallets 6 500 . 15
Small articles 15 - 2,000 Z
Belts 1 1,500 13
Industrial gloves 5 7,900 17
Aprons 2 14,000 1
Aprons for workers 1 , 130 45

The shop manager stated that they do not have any difficulties selling
even with such high prices. The total turnover of the shop, which is controlled
by NLSC, was B 217,700. .

The other shop owned by NLSC sold 123, 324 ft of leather for garment in
‘978/79 at an average price of B 2.79 per ft , which corresponds 10 sufficient
material for 3,300 leather jacketis. (This quantity was produced mainly in the
Ethiopian "annery ) The average price of a leather jacket made by a private
tailo- is B 350.




The Sports Commission of Ethiopia declared the following anmual require-
ment for balls:

Footballs 41,000
Volleyballs 57,500
Handballs 27,000
Heavy (training) balls 200

The Govermment officially invited NLSC to prepare to meet this demand.

As far as exports are concerned, it is difficult to determine the demand
for Ethiopian made leather products. On the base of local leather prices and
the relatively low wages,a good export potential seems to exist, but the lack
in manual skills, design and mamufacturing experience are handicaps.

The existing leather product industry

Leather garments are supplied by private tailors with very long delivery
time. Genuine leather goods are mainly imported or procduced by private manu-
facturers. Just one year ago, & leather goods workshop was estatlished in the
Awash tannery in order to utilize the splits and low quality finished leather. .
The workshop belongs to the tannery management and is controlled by a supervisor,
who is also the designer. It now employs 25 workers producing ladies'handbags
from embossed hides and belts, suitcases and industrial gloves from crust and
split. The working standards and quality performance is very low (e.g. three
operators work in one team making 5-7 handbags in eight hours). The supervisor
designer tries to follow thé fashion (he copies patterms shown in an Italian

magazine), but Ethiopian fashion is behind Buropean by 2-4 years.

The workshop is equipped with some old machines (e.g. Singer sewing
machines on transmission drive), but they have six new sewing machines (in-
cluding two Singer 331 K 116, one Adler 1680-363S, and one Singer 20V).

NLSC sees the problems concerned with the technical management of this
workshop, therefore their intention is to0 move it from the tannery and use the

workers and the _machinery as a starting point for a new leather goods faciory.

Production programme for the new factory

The determination of the production programme, namely the product=mix
and quantities to be mamufactured, has been made on the following basis:




(a) To increase the added value on products for which basic materials
are available locally;

(b) To cover domestic cemand for leather products by local manufacture
in order to decrease imporits;

(¢) To introduce new working opportunities for the unemployed;

(d) Local materials, especially sheep and goat skins and the existing
leather processing and finishing capacitiesare suitable to produce mainly
leather garments, fancy leather goods and gloves;

(e) It is important to produce goods for export to earn convertible
currency:

(f) The new factory must be organized on the appropriate level, which
means that the production lines have %o be established according to economically

-mdbiddaianr DL HESy

" ""(g) wWorkers for a mew factory can be trained only to a certain level
(that is, to perform only a few operations on one machine), therefore, produc-
tion process must be broken into general operations and quick changes in the
production programme cannot be allowed;

(n) BEstablishing procedure is much simpler for one factory than for
several smaller, but specialized ones;

(i) NLSC needs an opportunity to break into the market of developed
countries, yp;’._c_:_h"inyglves pilot tria;l.s with different products.

Taking into consideration all the above factors, the factory size was
chosen intending to cover 40-80 per cent of known domestic demand for leather
- _ garments, goods, gloves, industrial articles and sports goods. The targeted
export rate is 25-30 per cent in value terms. Since leather product manufac-
turing does not need any special type of building or utility facilities and
most of tke machines can be used for different kinds__o_f‘artic'les, the capacity
will be very flexible.

The production programme covVers the whole range of leather products (ex-
cluding shoes). The targeted output of 100 per cent capacity utilization in

one shift is as follows:

Pieces
Leather garments 15,000
Gloves } 10,000
Leather goods
Ladies? handbags 40,000
Travelling and sports cases 10,000
Briefcases 20,000
Wallets 25,000
Small articles 30,000

i < 5
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Belts 100,000
Balls 40,000
Industrial articles 55,000

345,000

The total anmual output will be 345,000 pieces to start with, or in
value terms B 13,649,000 these figures will be doubled when the second shift
is started and totalcapacity'achieved). It is planned to .achieve 21 per cent
exports in quantity or 23 per cent in value in the fourth year of operation.
If the conditions corcermning market demand, manpower, material supply, climate
etc. are suitable to establish a second shift, it can be introduced in the
. fifth year of the projsct. Of the total production capacity, 26 per cent

(or 30 per cent of the produced value) should be exported and 40 per cent of
locally marketed production will be sold in the NLSC shop. The rest will Dbe
sold through local wholesalers. The estimated sales revenues and the produc-
tion programme for each year and each product are shown in amnex 3.4; annexes
3.1, 3.2 and 3.3 give data of the materials to be used in the production, amnnex

3.5 presents the sales and distribution costs.

The feasibility study

Market research and product preparation (including the range-building,
establishing contacts, preparing pro forma offers etc.) are extremely impor-
tant, Annex 2.0 gives an idea of the costs of pre-investment studles and

preparatory 1nvest1gat10n.

The basu materials for the suggested production programme are available
.locally with the exception.of textile linings and leather fibre- or paperboard.
Pittings and auxiliary materials will have to be imported. From the annexes
4-4.8 it can be seen that only 28.6 per cent of materials and inputs are from
abroad. Comparing the estimated sales revenues and the total material inputs
it can be seen that the latter share is 49 per cent which is very promising.

'The manufacturing process is supposed to be organized in such a way
that each product is produced on specialized lines (tracks). This allows
machines and equipment to be used effectively with a high degree of utiliza-
tion, Purthermore, the labour force can be trained more quickly to the pro-

duction. Annex 5.1 contains a list of proposed machines, auxlllary servzcmng,

office e equ;;ment and the primary stock of spare parts and tools required,
with detailed information on their weight, power and compressed air consumption,

\
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origin and price. A6 the necessary machines cannot be obtained from a single
supplier (no company having such wide range of equipmeht) they are chcsen from
the most economic sources, taking ~eliability and maintemance into copnsideration.
It is recommended that tne sewing machines be purchased from Adler, because '
the main productis are leather goods and these machines provide the best tech-
nological parameters for the necessary kind of mamufacturing processes. The
machine park is very flexible with the exception of glove gewing and leather
: garment—pressingznachines.(their value less than-10 per cent of all machinest
costs), mst of the macninery can be used for any kind of leather goods mam-
.facturing. In order to help in the decision making the annex 5.2 gives a list
of altermative equipment. Por almost each product{on machine one can find
alternative types of different origin. The total cost of equipment 1s hirr
1,560,000 and 27.4 per cent of this equipment can be obtained ir Ethiopia
(annex 5.0) .

NLSC does not have a location plamned, so it was not possible to select out
the Best location. Since the land in Bthicpia can be obtained free of charge i
and appropriate pieces of ground are avaiizble throughout Ethiopia and around
Addis Ababa the expert and the NLSC managEmeﬁt agreed in preparing the project
documentation for a nominil iand value. For production purposes 2,700 m2
building is needed which with servicing and managing facilities will be
3,780 m2. The proposed layout is shown in figure 1: fashiom goods (e.g.
gloves, leather garments and leather goods) manufacturing is separated from
that of standard ariicies (e.g. indtictrial and balls) production. The cutting
and preparation are centralized in both departments. There is a training
section to carry out initial training and retraining. The stores are projec-

ted approximately twice the amount needed for normal operations. ]

The social facilities and the offices were calculated according to Buro-
pean standards and the cloakrooms are designed for two shifts working. The
total investment need for all civil works is birr 3,200,000 (anmnex 5.3 and
figure 2).

The wages (annex 7.3) were plannecd on the bagis of average work for the
product {annex 7.2) to be mamufactured; salaries (annex 7.3) were determined
according to locel nmorms taking into account the surcharges (ar:ex 7.1). The
variable cost of manpower is 630,000 birr/year, i.e, 1.48 birr/hour. A proposed’
management organization is shown in figure 3 and the estimated overhead casts .

are detailed by annex 6.0.




After the decision has been made to implement the projects, two more
years are nesded to build up the factery. This period has to be used for the
training of management and labour. Project implemenmtation costs are estimated
as birr 340,000 (annex 8.0) and detailed financing analysis has been carried
owt. The initial fixed investment costs (annex 9.1) and the pre-production
capital expenditures (annex 9.2) are birr 5,256,000. The ammual production
costs ére ;hown in annex 9.3. The working capital has been calculated using
the following data:

-Account receivable 30 days at production costs minus
depreciation and interest

Local material 20 days

Imported material 120 days

Fittings and auxiliaries 270 days '

Work in progress 8 days at factory cost

Finished products 30 days at factory cost plus administra-
tive overheads .

Cash in hand 30 days of wages and salaries + 25 per
c:nt

Account payable 15 days for raw materials and utilities

~ The working capital is birr 3,151,000 for one shift and ﬁirr-s;égg,boo-for-
two shifts (anuex 9.4)s According to the calculations for investment cosis
(annexes 9.5, 9.6, 9.7 and 9.8) the start-up of the factory will need birr
12,000,000 and the introduction of the secomnd shift birr 2,000,000. NLSC
do not have their own capital for the investments;. however, the local banks
are ready finance feasible projects, so the money must be borrowed. Taking
into account 10 per cent interest in the case of long-term loans and 9.5 per
cent interest for loans from the local commercial bank the fimancial plan is
as follows (annex 9.9):

(a)__For the 'start-up period the factory has to borrow birr 12 ,000,000

in three comsecutive years starting from the investment;

(b) The factory will start tb produce goods in the second half of the
second year and achieve - total capacity in the fifth year; in the fourth
year it will Btart to repay the borrowed capital;

B v (c) Prom the sixth year, the factory will increase its working
cepital; to covéer this it will need birr 2,000,000 on a ehort-term loan;

(d) By the tepth year, the factory wiil have repayed all borrowed
capital,

\




According to the net_income statement (annex 9.10) the break-even point

comes in the middle of the seventh year.

N
o Turnover tax

Excise
Transaction tax
General reserve fund

Annmual capital charge

The relatively high gross profit:is
decreased by the tazes calculated on the basis of the following data:

P

2 per cent of sales

40 per

cent on leather sold on the

local market

7 per ceni of sales on 40 per cent of
the loca’ sales (in the shop of own)

10 per

cent of surplus until the deter-

mined amount has been achieved

5 per cent-of cumulated general reserve
fund (only from the fourth year operation)

The total amount of taxes during the first 1b years of operation will
be birr 26,000,000. From the eleventh year, the anmal net profit will be
birr 4,922,000, which will be 18.9 per cent of sales.

Alternatives

Alternatively, the production programme can be reduced as noted below.

Leather garment and leather goods manufacturing

The leather garment mamufacturing line in figure 1 represents the mini-

mum economic size, but the leather goods product-mix can be reduced by noi

specializing or leaving out certain articles. However, an economic balance

must be kept between the larger (handbags, sports goods and suitcases) goods

and the flat goods (wallets, small articles) in order to utilize wastes. Belt

manufacturing should be treate

ipdustrial. economic size of

d as a specialized line, which has the minimum

50,000 pieces per year with one shift working.

An economic product mix is proposed as follows:

lLeather garments
Larger leather goods
Flat goods

Belts

Pieces/year

15,000
40,000
40,000
50,000

Thousands of birr

4,800
2,600
440
650

Total output would be 145,000 pieces/year or 8,490,000 birr/year with one shift

working.

LR}
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The investment calculations are derived (amnex 5.1 and figures 1 and 2)

by not taking into calculation the tracks:'for suitcases or the workshop for balls

and reducing the machines for belt and flat‘goods mamfacturing, as well as the
costs for adminisiration. Taking into account all the necessary changes, the

fixed capital contents require the following items (annex 10.1)

Birr

Equipment 900,000
Building (2,520 n°) (figure 3) 1,000,000
Site preparation and setting 450,000
Pre-production expenditures 300,000
' Total 2,550,000

The direct manpower requirement is 140 workers and 35 staff. The total
material cost is birr 4,385,000, so the anmual production costs will be birr
6,300,000 (annex 10.2) and the working capital birr 2,200,000(arnex 10.3). The
gross or taxable profit will be:

Birr
Sales 8,490,000
Production costs - 6,300,000

2,190,000 (25.6 per cent)

Taking into account 25 per cent exporis, the total tax will come to
Wrr 1,470,000. Summing up, the net profit will be Birr 720,000 or &.5 per
ceni of sales revemues, which is acceptable compared with the profitability of

existing NLSC controlled enterprises.

Separation of two production facilities

The two main manufacturing processes are separated in the building
suggested originally (figure1l), because the industrial articles and dall
production need a quite different managerial approach and use differeni materia.s
compared with the fashion~c~iented leather garments and leather goods manmu-
facturing. An altermative would be to separate the two workshops under inde-~
pendent minagements. This solution needs more fixed capital and more managerial
work during the implementation period, but afterwards the factories would be

easier to manage.
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Reduced production programme

A reductior of the production programme for leather garment manufactu-
ring would ineviiably result in a loss of efficiency (i.e. worse utilization
of machines and equipment). On the other hand the quantity of leather goods
to be produced may be decreased, but in this case 1t 1is necessary elther to
limit the p?oduction to one or two kinds of goods (leaving uncatered for cer-
tain components of the domestic demand apnd not using wastes from leather
garment cutting) or to ottain highly skilled labour for the production line
(which is impossible in the near future). Nev.rtheless the following product-

mix might be considered:

Pieces/year

Leather garments 12,000

Leather goods (with the proportion of 60,000
small- and large-size articles at
least 1: 1)

Industrial articles 20,000
ﬁalls 7,000

2
(figure 1) with the stores so the building requirement wouid be around 1,600 o

_ . These mamfacturing processes can be placed in the bigger workshop. o

including sccial and managerial facilities. The total mmber of workers and
staff would be approximately 130 and the total fixed investment nearly birr
1,600,000 . ’

Leather goods manufacturing only

One more variant is to be taken in account, that 1s leather goods produc-
{ion. The minimum economic size would be 80,000 pieces/year, but ihe most
effective would be the leather goods manufacturing programme detailed under the

heading Production Programme for the New Factory. The economical evaluation

has to be based on data used in annexes 2.0-95.10 and figure 1.
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II. CONCLUSIORS AND RECONMENDATIONS

Investment decisions and preparations

Well prepared marxet research is necessary prior to the investment de-
cision, which will aim first of all at studying the export possibilities and
conditions, paying special attention to the prices, competitive situation and
required quality standards. The importance of the sample preparation and
building to be offered must be emphasized. As suggested by the previous expert,
a third stage of this project seems to be needed, and the product sample pre-

paration needs more time and expertise.

Since local market demand is quite high and probably increasing, the
realization of the suggested leather garments, leather goods and glove pro-
duction programme does not mean a big risk. For ball mamufacturing account
has to be taken of the lack of experience both in the leather and assembling
processes. Industrial articles do not need much direct labour and utilize the
waste material directly from the leather mamufacturing process, so it is worth-

while to analyse the possibility of keeping the process at the tannery.

For leather garments, the £;nishing quality bas to be improved in order
to avoid spotsand unevenness of colour on the surface. Due to the small sizes )
(surfaces) of skins and the quality required for export,it is recommended
that skins be selected mcre carefully after liming in weft blue and in crust.
It is also recommended thet processing aimed &t producing higher quality leather
for leather goods be improved. It would be advisable to introduce special
colours and printed grains on garment leathers (both skins and hides) in or@er

to give a special character to the "model families" to be designed.

One of the most significant tasks in the pre-investment and pre-implemen-
tetion period is the range building and design. To start with, the leather
garment models should be jackets assembled from smaller componentis without
comolicated decoration. The leather goods models sho:ild be designed on the
basis of certain material types. Special metallic fittings have to be chosen,

or designed, for decoration.

The proposed manufacturing processes can be placed in any kind of buildings
having as a minimum 4 m inner height. If such a type of building is available
the investment costs can be significantly_re&uced. The location should be

chosen t0 minimize the transportation costs.
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The starting-up process of the leather product mamufacturing factory
with the suggested product-mix involves many problems of design, technical
supervision, quality performance and selling on the intermatiomal market. In
order to solve these difficultieg cutside co-operation may be considered in

the form of joint venture or technical kmow-how contracts.

Training

The pre-implementation period involves the training of technical manage-
ment and labour. (Experience gained in Bthiopian factories and at NLSC indi- |
cates that skilled staff can be recruited lccally for gemeral, admninistrative
and economic management.) Special attention should be paid to the training

of designers, supervisors and operators.

Designed iraining

The proposed leather product factory employs ihree designers and pattern
cutters (figure 4). The chief deals with the range build‘ng and he (or she)
needs ‘the highest skills. It is recommended that young people witk artistic
talent and foreign (possibly Ttalian) language knowledge should be selected
and sent for training in design to Italy (or France) for 3-6 months, and then that
person will be expected to train the other designers. Beside this fellowship
an Italian or French designer should be employed for 1-2 months per year in
order to refresh the design attitude and advise on up~to~-date fashion trends.
(Subscription to fashion magazines and samples bought in developed countries
should help in the designerst retraining.)

Supervisory training
Productivity and quality mainly depend on supervision, therefore, at
least three supervisors (for leather garment&, leather goods and ball manufacturing
processes) should be given an opportunity to visit appropriate factories in
Burope (e.g. in France, Iialy, the German Democratic Reputlic or the United
Kingdom of Great Bri.ain and Northern Ireland) for 3-4 weeks each. The
candidates should be selected from those who complete the instructors? course.

Operator training

The trainiirg of the operators (especially sewing machinists) is usually
organized in two stages. In the first stage, the instructors must be trained
either abroad or locally. 1In the secoi:d stage, two foreigm experts will be
needed for 6~12 weels, they will be able to traip 12-15 instructors by the
skill ana.lysié method. Later onjthese instructors, under the supervision

’




of a foreign expert, will train the workers. Generally one instructor can

handle six trainees and the courses last8-14 weeks including stamina building.
The training of labour for similar operations takes 1-3 weeks.

Retraining
Since the initial training covers only a part of operations and is con-

cerned only with standard operations regular retraining is essential. For
this reason the factory has an independent instructor, under the technical

] IHDEGBI“B conxrol, uhp deals with retra;nlng, uxth the 1ntroduct10n of effect1Ve<,

new working methods and with improving workers® performance.

Management training

Technical control of the factory operation, namely production, techno-
logical and technical development, also needs educated staff. Application

t0 machine svppliers for free material and scholarships is advised.

FPollow-up i

In September 1979 & large-scale UNIDO project has started, title
Lezther and Leather Products Develorment (DP/ETH/78/001/4) to be carried out
by an international team of experts, to deal, among othér areas, with marketing.
It is recommended that the marketing experts® task be extended to cover some

mar<et research and to establish contacts for the leather products factory.

The implementation of thé leather products factory can be successful
only if intermetional experts are involved. NLSC and the Govermment of Ethio-

"pia should apply for intermational aid»for the following jobds:
i
(a) Organization of machine implementation and negotiating with the -
‘suppliers - one leather garment leather goods technologist, three times for
four weeks with travel in Europe;

(b) Training of imnstructors and supervisors as well as the follow-up
of operator training - a tralnlng expert in the leather garment gooas and tech-
nology for six months; T T

(¢) Training of operators for ball manufaéturing - one .expert in de-
sign of leather garmenis and goods twice for four weeks.







Request .fm the Provisional Military Govermment of Soc:.ahst
= pthiopia for Special Industrial

—_— Serviose —20-July- 1979 - o

-Annex10' P
nM-

Sust %50 :.-n-.-—t-ln--auux—a
(Tosmslagist)

Sesstiens Sesr vodis
Sete segyuisels Seghmiéag o WY
ety stetiens ASMis Shehe, W tomel within Bo sountuy

Juspess of pmajovts A0 o Sullew uwp %o s mississ cuvzied out gy
e loather pustusts and gamunt ongest Setusen
12 Neweh and 3 Apuil 979 2o yongnafiag & pUes
feasiiility ctuly to sot wp & Josther gunent
and leather goods Sndustey, spurts goode
inelustve, Sn the ety with sn sumwal
qﬁ'd’“”(ﬂh}.

e assistense Ao segnized % Yo extended Per
u-..—a-s-mmu-n.
o Sanediate Suvevtnent Sccisien and guided b
essvieus otuliss ssasted eut e U evteblichment
of sa Sutegmtel losther gools aad gazment wmit
hﬂ“h““d“
xshets.

#The annexes have been reproduced wzthout formal editing.




In alase eo~epsmstism with the Ministyy of
Industey, the Satiamal Lexther snd fhes
Sexpaxntisn ani ssmseyned WEXBO advisanc, e
wmmumm

1. Sumplste %he xeview of the stady sarrisd
out Wy the yxejest SI/EEN/TT/001/14=0%/31.7.3
undertelan dnring Mareh/Apeil 7979 ia prepariag
a yro=feasiility stndy en lssther geods

and gument industizy fa the eounizy: recemmend
supplensntiaxy tochaissl aspests o 28 %
enakls e wnit %o preduss speris goeds,

2, Amalyse ani yeswsmeai best losztien and
suitadle site Lfax the plamt, in the 1ighs of
unnupmwm—u.

3, Prepare a fashexy lay-sut, mschinmery and
oguipnsat lag=eut, anid vecemmend the typs of
ailding requized for the Sasteny. R

4o Indisate mashinssy sni eguijssnt requiremsnts,
iscindiag ssxtifiaries for the targeted yredustien
of vazious prednet mixea, and indieste and alvise
on types, yprises sad erigine of the sdeve-mmntiensd
sroinstian fagilitise, :

S, Iaficate the investaent and wosking eapital

sognivemsnts, with dresh-down amalysis ixmte
tt-d-mm




6 2malyse WMo vognshssnswte
mwmadm
uifltastion, Suelnling tuising segaisesnents and
JUNGEERER,

e enyest w1l Yo enpested %o surpese & fimal
sepant, srtting eut 0o fimdings of Mis minsiem
saf e secummsnistion % he Oovenment 68
Surther astien which night bo Salmm.

p-to o0 tamlelge of an extonsive enpoubenns
s the Gesigzing sad sesnlnstusing of Jeathaw
gonds tasiutiag gumente. Gensulteney eapesdense
S» plamning end ebtting wp Jasther geelde and
ormnet sasnfestuning 3lants weadd be destsuble.

Taglieh.

The 1tvestesk papuistise of the countay is
sstisatel st 56 nillien esttle, 3¢ afllies
shoup and 90 aillien geste. e smmmal
produstien figurve Sur hides ani shins ame
eotionted ot savund 2.3 sillien enttls hides,
9 sillien shospshiins sad 7 nillicn goat shian.
Rav Mides and chins essetitute eus of B mest
Suphubent S0ums in U countuy®s enpest, scesnd
only % eaffes a0 a Deveign onshange SOIRED.
3ittie is exyorted, housven, iz $he fintsbed
and ssmiefinished otsts, slthengh aperts o
the Buvepesn ssshot cspesially is dalieved

%0 %o posmicing. %o existing tesnesies
mestly satisfy the dsamnd of Gensatie sheo
festezties. Shece snd the fov other leather
yooinste nsumufastussd a3e not enperted.

—— e




4 sev Govenmmaubomed taansyy wee stariel Iin
976, The ammal pesdustion espsaity of this

aov tammeny is 360,000 kides, 1,000,008 sheepaskine
and 1,000,000 geat skimm, uhich £» sdmest dsuble
the pusvisunly smisting temning espssity in the
sountnys - _ -

Athough the poasDilily of expeviing samb~
finished Jecsther is Ally sessguised, the presemt
sitmatise s the wexid sesme sugpests examduing
4f gueater demnfits csuld bo aghisved thanugh
siding valne to semi~Cintshed and finisheld
deather 4ia the csuntry Wy estedlishing fxrther
lesther yreducts sammfacsturing plants, taslwdiag
a leather goods ani lesther guxmsnts rmmmfesturing
plant, '




Annex. 2.0

PRErINVFTSImT STUDIES - ND FREPARATORY fxvnsmm._._ e e -

cosT, 1000 3
%o, IESCRIPTICE -
PORKICE 30CAL ToRAL
1 Naxketing stadies 35.0 15.9 50,9
2 Pllet trials of nev medels 2.0 3.8 5.0
1 s Design sad wange Building 25+ - 25.0
4 Building Prejest - 105.0 105.0
5 Other investigstions - 20,0 20.¢
L

~ o071 62.0 143.0 205.0
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W0, PRODUCT/BY = PRODUCY FROX SEEEP & GOAT | FRON SPLITS INBOSSED FINISERD TOTAL
- e Leather gurment 15,008 | - - - 15,000

2. Cloves 10,000 - - - 10,000

3. Leather geeds
3.1« | Banddage 18,000 - 5,000 23,000 40,000
3.2, Travelling & sport ecames - - 2,000 9,000 10,000
3.3, Brief sases & &iplemats 8,000 - 2,000 r 10,000 20,000
3.4 | Wallets 12,000 - 4,000 19,000 25,000 '
3.3, | Small artieles 10,000 - 4,000 16,000 | 39,000 %‘
3.8, Belte 3,000 - 10,000 03,000 100,000

de Balle - - - 40,000 40,000

9 Industrial articles - u 20,900 - 40,0000 g.m

' Orand total 350,000 !




1 A.nnex 3.. 5'_'
BATERIAR VUIILISATION
(OMLY LEATNER CAMPONENTS)
PATTERN AREA |XUMBER OF FIEOsS m

Q.77 / PER PATTERN bjmvommw wasm;“mu‘ PAULTS 1rHeom Y
. AMONG PATTERNS
BRNS
1 2e0:4.16,0 30.¢¢49 1%0ee1) 20...024 16...22 - - :
2. |eleves Todoosde? 20...28 8eeel® 1800020 16,029 - - | ;
3¢ | beather goods . |
B 3 | Readtege 2.500.12,0 15.%0 0.0l10 20...28  [18...02 Ueeet6 | 22,0028 | 1
3.2 [ Trevelling & sport cases| 8.0...14.9 20...9% 10...12 20,..22 “ 1504010 - [ J
B 3.3 | Brief ccees & dtplenats | G.0..004:0 220,49 IR T 10...23 1800020 eoity | L
! Jod Wallets A N Y98 X 120029  FY | 20...04 12,0419 10,4413 ’.060“ '
3.3 | small articles 0.24040,0 2...9 2...0 24..420" Secste” - 24...30 .
3.6 Belte . 0e8eceted ) 9N 2,003 10...22 20,.428 12,4013 29,4499 !
e Balle 16’...'.' 1’.0.,' ‘ooo' ’.ooo” - ,.0004. [ J
Se Iadustrial articles | 0.teee?9.0 LL 10028 y/’" L YY) i L 1YY - ) u.ooo“ "oo’o"*

|

|

|

® amsxce UrinizavION . '
H




Quantities im 1000 pes or paire
Revenues in 1000 B

!!M!IP SALES REVENUES

PRODUCT/BY PRODUCY 1982¢
wol DascazrrzON I? _ PRICE UARTITIES VENUES U E8
zxroar] LooAL | mxpory mAE:I t07AL | Expory LooaL] TorAL] mxpomt] rooaL| TOTAL
1. | zeather garment 180,00 290.00] « | 3 3 - 870 | 870 v | 2 s
2. ] Qloves 18. §42.00 - - - - - P PY b ] 3
3. ] Leather goods i
3.4 Rand lbage ha, 6%5.00] , » 9 ’ s8s s8s [ 21 28
3.3 Travelling/sport cases ] a3, 70.00 - - - - - ™ 3 s l‘l
3.Y Brief cases/Diplemats 68. 90,00 - 9 S - &S0 30 2 10 12 F
3.4 vallets 9 26.00 - 7 ? o 102 182 3 13 16 '
3.4 Small articles he 9.00 - 12 1? - 108 108 3 22 as
3.4 Belte 6. ool - ] 30 30 - h20 wd 1 ™ 73
8. ] Balle . 66,00 8 8 - sa8 | 28 . 23 23
8. | Industrial articles - 13.00 30 3 - L 390 390 - %0 S0
ToTAL o [1on | 108 e |33 ]38 | % |28 | 2%
Capaeity utilisation,§ =, 30,14 - 19.4 1701
Bxpert & rate,¥ - . | S.0 '

¢ Prainiag peried

[

Local: Estimated average price between goods to be sold in'own stores and goods supplied to dealers,

' Export: C and F Burope.

[4




Annex 30‘0/1

N -
| 1585 | ] ws
SALES REVENUES IX " ——-—-—!M-!!-vm ——ME—-—-——‘
xxrone | tocat] TorAL [Expomy] LoOAL | tToral | . mxpomr fLocan| ToralL POR?| LOCAL § TOTAL Lmn : Tu. ClromL
' . —ad
1% | 2,030] 2,210 s ? 172 900 J2,050] 2,9% | ? s 1} ] 1,260 [2,320] 3,380
- 26| 126 1 ] ¢ 18 210 220 | & ¢ ° 72 252 324
168 1,363] 1,933 J1v7 | 3 s Ja,170] 2,880 |22 18 Y sav 1,170 2,094
- 210] 210 1 9 (] s 490 s | 2 (] 10 90 r 560 630 .
136 900] 1,036 ? 10 " N76 go0)] 1,376 | 9 " 20 é12 990 | 1,602
| 3] »8 66.3) 8 W 22 76 964 Mo 10 19 23 95 | 3% L) '
13.5] 98] an) ¢ a2 20 27 as2 a7y} 8 2 30 3 198 23
6.3] 1,036] 1,002.85) S 8s 90 32.5] 1,190 1.:1:.*10 90 100 ¢ [h260] 1,929 '
‘- 1,650} 1,650 - 38 3 - 2,310 2,30 |« N N o J2,600] 2,680
- 6so] ¢s0 | - |53 5 - 330 530 |- 93 59 o | 181 79
932.9 | §,503] 9,039.3] S0 %6 308 2,288,3]9,M6 ".”io%l" 73 349 L!ﬂ” 10,093 13.}‘”
1%.9 €9.4 88.7 72.8 100.0 100.0 10040 ‘ 10040
3.9 ] 1603 19,5 20.9 2301 ]
L J — - -




QUANTITIES IN 1,000 pos or pairs
ESYINVES IN 1,000 B

-Lg’

. 1986 | 198
susonrrezoN - mox ) quarrnies | SALES RNVENORS 4 SOANTIZIES .,
mxrore | 100l | mxpory Locar] wvorat | mrony rooan| terar | mxrone| LooAL | romus
. s o . —
Leather garmeat 180,00 | 290,00 10 9 19 u“ 2610 §010 W 1 24
Qleves 18,00 | 42,00 ¢ ¢ 12 108 192 360 8 7 1
Seather goods 29.87 2750 73 200 273 2,2 9500 2:7%0 10 270 380
Belle 36.00] €6.00 2 3 ] hS q 283 2,910 | [ { ] 20
Industrial artieles J - 1).00 - 90 90 - 1170 1710 - ) | 1
0TAL 9y | 388 (1Y) b.mhaml u.:mﬁr 139 rm 1)) —
‘20l ahit share,¥ .0 ' M1 MJD
2ad ohilt sapacity wtilisation ¥ 3.6 7.0
Overall cepacity wiilination,$ ({1 8.7
Rrpert rate aw‘ 25, 25,2
, . | I—




‘IIPOIRIEAGAL I TOTAL

TOPAL

POR? Jr0cAL TOPAL | mXPOR?T LoGAL | ToraL  mxron? [300AL| TOYAL | mxroORT [LOOAL

2,880 |3,hl0 6,360 1 17 3» 3,200 | 3,000 6,360

198 294 (7] 13 4 20 254 294 528

3,73 o.aso\- 11,984 %0 310 -hs0 ho102 | 0,523 | 12,707 |
s faggsal e [ s | 5] ® 180 | b,9% | 3,13 o
o [a,a8 ] 1,20 . 14300 N

6,936 _ho,028 | 2b,080 1476 26,028
63,9 52,4
27,8 29.9
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ANBX 4.3

o] _Lisviax

| J 1§ . |

TRKG mm{tm&.;
SRS MASERIALS
_Shine 220 786.0
Bmboseed hide 133 41.0
Sneeth hide 'o’, ‘.”‘o’
Toextile linag 7.50 -
Reinforeing toxtile 4.%50 -
Leathor/papex deard 7.00 )
sonroyenty
Sippers 1.0% -
Franse, eprings 0,00 -
Riveln, eyelets, buttens ste. 0.02 -
Leoks _ 2440 ™
Bueles 210 -
ARKLLIARY. NATERIALS
Thread 47.00 -
Neodles 0.10 -
Clieking dles 12,00 -
Spaxe paris and tesls 6.0
Othere 3.0
ILITIRG
Pover 0.06 - 9.0

10405

LA e

5.0

Le




ANNRX 4.4

BATBRIALS AND INPUTH
4e Ball mamufasturing
l = ! l wn?
- . E JZEN_DASCRIFTION FRICH JOREIGN 1| IMCAL TOTAL
A\ SARIO MATERIALS '
tite u 1% W Leather , 1.99 - 292,93 292.3
fole 1 u? Textile 4,00 4,00 - 48,0
t 9 : SONJONENLS
t S a pes adievs 6,50 266.8 - 266.9
| 8 AVEILIARY MATERIALA
3.1 0,8 pes Threald 24.00 19.2 - 19.2
’o‘- €0 pen Yoodlesn 0.10 ‘.. - ‘.°
,.). l Olieking di¢s & teels s.0 3.0 11.0
,Q‘. Ohenicale 10.0 !.0 ‘,o'
L IS IS Others 5.0 2.0 5.0
4o IRILITIER -
4,1, 1, nh Pover 0,06 - 0.0 Vel
o8 19 XVh Lighting 0.06 - 14 1.1
TOTAL 360.7 302.4 663.1
“ "04 ‘,0‘ ‘“o.

- 8¢ -
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1 1 Straight-knife sleth ouiting mashiae 8 $29De1=XK 13 0.3 - Rungawy 720 730 - 720
| 1 Moo-knify cleth guliing nashine o8 3% | 0.1 - Rungaszy 300 500 - 300
) S ) Boad kaife sleth outiing machine EAEV B 1939 150 0.0 - Sungcry 3300 5300 - 3300
4 1 Sviag-arn eutting maghine EARY € 103 13200 26.4 - Eungarvy $200 ] 74400 - 74400
S 1 Tape cuitting maohing ALIIKO 240 79 - o 1400 1400 o 140¢C
6 | 3 | stanpisg and narking nsehine Yaxv av34 220 0.0 o2 | Bungary | 7100 | 14200 e | 14200
11 1 | stiteh marking seehing ALDENO 60 - - me 1500 | 1600 - 160t
] 2 Band=knife splitiing machine FORTUNA NAP 470} 1140 Jo2 me 16000 | 32000 - 3200¢
| ¢ Skiving machine FORTVNA 303-A8 660 3.0 - me 4300 | 25800 - 2580¢
L 4 Blge felding machine . CONELS 3% 120 | N - Italy 4100 | 16400 1640¢
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Bquipaeat e Kge Ev, /B Oxigin eost Porveign |lLeeal Total
Batten seving machine 08 NE¥e37 1m0 0.4 - Bmgeyy | 4670 470] o 4670
Betten-hele making machine »aaxer?
' : $37-234 210 00 - ”ne 7400 1400 | 400
POAKER?
“.::.mm-::::: (femer ees ml‘f&l 90 0,8 - me y700 5100 | o 3700
Gleve pringean machine ‘ PORKE? 63 200 1.8 - ™o 2000 11200 | « 11200
Bandestiteh soving msshine PORERA? 100 20 0.8 - ™me 0200 0200 ° 0200
Sleve pique mashing PORIRRY 93L [} 0ot . ne 2900 g900 | o 2900
Rgeleting machine N 3 140 0.6 - me 12000 12000 - 12000
Rivetiing nsching ALBERO 139 260 - K o . 25300 29300 | o 29300
BAMR =60 . !
Nebeluiten fizing nachine ALDERO 370 o 6eS mne 18500 109500 | 18300
Jocumatie yress ) 70 - 0.9 ne 2500 5000 - 000,
Bige dyelng machine moTos %0 ) . ne 1600 1500 1500
Sean yedbing deva msohine ALBEXO 120 (1] 0.) T . me. . 1500 1500 | o 1900
Saiversal FPressiag mechine 08331 P223-207 800 - 12,0 Bagpwy | 9540 100 | « 11800
Ivening Bench with {wvea 08 394 )
s 392/1 30 1.0 - Bungeyy 020 0t | - 020
Ivening Yonoh vith sleetzie iven | 08 394¢
os 393 150 3.0 - Buagery 000 4000 | o 4000
M3zeet delivery eonveyer )
(43 verking plase) ZARV N137 000 4.2 - Rungery | 21200 21200 | « 21200
Kleostzie forning and fvening
wmachine PORKIR? P30 4o 3.0 - o 1200 2400 | < 2400

® Technical data refes e the quantities to Ve obVtained.
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% | AVKUZMRY EQUIRGNR ~
4 1 Stitashusuts %0 the seving machines | Amm X3
: x3
X300
enie?
B4 T - - e 3,700 - 3,700
L 129
oL 169 .
ars 250
" o%ee
Q. ] ¢ Ironing feorms POREER? DY 20/9
o »w 20/2
P9 - - 100 |[1,000 - 1,080
i N P 20/%
» 20/4 . ,
o 4 Nend ivea o8 392 10 |40 - 210 040 - 840
44 ] Autenatis sbeam rises cs  39e/12 1000 | 49.0 - 2,000 “4.000' - 14,000
49 1 Store for dies () 300 - - 1,308 |1,%00 - 1,300
46, 220 Sliding tadles with eemnceters 19,600 - - %] - 61,600 J61,600
47 ] Laying wp tadle 450 - - 200 - 840 040
[T » Horsea for leathey T80 - - 20 - 3,600 5,600
9. |1 Seving seats for ball making (feal) 1,700 - - 50| - 49,900 Ju.su
30, ] Exhaustimg cabins B ¢ 00 - - g0 | - 2,160 | 2,160
$1. |1200n | Shelves for steres 12,000 | - - 6| - fh2,000 fra.000
52, ¢ Irying vardreds B J 400 - - 12 | - 720 I 120

* Teshnical date xefer te guaniities
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AXNERX 7.1

OR WAG

Bays
Romber of days per year ) 365.2%
Sundays o 52,18
Ssturdays (4 heurs werk) _ - 26,09
Overtine (%) o _ + 8.6
Rambex of paid days per year - 295.59
' sy 295.
Tnproductive werking days
e offiocisl and religious holidays - 12
= leave : _ o 13
« sbsentees (11% of verking days) : - 29
= others (training ets) -3
‘ - 59
Surcharges dus 4o
« unprodnctive vezrking days 2%%
« social seeurity (pension) 3
« nedical expenses M
Allowaneess
= leave 6. 2% 15
41.3%
RTauber of effestive working days per year 236

TOTAL SURCEARGS R
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- (] 20__SIAFRE_WORK
. 1908 1903 1906 1 1907 1 1989 1 1999 1000
: . [
Bav materiels .
« leeal 1,499 3390 | 4,207 | 4,093 6,200 0,207 | 9,150 | 9,670 9,670
o inported 208 7 831 ”7 1,216 1,606 ] 1,719 | 1,074 1,014
= £3%inge end auxiliavy 26y ¢ 707 (7} 1,191 1,920 § 1,678 | 4,774 1,174
Sader (diveet) 400 490 s1e | 620 1,000 1,500 | 1,400 | 1,500 1,900
VTV ] ] 3 3 " (7 ¢ “ 70 70
Naintonanse, spave pavis 3% ) 330 330 4} [ 3% 930 3% 35
~Zantexy svex head et 160 ase l 160 1 _fe 1190 3 180 ) 100 180 [ 1]
Pactezy eond 2,919 9,669 | 6,994 | 1,007 | 10,201 13,209 | 14,579 | 19,390 15,390
Adiinistretion overhend csste 521 981 521 981 b} 93¢ $30 930 5%
<Salas shd disizibutien sesis 3ie L3015 200 5 1,000 3 1,100 L 1.200 1 1,850 1 1.2%0 _
Opezating eests 3,990 6,040 | 0,269 | 9,156 § 11,751 | 14,919 ]| 16,309 | 17,178 ] 17,178
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ANEEX 10.1

- RORER.
208 T8 IENOCED TFROUCTION PFROSRAN

3

(1) ¢+ C3 S29B=%X 720

(2) v+ e s % 300

(3) »+ =2 195 3,780

(1) ¢6 nmw ¢ 105 37,50

(5) v azmx® 1,400

(6) + uxy ¢ ™ To100

(8) 1 TYORTUR WAF (7O 16,800

(9) 4 JOXTUE S0wmiC 17,200

(10) 3 comEi Js 12,308
(19} 2 C3 3571 EEECS 1236 21,200
(12) 4 1Dm 4,809
(133 7 AMLER 396=12% 21,108
(4) 16 ixI= 396=143 54,400
(15) 3 AMER 396176 10,356
(16) 15 Amam 69-362 ] ‘ 57,800
(18) 4 ACER 169=3T3 16,400
(19) 2 ADIER 167272 11,700
(20) 2 1mER 61=1262 8,798
(22) ¢+ ¢8 6352 AxXY 3,200
(23) 1 A3GER 504 4,958
(24) t €3 WE-3Y 4,670
(23) *+ muxErr 957-234 70400
() 1 mm 3 12,000
(31) 1 ALIEED MUR-68 23,30
(32) ¢+ A1ED 18,308
(33) 1+ xm 2,500
(34) + mmoros ' 1,600
(.)) 2 AsaEED 129 1,500
(36) 2 CB 351 P2e22=201 11,000
(37) 1 O3 394008 392/% s
(3) 5 ©39+08295 4,000
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ANEEX 10.2

" ANNUAL PRODSCTION _COS?TS

T

JOR THE REDUCED PRODUCTION PROGRAMNE

- 1,000 B
Bay Materials .
- m 30”
= Isported 335
= fuxiliaries and fittings - 550
3abour (direct) 255 '
Stilities 2
Maintinance and Spars parts 220
Factory Overheads (755 e Vages and Sales) 190
Fastory Cests N 5+072
munmmenzmm) 355
Sales and Distribetica cests 00
Operating cests 5,927
Fisansial Cests 150
Depréciatios -2
TOTAL PRODUCTION COSTS 62292,




ANREX 10.3
WORKTSG CAPITAL ¢
1,000 B
1. CURRENT ASSETS
As Asssumt reseiwable hos
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Asssunt payable o —
3. BSR VONKING CAPITAL 2,190

cmmu-um-m“mmhu
aseount in the Ammex 9.
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(39) + xEv %Y 24,000
(41) 10 imam 3,700
(43) 4 cs392 40
(4) S cs 39/12 14,000
(45) *+ 1,300
() 2 %
(48) 13 1,000
(52) soe : 2,000
(53) % 10,3500
(54) 108 XARY erFERA 5,000
(35) 7 aw & 3.500
(56) 600 IRV X 12,000
(e) 218,000
) 70,000
v (m) 735,000
0TAL 7,118
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Figure 3, Alternative plant layout
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