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INTti.ODUCTJO~ ·= 
This docur;~:·nt is t'ie result nf a request by the Handicrafts 

and Snall-SCi'l.lc lndu:-o;1r:i.es r~.·velopmont .gency {<: '~ID).) to UNIDO 

fqr <tssist;n1cc· i'< identiric'·tir)n nf ne"· in<!ustr:inl .projects for 

pq ten ti~;l inYest•)rs, idcn t if'iccl ns pri v~ te cntreprcn::urs and 

possible futun, industrial coopera ti veS'. CNID0 agreed to pro-

victe two consul>: J.nt s in pro j(·ct identification, 2n engineer and 

•'conomist,unclcer tho consultancy romponent of pr.)ject DP/83/012 

!or ;:i r·eri<)d •>f 2-;t '""nths sut3equentJ.y extended to three months. 

The cnnsult,nts arriv~d in Ethiopia on M~y 16, 1985 ~nd departed 

,.ugust 4, 19~'1. 

This document is a joint terrnine\l rep-")rt qnd also contains 

as annexes the tochnic::il d0curncntation required as well as a 

review of b..,<:tm ~,;.ct. i vi ties qnd fi ndi.ngs in tlie industriri.l sub-sectors 

to fncilitnte future follow-up by H~SID~. 

Original 0hjP,cti Vt~S of l he c0nsul tancy were: 

To identify 2t least 100 industri~l 0roject ideas 

From tbc:;;c prernre: proj~ct profiles for :-it le::>st 50 projects 

Heview II.<ilD1~'~ project prep8r:ition -=ind cvqluc:.tion systems 

:-·nd mrike rccomrncEdati0ns 

TJnderL~kf', :i short truing programme for ~!.SIDA' s r:>roject 

study staff. 

Up')D :trrival the lconomist w<=ts ::--.lso reqJ:~sted to review and 

mqke recnmnwnd:->_ti<ins on IL.SIDA computer rcqP.iromcnts. /Due large

ly to a simi L-.r C'>ncurr ~nt c.cti vi ty heing carried -in for IL SIDA 

by Induqtri:1l Projects Service to develop a! least 30 feasibility 

:tnalyses for pr-:>jcct:; s·..:it;tble for a proposed industrial estate 

:tnd JLSIIL 1 s requ::st not to duplicr:te activitiu•, the number 0f 

ideas P nd prof'ilca fell marF,i n'! lly slvirt of the desired number 

at 87 and 115 r~spectively. Thr details specified to be in the 

project profiles w'·r~, gener1lly ftffilled with the exception of 

brief cccnomic "nd f1nanci-".l :>.nalysis duobnsic'.'ll·]y to 1::1ck of 

current .i.nforn12 t ion or. r0w-m::i teria 1 ·· nd equipni'-)nt ;irices. It 

... ,, • ,I 
I 
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Thi": other •')b.ject i v 0 s :""re c".>nsi.rl•crcd t) hr-,ve been :1:'ulfill-

'···f' c: ns.i.dcrcd as ~:x!·;:c:•.~:,ti ve due to the ef"f'f)rt required .)n the 

:·~.:.,nt nf' !L'SIT); si_,-._:t:':f ·i.:1 t:..;-, in"f--,rr:0ction g-~t.i~ring process with a. 

~0vjew nnd quosti~n/en3w0r ~~ssion ~t ~be c-~ulotion of the 

. .... I 

... 
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RECOi"\FSND"TIONS ---
1. H~SID~ Project Prcpnr~tion and Evaluntian Sys~Jms 

Given a perceived w~nkncss in industrial process expertise and the 

likelihooc:. tnat experienced engineers ce.nnot be secured, 

it is reconun·.:')nded that consider:"!.:;ion be given to strengthen 

the tr.·chnical background of -.xisting staff t11rough training 

courses, exchange programmes with industry and provision 

of tcchnic~l books focussing on industrial processes for 

the Hi.SID,·" librnry • Some formalizinf; 0f the· evr,lua-t'iQl!f of 

foreign c·xchr-.nge effects as a standard feature of all 

appransal reports appears warranted. 

2. Follow-up on nroject ideas and profiles 

It is !'ecommended that periodic updating of the pro

ject ide~s pipeline qnd the individunl profiles be done 

to keep ''brn:tr:t of developments in v.?-riou3 industrial sub

sectors to ir1prove the timeliness nnd depth 0? information 

provided to ~JOtenti?"l investors. Follow-up is ::ilso required 

in the ne~'r tc,rm to obtain information promised by various 

comp~nies .:•uring the course of this study but n~t yet received. 

J. Computer req~ir&mcnts 

It is su3Gosted that a phased npproach be made in bujld

ing up compu~or expertise and cap&city, starting with a PC

based system which is compntihle with 1esired f'uture expanded 

cap&bilities. It is notAd thet such a computer would signi

ficantly ec•.se the updn ting process under 2. above. 

I• PIWJECT IDENTU'ICATIO:t-r i.ND PROFILES 

A. Methodology 

Although a sector-by-:;iector an!'llysis process was general-

1·· followed, delays in receipt of inform~tion qnd differing 

potenti?tl r-.mong :;oectors meant that a flexible ".l.pproach was 

used in identifying project ideas nnd preparing profiles. 

Various infon~atinn &ources addrnssed arn lis1.0d below end 

;ilso in th0 lndu!"trirtl ·.;11b-'.·iector i\eview (,·.nn<,X I) • 

. . . . I 
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1. Industrial1y related studies by international bodies 

kll available reports on perticular sectors nnd indus-
:from 

tr~es mainly UNIDO :for the last 5 years in Ethiopia were 

reviewed. Reference was also made to UNIDO's publication 

• How to Start Manu:facturing Industries • and the India.ll-:-: 

Government volumes " Project Pro:files on Reserved Item~". 

1979. 

2. Public sector bodies involved in industry 

To obtain in:formation on general developments and 

:future plans, contact was made with Xndustrial Projects Ser

vice (IPS), Development Projects Study ilgency (DPS;.), :~gri

cultural and Industrial Development Bank {kIDBANK)r Ethiopian 

Import and Export. Corporation {ETIMES) and Ethiopian Household 

and o:f:fice Furniture Corpor~tion (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 

organizatibO on its activities :followed by a preliminary exploration 

o:f ancillary product possibilities. This was :followed up, 

i:f promising, by visits to obtain detailed in:formation. Use 

was made of' a survey :form { Annex IIA ) • Ancillary l'.teDB with 

Potential :for Supply by SSI's• • Due to shortage o:f time, 

it was not possible to make extaaded trips into the regions. 

Thus the team was unable to :fully explore the potential :for 

regional industries. 

). Consumer products surveys 
' 

: .. f"onn ( Annex IIB ) was developed to aid in identifying 

potential consumer products. Due to the largely f"ragmented 

consumer market as well as the many import routes, this did 

not prove auccessful in the short time available. Thie is 

an ~rea justifying a more detailed investigation by HASIDA • 

. . . . . I 
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4. Govennment publication 

Of' particular relevance· to the studies weres 

Annual External Trade Stetistics (1976-1982) 

Statistical Bulletin - Min. of' Industry (May. 1984) 
Abstract 

Ethiopia Statistical - Central Statistical Of'f'ice 

(1980 latest) 

Master List of' Projects and Prograanes Under the 

Ten Year Perepeet~1ePlan (198)/84-1992/93) (Nov.1984) 

B. . ·lt-llevapt f'ectors 

In addition to the wider concerns of' mArket and source 

limitations, there were certain particular :Cactors which 

were taken into account in choosing s~ctors and types of' activ~ 

ities on which to concentrate. 

1. Public sector activity 

While there is little f'ormal indication of' tbe:•alloca

tion of particul.ar sectors to pu~lic or private ownership, 

some assumptions were made on likely attitude to private 

initiatives. Thur the following industries were excluded 

f'rom consideration as being the sole responsibility of' 

the public sector. 

printing and publishing (large scale) 

large scale textiles 

large scale beverages 

phannaceuticals 

- leather tanninp 

sawmills (mainly due to shortage of' wood) 

2. Adequate capacity/known technology already existing 

The following sectors were excluded because tbore is con

sidered to be adequate capacity and/or the technology 

ts already well-known in Ethiopi.a. 

---

soap/detergent making 

garment making 

leather product• including shoe-making 

cencrote building products. 

.... / 
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3. Investment li.ni t 

The ~p:.ier limit f'or produc.:ive investment, i.e 

m~chinery ~nd aquipment, was set at Birr 500,000 {approx

imately US 250,000) in lina with current HLSil~A guidelines. 

4. Investment pl~.ns of' public sector 

Public sector plans were examined in respect to the 

potential market which largely'resulted in excluding direct 

competition except where small-scale manuf'acture ia eonaidered 

particu1arly appropriate e.g. bicycle assembly • 

... 
5. K~~!t~t {>.~t~n~t?-.A.1~ 

In most c~ses ?rof'iles were Prepared for projects where 

there is at l~ast a reasonable prospact of' sufficient market 

size. 

Dif"ficulty was experienced in obtaining a reaaoneble 

idea of' market size especially f'or consumer items for the 

following reasons. 

Official trade statistics Rre only available currently 

up to 1982. Due presumably to foreign exchange constraints 

large t'luctuationawere observed in many items in the period 

examined (1976-1982). In many casealso the statistics 

do not disaggregete to the extent ·de•ired and time did 

not pe.:·-ii t detailed f'ollow-up with the eustom• and Excise 

Tax I.dministrati()n Department. The teBl:I attempted to 

overcc·me this short-c.:>ming by contacting the particular 

companies importing P.l th•>ugh this could 'lnly be done 

when there was only one or f'ew companies involved. 

There is a known large but unquantifiable unof'ficial import 

trade which do~• not ap?tJar in off~cial statistic•• 

.... / 



9 

6. Pro:fil~s being prepared concurrently :for the H.ASIDA industria1 

estate. 

HASIDi. commission.ad Industria1 Project Service (IPS) 

in late 1984 to prep~re project pro:fi1es on some 50 projects 

together with faaaibility analyses on at least )0 of the 

more promising possibilities. To avoid duplication o:f e:ffort 

the team was requested to refrain to th3 extent possib1e 

rrom preparing profiles on some 64 ideas listed at the time 

of our arrival, whioh number was trimmed to 46 by the end 

of the study. 

7•. Economic value to Ethiopia 

Relatively little attention was :focussed on projects 

which, although perhaps having market potential,would con

tribute little to Ethiopia's economic health. 

E:f:fort was made to investigate projects having the max

imum use of local resources. Un:fortunately it was :found 

that except possibly in agriculture, present natural resources 

are relatively unexplcited and little surveyed. Also since 

the steel-making industry is not tully developed most or the 

mflterials could be imported for the metal-working sector, 

where many of the apportunities were found to be. 

As a result o:f these t'actors,potential prC"jects were 

found to fall mainly into the t'ollowing broad categories. 

ancillary items for iDd•stry - import subatitution 

consumer items - import substitution 

Tbore are also some proposals, including poasibility 

for exports, in secton.utilizing Ethiopian natur~l reeourcea, 

especially agrio9\ture. 

. .... / 
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c. Project Idea Pipeline (see hnnex IV) 

The 1:roject pipeline lists al1 kn0wn industria1 projects 

of p0t0ntial interest to the private s~ctor which are not 

currently being develGped in conjunc ti•'.)n with particu1ar 

invest-.:.rs. These include the profiles developed by the 

UNIDO team ( li5 projects), other ideas identified by the 

teem for. further exploration (42 items), pr~jects being analy

zed by IP~ (46) ~lus several others being expl~red uy Aid

bank. 

It is intended ttia.t the 1.ist ba used to advise poten

taal in..,estors of' tile current status of various ideas iden

tif'ied as p0ssibly suitablA to ;rivate industry. In addition 

it will be ?.1sef'ul as a basis f'or HJ. SIDA t·~ monitor develoP-

1nen·t;s in ve.rious are?..s rei.sted to small-scale industrial 

development. This list w:.uld be 2 prime candidate £or com

puterization to ease the di~f'icult job of constantly updat

ing a ty?eG list. 

D. p_ro,iect profiles (see J..nnex V / 

Prime ~rfnrt wP-s placed ~n identifying market possibil

ities f.".nd developint: the pr,,cessing pare.rieters to meet the 

capacity s.aan as reA.S'.)nable in vie·.11 •Jf apparent market size• 

Given the lack 1;f information on current costs for capital 

investment items ns well as rt.'.w materials, it Wlls consi.dered 

o-£ little use to at tempt profi t!lbili tv a.nalysis in the short 

tim~ avnilable. Instead overall estimates were made for 

the a:pproxlmate magni tune of costs for m.:.chinery and equip

ment, bui:dings and working Cflpi tal with pro:fi tabili t.y pr•-'

jections es well as other detailed ;,o>.nalysis left to the fean

ibility study stage. 

It ·will be noted that the depth "r analysis varies from 

prof'ile tt> profile due to the denth of' ini'ormation which 

could b~ '.>btl. ined or rleveloped in the time availP.ble • 

. . . . / 

I 
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The profiles ?re ~rganized in the following manner. 

Product nnd uses 

Market ?Otential 

Capacity 

Process description 

Raw-materia1s 

Machinery and equipment 

Personnel 

Land and building area 

Capital out1ay 

Remarks 

II. HASID/. PROJECT PREP/,RJSION ,:·ND Ef'...ALUATION SYSTEM 

Yer.1.r 

1974 E.C 
\1981/82) 
1975 E.C 
(1982/83 
1976 EeCe 
( 198)/84) 

Given the streason project identification activities, 

the UNIDO team c.ould not make a thorough assessment o:f BAS'.IDA's 

project preparation activity. However :from informal observa

tion and contact with departmental o:f:ficers, some overall 

conclusions were drawn. 

Thare ~re presently eight o:f:ficers, all Economists 

under the Head, Project and Planing Dept. The number of' 

projects in the departmental pipeline is summarized as :follows. 

No. of n~w No. of' No. o:f pro- No. o:f with No. o:f pro-
jects re- drawn projects jects on hand 

:projects projects jdcted not due to pro- at year 
presented approved approved motors !.- .. i end 

27 9 6 7 .5 

52 14 15 - 28 

66 20 JO 20 24 

_ ... -
.... I 
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A review of' sample project ~pp~aisal reports shows that 

financial and mArketing analysis practices appear acceptable. 

Economic factors are not usually dealt with in a quantitive way 

due 12rgely to the size of the projects. The weak.est area appears 

to be in the conside~ation of technical metters which ia under

standab1e given the academic qualifications of' the of'f'ieers and 

lack of practical industrial experience. This is offset to aome 

extent by consultation with HJ,SID~ .. wor~;:shop engineers but major 

reliance is usually placed on the entrepreneur, who is often weak 

in technical matters also. J,1,hough technical people are difficult 

to obtain especially for such activities, it is suggested that 

alternate .• 1ethods t-e explored to give existing officers some techn

ical backgr~und. This could be in the form of' courses #ith a 

technical component or· possibly an exchange programme with indus

try. Strenthening of' H:. SIDi• 1 s technical library with practically 

oriented technology and process technical books in the areas app

licable to IL'..SID.A. 1 s appraisal activities, is also recommended. 

It was noted on the project appraisals reviewed that economic 

and foreign exchange considerations were considerediuraqualitative 

way. It was explained th~ quantitative estimates of' foreign 
on 

exchange ef':fects are made certain projects when considered necessary. 

In the present climnte of' foreign eschange shortage, it is suggested 
::- .. 

that this be formalized f'or all projects. ,The need tor quQtif'i-.. ; 

cation of' economic :factors i.e. shad«1-prfcing etc. is not con-

siderad warranted due to the small project size and dif':ficulty 

in procuring foreign exchange which in itself' encourages the 

entrepreneur t~ maximize use of' local rosourcas including labour. 

There does not appear to be any signi:ficant improvement poss

ible in the speed o:f evaluation since much of' the delay is in 

obtaining information. i\. computer;· could help somewhat but its 

likely benefit is probably more in improved quality through the 

ease in doing sensitivity analyses than in the saving of' time. 

One possibility is in better coordine.tion of' activities with 

AIDBJ..)IJ[ who reappraiee projects totally when presedtd with a 

lr,an application. 

. ... I 
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The 'roject Preparation Department in general reacts to 

proposals presented by entrepreneur~. It is felt that HASIDA 

could be more ~.J:romoti .. n-aninded n·->t only through the preparation 

of industrial profiles but also in the monitoring of industrial

rel3tad ~ctivities by ~ther bodies sueb as Min. of ~griculture, 

Min. o~_Forestry, Industrial Corporations. By keeping up-to-date 

on related developments, Hf.SID,: can better react to changes 

affecting present project ideas and creating opport-miities for 

new ones. 

III• COMPUTER EEQUIREMENTS OF It.ti.SIDA 

,A draft proposal (Annex III) was submitted to H.ASIDh on 

~uly 9,1985 concerning possible options in devel~ping a com

puter system to facilit:i.te certain of HASID.A' s a.ctivities. 

Subsequent discussion revealed another possible use not 

considered at the time. This would be in the provision of 

accounting services to various cooperatives, ~ function wldch 

is at present not performed on a formal basis by HASIDA.except 

in its annual audit of cooperative accounts. Should this be

come· a defini~e need, then it s apparent that a PC based system 

as proposed would not be sufficient and instead a larger system 

would be justified. Given the uncertainty in this area a pbaaed 

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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The ·'.Ul~lysis of this sector concentrated on using crops which 

are or are ex1iected to be signific::int and amenable to · industrinl 

])rocesainp. Contacts were ther ~·ore mnde with ai:~riculture nerson

nel .'.1.t thE Ministry of Hf".l"iculture ~nd ~articul.'J.rly with Mr. T.n. 
Jn.1.:kson Senior Technical i1dviser of GTZ, 1.-vest GermA.ny who is con

cerned with development of crop nroducticn ~nd ~rocessinr, for the 

Horticultur~l Development Dep-::.rtment of the Ministry of State 
Farms. 

His General comments were ~s follows: 

- projects involving cans or bottles for finished products 
0'lre difficult to implement due to the cost of materials 
and difficulty in procuremF.nt. 

- nrojects mos',; desirable arc those which mmdmize the amount 

of processinr '.'l.t the f;rowin;: site thus savinr on trn.nsnort:l

tion coats nnd rcducin~ the size of the central facility, 

which usually involves significn.nt foreign exchan~e costs. 

- crop nrocesses involvin~ natural drying to the extent 

feasible 11rc most npnropriate to Ethiopian conditions 

both for expert and domestic use, alth~u~h Rrtificinl 

drying is nlsor&qlired to finish certain products for 

long-term stor..-.g1: Dill inly for export. 

- the some processinR equipment should prefernbly be usecltor 

v~rinue crops to nllow it to bo used na much of the year as 

TJOssible. Thi6 is ~specially true for high c~pitR.l cost 

equiDmont. i•s '1Jl ex.-·1n1Ple the Morti Procesein~ Plant is not 

processinr: tomatoes for seven months of the yenr and then 

switchin~ over the citrus nrocessing • 

... / 
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- P..'1rticul~ p.roj!~cts he felt could bE: considered f.:'r small

sc.~le industri."11 invol vemvnt w~re rais:!.n nroduction, dryin!?' 

of ver:r;;b.bles - ,~nicn and g.:trlic bdni· thf: simnlei:;t, th£ 

honpy industry, rur"11 opon J.."Ul boilinr: 0f rur unrefined 

mwar, cnssava :ind riyro, thrum. 

Contacts were also m.:id:: wi U Addis f.bnlk"\ ~battoir, Gu., elc Sann 

Factorv ·"Uld the F~ed Corporation to explore the notential fer ani

mP..l by-product utilization espr::cblly hllow '1.nd bone me~l. 

Since the sugar industry is 9. mnj0r nne; a visit wns made to 

the Ethbpian Sug<tr Corricration to discuss ;)Ctcn~ial fnr SUf;.'lr 

by-products ~d ancillnry projects. There are currently three 

sug'U' factnries sup~lyin~ pure whit~ su~r essentially for the 

domestic mnrket. Further exp.-'Ulsions ~nd new plants nre planned 

to supply the domestic market also. Inv.,sti~ations 'U'e underway 

to deter~ine the most economic sc~lc nf ~lant ns well 36 the 

potential for productinn of K:u1dh~ri sug~r (95.4% r.ure). Studies 

will comp:ire the c.·,sts of tradi tion...;.l larP,e nl:mts and sm."lller 

oni:.:s costin~ somt: Birr 8 - 16 mil 1 ion e.'.lch. 

The followin~~ studi.:s 'l.rt; being ;'ursued concernirui: utiliza
tion of by-prnducts. 

- an ethnnol ~nd bakers yenst plant to utilize 71,000 tons 

of m0lnsses, virtually the tot~l present supply. 

- utilization of filter-mud (3% of output) as n fertilizer 

tn revlace existing import~d fertilizers in up to 2!:J'f, of 

· the plantinir l'lrcaa. 

- cxtr~cticn of cane-wax from filter-mud for use in w~ 

polishes by tho Ethionian Chemical Corporation. (This 

may not be e~nnomic duo to the exp~nsive technololl'Y' 

involved for what is likely to be ~ limit~d mark~t.) 

... / 
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- utilization cf s~me of th1;: 60<X. t.~ns/<!nnum of _bt1r.nsse 

'lsh in p;lass-mn.kinp: by 1>ddis Gl"l.ss F1.c'-~ey. (Tests were 

succ.._,-,sful but better methons r:f C"l.rbon rcmov":\l 'll'c rc

C'!Uir•1d) • 

The ccroor~tkn h'1s fairly cr,mrilete work-shol1s which c-:n 

do most rn:tehinin.~ required "l.S wdl as c::tsting ::>f be:irint,s in 

white m~tnl, bronze :'1nd ::tluminium. ;, desire wns hnwcver ex

pressed for tht: J.bili ty to procure heavy c:'1stinr:s ( 2 t"ns nnd 

:::ibnvc) f:rnm d''mcstic sr:urccs. 

Op~rtunities were not >JUrsued in trt1.dition.::i.l industries 

::;uch !'ls millin.; of oil or fluur 'lnd b<:ver'lgc production 'l.S they 

::ire r:1:nerally done by ...,uhlic industries 'lnd the tt::chnolor:y is 

well known. There is smJ.11 scnle nrnduction rf such items ns 

wet, honey 'l1ld pe'lrut butt<:r. Limitations of these ryroducts 

st:11ms nnt so much with technnlne:·J, ri.l thru;::h this may bn n 

f"lctor, but instt':<ld is in the m.-irketinr.~ aret1 wh~re -poor p.'lcka

ginr stand~rds imnly ':t a,~cond-class prrnuc i:. 

In gent:ral projects in this sactor must b::i considered ns 

havin1,· lon~ gcsfation periods due to the need to carefully 

cvnlunte .'lncl dove:loi) th,; r"source. 
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Th0 mechnniz~d textile ind~stry is basically 'l l~r~e-sc~le 

~ovcrnn0nt-l"Wn<:d nnc :"!nd with the yx)ssiblc exce,.•tion of terry 

f~L~ic th•~rr.; (krns nr•t '.'..011ear t" be .-,rnspects fer SMn.11-sc-:.le 

':e:xtil0 m"Ulufacture .. 

':'he gnrmont industry is well developed with "llnny ~~riv['..te 

-.nd som0 '1ublic c:nterprisus ccmpeting. .ttl thoush there: Rrc 

l;i.rg(; VC' lumcs of S111ur,,:led t€xtilcs c.-.,nsumcd in th0 c0untry 

this 9.~1pe3.rs to bi:: more due tc n short::i.g1.: of decired types 

0f cl<'."th 'Uld thr: TJrcstir:e rif iM'!X'rt lnbels th."lJl in rmy shor

t:tr:e of clnthing m:?.nu!aoturers. It w:i.s thereforoJ concluded 

th-i.t the ;x·tenti 'll for divcrsific:1tfon of p:'1rment mn.nufacturc 

ii:: r;ui tc slim 'lnd in ".ny cas,~ -r;:-rr,filcs .'lrc not neccE:snry for 

products r>.lr€:i.dy m'.'..de in the c,)untry. 

Primary t:f-f'nrt W'ls f';ivcn insteRd to th.; identificatirm of 

products used in volume in the tcxtilc. manufr.cturinf.; nrocess, 

-.,articulnrly the mGchnnized sector since the hnnd loom sector 

is still ~t '.l relativdy em-ly star:e of sophistic.<Jtion. Contact 

W'lB thercfrre IM.de with the N~tinnal Textiles Corrior'ltion which 

nversecs ninc:tf;en textile factories .:in.d 11.lso directly with two 

of th-~s•; f,,,ctorics, ,.k3ki Textile Jt',".'.ctr,ry !Jnd .c;thio>'liry,n Fibre 

Factory, to dc;vt:lon r. list rif J<"ltentinl it€ms for mnnufn.cture 

by sm"lll RC1'1€ ont~rpriaoa. This list W'lS th~n circulati.::d to 

th(, more distrmt r~ctories tc: obtnin their requiremfmts r,f the 

s'.'.lm;;; or simil;-i.r nr,~ducte. -.1 thourh not :tll factories rcnlicd 

th..:r•3 were suffici<.:nt rneryonse tn Rllow cort.'lin conclusir.ns on 

~·~tr.nti:u sup0ly tc h;:: m1de rts summ.'.lrized in the following list. 

I·ot1.-nti~l..}g,c.!,llary I te.rria f~.r.. Tex_til_\;.]_ndu~tty 

{ • indic11t~s ::i ;-r,)f ..1.lc h~s been prepf'\rod) 

:,. Goc--d nroa-;icct f,-,r clomestic su-:oply 

~~ooden shuttles• 

... / 
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Plastic nickvr by 2xi ;tinr ~lnstics co. 

(Lenthcr ?ick~rs ~re rbsolete) 

Plastic er-nos/bobbins - by existin~ plastics co. 

C.'.lstings by f')undry* 

~foft fork - by die c~stin;:* 

Stnrch* 

c. Unlikely sun:.'ly (fer reasons shown) 

Sliv~r c'lns - lnw v0lurnc/lnck of n;-nr0prfo.te 

m'terial 

P"C'':~r c•-ines ?<'. tut>os - l.:w vrlurne 

'liire he~lds s·10ci'llizod ect:--·t/low T)rice 

low vc-lur:te 

Bottom -:1ron - under dcvelo;)mcnt 

\lood )')ickin;~ stick/sidE. L:VE;r - low -:Jric;;; for 

volume .qnd hi1•h qu".lli ty :rur1uired 

.ieft rr.'\te - l"w )rice/low volume 

i.lthr•ueh th..: le:ith,Jr industry is -... r;ir~1.ificnnt one, thn 

cxistinl". ·-.uhlic t:\Jlll~rics nnd ~ublic :md i:riv:1tu lcnthnr roods 

m11nufnctur(;B - mostly in shoemakinr,-a.:T'1<-J"tr to ".d<Jqu'\tely cover 

th.~ mnrket. Tho dcvr)lo'!')ment nnedcd here ~p1)c-irs to be more one 

nf uw·:r·'lding existing industry th"Ul in cncouraving new ones. 

Thu rE1cent start-u;J of Univorsnl : ,11thcr l.rticlcs to m.-inu!nc

ture many different items for export and domestic s~lee such 

as f1)otbnlls, w11llets, hnnd-b.-:i.gs r,loves ~nd ethche cases 

re<luc0e r~tenti~l for new industry in this ~re~ ~t le~st for 

the next fow ycnrs. 

. .. / 
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33: \JOOD .• !:D 'JOl·D POODLCTS INCLUDWG FURNITURB ---
The r~ iid dimishment in .:.;thio.-i:..'s dense forest reserves to 

s:-imc 3. 7% '.•f the l!l?lrl arl_•:'! limits indust:!"'i ~1 n{)tt:nti"\l .... t th:: 

IJ!"CE...::nt time. Whilu effnrts :-tr•J being m~<l,; t0 reverse: this trend, 

thus will tnk€ s0me time. 

Since th(.; S."'lwmills and nth.:r 1'1r~"" scnli:: industry such as 

h".U"d "'lnd soft bo:u-d .-md plywood nr~ virtually all r,overnment 

ownE:d, the riotential fer &.I'lll-sc<'lle cntre11reneurs is mainly in 

the W('Od-·, \r.;ducts m.".lllufncturinr. sector-bnsica.lly furniture but 

~lso other items such ns l'ldders, window frruncs ".lnd donrs. The 

r.iain thrust in this ::irea is by th" ~i ..... od Utiliz:'l.tion ·'1nd Resc~ch 

Centre {W;.R) whfoh is ent;n.gccl in v:u-ious efforts includin~ 

dcfininc ch'lr"\ctoristics cf vnri0us wol'.'ds (completed f0r 9 Sf'f~cies 

to date), rc.se"l.rchinr· ,.,nd m:=:i.rketin?: 0f ven..::ers 0f ccmmon ~.nd un

common wo 0:ds, dnvdo:>int'; simple furniture desirns f'>r wid1} use "Uld 

studyillf." "1rcserv'.ltion methods. \/U,.R is 0tlsc well :;il~ced to ilssist 

in the study (•f 11ossibilitir.:s for imJCrt substitution C'f e.g. 

textile shuttles ".nd bobbins. 

The nnc s·y.:.:ci-~s which SC':ms quite unexrlni tcd '1nd ."llso un

studied is brunboo, p.".'rticuhrly the m~lid core v~iety Oxyth11nnnta 

abyt>sinic:'l which is rt-:ncrterl to cover sr.me 1 .. 50,000 hectnres in 

~clec:'l. ncRion as well ns r. su1<'1.ll-:;r nre.,. in Sid!".m..., r0gion (equiv:'llent 

to more thM 10% of Ethiopia's dens<; forest cnvcr). h drn.ft :>rcno

S'll for n. d1?volonmcnt pr0ject '\S well ~s nrojoct )rofile hn.ve there

fcre bcr::n drnwn ur: covi.:iring the utiliz.'ltinn 0f b~boo. 

. .. / 
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The pctenti~l for smnll-scale industry is li~ited due 

tc.~ the short':l.ee of forest rr:sources with the result th"-t 

r\ll ')Ulr• '."'.nc l.aj'Gr is curr.,ntly imr.icrtcd, th.:o g<'Vf:rnment 

mr.mn-:'oly on r.rintins end riuhlishinR ~nd thr; extremely low 

consurn~:tion of '!)arer in Ethiopi::i (0.3-0.4 Kg .. /rierson/yr.) 

which reduces ~•.Jt1;ntinl for even wc.ste-Pc"lpr;r h<:.sed ::::irojccts. 

resources sucJ-. 'l.S bf'.~"l.sse ·1.nd (in the 10ng tt:rm) to h~esi. 

fnrest ::;l,mt!1ticns, this will bEo: inten<led fnr !l prC'l-r}('lSed 

... / 
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35: M .. NUF,.CTUR~ 01'' (,1!.EMIC . .15 ,.ND or c:;gmc,.L, 
I1!IT10LIDM, CO .• L, RUBB"SR . .!"n T>I •. .STIC Y'HCDUCTS 

F:1ct,. rs limiting potentinl for smnll sc.-:tl.•; cntroprenuurs in 

this sector ~re: the hi~h capital CG st ;"f minimum-sc'll~ -,rojects 

P.SlK:cir•lly in the b'1sic cher.iic-:.1 field 'l.nd th·~ ~'resent limited 

known er exploited resources bnse thus c'.lusinr, most :ir0duction 

innuts to be im~rted. 

i, visit w.'.ls mn.dc to the Nntion~l Che:mica1 Corpor.'ltion (NCC), 

the 111.'.'l.jor com:Jany in the sector, to c!i.scuss rr')ducts presently 

beinr: m'1nuf:J.ctur0d :'l.S W<:ll as futur.i :rlc:.ns, to determino th€: 

-:--0t(;ntinl fer ancillary ;;i.nd complcrnent.""rY industries in this 

sectc·r. NCC oversees 15 fnctories brokon down 1\S f0llows: 

fiO"l.f: 5 
SC1lt 2 

Pbstics 2 

'P:"lints 1 

Gases 1 

Bo.ttcries 1 

C.'.lrtons 1 

Other chcl'l!iC'lls 2 

Prntiucts mri.de presently and pl.'.'lnned arc ns !ollows: 

1. L'lundry, tcilet ec11p and detergents 

2. Sal.st 

3. Plastic utcnails 

4. Paints (nll types) 

5. S0dium GilicP.te 

6. Ct\rtons 

?. Batteries for en.rs 

8. Industrial ~:1s<,s {Oxygen, Nitroµ:en) 

9. Sorlium H1ti0chlorida 

10. Floor polish 

... / 
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11. Sh;i;:; polish 

12. Sh"U11-poo (nwnitin~ c~rt~in ~auipment) 

13. Printin1-: T nk 

14. Io1izcd S~lt 

15. Lend Oxide 

·16. Glycerin 

Pl:llls for Futur2 Prcductinn 

1. 

2 • 

3. 
4. 

5. 
6. 
7. 

8. 

9. 

Fertilize-rs 

C!lustic Soda 

Sulphuric J.cid 

l.J.uminium Sulphate 

Sodium Sulph.'.1te: 

Fulp 

P\;sticidc:s 

Glues 

.:~ssentirl l'ils 

10. 

11. 

Inedfolc vur.:ctabl(: oil for t-i.llcw substi tuti0n 

Ta'lllin 

12. 

13. 

14. 

15. 

16. 
17. 

18. 

19. 

Re~ener~ti0n ~f motor oils 

:3romin£· ( extr~.cted from s11l t) 

Golntine 

Dyn:'Ullitcs 

Creruns 

Tooth J:''lSte 

H..-·.ir oil 

:.brrissivf) househ,·ld clc:c.iner (plont currently closod) 

While future i;,l.'<ns inclurle i terns which .n.t present wculd only 

be justified in I'\ srn:1ll sen.le nlrint (such '.'\S items 16-18), it wns 

~~l~ined that these were included b~s~d on the felt needs cf the 

cruntl'Y nnd th~t NCC would n~t be ~vers~ to h~ving such items 

made in the SJ11'lll-scnl0 sector. NCC considars its~lf more suited 

to undert.'lkc larr,er sc1lo industries. ln discussinr, possibilities 

... / 
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f::-·r so..-:.11--sc'.llt:: industri·~S in oth.::r '3r•;-'.ls, (;;Spcci'. l ly plnstics, 

th•·, lir.iit::iti:'n is not considered t•:> be the l"lck of ide.':ls fnr 

r>r<:;lucts which c"ln 'be rn--:nufactured but inste<lrl is the ir.nhility 

0f sm<-.ll-SC~llc rr...,(<uc,-,rs to d:t'.'in ::.deqU:'.t;? St('CkS C'f im~'<'rtcd 

r".lw Jt!'..turi'lls ·tnrl t·: n cert.'"lin 0xt.-;nt the t_,chn·~l,.,Q" CXT'.Jrtise. 

Thus two pl:1.stic 11rcducts r,roducers in ;.smar:l .'.lre virtually 

close·:i f:)r all itc.-'f!ls cxcc:.t polyethyl0ne sheetinr, bac:1.use of 

r.:i.w m"'lteri'l.l shortag€.'s. i. pl"lstics sector study hns however 

recently betJn undert:iken by th . .:; lndustricl Projects Service in 

nn.rt t0 cxru:iinc i_)rCSti0cts for the rntionrtliz'ltion of prc.:1uctinn 

by NCC pl-:nt nn<l th0 m".nufacture in the sma.11-sco.le sector for 

c..:rtnin items nf mnrf·:inr1l interest tn NCC. 

The l::tr~e imrcrt of sn-~p in recGnt ye::>.rs w~s discussed. 

This situ"lti,~n W''!.S net cnuscc by l~ck ()f so'ln-makin£~ f!'l.cilitics 

sincu, for eX"'Jll1_)1.":, Unit~d Cil Mills "..nd Soap F~ctory hns 11 

S-'.1rrp-m:1kinp: •11'1.nt which is only onernting nt ~ of its 15,000 

ton cn'.?'lCi ty. T""iis com:>".lNS t0 import r::f 15, 169 tnnncs r.Jf sM.-p 

in 1982. One liTl'i tinr-: f.'1.ctrr m .. :mti:,n, d is tho short-"l~e ".r«~ por'r 

qunli ty nf dr1m(;stic '1nimr:l t-i.llow. NCC, "'.ri; '.lttem;Jtinf'7 to meot 

this short:J.n;o by eXT;lorin1· thE: 1 ·otenti"ll feir substitution with 

in..,dible VcGctr.hln oils but nlso se0 'l p:o:>d ;utcntinl for smnll 

sc1:1.le re~ional opt1r'1.t;)rs to sot up t.:'.llow collection '.lnd rcndcr

inr: oricr:-i.tions. 

Other n.l"()ns of '.><)ssiblc intore.st ft:'r small-sc~lc ontrenre

nours rnAntioned wns in thu proct.ssinc of currently underutilizeii 

nr.>.tur~.lly nccurri?lf~ s11ecies d vegctatirin BUch as the wild rubber 

tree and '"''":.lms which c.-i.n be usf,d for fibre, wo0d, ussenti'll oils 

.'1.nd buttr·n mruiufncturo.. This m11y have ;.otenH'll but tho b.ck of 

'lny rc:eourcc infnrmntion nnd the often remote and dis';)ersed 

chnr"\cter nf indigenous vep;etr!tion limits curr.;mt potential fc)r 

rlov olc,mi.lnt. 

. .. / 
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;. visit W'.:l.S ".lso mad,-, to the Ethio;Jlnstic F.<:tctory, ~ -public 

S8ctor -;;lnstics c<'mprmy with r.1s~w::si'tili ty fc'r t~c ml'l.nufo.cture 

0f ~1lastic r:'.)0:is m"'.inly fr.,r use in construction. t present 

'lrticles ·"11'0 lnrr;dy m!:'.de from rclycth;rhne chloric!c (~:·vc) in 

the i ollc•winr; m.cJ:.,r C:1. teg<•ries: 

Low density polyethylona film, 

:Glow m0ulded i tcms ( ~'olycthylenc) 

\Inter ;iipcs ( 40 - 160m) - PVC 

El(;ctric:Jl wirin:l'. - :,vc cr.ntod ( includin~ G.r.:iwinr- :-tnd 
str<Cndinr; 0f cnriper wire) 

Injaction m"ul<led items 

Floor tiles - ·-·vc 
B<i.11-pdnt pens 

Window shutters - PVC 

.:;thfo;1lrtstic h:ls mnny -plo.ns fnr n(·W ryrrirlucts includinr; zi!)pers, 

shrink films, mclr1rnin0 kitch .. m wn.re, rlispos."tblc syrinces, infusion 

bngs, pl'<stic smdala, :md corrufnted roofirw, hut budr;c:t restric

tions ()n rcl~tud fr-:tctory buildinr; requiromcn.ts hn.vc forccd deferral 

,.f thee,; :;)l?ns f(lr 1-2 years. Other nublic compnnios m:i.ke beverar,c 

cnscs (Zthio G!'ls '.lnr~ Pbstic Crrites) 11nd houschdd plE-.atic items 

( Ethiof'r1:1m l'.nd Thcrm0:,1lnstic). 

.. 1 thr·ur,h plr\stic mC1nuf'acturinp'. '!!lent is ccnerally nf a 

.rl"l<iuction d '1.cldi ti11nnl 

pl"tstic items iniji:W frciliti..;s docs n0t fl.l)pc.nr C'Vorly promisinf~ 

for tht1 followinf~ renscns. Thu ~rimnry problem is thCl shortar:;e 

of imJlOrtcd r'1.w m'l.tcrin.l which a!ff.:cts smri.11 private companies 

mc·re thrin the ;"iublic cnr;•nrntir·ns clu11 to difficulty in ohtnininr, 

fordr:n exch:inge: ;11;rnission. Ji'urthermorf: ~thic)';:ilr stic' s sj.ze can 

justify mP.inbininr, ~ chemist 11nri. on,5incoring den'lrtment while 

sn11lll.::r cnmpnnies do nl'lt hr-ivc the sales level to support such 

import'.lllt ~ctivities thus roRultinr. in lower efficiencies nnd 

V,Grcr qunli ty. The n'ltUrC; of pl.'lstic prnccsaing mnchincry is 
else such that !ldr.li ticn.~l riroduct can USU'.'.lly b<: mnJe with relll-
ti vely Sllll'\ll investment in m(:ulcis nssumin1· the ;1lnnt is n0t working 
:i.t capacity. Thus now [lroduction can bo justified more eanil7 b7 
cxir,tin~ ~l~nts. 

•ee/ 
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36. !Ll::!:!r;.,Crc'UR:;i; OF J!.Oi-1-i:-B'I'.LLIC ~·1INi:l!..L I'RODUCTS 

(Ji:XC;!J'T P":TROLEUM~ co;.L) 

Products in this sector ~re m~inly cement, cement ~roducts, 

cl<i.y bricks, lime, 'lShestos rrcriucts and el!'l.65 br;ttles :md 

tumblers. ; .. l th'JUf':h '1 thor~··uf"h survey cou.ld nl··t be un~erbkcn, 

it wc-uld rr:_:·pe~tr th"'t smnll sc.'lle ent~rnrises are active in these 

areas '.'lnd more crui be e.:isily set up ns requirec! to m·"lke incrensed 

volumes of finished :.iroducts as the mrirket demend and r<\W material 

.w::dlability (mainly cement) :i.llow. One area with ~otdntial is 

considered tr) he in snnll-sco.le i'lnss blowinp/mciulding for which 

a ,rofile h~s been ~re:lllred. 

;.s for chcmic:tl rronuction, the lrtck of detailad infornr.tion 

on mim:ral rcs0urces restricts the search for potenti'll rir . .,jects. 

l'eriodic follow up with the Ministry 0f Mines is rtJcommended to 

monitor devclc-rimcnts. 

37: H .. SIC MJJI';J., INDUSTRIES 

Due to generally high capital cost 3D~ me.rket limitations, 

sl!lllll scnl.e op=1ortuni tfos ~re restricted to f riu..~drios and pos

sibly ll<·n-fcrrz1us shf:Ot rc,llinr,. 

. .. / 
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38. ;:u.N~!~t{[ OF F;.:·-mc •• ?~::n '.7KC . .L . }iODUC'I'S, 

~L.CHill~Y }_ ~:~_FI~ 

The fabric~tirm cf nh::t·:.l '.•ro,lucts is the: scctGr c·ffcring 

th , mnst rros>~ects for sm~1ll-sc.-:lc m·muf<:tcture. Unfortun;ctcly 

due t" th(: 1'1ck of mrny b'l.sic met.:i.1 industries, most maturi"'ll 

in;,ut will be importi.:;.:l but it is "lls0 r~nc: which, f.';iven n0c.;;ss!\ry 

equi~:ment <in;l m9.tori~l imports c'1n st""trt u~; rel::ttively a.uickly 

usin1c~ ex~ertise which is '"vailablc in th2 country. 

Con be": W'lS m~ :Jc with th8 Nr.tti 1 .. nal Netal ~forks Corp.( NM;JC) 

to ·.~iscuss thtir ,1rr:sent ·'lnc~ pl;-:.nn\J,1 prorluction tc. racognize 

p:•t>JDti'11 C'V(;rlaps -:nd .<tl$O tc· invcsti.11'.".'.te the !''·1tenti~l for 

:'"lrovisi:m nf "l?lcillrtry pr(Y!ucts. 

ThiR r1ublic corr-·rnticm m".nn~cs twenty cnm!'·'lnies in metal 

W'""·rkinr :ul'l enr;in; crinr: inr~ustri•JS with the f01J.owinp; breakdown: 

h.~usch.:1lr: utensils (4 -r;l.'1Jlts), h<'.sic st.-::cl 1•ro(!ucts (4 "!'l::mts), 

sm"tll farm im:-·lemm.ts, bus ,':\sficmbly, trn.ctor '.1Sn~mbly, :lry Cf;;ll 

hr-. ttcrif:a, umhrcll<ls !l11d mcb.l ~nd -.. '".lod furni turc m~nuf11cture 

(7 r:il:mts). ~lhilc thm:·~ !lrc m.-..ny prc-.jucts in the :-;ipelinc (list 

-:.tt.~iched) which cnulr? uvcntuolly offer r:in:-iortunity fnr mcill'lry 

item, the nnjc'r offort was 'ledicqt(;d '.lt this tim~ to invcstit;r:iticn 

.-,f .'!.ncill~ry items for exi~tim: inrlustries whure n~!eds P..rc mor1) 

cr~ncr,-:;t;J. The list ,. f ::mcill1'7.ry i toms nr~ssibly runen"l.ble to smtll 

sc.'~le production att'"'.ched w:ls devcl·•p0d in conjunction with the 

centr.-:tlizcd purch.<lsinr.: derinrt:nent nf NMWC exci::11t f,.,r the tra.ct ;r 

'1.sscmbly f'lrmt ':lt N'lzrnth which wris visited sc?Y~rA.tely. 

The tr.~ctor rlant stn.rtnd oper'1tions in i•U(.':USt 1984 rmd 

until now h'ls buen importin,:; ".Dr~ ·issP.mbli.n1~ cmnplete kncck down 

kite: 0f two models 0f trt\ctor. Current :1roduction is ~t thfl r~te 

of 500 pi::r ·mnum :::1 thr~·u,·:h with nll'l.na t0 incrc"'.F:O to 3000 tractor.as 

per nnnum ovnr the n~xt 6'Jvor'11 yc.~rs. Th,1re h·"'IB P.lso b~en a study 

for a c~pital inv.::stment of srmo Birr 1.5 billion which would allow 

domestic production nf ur, t:) 8~!, of tht: trr.ict•.1r. p-'.lrts ".18 well ~s 

... / 
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'.'mnu'.ll production uf 400 combine h!U'V0sters, 3700 tr<ctor drawn 

imdem.:ntc mrl 3500 t" ns of s:.are r·•.rts. :.1 th0ugh this study 

continues to b\; under r•;view ':u.; tc its hir-h c !st, the intentic-n 

cgui...-,rot;nt 'n.rts wh.:ire pc:ssible. s~,ccific.~.ti.-·ns r:.nrl ~'rices for 

all ccimpvnent •nrts esscntb.1 to ~y -:tr'mer substitutability 

study, h".!vc b.::en requested frcim the for•dgn su·.rplier by tractor 

Discussions were also held with .• M.C.~., n compnny jointly 

::-wned by Nn.tfon.,.l M~t~1l Works, l"i'lt rind Ivcc.:-, the l:'tttcr two 

bcin;: vehicl1.: m::inuf11cturc::r.s in Italy. This cc>m-p:1.ny mn.nuf.-:lcture:s 

sover'11 m0tlels r- f trucks '1.J1.d inti.;rci ty buses :1.ncl hos a current 

c.;1p:tci ty cf :thout thr·~C vchicl1~s ;1ur rl.<ty on en~ shift or .<tbout 

800 ~1t:r yef'.l.r "1lthnu.;h current ·1Ut;'ut is less thrin this rlue to 

shippins delnys. i. tun yo-:J.r pl-:tn ;.'ro....,oses t·"' buil~. this cmYi-

ci ty to 3000 vehicles ~er ye:-:r thrr·nch f.-:cili ty cxp'.l.nsion. 

,_:;ffortB ~::-.;: contjnuin'"; tr• increac.1.: .~thic·>i'.Ul cr·ntont by increns-

inr; th~ work <!om' by ... HCE i tsclf '111'1 by '.~urchrisinr mrre processed 

e;(··o'.is frnm othor ·i:Gthi"'.'bn comp'lni,~s. L,lc:.l contc.:nt is npnroximntcly 

2<Y/; <ind it is hopod th,~t thiR c~n bu increnscd to rtt lenst .,.a;, • 
• J.iC.t;' s c·Wn oi-•r.rntinns are; bein~; hro3.denri m"inly through the purchase 

of a 215 trm press which will ul0w moEt she'1t met::U t0 he fc•rmed 

l("IC!!illy. 

~e: 

Iter .. s currently TiUrchaaed from ~thor ...:thi<JY1ian comp.'.3lnies 

WPodcn truck l::ir-.diea 

Sprin;~s from Sthiosprinp; 

Tirus frr-1m :.d~is Tire 

- J!'orun f0r se:i.ts from ethiofr->'.'JI! 

Electricnl wire from 8thi0plastic 

... / 
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Pl'.'lns "lrt: und.:rw'1y tc. S'.'Urcc: the f,-,11owin~; i t·:)ms lricn.11-y: 

3?.tteries 

RubbEr 'ln·t :··l·~stic nrc·'iucts fr·"'m ;~thh·".'.·l'"!stic 

l.'air.t 

Fuel t;inks 

Zxhaust pio:-ies nnd silenc,:rs ( fl("•Ssibly) 

r'urther items which "<n~.0:'.'r ~5 r)r·ssible cnndide.tcs for lnc.<\l 

s0urcinJ1'. 'ire rr'..di:"!. t0rs, se:'\ t-coverinv m.".'. teri'll, fl.:oor C•JVerini; 

ma.tcri 1.l, c0.".l.ter! sheet met'll f0r hus int.:riors, sm~ll frormed/ 

welded m~tal D"lrts, small f,~rF~in1-:s -,nd die c••st i terns such C'IS 

rl,...c•r h:mrlles. Detn.il .. ;d inf0rm.,tiron w:1s still . .,_w'li t.-.:rl nt the 

time nf comi)leti1~n r:,f this study. 

8evur'.'.l visits were m··.rlu tr. th.; ... gricultur:'ll Ef')'liinment ~nd 

Technicnl .Services Cnr1 n...,ratfon (,.t.TSC) which re:')orts tc the 

l•,inistry .-:·f St1.te :·arms .':\ncl is rus!YJnsible in Tl:lrt for imncrt 

·"<ntl distributir-·n of tr'lctors, c~"mbinef! 1 tractor rl.rnwn implements 

'.1.nrl r0lnte:d snsre rnrts as well 'ls ovcrh'lul ,,f en1~ines. This 

cnr'['lc'r'.1tirn ri.lsc; rents 0ut mri.jor constructi<'n equi;)mr.mt ns well 

.'\s rrnvic~inr technic'Jl service to stat._, fo.rms. At present the 

tr'11.. tors qnd cr·mbines qr•.) im~·.r,rterl in finish eel cr,ndi tinn from 

Yu~osl<ivin -:nd the GDR .<>nn all ST'"Jres arc imnnrted :1.lso from 

these :md other countries. Thare hns b•:en n prnpc~s~l to manu

f.'1cture certr\in shl;)et m'~tlll r\&semblics in .lETSC esr,ccially for 

cnmbines hut bur1i;et c0nstraints hr<,Ve forced ri deforment nf such 

activities. 'lihile there is little ·1ntantial for ~·roducinp; 

ccrt:lin items for new tractors ~nn cnmbines nt present, there 

dc•es seem to be bettf)r 'Yltenti11l for ..... rnouction 0f sp,'3.re nru-ts 

since :•ETSC is free tr, ~iurchllse wherever it wishes. While a 

serir•us stucly W('ulri h'lVe t("\ he m'"1rie bofi:re prortuction commitment, 

there c:in npr-enr to 'be ;•rasn£!cts fr-,r i terns such :1s rrvii'ltors, 

sheet metal "tssi::mblbs, hydr'lulic pininfl', c(:rhin sm-"l.11 forginf(s, 

'\Del ':'.IOssibly r!ie c.'.lstinp:s ->nd wcldmonts. Vnlumc of US<.\t;e docs 

nl"lt p.-,rmi t cr"'nsider3tion f 11r manufacture of such enrine 'items 

'18 bushin~s anrJ be~irings. . .. / 
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Cr;r,t'1cts W(T•; :ils·- m"l:fr, ':ii th the ~this".""i "'.Il Tr~ns1X'rt 

Constructi,~n ;.uth..,rity ( -.TC._) "1.nd the Ethior-fan Building 

C.-:nstructic:·n ;;uthcrity ( ;;;3C ) since t'tr7 use significant 

numbi::rs cf vehicles. Genernl c:--nclusi·-·ns sup11crted the 

rr-,visi n -f iteris such -.s :_; ... ~sc .,n·l .. Mc~ use but rlctc'ilori 

inf.-:rm.'1ti.')n W?.s not rcceivcrt hy the time c·f study cnmt'letion • 

. ··I 
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List :f -:-·ln.nn.::d nr·~jects 

(M.<!.y 1985) 

Irs.je:ct 

1. Imlustrial r:; ... ~r.:; -;--"'.rts ;·l -:nt 

3. ~Jelding ·,lc:ctr0d•1 nlr:.nt 

4. i:':lectric l'lml) manuf:.cturine· pl~nt 

5. Tr!lctor "!Dd 'lgricul turo-.1 ic:quinment 
mti.nuf<icturinr; :1ln.nt 

6. Irn•'rcved simpl;; farm imrlements 
"ll.:::11.t 

7. Rollin."; mill inte~r:. t )d with 
dir1:ct rcductinn ~}1.:mt 

8. tiater rump pl'lnt 

9. fir·t0rs, tr:msf(·rm.,-:rs & cr,n0r·J.t0rs 

pl'lnt 

10. F"tsteners nla.nt 

11. f'iv.: fittinrs -:-;l"J.nt 

12. !hnd tni:ls ril'l?lt 

13. ~l~ctric.-il fittin.~e f>hnt 

14. Bicycle :'.lnd lcw ~'"·St vt.hicles 
-;:'l:-:nt 

15. Locks "!nd ~':.rl.locks ".".•bnt 

s~ 

:kin,. imrL:m!lented 

Survey cnmpluted 

Study Cd!l'.'l<ited-pr•-Jj;;ct shelved 

Fe~sibility study complet~d 

P'.'.rtl~r im;-·lcmented 

l'rr.t>'c:0 l signed with 
:Sul1i:'1rirms to conduct study 

IdcntifiGd 

Beinf im;,lem~nted 

Un~t-r study 

Tr'1nsforrned t0 H,,SIDa for 
industri~l est~te 

Und•!r sturly 

Im 'L:mentef! 

Under study 

Under stun.y (with Il'S 
invnlver::ont) 

Irlentified 

Ic'cntified 16. 
17. Office '1n1 h<>useh:""·lil equi":,ment U 

1 · n' er ~13.nt (refrir;t:r".l.tcrs, w.<:tcr he'ltt:rs · study 

18. 
19. 

21 

22. 

23. 

w~.shinp- mnchincs, filinp; cabinets, etc.) 

Dry coll batterite pl~nt 

Pilot f0un<~r1 

Enr.ineerin(? r~csir:n and dovel:)"'
ment centre 

Pil"t r)l:::int f0r simr•le f1rm 
im1,lemente 

Le3d nencils pl~nt 

Under 

Under 
(UNDI' 

Unrler 
(UNDI' 

Under 

Untler 
(hin. 

Study 

sturly 

stu<ly 
-:-·r,,joct for training) 

study 
:)rojt::ct f,~r tr!'.'.ining) 

atudy 

aturly 
·:1f '·~i.to t.-'lke over) 

cr:mnleted 

... / 
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I!. .TION .• L ~f-::.0'?. .L ,;r·RXS CORI' • 

.. NCILL..TIY I'J':Cl-!S l'R.i:d..UiilLRY ID~·;TIFIC,,TIONS 

(Tr.-ictc.r 'l.Snembly r-.l~nt nd inclurlerl) 

.. luminium rliscs 
aluminium h-indle:s 
B:lkeli te h'.'lndles 
Tiiv1;ts 

II. pRY CELL D .. TT .. ~ms~ (UNITED .. '1UITIIB com·.) 

c.,rbon r·~d 
(Size R20 ~ mm. ·~inm, x 57 mr., oil imnre;i:nr-.ted or 
wmc immersc•l) 

tlteel wire uncr,,·>tt.;(l 1. 95 mm. 
" " " 2.on mm. 

vl::itcrproof nylr:-n t'"'..ffeta cloth 
W.;.ter;1rr:--,f cloth rdir,i··us mc•tif 
s-~rincs 
:.ut ·m"ltic foldini--: fram1~s 
Nnn-.-utnm'3.tic f-,ldin;~ fram0s. 

G,lvn.niz,~cl st·.~")l wire 2.2mri. 
( tn be 1!r.'\wn tn (). 75 mm.) 
Dolomite pnwder 

v. ':.TllIO!"I.Jl Hrm.L ':'.£>0LS F"CTCnY 

Plastic handles f()r m.".chets (new T)rNluct) 

VI. ~!;;n',.L , ND wOCO FURtlITURB (7 "lrtnts) 

rvc lenthcr 
U17hr•lstt:,ry mnte:ri'.'ll 
Harcfoninp; mwdcr ( Knuri t) 
rli=tstic sc:ckets 
Pbstic rails 
Glues 
Rubber cC1rde 
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F R 0 J E C T I D E ~ S 

P I .F E L I N E 
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.'OD. BEVJlRAGES & TOBACCO MFG. 

Pro.iect 
:Milk products incl. cheese 
Lr;.isin production 

Citrus juice and oil 

Dehydration o.f ar.,ricul tural 
products 
~:en.iered tallow 

Rolled grain brev.kfast 
cereal 

Syrups 

.i.~or1 ey & b~]>roducts pro
cessing 

Che~:ing gum 

~ell/Tej brewi~g 

Btarch processing 

Product/Uees 

Raisin for domestic and export 
markets·. 

Juice for local sale and oil 
for export 
Fruits, vegetal'les, herbs and 
spices 
For soap factories 
Replacenent for imported cook
ing oe.ts 

Syrup from sugDr-canefor house 
hold and industrial use. 

High quality honey, wax, royal 
jelly, propolis, pollen, bee 
venon~ 

Usually made from chicle 

Fermented traditional bevcra13es 

From cassava, potatoes 

e 

Pema.rks 
~idBenk is considering 
bee profile 

bee pro.file 

6ee profile 
AidBi::ink analyzine; also July/85 
£ice pro:::'ile 

Oi;tta and other cereals f;.vni
lable but ~arket size is 
que~tion2.hle. 

Market may be too ~mall to 
Eupport r:.inimu:ri. rc~ile plcnt. 
Follow-up required • 
.AidDank if? analyzing. Nef.ids 
increased nur1b~~r of modern 
hives to ~up~ly quelity requir
ed. ci:··e j does not need ld.gh 
quali t;)' honey). 

Under una"!..yeis by IPS but drop
ped.. : ·DEl!Hrably would Uf;c 
local resource if avail~ble 
Ma;rket S·tudy required. 
Economically yuestionEble since 
could displace large no. of small 
brewers without other income 
source&. 
&ee profile 

-
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32. TEXTILE, WZ.dUNG ... I'P .. ..REL .... nD LE~.THER INDULTRIES 

N~'".'.>er 

3211 

3211 

3?11 

3?1? 

3212 

3212 

3233 

;z;233 

3240 

Pro.ject 

Nylon taffeta cloth 

Canvas coating 

Spindle ta.pe 

Measurins tape 

Terry fabric and towels 

Cotton gloves-some rubber 
dipped 

Leather board 

Carrying tags 

Microcellur sheets 

l 

f 

• 
t 

.. ~ 

J 

ProductsjUses 

For umbrellas 

Woven tape used in textile 
machinery 

Household & industrial use 

For towels, t,c:irments 

Mainly industrial use 

Made from waste leather 
. mainly for shoe lining 

Ii 
.f 4' 
. ~ ,,.. 
"f" ·~Suitcases, 

~.,: ~. ling bags 
trunks, travelL 

" 
,· : Shoe insoles 

> ;·: . 
- t; "'. 

I 
... I 

•i 
-

ti 

Remar·ks 

United ~ .. bili t ief; Cor). ::;....iport~:d 
693,000m. for Bir·r 1.5 rdllion 
in 1982/83, 83/84 
Proc~ss req~ires inv!StiGetion. 

IH~1 .. ..nalyzing July/85 1 .. 33 million -2 

See Frof ile 

Market evalualion re1uired 
Process is si~ple. -

See Frof ile 

Market size uncertain 

.. ...nvlysis bcine-; finilized by N'.;J.tiow. l 
Lf;ather & Shoe Corp. 
Ini tia.l cp.paci ty expactEJd to b(~ £JUf
ficient for public and privute requJr
ments for Eome years to c,me • 

IPb Jillalyzinr, July/85 lC'S,000 pc.s. 

Classed with 3560 as ploRtic 

... / 

~·· -
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Nu.."'!lber 

3319 

3319 

~319 

)~19 

;:-20 

... j ... 

WO.D & WOOD TRODUCTS INCLUDING FURNITURE 

Pro,ject 

lrlproved Bee-Keeping 
equipment 

Bobbi.~s and cones 

Eihuttles 

PickinE ,3tick 

B~~boo furniture ~nd 
woven p~.nelling 

e 

Products/Uses 

Modern hives a~· high qunlity 
to support processing plnnt 

Textile indu2try 

Textile industry 

Textile industry 

Furniture and housewares 

e 

't ,.-;.. ........ ,.:, 

Rem~rks 

.... lready beinf mcrn1foct11red by 
Wanzw Fnct cry (~ •• A..), ... J.:DU C)cko) 
Rnd pr·ivnte workshopE "lt JimrnR, 
So do, etc. , 3000-'~00 in use De c/t2!t 

Lee Prof ilc 
Ire .... naly:zine; July/e5 9JO,OOO res. 

f;ee Profile 
IPf: analyzinc July/8~ ??,000 pcs. 

Low price doc:r. no; jt st ify Gf;VE lop·
!:1E:nt effort fo1· volw es r.1.eec:ed 
(e.:~;. Birr 4~,o fo::- 3roo pi"c;.ki11{ st:'.ckf.;; 
:n·. n t ~.kaki) 

bee Profile. 

... / 
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34. f'lz..lruF .. -..C'rUP..E OF F~..PEH .. JlD F..-.PER FTIODUC'IS 

NU!!!ber 

~1419 

:~-419 

.,.,,.,9 
;•"!".l. 

:~11.19 

=~~19 

_
7i419 

7.!Ll 9 

Project 

Book rn.:::.tches 

•. ~aper cones/tubes 

Sliver cans of fibar-~ard 

Pulp moulding plant 

Duplf;X "bocird lo.nination 

F'o.per coating 

Decor::,_tive wrapping paper 
~..nd wall-pvper 

.. 

e 

Products/Uses 

Paper matches for s~okers 

Textile industry 

Textile industry 

Egg tr·nys etc .. , 

Household use 

e 

--~- l 

-1 

Remarks 

See Frof ile 

Little de~and seen iL responses 
froo textile industry. 
lPE· analyzing July/85 1. 3 willinv: pc 

Soall volume 

See profile (not c:;1;si<terec:. pror :i ~~
ing du~ to 1 ack of r:TrKr t) 
IP~ anelyzinp; July/85 + ~il lion 1 C£' _ 

IFS nnalyzing July/85 i;oo tone 

IFS c..naly2 in13 Ju.l'Y/85 fi,._,roo tone 

].\Lr>.rli:et analysis re-~uired. 

.... I 
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35. ~.:.N'UF.i~CTURE OF CEEr~IC.:J.S .t..ND OF CjBi'lIC".JL, fETROk"lJH, CO".L, RUBBZR •. J'1D PL.i.STIC FRODUCTL 

Number 

3500 

'.15 11 

3511 

7-·523 

35?3 

3529 

35~~9 

3529 

3529 

Pro;iect 

ChemicPl products. from 
indi~~.enous trees and shrubs 

Calcium corbide 

C8.lci~ c:.rbonate 

Shru::ipoo,;topical creams 

Toothp~ste 

Pencil lead mfg.& 
cart-onrod 

Vegetuole tanr.ihg .~xtract 

Frinti!lg ink 

Essential oil from 
eucalyptus 

e 

Products/Uses 

\Jild rubber, palms, etc., 
for fibre,essential oils, 
FUms, etc. 

Lcetyle,'e production 

Pe~··sonal use 

Pcrson().l use 

To support proposed pencil 
f ectory and dry cell battery 
manufacture 

For leather tannin~ 

Printing 

e 

HenarkG 

Resource studios 9nd coordination 
with f'iin. of .... gricul tu re requirec:. 
Industrial utilizAtion usually 
requires imported species in ple.11 t
r.tion setting. 

IPS analyzing July/85 750 tons 

IPo ane.lyzing July/85 1, 500 tons 

nc:.rket size JFObably rer1U1.rea 
consideration with profile ~~23: 
rr:1oothpeste. 

See Frofile 

Obtain proccssi~:~rmation to 
det0rruine minimum plant size. 
One plant proposed 'l::·jt may he: 
sepnrete. 

Developrr!ent requires er: tnblichmenL 
of' plttnte.tions. 

.. • . •. ~· ·/ . ( I --.,("'o, 

'15 Analyzing /J\lly/8,. ~. ton•:) 
°(N!lc: Pr~serit1y.;~io'u~i~~ ~e.i;o) 

IPS Analyzing ~uly/85 8 tona 

. ~· .. I 
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.3529 

3;,51 

.
7 .559 

3660 

;,560 

~!560 

.3;so 

- - 3560 

3560 

3560 

..'.illimcl b;:<.'- product utili.,.a
tion particulnIJt 1t one-merl 

Bicycle tyres & tubes 

Rubber eraser 

Plastic raincoats and other 
thermowelded ~roducts 

f'iicrocellular sheets 

Tooth brush meking 

Pl~stic bobbins/cones 
pickers 

Disposr bJ. 1
.; plcstic syrinr:-es 

Flastic 0yeglass .fza n1~s 

Miscellaneous plaEtic ite~s 

= 6 = 

Bone-llital mainly for 
fertilizer 

Bicycles 

Ernsing pencil/ink 

Various consumE'".:' uses 

Shoe insoles 

Cleaning teeth 

Textile industry 

Medical use 

Fersonnl u::·e 

Various industrial & 
household uses 

e 

See Profile 
IPG ~illRlyzing July/85 300 tons 
of glue and gelatin 

See profile 

Gee J:rofilc 

See, Profile 

IPS .u.nalyzing July/85 75,000 sheei,s 

See Profile 

Insuffieient volume for new indufOtry 
L"'y inter·eE't existinr; plestics 
Coi,.,")~ny. 

Market rmfllysis rc~quired. 

Gee lrofile 

Mainly suited to' present plactic 
industries dub to t~chnology limita
tions and relotively sr.;u.11 demand for 
'"ach item. 
However, IFS is undertaking plastics 
sector study for NCC in part to 
evo.luate rationalization and mfr. 
in smAll-scale sector • 

. . . / 

e 



3560 

3560 

3560 

3560 

Bakelite handles 

Plastic coll~psible 
tubes 
Nylon zip f&steners 

Fiberglass reinforced 
plastic products 

It 
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Cooking utensils 

Tooth p~ste, creaJ'.:'ls 

Clothing 

Tanks, eovers, bonts, etc., 

e 

Could be combined wtth proposed 
bakeli te electrical products Op('-
ration. 

&ee profile 

IFb •. nalyzing July/85 600, 000 
meters. 

Research ~qquired to id~ntify 
proctuct8 and dc.:mnnd. 
Capital invectment is modoet • 

. . . / 
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)0 !'~..Jro~'~.c':'URE 01'' HON-I'iET .. J..JLIC Mllm:hJ.L rEODUCTS (EXCEPT FETHOLEUt1 .l>.ND co ... .r.) 

NUI!Lber Project 

3·610 Porcelain products 

3620 Glassware 

3699 L.brc.si ve paper & cloth 

3699 Grinding Wheels 

,694 Mill stones 

3699 Wood-wool cement board 

-

Product/Uses 

Low tension insul~t~rs and 
ceramic table ware 
. ' 

· . .. :· ... 

Pressed ~nd mouth-blown 

Sanding 

Industrial use 

Grinding grRin 

Building construction 

e 

F.em.srks 

bee Profile 

See Profile 

IF& .. .nalyzing July/85 100 tons 

IPS 4Jialyzing July/85 190 toLs 

IPS .. .nalyzing July/85 15 ,000 p::drr 

.nvailabili ty of wood waste is 
uncertein. Te~ts r·t:quired • 

. . . / 



~7. &&JC N:::T .. ..L n~DULTRIES 

Kuober 

~710 

3710 

3720 

Project 

Foundry - cupoJa £urnace 

Foundry - induction furnace 

Non-f~rrous sheet 
rolling 

e 

.. 9 = 

ProductjUses 

Gray iron castings 

Ferrous & non-ferrous 
cru:;tings 

.... luzninium, copper, brass 
for cooking utlnt~~~. 
foil, handcrafts 

e 

Hemr.:rks 

See Frof ile 

See .Frofile 

f'ivrket survey required 
cu::-1 ent imports see.m small 
but need confirmation. 

f ... 
•l.•. ~ 

.. r.1 14.,,:..t., .. 
"' ~ 

... / 
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~'8. !:b:!:fUF~CTURE OF F~RIC .... TED r:ET.,L l'RODUCT[,, M.i .. cnn;EHY & E<}liIFEENT 

Hur-ber 

3811 

Pro,ject 

tie c~st products 

3311 Locks and keys 

3811 Padlocks 

3811 Saw bl~des 

5811 Table cutlery & kitchen 
knives 

3819 Sheet r:ietal ~.,,orkshop 

"3f l 9 C::.ble making 

3~19 Fine wire drswi~g 
-z,;-,, Q 
_.,,, · •. ..L ~· Band puops 

:.:::1 C) Heald t:le.tes 

:21C) Solar w~.ter hePt~~s 

3219 Television ar..tenna 

e 

Product/Uses 

Various pnrts for building, 
automotive, <~tc., 

Boor locks 

For cont~iners, buildings 

HRcksaw, circular SP.w, pnnd-saw 

Household institutions 

.~LTLC combin0 hnrvcater 
pr.rts, etc, 

5te01 an~ non-ferrous 
c~ble 

Cteel and non-ferrous wire 

T;~ filling, insectidide 
sp1·nying 

We~ving equipment in 3 
fibre fac 1-ories 

Household and irstitntional 
hot water 
T.V. signal reception in 
distant are~s 

e 

Remarks 

See Profile 
IFL ane.lyzint;· me1·1~llic door/ 
window h.~ndles July/85 ;'o tons 

Ih~.1 o.nalyz~nc·· July/85 50 tons 
' ' 

IF£ r.nnly~iILf Ju.1.;y/85 100 t;ons 

IP6 analyzing July/85 30 tc~s 

See Frofile 

Se•:: F'rofile 

Dem9nd low re ~conomic plant 
size. Seo !refile 3219: Fine WiJ~ 

See prof iJc 

Se1.~ Frofile 

(iee rrofile 

5ee :rrof ile 

Gee profile 

u ! 

I 



3819 

3819 

3819 

3819 

3819 

3cH9 

~819 

3e19 

3819 

3819 

3819 

3819 

3819 

J819 

Small spring making 

Small forgings and 
weldments 

bcnf folding & forming 
pans 

Back-pack liquid ~prayer 

Pressure cooker 

Bolts and nuts 
(cold famed) 
WOod screws 

5tetionery fasteners 

G:E'.s cylinders 

Lantel"'ns 

Wickstoves 

Water met~~:-s 

Small staoped metal 
products 

Pins & needles 

e 
= 11 = e 

Various incl. umbrellas 

Various 

Office building construction 

... gricul ture 

Household use 

Various 

VBrious 

For box and flat files 

Household, restaurant use 

Household use 

Household use 

Water di~tribution 

Staplers, puDches, date 
pads p~ncilsh~"'.'peners, ~tc 

Safety pins, hair pine, 

needles. 

'·0~".r·~1'1. •"~ . !ll, ", .!!'.;: 

Few large v~l~Ae uBers 
at present•Could be ~mcill~ry 
line for wire-drawing plant. 

See Profile 

EBC". SU(!,ge s te d 
Size of Dl'lf;Jing ne.x·ket potential 
requires t:.'.n 9.lys is 

5ee I'r0:ifile 

See l'rofile 

IPL analyzi 1g ,r,,1y/85 150 tons 

IFS enalyzi1£ July/85 7~,000 gross 

IFS analyzi ig July/85 25,000 groef." 

Dem~·md vBri i'!:ilt and 5mall for higr 
quality pro luct requtred. eould bo 
part of ext·3tint:, weldi.CE shop 

IFb a:nalyzirw, July/85 30,000 pcs. 

IFS enalyzing Ji·ly/85 30,000 r:cs. 

IPE-e.nalyzin.~ July/85 so CO res. 

Market rppenre """o sr::.all but 
requires nnnlysis. 

IPS An~ly•ing July/85 30 tons 

. .. / 



)819 

)819 

3sa2 

3822 

3822 

3829 

3829 

3833 

-3833 

3833 

3833 

3833 

Metal fittings for garments 
and lenther goods 

Gas cooking ranges 

Snall farm i~plements 

Fabricated parts for 
carts 

Simple metal-working 
equipment mfg. 

Concrete mixers 

Wheel barrows 

Electric co~f ee maker 

Electric stoves 

6ewing tiacbines 

Water boilers and immer
sion heaters 

Electric kettles 

== 12 == 

Buckles, straps, rings, 
etc. 

Simple type for household use 

Small-scale agriculture 

To be supplied to ~mall 
builders such parts as 
wheeel hubs, axles be!lrings 

Bender, shear, ~lling m/c 
drill, lathe, etc. for rural 
work shop·'-'· 

Building 

Constructibn, agriculture 

Rea-tau~. l;lse 

Including hot plates 

Home and industrial use 

Household restaurant use 

Hous:ahold.· use 

e e 

Market ana.lyE"is r 'quired. Demcr:d 
appears low at pr ~sent. 

Market analysis r~quired. 

NMWC currently mvnuft..uturing various 
items but quality ai-ree.rs qucstion
ahlc. Would appenr rest to upgrade 
N?-'IWC ':le ti vi ty de::eirablY with ration
s.J.ization allowing SI:Jall-scale parti
cipation in certain seotors. 

Use of cnrts seems relatively low 
at present. 

~ossibly based on Int. Technology 
U.K. simpledeaigns. 

I:PS ~uialyzing July/85 60 pee. 

IPS analyzing July/P? 9300 pc~. 

See I'rofile 

IPS ;.,,nalyzing July/85 5000 pcs. 

111WC has id.entif ied e.s a potential 
project.scale re1uired is probably 
outside H .. .LID.1-.. s~ope riccept for 
simple assembly :>perP:rion. 

II'S analysing July/85 40000 pcs. 

Market analysis required. 
Could be combined with 3833: Woter 
Boilers end Immersion heuters. 

... / 



3839 

3839 

3839 

3839 

3839 

3843 

- ~843 

5843 

;a43 

843 

Light .fittings 

Flash light (metal) 

Bakelite electrical 
:fittings 

Flashlight (plastic) 

Electric lightbulbs 

Filter eler.ients 

.... utomotive radia m. r and 
oil cooler 

~uto~otive hydraulic 
tubing and hoses 

Brake lining material 

Radiator caps 

- 13 ... 

Bui1.:Lings 

Dry cell torch for house
hold use 

Buildings 

Drycell torch for house
hold use 

Vehicles 

Hydraulic, air systems in 
vehicles, agricultural eqpt. 
con~truction eqpt. 

Automotive brakes 

.... 1so :fuel, oil caps for 
engines 

e 

';' ~~l r!i"'-~~~;·, '~~ ,.,.,,;,,.~,;~f'<'.'··" •,'fl>'ii:.r',.._"ljl,•1•·~··•;:•' ' " 

IF& analyxing July/85 5C,ooo pea. 

See Frof ile 

IFb nna.lyzing ciuly/85 27 ,000 dozen 

IP£ analyzing Ju.ly/85 500,000 pcs. 
See also profjle 3839 Flashlight (metal) 

!.JNWC has COI:lpletcd project fe~.Sibl
li ty study. 51.:.. .... ll-scale r-·serr.bly 
operation coulc'i 'l)e considered usir.:.-: 
some locally rr~~~ components if 
NMVO:io not procAed. 

II-G ar .. Jllyzing July/85 60,000 pcs • 

Se0 Fro.file 
IF'& analyzing also July/85 3,000 pen. 
See Profile 

Minimum size Pl"4Ilt too large but 
requires confirmation 

Part of 3843: ~.utomotive radiator 
and oil cooler 

... / 
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3844 

3844 

3844 

Bicycle manufacturing 

Bicycle accessories 

Invalid carriages 

e 

= 14 ... 

Iersonal 

~;cycle carriers, kickstand 
t~nders, cheduguards 

e 

See Frofile 

See Profile 

Market si~e vf thos~ nble to 
pay must )e considered. 
Might be ~or;1hined wi.th 3844: 
Bicycle rn mufacturing • 

. . . / 
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N911tber 

3909 

:390~ 

3909 

3909 

:l909 

3909 

3909 

- 15 -
l91 Other Manu:f'acturing Industries 

Pro.1ect 

Cellophane tap8 and 

paper tape 

Clock assembly 

Insulating tape 

Umb:· .e.:.las 

Duplicating stencil 

paper 

Typewriter ribbon 

Brushes 

e 

Product/Uses 

Stationery and packag

ing use 

Household use 

Electrical insulation 

Personal use 

Of':f'ice 

O:f:fice 

e 

Remarks 

See Pro:f'ile 

Simple project probably u•ing 

imported battery-powered moveQ 

ments in lGcally made c~sea of 

wood, basket-work etc. 

See profile 
XPS also Analyzing July/8.5 

400,000 rolls 

~~s AnRlyzing July/8.5 50,ooopce. 

See pro:f'ile 

IPS also analyzing July/8.5 

9.72 million sheets 

Sae profile 

li'8· also analyzing 27, 000 dozen 

:X.PS also analyzing 450,000 pee. 

.. , 
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ANNEX V 

?ROJECT PROFILES 

(Sorted According to International Standard Industrta1 Classirication) 

Jl 13 

Jl lJ 

Jl lJ 

3115 
3121 

3211 
3212 

3319 
3319 
3320 

3419 
3420 

3523 
3529 
3551 
3559 
3560 
3560 
3560 
3560 

Citrus juice anrl oils 

Dehydr~tion of fruits, vegetables, herbs and spices 

Raisin Production 

Tallow supply to soap f~ctories 

Starch production 

-------
Spindle tape for textile production 

Terry fabric and towel manufacture 

Wooden bobbins and cones for textile industry 

Wooden shuttle manufactury ror textile industry 

·Bamboo furniture and woven panelling 

Book matches 

Pulp moulding 

Toothpaste 

An:l.mal by-product uti1ization - ¥~rticularly bone-meal 

Bicycle tyres and tubes 

Rubber erasers 

Plastic collapsible tubes 

Plastic eyeglass frames 

Plastic raincoats and other tbene#elded produdts 

Tooth brush making 

..... I 
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3610 

3620 

3710 

3710 

3811 
3811 
)819 

" 
II 

" 

" 
" 

" 
f 
" 

3833 
)8)9 

J84J 
3843 
)844 

)844 

3909 

" 
" .. 
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ANNEX V (cont 1 d) 

Porcelain low tension insulators and ceramic tableware 

Pressed and mouth - blown gl:assware 

Foundry f'or ferrous and non-ferrous casting 

based on electric induction furnace 

Foundry for gray iron castings based on coke/charcoal) 

Bupola furnace 

Die cast products 

Table cutlery and kitchen knmves 

Back-pack sprayers 

Fine wire drawing 

Hand pumps for tyre filling and insecticide spray 

Heald plates for three fibre factories 

Pressure cooker 

Sheet metal w~rk-shop to make such items as 

AETSC combine harvestar parts 

Small forgings and weldments 

Solar water heater 

Television antenna 

Electric coffee maker for sestaurant use 

Flashlight 

Automotive Hydraulic tubing and Hoses 

Automotive radiator and oil cooler manufacture 

Bicycle accessories such as carrier, Ricketand, chainguard 

and fandere 

Bicycle manufacturing 

Cellophane tape and paper tape 

Duplicating stencil ?aper 

Insulating tapo 

Typewriter ribbons 
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3113: CITRUS ~TUICE urn OIL ==================== 
Product :.'..n.r~ ~.:s.~;s -------·-- ... --

Juics :·-~i 'Xtracted from the fruit for use mainly as 

a bever:igc i::.. llrJtels, restaurants and private houses. 

It would -,).,.; ::.~ ... _t:mded for the locsil market. 

Oil is c:~racted as a by-product from the peel of 

ci tw.s fru i:'.-::G (gssential oil) for use in confectionery, 

perfumery -:._c;,/variety of other industries. This would 

be mainly -~'' :·':':'ort product. 

Tobroadenthe scope and processing se~son of the 

project, it is suggested that other fruits ~lso be 

considere1~ ~ .... r juice such aspni:eapple mango and papaya. 

Market Pot..,'YltL-1 

The cu··,~- :_)t market potenti~l for juice is difficult 

to gauge · ·•;,..,<;< ie.lly in view of the existence of the 

nation.qlly--mr·:~c::,J Merti Processing Plant, which is just 

commencin~~ T"'Cessing of citrus products. Jt is suggested 

that any :i:•·:;. r,~sted entrepreneur investigate Merti' sex

perience ;:-.s ,~ rt of his marketing investigation. This 

investig,:i.tic.·~ :.10uld also include a user sur1ey in the 

urban rn'lr~~ ·;;, .;hich is expecterl to be the main consuption 

area. 

Inv0sti-,, tion of the int~rnational market for lemon/ 

lime oil \l:i.11 r:::q_uire contact with potential buyers. In 
view of t 1.1.; r.:1 . .:'.ll quantities involved, it may be advan

tRgous to cn~s~lieate this oil with that from Merti if 
local 11i:irk.:i;s '>·nnot be found. 

Capacity 

\n ;:tnNl<:l input Of 7~ --. ':. 1! citrus product is 
envisa~~a. 

. .. / 
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Process 

A sm.ci.11-scale operation c~n probably not consider 
full year op.~r:-ition or concentration of juice due to the 
cost implic:~ions. 

Since the citrus processing season is only about 
six months, it 5_s highly desir11ble that other crops be 
processed i,,_ tbc offseason to use thP. equipment more 

fully and also to occupy the permanent labour force. 

The Merti pLi_;1t is processing citrus fruits in an attempt 
to use the tL10 available during the offseason for 
tomatoes, ~ieir main product. 

The process steps are as follows: · 

- In.sh, :i_nspect, weigh and trim fruit 

- '.!:xtr;'.ct oil ( ~itrus fruit) 

- ~xtr:i.ct juice 
- Jl::i.rify I filter 

- Pastourise juice 

- Mix v 11 itives 

- Bottle/can juice 
- Le.~1 :-:md box 

The residue •:rould be dried AS animt:tl feed. 

Raw materiel.ls 

It is ·:::::pected that the main source of fruit would 

be from s,,1e.ll-holders al though state f ~rms could be 

contacted to judge their inter~st in supplying also. 

There is ::1.t prc:,sent no firm idea of small-holder produc

tion al thou.:~h ::.:ff ort is currently underway to propagate 

improved citrus species for small holder and larger farms 

so production is expected to increase si311ificantly over 

the coming ya~~s. Mapping of the potential suppliers 
will be essC;utial and plant siting will talce this into 
account. 

. .. / 
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Other \::. :r concerns in obtaining fruit from the 

small-hold;"::- sector will be the collection and quality 
control szrstff·1 for incoming fruit. 

As notoc, efforts would be made to process other 

friuts such ::s pineA.pple, mango and paps.ya to diversify 

production. ::;1.J extend the processing season. 

Other i T}Uts would be additives such as sugar, 
acics !ind n.r.·;R :rvPtives. 

Regart'"! in5 packing mRterials, careful attention will 

hRve to b0 2;i vcn in view of the shortage and high cost 

of cans and :)ottlcs T lin-wall blow-moulded plastic bottles 

with foil-sc·.·'.l0d tops may be an al terna.tive. This would 

however require an initial mould cost. Ethioplastic 
should be cont:i.cted in this regsu'Cl. Implementation of 

the proposed :a .. ·tional can-making plant could resalve this 
problem. 

A.mplc :1ncintities ofpotnbl.? WAter will be required. 

Machinery ::-.n(l e(1uipment 

- '!'ruck (2 tonne capacity) 

- Inspection tables 

- Jeic;h sc'!lcs 

- Oil 'xtrnctor 

- Juice extraction equipment (may vary for different 

fruits) 
Fil t .. :r presses/centrifuge 

- St::tinloss steel pasteurising and storage tank 
'Bottling/canning line 
Laborr•tory equipment 
Boiler 

... / 
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Personnr:?l 

Administrnti0n ----- 4 

Skilled wor~.\:' ·rs ----- 5 
Semi skillc=:·:i. \\TOr1.rers ----- 8 

Unskillea ~.rv::..'k·:rs ----- 12 

Land and bu_i_l.d.:!::-~ 

900sq.m. 

400 " 

1,(-1.nd 

Building 

capital 021:t.1,:z 

i1Achinery r.n-~. equipment 

Building 
Workin~ c:-:i.pit .11 

Birr -
350,000 
200,000 
150,000 

?00,000 
==:===== 

1. The loc::tion nnd availability (timing ~nd quantity) 

of rc.~w fruit must be confirmed even bP.fore a potential 

plant sjto can be selected. The collection and 

qu11li t;;r-co:i::trol system for truil; especially from 

sna 11-holrlcrs will require car~ful consideration. 

2. Jnvesti~~; .. ~.tion of tne local market for juice should 

take into c.ccount the results of the !1erti process

ing pL'.nt 1 s experience in a similar venture. 

3. The sup·.:o~:.y situation for bottles qnd cans is difficult. 

Thlzi' w,··.llud blow-moulded plastic bottles may be a 
soluti...1n. 
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]11): DEHYDRJ. TION OF FRUITS VEGETABLES HERBS ARD SPICES ==-==================•==========='==========·====== 

Product and Uses 

Dehydrated rruits, 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 fvods are also useful in combatting shortages 

of food domestically during the pre-harvest period and drought 

conditions. 

This profile is a som&-what general one which describes 

It mechanical and sun-drying methods of dehydrP.tion considered 

feasible for Ethiopia, mainly for the export market where quality 

requirements are particularly important. The drying of grapes 

for raisins 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 propo~cd tunnel drier has an output capacity of 400 kg. 

of onions ?er 24 hours of operation or 100 tonnes/year operating 

on a 250 day )Jear 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 system• 

over small-holder output. 

Proceee 

Al though the tunnel drier system has a higher capital coe·., 

than that for sun drying it is recommended initi~lly, given that 

consistent high quality can be more ea~ily attained and the plant 

'••.I 
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is not as dependent on weather conditions. This also allows 

future handli.ng 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 thr~ugh-out at peak dry season bervesting 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 

extensi~n 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 di:f:fer). 

1. Tunnel drying_ method 

Wash, peel, trim and inspect r~w-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 int~ strips 

Load on trays on truck (approx )Okg/truck) 

Place one truck in drier approximately every half hour 

Tunnel drier reduces moisture cohtent to about 1°" average 

Separate dry material (5-6~ moisture) from wet by ki~bl

ing machine or rubbing through sieve. 

Dry wet material in a bin drier to 5-6" moisture 'ontent• 

Screen and inspect final product (mill if required) 

Pack in moisture proof c~ntainers. 

2. Sun dfYing method 

This method is suited to material not requiring pre

treatment, other than washing,peeling and tri111111ing. The pro

duct ehould also be able to be cut with a simple band operated 
slicer. 

. .... / 
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''ash peel, trim and inspE:ct raw product 

Cut product into slices 

Load on open or covered trays (or ?OSsibly mats} separat

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

Turn by hand once per hour £or day 1 and less £requently 

during the £ollowing days until moisture content is about 

to;b (3-5 days under Nazret conditions). Product must be 

protected £rom rBin, dust, insects and livestock. Trays 

~re stacked and covered at night. 

Bag and transport product to the central location • 

Inspect, grade and weigh incoming product to prepare £or 

final drying and to determine payment to producers. 

Dry all material in bin drier to 5-6% moisture content 

Screen and inspect £inal 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 har

vesting times to ensure that the operation can continue over ae 

much of the year as possible. 

1. Products not requiring pretreatment 

Onion 

Garlic 

Chili 

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

2. Products reguirin1 pretreatment 

Bnnana(may not need pretreatment) 

Carrot 

Sweet peppor 

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

Turmeric is another product which may be saleable on 

the export market. 
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There are many other products which may be dehydrated 

but their marketability for export is questionable e.g. 
cabbage, beetroot. 

Other materia1 inputs are su1pbur dioxide, ca•atic soda, 

sugar and salt. 

Machinery and Esui;pment 

1. Tµnnel drier sxstem (see remark 3) 

Two stage tunne1 drier probably e1ectrica1ly heated COlt

plete with 12 ~:rc>lleys, 3 transfer trolleys and 150 trays 

Bin drier 

Inspection and trimming tab1es 

Vats/cooking equipment for pre-treatment 

Slicing/dicing machine (e.g. Herbot W.Germmiy) 

Screens/sieves 

Hammer mill 

Final inspection and sorting conv..,-or belt/table 

Packing equipment 

Washing equipment 

Truck (2 tonne capacity) 

2. Sun-dryinc axstem 

Requirements additional to the above are as tollowa1 

- Vats and brushes tor washing 

Inspection/trimming tables 

- Hand slicers 

Trays (approximately 1000 - 1250 trays would be required 

to achieve an output ot 100 kgs/day). 

Galvanized iron sheets pai.nted black as solar collector• 

(optional to shorten drying time and thus reduce no. ot 

trays and stands required) 

- St~nds tor tray• (and collector) 

- F~ncing/•eah to keep flies and insects out • 

. . . . / 



Personnel 

The tunnel drying system will require most central labour 

since the peeling and trinmiing operations are done on-site. 

Administration 

Peeling and training 

Loading and drying section 

Final drying 1 inspection,sorting, 

grinding, packing 

5 
42-54 
6 

) 

6 Others 

62-74 

The stm-drying syatem would require the same amount of' labour 

for the last two entries above depending on relative output. 

Land and Building 

Land (excluding any sun-drying on-site) 

Buildings 

Tunnel kiln 

Others 

Capital Out.lax 

1. Tunnel drier system 

Machinery and iiquipment 
Tunnel killl 

Other buildings 

Working capital 

, 
Birr 80,000 

• 
• 

50,000 

100,000 

Not available 

2. Sun.drying syatem (per 100kg/day out-put) 

Trays, solar collectors 5,000 

Remarks 

1. Thia proJect will be more feasible i~ various products can 

be processed at different times to ensure as much of a year

round operation as possible. 
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2. 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, 

Ne.zret. 

"Appropriate Technology £or Dehydration 0£ Vegetables and 

Fruits• by T.H. Jackson. 

• Low eost Dehydration of Fruits and Vegetables with a 

Tunnel Drier" by T.H. Jackson. 

3. The basis for the tunnel drier portion is a dehydrating plant 

built near Khartoum, Sudan producting sweet peppers, onion 

~nd other products (see above ~rticle). 

4. To increase flexibility of operation and profitability this 

project could be combined with a system which collects add 

wholteaies fresh product to local and overseas markets 

(by air). Thus the best quality product would be sold fresh 

and the remainder dried. 

5. It is recommended that contact be made with the Horticultural 

Development Department under the Ministry of State Farms dur

ing development and implemeatation of this project. 
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3113 R;~ISIN PRODUCTION ================= 

Product :uid uses 

Raisins made from grapes ?.re a high ener~ food which can 

be stored for long periods. They !ire used alone or ae :'lD ingredient 
in 'PJ'epared foods and also in wine-making. 

There is a larr,e internationnl trade in raising 3Dd wider 

~vailability in Ethiopia would increase the m.~rket ~.re, which is 

currently served only by high cost inrported r3isins, beyond the 

purchasing t>OWer of most pea~le. 

Seedless raisins nrc the most co11111on internationally traded 
version. 

Market potenti"ll 

The fnllowinc rn~rkets are apP,Brent f0r Ethiopi.'.lll rai-'"'lS: 

- domestic household consumption (possibly includil:ig relief 
efforts) • 

- church services. 

- wineries (if storage facilities n0t available for IDUJt). 

- confectionery makers. 

- exports (with aceeptable vnrieties - probnbly later en). 

J.t ~resent there is little or no local raisin production 

although the Horticulture Developmont Department has conducted 

tri~ls of various available vnrietiee ~nd with one variety -

Tikur - being pref erred. 

While no form.-.1 market survey h'l8 been carried out the 

response to the trial production has been ~ood ospeciall7 from 
ehurchea. 

. .. / 
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It wculd be expected th~t lnc~l r~isins w0uld be pric~d 

low..:r than import.s. once sii;:;nific'.lnt nrc~duction is underway, 

:ll thour.h expected prices have not been d.:;terrnined. 

Given Stnte Ferm inte:rcst in r"'.l.isin prcJuction, the wine

r.i8F: u-e not considered a nc-tcntial m.:u-ket for this ~r('\ject. 

Capacity 

This industry is not seLn as one which h~s specific c~~~

ci ty limit~tions since the only signific::mt production invest

ment item wnuld be the drying sheri which C.<\n be incrensed quite 
economically. 

Given resource limitations, 250 tonnes of raisins wo~ld 

seem n reasonable t~rget in the medium t~:rm, to be dried over 
~ period of about 4 months. 

Process 

Tn r~duce cnst of transoort in view of the 4:1 fresh/dry 

ratio, to retain Quality and to reduc-0 the size of the central 

proccssin~ facility, it is desirnble to do as much drying as 

possible nenr the growing sites, probably by the small-holders 
themselves. 

However, with ~x~ected initi~l supplies comin~ from state 

fnrms, the need to refine processing techniques, nnd the 

coincidence of one hnrvest with the rn ins .'.l combinl'!.tion of 

small-hclder , sun dryinr, hopefully ~t ~istnnt siteSand centrlll. 

rtryinr; on xncks seems appropriate. 

In either .::.~1se the nroeess woulrl be 9.S follows: 

wash r:rapes with caustic s0da (o~tionlll) and rinse with 

wnter. (oil-w~ter emulsion is oonctimee used ~lso) • 

... / 
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cut -~·unchs int0 nit-:cl;s '.Ul(! 1-iy on trn.ys na>1cr or r'1.ck. 

C ;:ivcr "· t ni:::ht :i.n,4 ;:>rntect n~'1inst dust, rain, ."lnirnrus, 

md humruis ·md also bees (in c0rtain location). 

dry f,'.r 12-25 drlys until mcisturc cnntent re:1ches 15%. 

sort c ood rr!lduct from stems and rejects. 

p:lckage in moisture proof containers. 

It m~y ~lso be feasible to remove the seeds by m~chinc. 

Fumigation m'.ly be necessnry tc prevent insect infestation during 

stornge - ~lthnu1:~h studies '1re required. 

Invr.lv~mcnt of small-holc~crs will require an cffoctive 

tr~inin~ nnd ~xtension service by fact0ry ~Grsonnel ~s wtll as 

~overnmcnt extension officers during the 3 ycnr pre-prorluction 

period 'ls well as durin1• -:iroduction. 

Raw mnterfol 

Gr::lrics 'l.rc grown in tht: Ethiopfan hir;hlnnds with two cr0ps 

a ycnr ~ossible between 1200-1600. metre elevation 'lnri onr; ~Jer 

ye:1r ::.bovc th'lt. Five state farms - Zw;1i, Nur!l Er.'.l, Dulrnm, Gurlor 

"..nd Debre Zd t 'lre tho rnnin producers. ,,1 though it is pl'lnnen to 

incrense state fnrrn plrmtinv to 1250 hn. frnm tht 73 hP.. bc'lrint::: 

fruit in J'lnuary 1985 there will still only be 335 hn. bc.'.lring in 

1988. From this cir1::-i prortuction is nlrumed to incrcqse frcm nn 

estimnted 450 tonnes in 1985 to 1700 tonnes in 1988. This nr0rluc

tion was ;'l'"lnned to c::~ te:.J: to the Wineries which directly import 

mc)st of thdr requirement 'lSI!lUStor:raisinsJiowevcr, lnck of 

fresh gr'"lpe ,rc:-,cessing f11cili ties m'ly rnE:an nn excess supply of 

f;T'lpcs will f~xist first for fresh re:t.'1il s.<ilc -"nd then for raisin 

prN!.uction. The axtent of this notentinl DU'.);>ly nucrls further 

annlysis, .'ll thr,u~h th•)re C>"Ul 1! be OV(:rsurr:,ly in the rnnjor harvest 

se.qson in Jfl.nuri.ry,-Mllrch when 65% of the crnp is h~rvested • 

. .. / 
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The small holder sector is in an embronic state with woners 
having only a few vines nainly fo~ p~rsonal use. Extension ser
vices have not yet been set up for this sector: although tbese 
are planned to be initated. 

Given the relntively 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. f otential produc
tion at mid altitudes (2 harvest) of lOt/ha/yeor and a conversion 
ratio of 4:1 for Tikur would require only 100 ha. to support 
1 250 t/yr. raisin operation. ~4llowing for lower actual produc
tion and inefficiencies only some 200 ha. should be required • 
This appears to be quite m~nageable. To extend the season, smal•
holders in various locations would have to be contracted. 

While the Tikur v~riety seemed best in recent initial Horti
culture Development Corp. trials, other varieties including seed
less ones are being cultiv3ted and could be utilized a:so. 

Ot~er inputs would be caustic soda (opitional), paper and 
packing materials. ~dequate potable water is necessary at the 
drying sites. 

Machinery and equipment 

Washing/pretreatemnt vats 
Druong sheds 

iui ~ustralian model with 10 levels of wire net~ing under a 
gal~anized sheet roof is suggested. ~suming approximately 25% 
of the crop would be dried on rack in a conservative 3 months 
season, with lOKg. of fresh grapes per m2 of drying surface 
and 8 days drying time about 500m2 of drying sheds would be 
required. 
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Scrting t:-i.bl::;s/cc•nvt;y0rs 

'JeiGh SCG.l~s 

ra.ck'1f'ing equi ·1rnent 

L'.:!.bor"1t,1ry/tcstine'.". enui·}ll')cnt 

Truck 

Dcset0ninc mnchin'" (if nvo.il.'1ble) 

P::;rsonnel 

( ;.ssumini; ~ dried on - site) 

:.dministrn.tfon 6 

Direct l~bnur 

- Skillc:ti 

- Semi/unskilled 

L::md o.n.l buildinp;s 

3 
15 

Excv;:-t for the Llryinr: sheds, builrlin,~· rcquircmr1nts n.rc 

modest 1 nndrt:ciuirc.::m..:.nts "l.re; qui tc i~~r1:c, how..:vcr with sCO!JC fcir 

future growth '.lnC. s0 .'.l ru:•:il lncrticn would be -r:rnfor.-i.hlc. 

L':.m! 

iluilr1in1~s 

Office 'In(~ scrtiu~stcrt1 room 

Dryin1: shv:!s 

Co.nit~~l 0ut~ 

r1-~cr~ncry -:nr' equinmcnt 

Buildin~e 

Office "'.nd sortin1:/st0rf1 rr' m 

?OOOr.12 

3()(Ti2 

5
,.,,. 2 
" l!l 

_ _filn:_ 

50,oco 

120,000 

Nr t ::v~ilrible 

( :lcpondu 0n "•ro<luct :iricing) 

... / 
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R o m '?. r k s 

1. ..5 a d,.v1;lc;:>m0nt l_)rr>jcct Much uxtonsit'n ·1ssist~cc will be 

r0:.:ciuir0d fr0rn the: D0pi"lrtr:cnt . lf i.r:ricul tur0 durin1·' h0th the 

2. It is sur:r:e:stcrl th::1t c:..,ntn.ct b<.3 rnndc with th.:: Horticulture 

Dcvelopm~nt Dept. who are: conductinf-1: grmdn1:; and pr\~cessing 

trfols. 

3. Since it is felt thr.t small-holder pr0duction could eventu

.'llly form the bulk of input, oncournp;ement by the cntcrpre

neur. rlurin;; the: 3 yc'1.r vine gcst:::.tion "';)<:riod would be 

beneficial. 

4. Fc•r roferoncf; Ge<; the hook Gr.,-n~r'"ll Viticul turc by ·.Jinklar, 

Cr.nk, Kliuwc;r .-inrl. Lirlcr,of U kc.-i.lifrrnin. Press 1974. 
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1·rc·'luct ·~nd Hses 

This ,,r,.,Hle envis;.r,.:;s the suprly t:) sc•:"\;' f;.ctr:ri<Cs nf 

rendered tr:lL'w c0lll,ctcd from sm.;.llcr .,h':'..tt,,.,irs ;.nd sl<tU/':htcr

in~ sitos to rcpl~cc imparted distilled t~llcw f~tty ~cid. 

Gi vcn th!.) r,~~inn;.l disrersion c1f the soap f-:.ct0ri'"s, there 

nr- .:;r-.r tn be n-r-:->ortuni tics f0r sever.1.l •!;'er.ti' ·IlE to he nrrn.nizcd. 

There m'ly nls0 bo .'ln 01_::-nrtuni ty for u~;-r~radin1r the refin;.;d 

bll.;w t.· C'.lm"Y)cte with <lfatille;d f'ltty ·,cido in ni1•hcr <1U"lli ty 

sr:.n.ps but this upti< :n i:o n0t •..;xrL,rod in this "rofil8. 'I'his 

prcfile instc'1d ..--.sEum•.;s th-it im·,nrtcd f'.1tty ;.cid c:m be initially 

rc'r'Jlc-.ccd in !"'.ll dnmentic l~undry so:=rr when trcllnw iG Jlr(;cessod 

to 1. l•cVel equiv-dent tr: th;.t ;::ir•)duccd 'ty the J.dcl.is i.b1.ba 

C\b'1 t t(;ir. 

Rendured t:cllnw crnsti tuL:s 60-i'.;5% of th·~ in;•redients in 

sr·ap. Hend0rui t'1llow is thcordic>lly 76'-/:; ( ,f the tn.llcw t'.'.kcn 

from the ·mirrol ::.1 thc,u1~h !'rrJ.ctically 60% is consid1_;rcd ."_ rorison".

blo off-tN<e du,; tr' the T1r"scncc nf sifl'Tlific::mt quenti ties of 

•.)the:r mntGrfrls such '1.S dirt, hnnns, tissue -md nther mntcri.nlA. 

,,1 thr,ur.h the rem·:inin,~ 4C1f, m2y be used ns e:.;":. anim"ll ft~<:id suri

plcrncnt, th,. r;;1'.i"n'1l riispersion nnd qucstionntl'-" Sllnit Dry con

ditions nf collactinn mnk0 this dnuhtful. 

Re:fined tnll0w nlso has ~ bon~fit ovor im~rrtod distilled 

tallow fr~tty '1cirl. in thnt the: i;lyc<;rin" is yv--t rcmr·V(!ri. The 

Gull~lr. Sr·>11 F'l.ctnry hn.s instrilll:d •>quipmcnt tr: rcmrvc thr. 

r;lyccrim, from the sn~p durin(" i~rocesGinf. Glycerin;.; h-..s r;nny 

uses includiri."'; hcinr .'.1 ·s.,...lvent, ·;lnsticizcr '"'n<l sweetener :n~d 

in the mtmuf'.'l.ctur0 <.'f dynnmi te, c0smdics, inks -md lubricants • 

. . . / 
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l·:::irkct P~tcnti·'11 -------

Th,~ cv2rall d.;r.nnd fl)r '1dri.i ti(,ncl d0mestic s~ )~lies of 

t<>.ll("":W is sir'nific::>.nt r·ivcn thrct im?cn·tvi t::>llcw fr.tty acid 

in 1983/i)'1 ~cc::mntcd for scme: 88% d tr··t·.l tallow us•-.€;•; by 

rublic 8'•'.lJ1 c•·mpnnies. 'ihero is n.ls:: 1)ct-~ntictl to incrc~:se 

sn,"'\j'"; nr·"}duction itself in i~thioni3. since d0mestic output only 

supplies nbout h~lf the m-i.rket. It should be nc·h.d th~t 

ine<liblc ver"eb.ble cils c'1n '1lso renl~c t"lllow ~~nd studies 

·:re ~r icccding 1.t thC: llniv.:rsi ty ;~f i.ddis i.b:::bn. '1.t the request 

of th.::: Nc-.ti'lD"l ChcmicP-1 Cc.rnnr~tion tn L:~1lorc :1o!:'Giblc r!omes

tic S'.)ut·cin1':• l'.;xcludint-". this ~'·;s~ihili ty nnd '"\ssuminr. no chow~c 

in the :1r."T;'.'rti~,ns of domestic impc1rtcd :·reduct, the tot'.ll 

imported bllow thich c.~uld be substituted is currently csti

m.'1ted R.t s•'mc 4ooo tonnes :--,110win1· fer the f'1ct th~t ccrt:ctin 

hir:h qu.'1.li ty soap would c0ntinu<; to r0euirc <listill•~d f"ltty 

_F::i.tt;y:-::icids 2 i.cid~ i.nil'!l"'tl f11ts 8 oils 

fr0m Refininti: unrrncossed inedible 

(431.310 ( 411.391) 

C.;u:-tntity Vctlue r~uantity Value 
(Tonnes) (Birr OOO's} (Tonn0s) _(Birr OS-0' s) 

1982 3035 5,010 

1981 3497 3,294 
1980 3534 6,762 

1979 2438 4,123 95 219 

1978 603 2,269 

1977 803 1,004 

1976 843 1140 

Source: :.nnunl Externrll Trqde Stntistics. 

Th~ 0Utput nf tho v'lrinus publicly owned soap corporntionB 

and tallow consum'{'tion ~re shown on the ::itt11ch0d tabl<: • 

. . . / 
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t,lthru,<~h, m."1rk~tinr c.-nditi:'nr::: h'.VC ~'l"ycd ·'.". ;:'='.rt in the 

f.-cctc:rit:::;, in· .. r.i li t:i t: "·r•'iluc•_ ne.".rer C"' ·"cit::, '1 sL-nific,,,nt 

f".Ct:ir is the· shnrt·~l''" f t·111, w. 

Th.: .. ,Mis i.'b :h'1 -,r_-.. tt··ir curre:ntly ch:crrcs I'.irr 1o'i0 

11cr kro fer r..:nckrvd t:i.llow • 

o on/ 
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Cange i t:v :: ta l 10J'1 re nu ireMent of soar fnctorieJ.,s 

r- C2.rncity in tonnes 
-----------~--- ---------------· - -·--·--------.... 

Consu~ption 1983/84 ~~.c. 1g76) 

1 0 

2. 
11 I 

' 
.:t 13·1 

I ~ · I 
II I s · 1 

I 6. ! . 
I ' I 

:;n .... e of the 

l:~s ta bl i shr; ;:nt 

Gu~lele ~~eP Factory 
/ .'ld:t." s '"bc;l)") ~-I•\_.'.,. .">. ·· .. V. 

".J z ere th 
I''~ctnry 

~'~I"' Sf:> i S O[l ~ 

~srRra ~o~p F~c~ory 

1 T;' ( .. , ,~ .., ) 
.. _,i,Ii. .... " .!1.~ -=.-..r~ 

~~l !·I 2 ) 
(.ndd is .'-\.bo"IR) 

L~ite~ oiJ ~ills Scan 
(J-:..0dis Ab·1ba) 

I l'.ctual 
. 1 cf 

j:.Jotent i ·111 1 op ~/84 
, ;·. c 1°'76) ~ J..J. Cl , 

----------· --·- •• - ....... -·--·-- -<I 

Locri 1 b-il l 01 .. .r 

;.:._~it 0 

Ir·~orted 

Di.s!:ille0 Fntty 
"'-c~.d ·------t 

I 
------+- tonne 

V!11Ue 
(Birr) 

,~-~t. j V;1lue 
..L~.£.r"l.~C )~ .. __ (Birr) I 

5,50C" 

!+, 100 

2, r.~oo ' 
? LC;:\() 

- ' . . . 

1 ,400 

15 '0('0 

~,)OS 

2,2~2 

1 '26'7 

'?PA-

1,003 

2' 7,P.2 

140 

530 

I _,,) 
I - ~~-1---1 (',() ')) 
I ~</O 

21+0' C:20 2' 120 

,,1C, C)CO 1,252 

'7:,.1 
c;o 7. 
,,' ··' 

; . /J~ r----r( ,J'. 7,J) 

S,4'?6 

1~ , PC 7,, , C??C 

? 'r, .'?(.' ']')2 

1, 51',7 ,4?4 

1,1°?,211 

11~ 

-- -~-· 
1) 3ii.i.S --::·'.1:es t0ilct S0<1D for ;·.rhich loc'll ta1.lou is clrdr 1 ••d ·n.ot to ··c « 1 ~it:.hl0~ 

2) .. · ... ~l .: 1 c2.r:not Uf~e tal lOt-i or f,-1tt:v acid ns it produces so::in b,,.,secl or, ;:;~': ~:Lr·tic 
df't<rt'f'l'.t. 

3) I oc,11 ta::!..lo\-! usP<'l o:r,[y for "brown" 11:\umlry sonn torteth~cr with sonp-str.cV:- fro~ 
oil Si'Pd . rocess. "'.!hitf:" le.undry soan U['C:S edihlc oil .,nd ir"norted L>.tt~/ o.cid o 

_·/;,. - ::ot nvJi1..Rble. · · 

~ource: ~!~tional Che~icnl Cor~orRtion (Pxcrnt rtqtn on tallow rpqryirc· 0rt 
cf Fnitr-d Cil i'ills '- Sor.in .F:ictor;v whic:-:i i.s 0sti,..,nted). · 
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Capacit:y: 

Equipment canacity would vnry dependin;:; on the nU!'lber of 

collection no in ts but would be :-il·tnned to ul tillk"ltely replace the 

imported fatty acid used by "1. Tnrticul "lr factory tmd assist the 

soap factnry in better meetinv its t.~rcets. 

Since the envis"?.c:ed renderinf" equipment is ouite simple it 

will not be difficult to ~djust the size to .qccount for the 

volume of sup·)ly in n p'"lrticul.qr 'lre"1.. The c"1.p."1city would be 

such '.'l.S to cover :inticinnted fluctu.:i.tions in supply e.p: • .:!:Rster, 

New Yenr. 

I'roccss Description 

The reriuired ou.:!li ty of outnut if; .?,ssumed to be the same as 

th'lt of tho h.ddis .'.b'lbn :.battoir, "1.lthour,h its' suifability for 

replacement of a sif,Ilificnnt proportion of imported distilled 

fatty :icid needs to be confirmed. 

In the J,dciis i.b'1b1' .,"b:ittoir, crude tnllow oil ~nd other 

liquids are removed centrifur,nlly from n cooked m"1.ss of t~llow, 

offal <"nd lones. The oil is sep'lr:i.ted frol"I other liquids by 

heatinP' with steam Pnd drriwinr: of the t~11low cil. Since tallow 

only would be nrocessed in the e:nvisar.cd on•:ration, there should 

not be '.1 nc&rl for this fin11l refining process. It is noted thn.t 

the Gull~le Soap Factory does not do nnything more than steam 

cookine: the tnllow rind dr-'lwing off the oil directly for mixing 

with other sv~p-mnkin~ ingredients. 

Since the equipmont is quite simple under the 'lGSUmption 

~hove the important process p~rametcrs nre fnr more those of 

organizrttion r~ther than technology. 

. .. / 
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Th~ stens envisioned 1re: 

1. Tnllow collecticn 

2. 

Rend0rin1:-: f"'lcilities would dt.:sir'"lbly be locnted ne'.'lr 

m:ijcr slaur:hterini; areas. For si t•:,s further ::>field the 

p€rsons collectin~ ~nllow would nrobably do it ~s a side

line to ::i. rer,ular r\ctivity. Pem,le who cculd be suitable 

are these who butcher livestock for srn~ll-h0lders ns well 

~s hide ~nd skin ccllcctors. 

Rendering 

The most cconomicnl method would probably be to cook 

the tallow in vats henterl by w0od-fires _or kerosene. 

Steam cookin~ would not be warranted due tn the smnll 

volumes anticipated "tt ~ny 0ne rendering sitr;. 

\/hile much of thu tnllow oil w•:iuld be drawn directly 

from the cookinr v~t, n pressinf! op1;rntion would bu used 

to ;:xtr~ct the b3.l11nce. 

The talJc-w would then bo filter1:;d -:tnd poured into 

reusilble: drums supplied by the so"tp f'.'lctory fr·r trnns

-port'ltion to n stor!lf"e locr:i.tion 0r directly to the 

f-:1ctory. 

The nress-c:U<:e will likely be discarded nlthourh it 

cnuld be drie:d,r:round ."\nd used for ::mimal feed. 

Rnw mntcrials 

T~llow wnuld bP, m~inly obtnincd from cnttle nlthou~h there 

would also be some potenti31 from ehec.p n.nd p;o:-its. Production 

of rnfined tRllow is estimnted ~t 3.75 kg. per head of cattle, 

b11sed 0n the Mriis i.bnba nbFJ.ttoir -rroduction fir"Ures, although 

... / 
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this v.-,uld chllllfe with th(; :'lV<;ra~G siz~ r: f '1nim"ll.. Sheep 'Uld 

ro"'lt t~llow off-t'1.ke is e:stim~.ted ·>t Cf'!, '"md 7% rt:STH~ctively of 

th'1t of cntti.-, 1''1sad ·::n rcl~tive dr0ssed vei~hts • 

. 
M'1chincry "nd Squhm.:-:nt 

V~t (2 per loc~tion) 

Kercsene stove (2 ~er loc3tion) 

Hand press (1 per loc~ti0n) 

Filter ~rr'Ulfement (1 ~er location) 

(These ite~s could be m~rle locally) 

Truck with lo::idin.·/unlo'.'1.dinr- f::i.ci li ty 

(2 tcnr.e c.q .. ·n.city with 4 wheel drive) 

Personnel 

M~uinr,er 

Secret(lry/clerk 

Driver 

1 

1 

1 

Workers 2/3 Tl£~r site (may be part-time) 

Land & Buildincs 

The buildinl!B at the: renderinr-- lnc"tions voulrl be very 

simrile 011en shed cnnstructinn, fenced for security. 

The centr:"ll office ".1.nd stornre ::ircn would be of nominal 

size as most t~llow woulct dcsir~bly be shipr-ed diructly to the 

so~p fqctory with excesp, stocks stored outside. 

L-i.nd 

Rend£:rinr-: sites ( c:ich) 

C1::ntrnl loc'.ltinn 

Buildings 

Rendnrinr; sheds (each) 

Ce:ntrnl loc~ti0n 

100 m
2 

150 m2 

... / 
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Ct1pi tal Outlny 

Mnchinery ind equipment 

Vnts 

Truck 

press, stove etc. 

Buildinp.:s 

Rendcrinr, sheds 

Centrnl locntinn 

!Norkin~ c3.pital 

Birr 8,000 per site 

30,000 II 

" 
" 

5,000 ner site 

50,000 

N/A 

(De'!')ends l'lrr;cly on ordering ~nd ~.'lyment practices of 

soo.p c0111pn.nh.s) 

I<cm.:!rks 

1. ,. key consideration is the lop:istics lif collnctinr, tflllow 

:'ls well ·'1B the si tine• of the rendering si tee for the most 

c0st effective h1ndlinr,. 

2. ~vn.luntion of this profile will require close co-ordina

tion with the son.p companies to work out acccptoble qunlity 

levels, ns well n.s ordering "lnd p..-:1yment practices. 

3. The notenti~l for further processing of tallow by e.r,. 

distillation into n product which COIJlt>etes with distilled 

fatty '"tCid in All uses cr:ulrl be considered but is eeen ns a 

future etcr once n b~sic ~~llow collection ~nd renderin~ 

system is in pl~ce. 
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3121 : m;·.RCH r'RODUCTION ================= 

Product :nd uses 

St:'trch is rn.~.de froc ~ v:=tri :ty --.f fo".ld .,..,r.-.. ducts includin:c 

It is used in mnny products but princip;illy .<ts follows: 

foods such ~s in soups, ~uces :nd desarts 

industri.'.J.l uses such ns textile :tnd :;_)Cl.per mn.nufacturing 

elues • 

This prnfile considers the m'1kinr.; ,_,f st'."!rch from pot:;itces 

or cassav.:i. -:i.s the most sui tri.ble fnr the sc~le of µroduction 

envisai~ed "'.lth0urr,h it is ncce::ited that m'.1ize sbrch, '1.l though 

m0re complicnted in nrricessinc, m.:.y be "'referrd on trnnsporta

tfon, storn.r-;e ~nd :tvailabili ty fqct0rs. 

The rr:~king of st'.lrcl- i'\lue is n0t c0nsidered in the profile 

due to relatively low usnt:e nnd bck of process details, but 

cr-uld be considered lrlter n.s :.n ::i.ncillary industry. 

f;hrht Demnnd 

Imports 0f stnrchcs h1we been ~i.s f'llows: 

Starches of insulin 
for productfon of Stnrches, insulin Starch soluble or 
y'll'nS anrl textile f< others rof\sted for textiles 

(592.111) ( '592.119) (592.253) 

Tonnes ~rr(COO's) Tonnes Birr(OOO's) Tonnes Birr(OOO's) --1982 477 309 15 12 208 308 
1981 100 57 34 39 600 370 
198o 128o 1207 17 33 253 182 
1979 98 56 63 68 117 192 
1978 648 435 65 185 100 120 
1977 301 192 4 4 132 94 
1976 270 143 189 116 

Source :- Extern~l Trnde Stntintics. ... / 
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,\lthour:h th.:!re h['.6 ·.i::·en much annu.'..'l.l vari:'.!tL,n, nvcra@:e 

c-Jnsur.l 1tion ·:f st'1rch of '.111 types f"."r the ycn:rs 1976 - 1982 

wn.s 710 tonnes/yerlr. ~hile for the ;ieriod 197'3-1982 it W!".S 

815 ti"lnnes/yr. ':he: l'.lr("estap~nrent user by f~ W'1.s the 

textile industry. 

·~·reliminnry discussir'ns with the Textile Corpor.<ttfon re

ve.".'..lcd two arens of st11rch use - sizinp; :-uid finishing. Finishinr. 

cnn use pot~to stn.rch .'llthou,-;h m'.lize st.'.U'ch is preferredfo:1.sizinr. 

since pot~to stnrch weakersthe fibres resultin~ in hi~her produc

tion loss. 

The l.kaki textile rnill reported th'1t 1984 imports were 124 

tonnes of m'.lizc ct2rch 'lt nn n.vern1'7e c1•st of Birr o.60/Kr;. 

Monthly consum-,ticn is cstim.'lted 'lt 30 tonnes. This fii;urc should 

be rec01nfirmed nnd consumption fir,ures cbt'lined from the other tex
·:il~ L~c+:cricst0,'!'ether with r"'quir£:d sr,ecific-.tions. 

i.lthow;h nC"t "1.S sirnificant, the demend fr0m the food nnd 

p«1:;er industries sho1·ld :cls0 he nssessud. 

Starch is nlso used in the production r;f pc"l.per in Zthioi'il'l 

with current estimated requirement QS follows: 

~ 
Size press 

C0rru~atcd 

~ 
Mnize 

" 

Hequirornent (tonnes) 

750-Bo'O 
4oo 

There n.re plnns tc, increase c«tpaci ty l'!nd hence requirement 

from those levels '.Uthou~h estimates were nC't 0bt11ined. The 

viahili ty r;f mnizc instead of rrotato stnrch wrta cx~'l:iined .'ls 

follows: 

loss maize s~~rch required rycr unit of 1utput, 

quality is better, 

corrur~nte:d starch is used in a hot mix process which 

is enaie:r with moize stru-ch. 

. .. / 
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It wns c:::·ncluded hcwcver thnt •djustments could b(~ m'1de to 

use vot~tc stnrch. 

Cnpctcity 

Since st:i.rch production frnm pot"ltoes or cassava is c-i fairly 

simple ·-.rc.cess, it can be o-rer'1ttd on vnriGus sc1.les, frr.m n.s low 

'.!S 200 kg. per d:-i.y up to 1000 tens/day. 

nssumin1~ that pC't'lto stn.rches c"n be 3d·1:pted tc at le:i.st 

pnrt c.f the textile ['.Ild parer requirements, n. pl.··nt nn the 0rder 

of 5 tonnes/dny out:,ut C'l7''J.ci ty wnuld "rr:·,;;1.r b he ."l rc'1.Son.,ble 

si:.;e. 

Shnuld this C·'.lf''lC i ty rrove tNl lnrp;e, '.1D -~1 ternate descrip

tic-n for ~ simple 2no k~s/d~y vhnt is crntained in the Inter

nationetl Pot,...:.to Center, Lima, Peru ~ublic:1tion. "Sim~,le Proces

sing cif Dehydr'lted l'ob.tGes and I'ot3.to St'.:\rch" :tv:dlable '.1t the 

Horticulture Pr0ject Officese 

Process Description 

The prncess steps ri.re .-:.s follows: 

W'lshine: 

- p-eolinc; 
- crushinp: 

- s .. rcening 

- w.'lshinF/scttlin•~ to remove im'"IUI'ities 

sun dryinr, (fer !\ few h\)urs) 

screenin[~/ i)recision ·~rindinf: 

- bagr~ing 

The refuse ia driE::d sero.r-it:el~nd br1p.ped for eninal feed • 

... / 
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J-hw m:J.teri ?l 

The ~11'.lnt would :r-eriuirc 35-55 tc;nncs :;er d'ly ( dc•ending -·n 

st:-.i.rch content) r-·f ,,~tatces or c:1ss:w.~t. Trn.ns1)ortt<ti0n nnd pro

vision uf stcr'.lGe fncilitics arc estJeci~lly impcrtnnt consider~

ticns for this prr:jer.t in vi8W 0f th.: high inv.ut volumes require

ment. In this rep;"1r<l mo.~ze would hn.vc sif;llificnnt hcnefi ts since 

it is luw in moisturv content hence denser <.Uld also stores 

indefinitely. Pob.t0es c:l.n be stC>rcd 2-3 mnnths after h:u-vest 

nnd ~ further 2-3 m·.~nths with nn">licati•in ,..,f -i. s-pr"ut inhibitor. 

f,lthnU{"h C:'lS51WO. .'J.nd [:'Ota.toes h·wc n0t b~en im'!J0rt:mt crops 

in Ethio"ia, efforts "re b-.:in1? m~ide to 0ncour'lr;1:e their use C\S 

sb.f_)le foods. While impler.wnt:1tion cf 3. stHrch ;-'roject could 

tie in with these efforts, it must be assumed th~t the project 

W•'uld have to h".Ve sirnificant involvement in the: l~')Wim~ process. 

In Europe ;x-,t·1toes C:STrecinlly hi1"h in st<-'.rch C·'.1ntcnt ci.rc r~rown 

cxclusivdy for st'.lrch nroduction ".'~l thouf".h ini tfolly loc.'.11 varie

ties cnuld be used while such v~rieties are tested and prorarqtcd. 

Machinery nnd equipment 

Trucks ( 2 -:"Jf 5 tonno C:l.pncity) 

W cir;h sc:J.le ( 2) 

Wnshinr/;1cc: linr: m'.1chine 

Peelinv ins1Jecti.on t::i.hle 

Grinder (4) 

Starch extractnr 

Sieve 

Milk t'lnk 

Nozzle scpar~tor 

F':\ckin11 equipment 

1·um11s {2) 11nd cnnvey0rs (2) 

Drying :rlfl~k 

Lnl;nr'l tcry eciui •1ment 

Sh-'11 )W W'<t•.:r tuhr;wull with '1Umn ~ind ov(;r}1:;n.d w.~tter tnnk • 

. . . / 
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i"ers:inncl 

.1.dministrcti·m 7 

- Skill~d 5 

- Semi/unskille:d 15 

Land & b~ildin~a 

Land 

Buildinr: 

2 
1,200 m 

500 m
2 

This does nnt include the lnrge nmcunt •"Jf stor".lt,c which wnuld 

be required "- t 5, ·me point in th.:. de:li very cycle ( ·'Pr-rcxim.'.'\ tcly 

1.5 m3/ tonne) 

C:1;.i ttl Outl.-w 

Y~'lchint;ry and equipment 

Buil<linr~ 

Workinr.: C·'1fli tn.l 

R em a tl.£ 

i3irr 

5'JO,OOO 

2co,ooo 
200,000 

m!~~ 

1. Clcist; coordinntion h-::..s h; be m:tde with the m".jor potential 

users: t(!Xtil..:! ..... nd paper. 

2. The est.'"lrlishrncnt of tht:: rt:'•w riot'1to c::iss'lvn ~rowinr ·'1Dd 

c;e:liv .... ry :;ystcr.i r.cquir•.~ ··.r1~1lysis to ensure n 

r~liutlc continoun sup1 ly rind naintennnce of proper 

quality cJur inc rtrJr[lt:e. Introducti.On of hip;h 

star.ch v.:rj etics would be beneficial. This 8rea iF 

the key cr.>rcorn of t·;is project. . .. / 
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3. This prrfilc W'.lS dr":l.Wn in r·1rt fr0m rr,;file ;,p "Cn& sa.va 
H 

Starch Mnkinri; i ·1.".nt in the UNIOO ~-ublic!1tion. ''H0w tn 

S ~.'.1rt i~:mufac1uririgtndustrics", which is nv.::i.ila'tk in 
• 

H..SID ... 

4. The Horticul turn.1 Devcb,_ment Dep1rtmcnt cnuld be consul

ted in dt:vel<.:pmcnt of this ;irc:j(;ct. 

5. ;, ln.rr<:-SC"lle St::>.rch f~tctcry hns be:en pr<:nnscd :l.S <JllC idc1:'.. 

in the M"l.ste:r List ••f Projvcts ".nd T'r~;,:r~mmos under the 

~·'1.tionnl Ton YcRr P~rspectiw.: Flan • 

• 

6. Sh:;ulc?. the c:xnnci ty nrn'!')oscd herein :)r•'.'VE: not to be 

fensiblo, '1.n ~ltcrn'ltc description for ~ simpl~ 200 

kf,B ::>utput/dRy plc.nt cr.1:il<l he c0nsidcrod '1.S dr;scribed 

in the Intornatiom.l Pobto Center, Lima, Peru publica

tion" "Simple Pr(>Ccssinr• rif Dchydrcltcd P0ttitf'•1S .~nd 

Potr-.to St:crch". 



Product and Uses 

Spindle tape is used in machinery ror manuracture of yarn. 

It is made of cotton, nylon or a mixture of the two and comes 

in various width up to 1f inch although 16/18nn. is the most 

comm~n. It is delivered in rolls and cut to length at the 

mills. 

Market Potential 

Current estimated usage is shown belows ·. · .• 

It is understood that the Asmara Textile Mills currently manu

facture spindle tape using a koitting process but this is said 

not to be as desirable as a woven product due to the excessive 

stretch. 

Total ~* :.entified demand is approximately 6.30,000m. 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 justi:f'y setting up 

a new operation especially initially when textile rirms will be 

reluctant to sole-source from a new suppliar, it could fo1"'111 a 

significant part of an operation m~~tng other types of woven 

tape products. Total identified dem~nd would exceed the one 

shift production capacity ot a typical needle loom. 

J'actorr 

Akaki 

Dire Dava 

Adei Abeba 

SPDlDLE TAPE U.rAGE 

Estimated 
Annual Usage 

Product (metres) 

16mm cot/nylon 125,000 

1.3mm 3.3,000 

15nn 16,000 

22mm 10,000 

16mm cot/nylon 105,000 

18mm cot/nylon 10,000 

Cost (Birr/m,) 

0.14 Import price 

0.17 Import price 

N/A 
N/1~ 

0,.38 Import price 

0.32 Import price 
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Bahr Dar 16- cot/nylon 200,000 0.168) 

Mener Unifibre 25111111 (01/ny.lon) )4,ooo 0.15 :Cmport price 

.3S- (01/nylon) 20,000 0.10 :Cmport price 

Progress Cot- N/A 39,000 0.213 :Cmport price 
ton Factory 

Fibre Factor- 1• cotton 13,000 N/A 
ies (.3) 1t• cotton 21,000 o.68 

Ethiopian Thao- Nylon 5,000 0.636 :Import price 
ead Factory 

Ethiopian Fab- N/A H/A 
rice 

~ 

Asmara •~xtile N/A N/A 
Mills 

e JCombolcha NLA N/A 

631,000 

Process Description 

Purchased thread ie prepared on a warping machine, woven 

on a needle loom and the woven tape ie packaged in rolls of 

100 metre. 

Raw-materials 

Cotton and nylon thread 

Machine17 and Equipment 

Warp preparation machine 

Needle loom 

Land and Building 

Land 

Building 

Capital Outlax 

200 m2 

100 m2 

Machinery and equipment 

Building 

Working capital 

R • • a r k 1 

.50,000 

.50,000 

20,000 

While this i• a mode•t project the product doe• have an 

easily defined market. 
I 
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't'err~r is ::i. fabric in which loops, called terry pile, 

~re forr:1·-::cl. o::i one or both sides of tiie mriterial usually 

from (>V::ry ti1ird or fourth warp thread. The loops are 

usually l;L"t uncut 9.lthough in certain cases they may be 

wholly or -<-'··.-;;ti "'.lly sheared. Terry fabric is usuall; 

!!18de into t(W~'ls gl though it is also usP-d to m~e cloth

ing such ;·_s ··,:msc-coats. Various qm=t.lities are possible 

dep~nding o'.·: t1-i,-. tightness of the weave, the yarn count 

as w!'?ll t'.s t11 c density of the loops. 

Thore: ".re tl-iree groups of towels according te deeign: 

tho figured to\ rel with figures, the dobby towel with 

small !380fil'·tricf'l designs and the plain towel. Terry 

for garu nts is usually plain. Fabric may be bleached 

or dyed in t11:; piece or else woven from dyed or bleached 

yarn. Alt[~_ou:;h synthetic y::irns may be incorporated, 

cotton towellin~ is still widely used. 

Market notcntL~·-1 

Offic:i.<J. imports of towels arc shown below: 

Ye11r 

1982 
1981 
1980 
1,79 
1978 
1977 
1976 

Towels 

.'.J1cntity (dozen) 

1,073 
7 ,141 

460 

14,341 
14,224 

55,44? 

Value (Eth. Birr) 

65,170 
53, 19~ 
10,483 

168,921 
418,561 
249,607 

... / 
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lhil t;» ·. sc q_unntities P.specially in recent times 

are mini 11._J_, to~::.:; ls n.re reported to be one of the textile 

items whi~'.1 -:-__'.:_ ~lso heavily smuggled into r.:thiopia. 

l·Jhile no f :" __ :-;_;_J:'-·s ~re known on the import of towels in 

this m!l.nn -~·, it is 'lssumed to be significant since un

offici~l csti·~tcs have been made thst the total of 

s!!lug?;le-1 tc,xtiL-::s is in the range of Birr 300-400 

million ·,:,_ \' '~mm. 

Goo•c' ~;; 'ili ty towels ~re s.lso mRd0 by \kn.ki Textile 

Factory '.·1~ -~1- ~1T.'Oduction as follows, at a current whole

s~le price l(),c;:;; transaction true of Birr 6. 38/!'l.2 

BC 1974 41,460 m;> 

EC 'l(~75 41,020 2 
!Il 

EC 1976 49,000 m 2 

No infor ''lt:i.0'.'1 is nvailable on terry f9bric used for 

clothing. 

'.Jhile co:1cl11sive estimA.tes of de'!land are not possible, 

it does '-1.P'f!'~- :r worth considering production of to'ttels 

on a smc.11 sc,: .. l c ns part of n.n existing textile operation 

to test t:1c ·:;:~.rket to see if a larg8r sep~rate opern.tion 

is justific~. Jt should ~lso be possible to use the 

terry loo,1s Lei~ other fabrics for increased flexibility 

of production. :?egarding quality, it would seem best 

to conccntr.·.to on the che~per range of towelling which 

would not co.•~:,r;to directly with those of .\kaki Textile 

Factory or i;'11}orts. 

C~pacity 

For initial mnrket testing, it is suggestf'd that 

cap~ci ty 1Jo li·111i ted to thAt from 2-4 looms pending n 

better idc,· of mnrket poti=Jntinl. The output cnpaci ty 

will dep(md on the type of loom and quality or terry 
f~bric. 

• 0 ./ 
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Process 1~ c..nc::::ir:>tion 

/ith t~~ exception of the loom, the process or towel 

mr.iking is v.;~y similar to thnt of other woven textile 

yard goor~s. Y8rn will be purchased. Dying, bleaching 

:ind dryir:.~· ;:: ll be done before or after weaving depend

ing or w~1o·i;'1cr goemetric pattern or solid bnse colours 

R.re requi:::·01I. 

It is v:onosod to make only fabric in simple geo

m,~tric dosi·~·;ns or plR.in colours on the loom to avoid 

the need for ,._ complex jacquard loom. A silk-screen 

printing procoss would be used for figures. 

The stc)s nrc therefore as follows: 

Yarn olor-ching/dying (as required) 

DryinG (as required) 
Wer.vinr; 

Ble:r.ci!.:i.n~jdying in the piece (n.s required) 
Dryinr; ( .,_s required) 

Cutting 

Ed~e sewing of towels 

P fl Ck o.r;:ing 

Cotton -:/ arn 

Blcc .. ch 

Dyf.:S 

Sewin:-; ·chread 

Silk ncrcens with designs 

Packaging r:uiterial 

' 
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I1achiner:: .....::~ cuipment 

Y'll'Il r.o;~1i!lding tying and reaching-in fixtures 

Terry f <t'l)ri·~ loom ( 3 - 4 ) - probably power operated 

but pos;:;F i].i ty of hruid-operated loom should be 

investi:; t(:d. To be capable of oper,1tion and 

mainton ··1--:;_~ by production units presently using 

stand""..rc'i_ ·c ~xtile hand-oper!lted looms • 

Bl·"~c hi?J.G /ilying/ rinsing vats 

Silk scr::cn printing line 

Dryin3 :r.c ~lino 

P~rsonnel 

Dir0ct l.·1bour 5-10/ shift 

L d d T ·1~· an an .:~2-. .:::_in~ 

L'ln.d N/A (part of existing operation) 

Buildin·'.. 300 m2 (excluding wqrehouse space) 

Capit~l Out)_.~y 

M'ichincry :"nd Equ ~ ~ment 

pm! ~r looms 

other eouipment 

Buihl.:i;13 

tlorki.n3 C'tpi tal 

60,000-120,000 
125,000• 

150,000* 
Depends on output. 

*Given the m.rr 11 number ot looms planned initiall1, 
it is esscnti<~l thnt moot of this equipment and there
fore about 500fo of the space requirement be in existP.nce 
a.lrnady for o'Ght:r production. 

. .. / 
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Remarks 

1~ In view of the undefined market potentiql, 

this proj~ct is a developmental one, Given this factor 

as well ··3 its rotential applic9.bility to an existing 

WP.aving cco·:,.:r tive, it arpears H-".SIDA could play a 

major purt ir':. implementlltion. 

2. A rrofile for terry towel manuf~cturing is 

included in volume I of the UNIDO public3tion " How 

to start Manuf:,cturing Industries". H<..wever the size 

of loo'D.s (1'.U:l 96") and the size of operation ( 48 looms 

producing 5on,ooom2 ) is not considered appropriate 

to presenu -~thiopian conditions, especially as applic~ble 

to Small-sc.·.lc entreprenurs. 

3. :\ rro~-:iosal for making towels at the BahA.r Dar 

polytechnic :;_,:istitute for students was included in the 

Irish ~fricrui?riendshir Committee Situqtion Report on 

Aid Progr.~/t>F;S for EthiopiAt ~Tuly 1984, Proposed 

specific:_;:~_ons for looms 'lnd raw m'.lt:~ri.':ils set out in 

th'lt report ~J.'."'Y ·prove useful. 
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))19: WOODEN SHUTTLE ~.:ANUFACTURING FOrt TEXTILE INDUSTRY -====--=·===========-=•= =====·================== 

Product and Uses 

Wooden shuttles are a consumable item used both in the mechan

ized and handicraft textile sectors. All supplies are currently 

imported.and manufacturing in Ethiopia is considered possible 

only if appropriate woods can be identified. As a 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 also increase in the handi

craft cooperative sector as HASIDA's efforts to upgrade loom techno

logy bear fn:iit. 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 J-5% per 

year with the opening of new t~xtile f~ctorie•• 

In view of the particularly heavy requirement for Toyoda 

shuttles at Dire Dawa, particular study should be made to ensure 

that any special factors ~re taken into account. Since output 

will be for only one industry, it is essential that plans be 

closely coordinated with the usei'eplans for future investment 

and production. 

Capacity 

The plant would be designed to produce 50,000 shuttles per 

year in 5 di~ferent deeigns on one shift. 

. ... / 
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Factory 

AKAKI 

L DAWA 

ADEI ABEBA 

BLHR DAR 

ETHIOPIAN FABRICS1) 

ASMARA TEXTILE MILLS 1) 

KOMBOLCHA2 ) 

2 

SHU'ITLE USAGE 

Estimated 

Annual 

Loom Type Usage(pcs) 

S.AKAMOTO 8000 

HUTI 400 

GALILEO 200 

HATTFRSLEY 150 
ROBERT HJ\LL 200 

RUTI 400 
TOYODA 30000 
KOYO 1100 

FEDERLE 120 

GJ..LILEO 1500 
RUTI 650 

UT!..S 200 

PIC ... ~NOL 300 

NOTHROP 400 

CZECH N/A 

Cost (Birr) 

19.49 FACTORY GATE PRICE 

35.25 • 
36.28 • 
51.56 " 
29.58 " 
28.43 IMPORT PRICE 

13.50 " 
16.54 " 
2J.21 " 
19.78 " 
34.44 " 
21.09 II 

" 

" 

" 

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 commieeioning 

Proceee Deeoription 

Shuttles for the mechanized sector are made from wood and 

various machined steel parts. It is envisaged the.t thie factory 

would process the wood Bnd install mainly steel part• which 

would be obtained from worn shuttle& from the textile factories, 

imported, made in house or subcontracted to a local metal ehop • 

. . . . . I 
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'!'be process is summarized as :follows & 

Removal/reconditioning o:f metal parts :from old shuttles 

Wood seasoning in kil~ 

Rough wood shaping 

Wood pressing and impregnation with linseed oil{selection 

o:f an appropri"a te species may allow the pressing opera ti on 

t• be avoided) 

Wood turning and pro:file machining 

Stamping/:forming o:f metal parts (i:f not sourced elsewhere) 

Assembly 

RJ!.w-materials 

The most critical raw material is the wood. I:f wood connot 

be sourced locally the prospect :for a success~ul project would 

be substantially raduced. In a study done :for the Ministr)" • 
o•:?J:ndustrie8 NMWC Metal Tools Factory in January 1985, a J)Be-

liminary analysis of local wood species was made to identi:fy 

suitable local species :for tool handles. The :following were 

considered o:f suitable quality and in su:f:ficient supply And possibly 
could be applicable to use in shuttles. 

Gravity 
!D!!!!. Common name Specif'ic Comment 

Olea A1'ricana East .African Wild 1.090 Strong & Durable 

olive 

Dodonea Viscosa Kitildta Veey hard & heavy 

Pygeum A1'ricanum Iron wood o.s1s Fairly hard 

Prototype tests would have to be per1'ormed using these and 

possibly other woods bef'ore an investment progranne 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 bes 

Linseed oi" Jhenolic resins 
Steel wire and strip 

•• 0 • 
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Specially rormed 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 

Vertical spindle moulding mflchine 

Router 

Sander 

Drill press 

Blade sharpening equipment 

Power press 25 ton 

Heat treatment £urnace 

Smithy Corge and related anvil and tools 

J1gs & Cixtures 

Personnel 

Technical mnnager 

Supervision 

Clerk/accountant 

Skilled workers 

Semi & unskilled 

Guards/helpers 

Land & Building 

Land 

Buildings 

600m2 

'.300m
2 

1 

1 

1 

4 

8 

....l 
18 
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Capital Outlay 

Machinery and equipment 

Buildings 

Working capital 

R e m a r k s 

350,000 

150,000 

150,000 

650,000 

1. A key factor is the acceptability and availability of suitable 

domestic species of wood. This project could well benefit 

from experienc~ being gained under a UNIDO project in Vietnam, 

which commenced activity in April 1985, also dealing with 

production of shuttles from local species and sourcing of 

appropriate equipment for manufacture. The project is 

VIE/80'/027 / .t../01/3·,, Production of" Wooden Accessories for 

the Textile Industry. Mr. Piotro Borretti with the FAO/ECA/ 

UNIDO Forest Industries Advisory Group for Africa Hall 

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

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

usage parameters must be carefully studied. 
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3319: WOODEN BOBBINS AND CONES FOR TEXTILE INDUSTRY 

Product and uses ----
Wooden bobbins and cones are traditionally used in the 

mechanized. tr:xtiJ.e sector to wind and store yarn at various 

stages of '1-?Duf:.cture. Plastic has replaced wood in many 

parts of the world ann to some extent also in Ethiopia but 
it is con::;fri.erf)d that foreign exchange and labour considera

tions stil1 ja2tify use of a reasonable quality of wooden 

~ product here. Experiments will ~ave to be done to determine 
a satisfactor:r type of wood equivalent to the red/copper 

beech wood :1:--,ed in German production. Only if these tests 

·-

. fail should i:n slternative solution using.plastic be con
sidered. 

Bobbins -·~m) caner. need to be of reasonable quality as 

to dimension ri.r:d freedom from cracking or warping but they 

are not as crj_tical a compenent as shuttles. 

All :::or~cs and bobbins are currently imported. 

Market Pot::::.ttLtl 

The r:.;;';~·o:-:::ima.te current demand is shown in the attached 

table. The tot'.'!.ls exclude requirements for the Kombolcha 

mill sine~ tirnsn are not yet known. 

Pending fnrther essenti;:il study on future plans of the 

textile industry, it does appear that there is a market for 

approxim3.tr.ly~jrJO,OOQWooden bobbins and cones per year worth 
some Birr 1:.00,000 

Capacity 

One :nillion bobbins per year or one shift • 

... / 
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t'..~:;::Sr; of wood en Bobbin anti Cones 

Fnctory 

A..i\:AKI 

l?'.'O .i11ct Esti~atPd ~nnual Usage 

?000 

Cost 

1. 56 Fn.·~ to 'V 

r ... ,_ 
'• ~ ! . ' I 

~o S7' 10000 
'. irn .:?2n;nr.ix24cim( chocolate )29000 

:i. I'n /'' 30000() 
' Tty <°" '100000 

DEE DA-TA. 

ET'.UP01\~T ;-.,- :·c, :'obhin 
~;:READ 

FACT'OT~Y 

FTqTJP1 ~~! Pi'. .. uol rirns 
F:i 13qrr;s ; ; 

CONBOLC U 

6000 
300')0 
12000 

40000 
400 

2000 

24000 

? 

1.65 
1.16 
o. 5·1 
0.35 

0.66 
0.85 
0.66 

0.42 
2.25 

~:;ate -. ,_.;_,;;c 
n II 

" !I 

" " •r II 

,·.sr-r ·\ n A. 
'I'".:X11IL E 
~TLLS 1) 

202000 not n.v.'.lilablr: 

FIBRE G· -:itll cone 
FACTORi:ss C;i 

ProcP-ss 

Wooc'i conlib)"in; 1: 

3000 

757400 

3.60 

(kiln d ry;_:r;· · , : w b0 necessary deJ:l!! n'1in;., on wood chR.racter

istics but ,(' ·1·· .\:11,y wil 1 be avoided) 

Rough cut L ~-·'.:: 

Wood turrd.-: .. ·ire: boring ( semi-nutomr.i tic) 

Make anrl :i.:~ .. ·.' -~:_J ::;tell rinr;s on bohhin i:mds. 

It :n;·.- :. ·.- ,·o;,~ni_h] e to subcontrri.ct the makinp; of steP-1 

rin12;s to ·. ,,',_[: Ll.-, metAl-working shop. 

1) T'r_•t-1'•n••1·,,,, 
.__, • J ~ , J. I C ·' ·._, ' ' 

... / 



I 

• 

I 

,foo'l J_, ' c::::·iri'" r'lw m•1teri3l f'or manufqcture of 

1:c ;ar~, the proper type of wood hgs to be bobbins. 

sourced 1-o~: ~--:.:-. i'!1is will require R r1evelopm.Pnt proe;rarune 

similc:tr to -(; for wooden shutt lF>s ( 3Yi9) al though the 

product r· ·-_:--, 0
• · : :·~,ts nrr not qui tP 88 stringent. 

MachinP.ry :.:.. __ _:lipment 

~) 

2) 

;Joo·t 

Wood 

~ ~r • 
,,\..' 

')~' 

~ .. , 

- ~'_j·~;-

3) Ffand :-:;·-;·:--: 

Lat hr~ 

B""nosaw 

4) Sho-8.:'i ~. - <: f->,ine 

5) Drill -. ; ,· : · :=-

6) BPnc ~ ' -·:·.--~ :r 

7) s~mder 

8) Set of' ·, :c:: 

9) r1is-2el i.' "'YW h.-,nd tools 'Jnd maasuring; tools. 

Personnel 

Ad":'..in istri·:;:i_o1' 

Skilled :0 1:;. ·!·;~ 

Semiskil J; ·' 'Jr1--:: rs ----

Unskille 1l /r.· r " >J 

L~ma and :~~'. J:w 
Land 
Building 

Capi tnl 011;~ ~- z 
Machinery ·n· .quipmant 

Buildinl!, 

'.forking :: J. l 

2 

3 
4 

3 

400 Gq. m. 
300 Sq. m. 

Birr 

225,000 

125t000 

100,000 

LP)O ,000 
========= 

, .... / 
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'1. The wou "·'.W r:.:ateri,11 '::ill require a development 

proce::: :;J ensure its accept8.bili ty (see also 3319: 

2. Giver, t~. . •. ;·:'.'ir.1on raw rnr-iteri,, ~-s ~md customer, it may 

be w:)rt:w r1ilc to combine this project with that of 

shutt~ ~:.:; ( 3319) .. 
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3320: Bi'..MBOO FURNITURE ~·rnn 'WOVEN P/ .. NELLING ======·==·==·=====•====•==·-- ====== 

Product anc Uses 

Bamboo is 3 versatile resource widely use<! in Asia A.Dd the 

Pacific to make many types of' ~rticles including h0uses-both 

structural and infill components (board and woven panels~fur

niture, cividers, mnts and bnsketwnre. It has also been used 

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

Bamboo is of high strength and easily warked while its 

main disadvantage-attack by insects-caJ"I be protected thrt:mgh 

pesticide application. It is also a piant which regenerates 

quickly from its roots. 

This profile examines some of the ~ossible bamboo products 

which could be amenable t'.) industrial processing f'or sale in 

Ethiopia and eventually f'or export. 

The products considered are: 

chairs, tables-occasional tables and d .. dng tables 

sof'a sets 

bedro'Jm sets 

garden chairs anrl tables 

woven panels and products• 

The ;Jrui.els would be woven in vari('\".JS pntterdl including 

basket-weave, would be about 2.5 x 0.75m. and composed of' bamboo 

strjps 1cm x 1mm. 

This project would ~im at improved styling and quality to 

ctis·cinguish its product& from those made t~ a lower stand'i rd in 

cottage industries. ~ knock-down dertgn would allow easier trans

portation both domestically and £or export. Expert design assis

tance would be required to develop 1lppropriP.te prorlucts. 

Small h0usewares are not considered in this pro~ile as they 

are generally bP.tter mad~ in cottage-industry W?rk-shops • 

. . . . I 
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Market Potentia1 

Good quality furniture is di~ficult 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 impr.:>vE.1 through WU•:.R, the best f"urni ture uses signif"i

cant amounts of solids. 

The appropriate market for such furniture is considered to 

be the mid-upper income level Ethiopians as well as expatriates, 

Givgn its relatively light wei~h\ strength, and band-worked 

apparance, bamboo furniture could be an appro?riate article to 

ship home efter a tour of rluty. As experience is gained and 

appropriate unique designs are developed, the export market could 

be tackled directly although the entrenched competition from 

Asia would malte this diff"icult. Exports to other Af"rican countr

ies under the Preferential TrAde Agreement (PTA) could be a more 

realistic target although small. A target of )00-500 sets per 

annum initially would appear feasible althmugh market research 

is required. 

Another product "WOrthy of consideration is the bamboo p~l 

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 f"or partitions, 

ceiling board or as pressed items. The panels could also be 

sold in semi-finished :form to other manut'actures domestically or 

for export. A• 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 

2.500 panel• although, since labour is the limiting factor, pro

duction could be easily increaaed. 

. ... I 



.. 

PrQcess Descrip~ion 

The pr·:>cess is es t'ollovs c 

harvest ba~boo and transport to plant 

wash (bleach) apply Cung'~cide & pesticide 

season 

cut structural members to length, cut joints, drill boles 

sand 

slit bamboo t'or panels and sand 

weave panels 

cut panels to shape 

construct rurniture 

Cinisb sanding 

apply fungicide ~nd stain/wax 

make and s tuf':f cushions 

Raw-materials 

There are two known varieties of' bamboo in Ethiopia, a hollow 

Bild solid core species. The hollow core variety is located in 

only a Cev highland areas and there:fore utilization is being dis

couraged-"~ the presept time. The solid core variety, of approx-
c 1ncn aiame'ter named 

imately/Oxytbanantra ~byssinica, is reported to cover some 45()t;<>OO 

hectares in Velega Region as well ae a smaller ~rea in Sidamo re

gion (equivalent to more than 1°" of Ethiopia'• dense forest cover). 

Discvssione with Forestry ae well ne Wood Utilization and 

Research Jentre (WUAR) personnel reveal that bamboo is not being 

exploited in any organise~ fashion and no comprehensive etudiee 

are known which analyse growth habits and potential for utilization. 

It is understood that bamboo is widely smuggled into the Sudan 
a.~d is used to some extent in Ethiopia tor bc;u•ing and furniture. 

HASIDA 01H9rates a training programme ~or furniture, baekets 

and other boueevare• :from bamboo. 

Studi•• vi.11 have to be undertaken to detel'llin• tbe co•t, 

availabil:ity and app.1.icability ot bamboo tor tb• use• and volme• 

envieag•d• Tbe inct'trpora'tion of other indigenoue graaeee, palm 

leav~e and vinee could also be considered. 



If 
l .. 

4 

Other inputs o:f materials are: 

Gl.te 

- Scr~vs, nuts, bolts 

Upholstery material Atad thread 

- Stuffing material (cotton waste, :foaa) 

Plywood (:for table-to~s, seets, panels) 

Stain, va..' and other ·coating material. 

Machine!7 and Equipment 

Some small specialty bamboo processing machines are installed 

at Hl.SIDA's Ethiopian Handicrafts Centre. These were manufactured 

by the Takahashi Bamboo & Rattan Machinery Works Ltd. of Tate

bayashi, GUDID&, Japan and sold by Cimo Boeki Goshi Kaisha Central 

ConaerciaJ..Co. Ibaraki Osaka-Pu Japan. 

Tbe :following machinery and equipnent is envisageds 

Soaking, washing vats 

Band saw 

Drill press with drill and mortising sets 

Table saw/radial arm saw 

Bamboo splitting equipment 

Weaving loom (modi:fied textile loom capable of weaving 

2mm x 2cm. bamboo strips :for panels) 

Belt sanding equipment 

Router 

Jigs & :fixtures/layout tables. 

Carpentry hand tools. 

A truck is not ~~nsidered essential initially due to low 

volumes but will be useful later to traneport raw material• 

and finished product• 

Personnel 

Administration 

Direct labour 

skilled 5 
•emi/unskitled 10 

.... / 
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Land and Building 

Land 

Building 

Capital Outlay 

Machinery and 

Truck (later) 

Building 

800..2 

500.2 

equipmen~ 

Working capital 

Remarks 

5 

. 
! 

Birr 200,(l()() 

• 30,000 

• 200,000 

• 300,000 

1. This is a project with good potential for saving r&Dd, in 

future, earning foreign exchange. In vj.ev of the shortage 

oC rurniture-quality woods de111&.11d should be food for quality 

products. 

2. Technical assistance will be necessary in resource assessment, 

design development and manufacturing pro~ess. 



J419: BOOK Mi ... TCHES =·=====•-...... 

Product and Us~s 

This profile c~ncerns production of paper splint standard 

size book matcbe•, eech book containing 20 matches. It is a 

consumable item used by households and cig~retUt smokers and 

is also a useful advertising medium for busines~~s. 

Market Potential 

There is currently one nati~nally-owned match factory pro

ducing wooden matches which in 1981/82 (EC 1974) produced 4J 
million boxes (50 matches/box). This corporation bas plane 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 bel()w. 

1982 
1981 
1980 
1979 
1978 
1977 
1976 

Import of Matches 

Matches in Boxes 

(899.J20/J21/J2J) 

Quantity Value 
.15> (Birr) 

400 5,415 
166,990 426,224 
212,674 474,844 
8),264 271,676 
61,182 136,775 

)02,824 591,579 
114,537 )48,406 

Tear off Matches 

(899.J24) 

Quantity 
(y) 

J84 

9.5 
102 

--

Value 
(!1!:£) 

4,880 

1,970 
1,166 

-
Sources Annual External Trade Statietic• • 

. . . , I 



·-.::. ............ -

2 

In measuring the potential suc~ess or a paper splint match, 

its merits must be measured against those of wooden matches. 

These are sur:uoarized as follows: 

Paper matches 

1. Cheaper selling price 

(and must ~e so to 

compete effectively) 

{maximum of 5 cents) 

2. More compact 

appeal to cigarette 

smokers 

3. Can be used to carry 

an advertising message 

Wooden matches 

1. Already well-known 

2~ • More expensive 

(10 - 20 cents/box) 

3. • Easier to use when light

ing stoves/f'ires 

4. • Good quality local 

product 

Thus it appears that urban dwellers, mainly smokers, are the 

logical market especially since they also tend to be the market 

f'or 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-connercial messages ~cross to the population. 

Given the strong benefits of' wooden naatches, 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 commer*1al and inetitutional/ 

governmental to gauge the likely appeal or this advertising 

medium. 

Fifteen m.illion 20 match bo-:>ks t:>r abc>ut 1 ~ of 1981f82 usage 
are seen as a reasonable target. 

. .... / 
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Capacity 

Fifteen milliah 20 match books per year on 1 - 1t shifts. 

Prpcess Description 

There are mainly two types of safety matches& 

Wooden splint match (stick type) 

Paper splint match 

The paper splint match uses less forest resources than the 

wooden match. The manufacturing process for paper splint type 

matches is given belows 

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 vnt to a 2 to 3 nn. depth. The board frames 

containing the dipped splints are placed in racks with heads 

down for drying. 

The friction surface for lighting the splint is made by 

painting a prepare~ mixture of antimony sulphide, glass powder 

and glue on the pre-printed paper cover. 

The dried comb-board is then stapled to the paper cover 

and the :finished.packages are cut to size. 

Rav-material• 

Paper comb board and cover stock 

, i Glue and ground glass 

Lead hydro•ulfate 

Was 

Potaesium chlorate 

Phosphorus 
Starch, sulph\tr 

Packaging 11aterial•i 

..... I 



Personnel 

2 - l Administration 

8 - 10 Skilled worker 

4 

4 6 Semi-skilled worker 

8 - 10 Unskilled worker 

Macbinerx and Equipment 

4) Slitter and friction machine 

b) Comb match splint and dipping machine 

c) Assembly macbine 

d) Printing press (excluded i£ cover is purchased pre-printed) 

e} Paper cutter 

f) Composition grinder 

g) Mixer and tMlks 

b) Kettles 

i) Other miscellaneous hand to~ls 

J) Fire fighting equipment 

Land and !uilding 

1500 sq.m. land 

1000 sq.m. building 

.£,t;pital Outlay 

Machinery and equipment 

Building 
Working capital 

Remark• 

Birr 600,000 

" 200,000 

" 100.000 

900,000 

Tb• capital requirement• in tbi• indu•try are large, even 
tor th• minian.an plant eize that ie economically fea•ible, Skilled 

labour.ne•d• are Mcderate but careful •upervi•ion 1• needed to 
maintaiD'produot quality and tor •afety, The product has a 

poeitive impact through eaving of wood reeourcee, 

H 

' 
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3419: PULP MOULDillG PL;~T·r 

Product and Uses 

Pulp moulding plants are used to make such items as eg~-tr~ys, 

p-'..lper plates and c.:intainers for retn.il sale of meat and fish products. 

Market Potential 

PotentiAl for a pulp moulding plant was discussed in the Tiability 

study for the Wonji Paper Mill, Project p1114 Feb. 1984 by Arrow Project 

Contracts Ltd. This study was dona for Ethiopia Pulp and Paper. 

The report considered the-potential for sales of egg, trays and 

cartons in ~ddis Ababa where annual production of 21.5 million eggs 

was' eetimated to rise to 4o million. Using the latter figur' it·was 

concluded thRt 1,350,000 30 egg traJs could be used per year to trans

port e~gs from the chicken farm/grading staticn to the whole oale/ 

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 requiro a pl~nt smaller than normal 

moulding plants, it wns economically feasible. 

To ev~luate the analysis, n visit was m.~de to the Sholn Egg Farms, 

a publicly o\lned corpor~tion with farms in Addis Ababa and Debre Zeit, 

producing 30 million eg~s 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 am~ll

holders. Shela uses approximately 100,000, 30-egg trays per year, 

purchasing these from Kenya ~t Birr 0.12 each (C&F). Thus each tray 

is used for approximately ten round trips. They do not use egg 

cartons at pres6nt ~lthou~h they plan to import a SF1111ple shi'PIJlent of 

the 10-egg size for market trials .. 

. .. / 
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Based on this inf0rmation, and assumn~ions described below the 

market -potential is estimated ~s follows: 

Trais Cartons 

Shola Egg Farms at l+om/yr 120,000 Bo,ooo 
Other or~anized producer- 10,000 3,000 

Sma.1:-holders 

130,000 83,000 

Selling price (Birr) 0.15 0.10 (estimated) 

J.nnual sales (Birr) 19,500 8,300 

The estimated usage of egg cartons by Shola ~seumes that 1~ of 

production will be sold in this manner and that 5 round trips will be 

made per carton. Nominal amounts have been estimated for other 

organized producers while the:11tis not expected to be any significant 

demand from the small-holder segment in the melium term since eg~s 

are traditionally sold loose. 

Demand for other items a~pears minimal at present although the 

need tor trays tor pre-packaged meat and fish product sales would 

follow developments in the marketinr, of such items. Some further 

analysis would be warranted to draw firm conclusions in this regl'll'd. 

Conclusion 

The low level of identified demand would not at present justify 

aey significant level of production. The only possibility would be 

a cottage indust17 tJJ>e of operation, although anticipated difficulty 

in obtaining waate Pflper for pulping due to the low leYel of paper 

conawnption flJld present already high level of reuse afake this option 

unlikely. Therefore it is concluded that development of a pulp 

lllQUldin~ "peration should be def erred pending market growth. 



t ' . 

·~1~·· 

. i'-.;:-

35231 TOOTHPASTE -========= 

Product and Uses 

Toothpaste is the most important type of dentifrice used 

world-wide. 

Market Potentia1 

All toothpaste is imported. The :following table, :for 

which toothpaste is considered to be the most important con

stituent ,does not indicate a clear trend, Since items in 

this catagory may be considered as non-essentials, it is likely 

that foreign exchange constraint signi:ficantly a:ff'ec9n:>f:ficial 

imports in particular years, Assuming that toothpaste forms 8°" of these imports, average annual toothpaste imports dur:f.ng 

this period were 45,600 kgs. 

Import of Dentifrices, Dental Powder 

& Mouth-washes (553.050) 

Value 

Year Unit - Quanti tx. in Birr 

1976 Kg, 273870 756768 

1977 " 12)01 99892 

1978 " 14297 100465 

1979 " 7404 68142 

1980 " 57647 681083 

1981 " 17969 235769 

1982 " 15392 515019 

Sources Annunl External Tr<J.de Statistic•• 

Given the population growth plus expected steady popular

ization of tooth-brushing ae compared with traditional methods,· 

a 1~ annual growth in demand from a relatively low level do•• 

not •een unreasonable• Thu• estim~ted demand in 1986 would 

; . ~ . I 
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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 only 125,000 

persons or J% of the urban population. This seems too low. It 

is therefore recommended that n proper user survey be under

taken to better establish actual demand as well ~e taste, size 

pre:ferences. 

Capacity 

The oin:i.nun economic 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 :fonn to better utilize capacity. 

This would probnbly be mainly in the cosmetic/personal health 

field including such item as creams and sbampos. 

Process Description 

Manufacturing of tooth paste is basically a formulation pro

cess requiring n number of ingredients-abrasive wetting agent•, 

sweeteners,preeervatives and additives, cleansing agents, flavour 

and colours, gens , P,tc ••• 

The process includes the mixture of different component• 

in •tainle•• steel vats equipped with ngitatore, filling and 

packing. 

Raw-materials 

Dietilled water, wetting ngent, decay preventive, polish

ing ngent,.flavouring agent. 

. .... / 
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Tbe ..Un raw -t•ria1 component• are &• t'ollowaa 

CalciUll carbonate 

Sodiwrleyryl sulphate 

Dicelcium phosphate 

Gta acacia 

Clove oil 

Menthol and peppermint 

- Oil and salt 
Flavouring agent 
Plastic or al1.m1inwa tubes in various sises. 

Machinerr and Equipment 

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) Pulnp and overhead water tank 

8) Weighing acnle 
9) Laboratory equipnent for quality control 

a 
6 - 8 

Administrative 

Skilled w-:>rkera 

chemiat) 

(including one tecbnolog:lat and one 

) - 4 Semiskilled workers 

5 - 6 Unakilled worker& 

Land and Building 

Land - 500 •Q·•· 
Building - 300 aq~m, 

. . . . / 
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Capital Outlay 

Machinery and equipment 

Building 

Working ca~ital 

RemarJ...s 

Birr 250,000 

II 125,000 

" 125,000 

500,000 

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

2. J.1 though a technical license c.:>uld be obtained £rom a 

foreign toothpaste manufacture, the process is not 

complicated and instead the assistance of an ex?erienced 

toothpaste technologist could su~fice during the start

up -;>eriod, 

J. Although most inputs, except f~r packaging and polishing 

agent (possibly), will continue to be imported there will 

be o significant foreign exchange saving since toothpaste 

is tradi tionally&bigh va1 ue added product, 

• 



Product and Ufts 

This profile cQDsid&rs some of the possibilities for small 

scale processing of ani.IMll by-products from the Addis Ababa 

abattoir, concentrattag particularly on bone-meal. 

By-product• i)resently produced by the Addis Ababa slaughter

house are as followsa 

Hides and skins 

Glue Crom hooves 

Rendered tallow for soap making and glycerin production 

- Neat's foot oil 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 stG.tach 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 reco·::·.:..1 ended' in 

an PAO 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 occur•, 

the other activities are considered amenable to production by 

auxiliary plants• 

The plant currently •tockpiles the skull• and brain, moat 

horns, and hooves after boiling for glue. There are ongoinc 

enquiries to overseas companie• to purchase the •kulls for bone

meal and gelatin production but tbi• ha• not had result• to date • 

. . . . . / 
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In Ethiopia these illputs cou1d be used to make bone-meai and 

possibly gelatin, the former as a component of a11lmal feed or 

fertilizer. Gelatin production is not considered in this pro

file due to planned limited cooking capacity but warrants fur-

ther consideration~ 

Market Potential 

Market potential for gut production, fine chemical and 

medical products would essentially be the export mbrket. Inten-

sive contact with potential buyers would be necessary to deter- r 
mine quantity and ,ua1ity 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 tor animal feed. Meat and bone meal 

are mixed in the proportion of 3-5 kg./100kg. of feed of which 

the ratio of bone meal to meat meal is 119. In recent years 

there bas been a shortfall in supplies of these component• as 

shown below especially with meat meal. 

L.2.t. Tonnes Pi:oduct 

1973/74 540.9 Meat and bone meal 

1974/75 N/A 

1975/76 599.1 Meat meal 

90.4 Bone meal 

1976177 515.3 Meat meal 

49.7 Bone meal 

1977/78 1229.)(terget) Meat meal 

135.l(target) Bone meal 

.... / 
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It would therefore appear that there is a potential demand 

for 50-100 tonnes/ann\Cl of bone meal at a current purchase 

price of Birr 401.50/tonne. The reasons for non-delivery by 

the abattoir itself sh?uld he investigated first however. 

Cooked ~one meal. can also be used as an input tor C~ina 

production, although at present there is none underway in 

Ethiopia. 

The prospect for sale of bone meal as fertilizer is less 

certain at present el.though potenti~lly 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 di81111Donium phos

phate resulting rrom past trials which led to general acceptance 

of this type of f'ertilizer. Trials will however commence 

shortly to asseas the need tor discrimination as to the choice 

of f'ettilizer 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 

eho~ld be analysed as part of the market app1•aisal. 

Capacity 

Unless con9idorations noted below justify further processing 

of bones for fertilizer, the output 'f required bone meal would 

be one-half t~nne per day (125 tonnea/annum per shift) and that 

ot cruehed bone meal for fertilizer 2000 tonne• per annt.m on 

two shifts. 

Procets De1cription 

This profile assume• that the proce•ting cost will exceed 

the benefits of further proce•eing of bone tor £ertilizer-tbrougb 

higher selling prioe,lower transport cost• and income from gelatin 

production. Thia assumption would have to be checked during 

feasibility analysis. 

. ... / 
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The process is there:fore as :follovsa 

Cl·~aned and dried animal skulls are broken and the brains are 

taken out and returned to the abattoir. The broken part~ o:f 

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 ld•h varied mesh sieves. Crushed bone o:f v~rious 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 so:ft and sterile. I:f :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 
I 

1) Truck (3 tonne cape.city) 

2) crusher 

3) Disintegrator 

4) Rot~ry sieve with different mesh sizes 

5) Small b·">iler 

6) Digester 

7) Bagging equipment {manual· type) 

8) Conveyors 

9) Carts/wheelbarrows 

10) Water pump 

11) Miscellaneous hand tools 

Personnel 

Administrative 

$killed workers 

2 

5 
Semi/unskilled workers 10 
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Land ~nd Building 

Land 1,500 sq.m. 

Building 500 • 

Capita1 Outlay 

Machinery and equipment 

Buildings 

Working capital 

Remarks 

5 

Birr 

" 
" 

200,000 

125,000 

J0,000 

355,000 

1. Production of by-products requires close co-ordination with 

the abattoir especially if products other than bone-meal are 

contemplated. 

2, 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 Impute Supply Co,.. 

Tporation (AISCO) who import fertilizers as well as the 

Agriculture Development Department), Ministry of Agriculture. 

J. Although this project assumes sale of bone-meal for fertilizers 

which has been crushed only, the economics of further refin

ing should be examined. 

iJ 
' 
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Product and Uses 

Tyres and tubes are a Crequent replacement item on bicycles. 

In normal use tyres last about two years and tubes s011evbat 

longer. 

Tyres come in various sizes end treed designs with 27 x 

t and 27 x ly being the most common sizes. 

Market Potential 

In the 10 year development plan a large soale bicycle 

manufacturing plant in the public sector has been listed and 

i& currently u"'ld&r study. If this project is implemented and 

also a small scale unit is taken up by a private entrepreneur 

the use of bicycles and hence demand ror cycle tyres and tubes 

will increase. Pt present all requirements are met through 

imports. 

Import Statistics Table 

Bicx;cle Tz:res (625,400) Bic;xc.le Tubes (625,912) 
No. Value No, Value 

1982 24,525 131,833 31,859 1,482,.314 
1981 2),810 93,664 28,704 25.3,478 
1980 33,295 145,793 16,805 410,292 

1979 120,807 230,967 30,690 110,837 
197b 11,089 30,8:31 6,560 15,012 

Sources Annual External Trade Statistics (1978-1982) 

From the table nbove, it is seen that the average yearly 

import ot bicycle tyres and tubes was in the region ot 42705 
and 22923 respectively, However the import of these item• dur

ing the last 3 year• (1983-198.5) is not known, Import re•tric

tion. has probably reduced the im~ort ot tyre• and tub••• 

.... / 
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Taking the propos3d bicycle industry production and the exist

ing replacement market o:f tyres nnd tubes it is estimated that 

at least 50,000 tyres end 35,000 tubes c~..n be sold annually. 

Capacity 

~ small unit producing 50,000 each o:f tyres and tubes a 

year in e single shift is considered an economic sire of plant. 

Process Description 

A. Cycle tyre 

The rubber is compounded on a ~ixing mill and extended 

to :form the tread strip. The tyre is then built up on the 

tyre building dr\.Uft incorporating bias cut fabric, soldered 

b-3ad wire"J tread strip e.nd solvent. The tyre is ·.,;hen shaped, 

renoved :from the rlrum and ct1red in the tyre press with 

thG use of en nir b~g t~ pr0duce the proper shape. 

B. Cycle tube 

Cycle tuLes are manufactured by the moul'iing process. 

The rubber is compounded in n mixing mill and extruded in 

the form o:f a tube. The valve tube is fitted to the tube. 

The tube is then cut to a definite length and joined by 

moans of a butt joining machine. The tube i• then cured 

in op~n steam~ . 

Raw-m1terials 

The m~in raw material• ares 

Synthetic rubber 

Reclai•ed rubber 

Nylon tire cord fabric 

Stearic acid 

Zinc oxide 

Carbon bl.ok 
ChiaB clay 

I~;~ .• /· 
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Pine oil and paraffin 

Sulphur 

Valve f'ittings 

Copper plated bead wire 

Most of the raw materials are imported. 

Machinery and Eguipment 

Main machine componentss 

a) Rubber mixing mill 

b) Vulcanising presses 

c) Rubh!r spreading machine 

d) Tyre building ma~hine 

e) Valve nut tightening machine 

f) Air removing machine 

g) Mandrels 

h) Grindin~ machine 

i) Air compressor 

j) Boiler 

k) Rubber extruder 

1) Vario'll!I testing equipment. 

Personnel 

6 - 8 skilled workers 

8 - 10 semiskilled workers 

4 6 unskilled workers. 

Land and Building 

600 sq.m. land 

300 aq.m. covered nrea (bu~lding) 

.... / 
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Capit::d Outlay 

Machinery and equipment Birr JS0,000 

Building " 150,000 

~forking capital 

Remarks 

" 120,000 

650,000 

The project idea is attr2ctivo provided the bicycle me.nu

:facturing pl<\nts go into productir.;n. The production capaci !;y 

o:f the proposed plant can be increased Sb;)Uld the rlemand go 

up, The capital requireme~ta are moderate but skilled labour 

is needed, Tr~ining :for the chiG:f technical person will likely 

be required in an overseas :facility, 



3559: RUBBER ERASER ============= 

Product and Use 

Brasers are comm::mly used f.:)r 'lrfrecting mistakes in pencil 

and sometimes ink. These are used/students, government offices 

and commercial estc.blishments. 

Market Potential 

The demand for erasers is cl•)Sely linked with the growth 

of educ~.tion and industrial development. With the increasing 

number of colleges, technical institutions, offices and com

mercial establishments, the market demand ror erasers will increase. 

The government policy of eradicating illiteracy in the country 

will ~lso open up many new schools, so the future market for 

erasers is expected to continue increasing. 

Although al! erasers are imported, the lack o~ disaggre

gated import statistics and the likely many importers of sucL 

a small item means that it is difficult to make a detailed estimate 

of demand. It has been foand that imports of ETIMEX Corp. are 

approximately ~oo,ooo erasers per year based on the following 

table. 

1982 
198) 
1984 
198.5 

Imports of Rubber Eraser 

BY ETIMEX Corp. 

No. of Value Value 
Boxes C&F(BIRR) Landed Cost 

12,500 48,248 91,953 

2,000 8,60) 18,765 

-

* No. of 
Erasers 

.500,000 

so,ooo 

* Based on ETIMEX figures of 40 erasers per box (Pelican Brand) 

.... I 
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It is estimated that the total demnnd is on the order of 

400.000 erasers although this warrants :further investigation. 

There is :future potential also for supply ,£ pencil end erasers 

to the proposed Ethiopian Wood Works pencil manui'ncturing plant 

having a cnpacity o:f 26 million pencils per annum. 

Capacity 

500,000 pieces o:f erasers annually on a single shi:ft basis. 

The possibility for supply o:f pencil - end erasers is not covered 

in this ~ro:file. 

Process Description 

Natural rubber is commonly used as the basic raw material 

:for manufactur:'_ng o:f erasers al though synthetic rubbe:-- may also 

be used. 

The manufacturing process consists of the :following steps: 

MiXing various ingredients o:f rubber compound and moulding the 

material in the r.orm o:f desired size and shape. 

Palecrepe (natural rubber sheet) is masticated in a mixing 

mill and then othor ingredients are added gradually. After 

mixing is done sulphur is added to the mixt~re an:! the rubber 

compound in the :form o:f sheet is made. The sheet is then pre

aaed in the moulding press. The moulded sheet i• cut into pieces 

of desired shape. 

Rav-material• 

Pale crepe 

Accelerator 
Zinc oxide 

Stearic acid 
Sulphur 

Calcined manganeae oxide 

Era••r crumbs 

Vbiting material 

tiu.i•lioaide 

Oolo'llftDa •t•ft.•1• 
.... / 
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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 poncil-end erasers would require an extension machine 
also. 

Personnel 

) Administrative 

5 Skilled worker 

4 Semiskilled wnrker 

Land and Building 

Lend 

Building 

Capital Outlay 

400 sq.m. 

200 sq.m. 

Machinery and equipment 

Building 

Working capital 

Remarke 

Birr 200,000 

" 100,000 

" z~.ooo 

lI~1000 

capital and skilled labour for this plant are low, 
, 1. Tbe 

although 

2. The 

good management i• needed to assure product qualitY• •' 
" 

growth in literacy will encourage the sale ot er~•er9, 
" as will implement~tion ot the proposed pencil manutac~uring plant. 

3. In ~iew of the lack ot comprehens~ve in1'.r~fo~ on the 

present demand ·situation, further market i_n:veetigation is 

warranted. \ 
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Yrouuct ~nd uses 

11;..,,~ueeze to use" plastic collapsible tubes are used tcr pack

aging a wide range of prulucts such as toothpaste, shaopoo, c~Bruetic• 

creallis, lfJtivr., pharmaceutical pl'oducts, ~igmt::r:ts, artist colour&, 

l:tc. The use of plastic c•_.llapsil)le tubes has become popular due 

to ti1e fact that they are t0ugh, unLreakable, di;rable, light lfieight 

c..nd less expensive t ban n;etal l ic tubes. 

~arkct potential 

~urrent de.~nd is probably low due to an assumed li~ited local 

prol:toction of i terns wiiich coulc1 be pac!-:at;e<i in ti.bes as well as U1e 

availability of other types .- f containers 0n the local Lc.trket already. 

These assumptions shoulti be confirmed. 

~he hrowth of local proouction shuul~ however contin~e to be 

1?H_.nitcred as it is eX1>ected that pro<iuction of the followinf:; iten.s 

will c<1mmerice in the years ahead. 1'hese could :,e implea.iented by the 

l\ati•..:nal Che •. ,ical Coq;oratiuu - who have included these in their 

tentative plans, or eh•e uy vrivate entrcr-rcr,eours. 

- ~hampoo, 

- Topical creams, 

It i& noted that the J>roject on Toothpc.ste l.anufacture (3523) 

would have a roinimuu capacity of one ~illion tubes per shift. 

~·he 1;1arket analysis will incluue a co111parison of costs with 

other packaging r.iaterials. 

Capacity 

1,GOL;,C:.,1J tuhes JJer year in a 1;inj;le shift. :..'he production 

cara be increased sh,iuhl the demand justify by run11inr, the plant 

in two shifts. 

. .. I 
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rroce&~ Jescription 

There ~re mainly t~o pr0cesses by which polyt~ene collapsible 

tubes can be ~anufacture. One is by exteb~i&g tubes in a hose 

shape which is cut to tne desireo length. lr ection woulded heads 

are t~:en jJined to the tube. 

The other r.iethoc is the blow 111oul~int;; process for mal:ing the 

oody <.:.I>~ injection J;;uull;iUt~ for the head. The profile is prepared 

based ~il the sec .. mJ. wethol!. 

Polythene granules are heated in hopvers and fed to the 

autnlilatic t>lc;w woulding ;:iachine anrl injection moulling mac nine. 

In an integrated oper .... t icn •he tuLe is f..,rmetl by blow r..culding 

am.: joinetl to the fnri..ed hearl. _ ... fter ralease frolil the r.·ould, tl.c 

finishe~ i:.ube i~~ trir.ii;:etl autl then printe~ • 

• :aw lf.aterials 

folythene granules 

- i-'rinting ink anti lacquers 

- Packing Materials 

;..achinery anrl c9uip1r1e11t 

:i.) F~l.l.y automatic m.echanically contrr.lled tube Jt1oul1:ing vress 

blower machine, 

2) Injection llloUlfiing machine, 

3) Jets of ~oulrls 

4) Printing unit, 

5) ·..:estint:, equi11ment a1H.i 1 .. i&cellaneous toc~J.S. 

i:eat sealing e11uipme11t will be required as J•art of the fill

ing operation by the custohlcr. 

. .. / 
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I'8rsonnesl 

Administrative 2 

Skilled workus 3 

Semi-skilled workers 3 

Unskilled workers 2 

Land and buildins 

Land 

Building 

Capital outl,'.ly 

250 sq.m. 

150 sq.m. 

Machinery and cqui>Jment 

Building 

Workin!Z' capitnl 

Birr 

300,000 

100,000 

50,000 

450,000 

1. At this time the market would appenr insufficient t0 support 

an operation of this type. However, with expected commencement 

of toothnaste, creams and shn~poo production, the market for 

collapsible tubes should grow to n. poi.1t where production may 

be cnnsidered. 

2. As a highly automated process labour requirer.:ents are few, 

although re~uired c~pital investment is significant. 
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Product and •ses 

7h:stic eye'1;l.""' -. _~l'''· 110s of various sizes qnd shapes are 

made b:T the maul.Jin_'; ~;l'OGt":ss. Eyeglass frames are used as 

mounts for lenses ~·,-,' :~ungl<=isses. '11his preject envisages 

the 1_;ossibilitv of ::~l:;o s:_;sembling a chenpur line ef sunglasses. 

~ Market potential 

:;Jisc•ssion ·.1il~'.1 -:;110 opticians in i\ddis A.beba revealed 

th.gt there are pl'P-· .;11.·:1~\ only 2.bout eight opticians in 

Ethionin selling ::in C" :::;i ~t:-d::ed 25 ,C"JO pairs of prescriptien 

eyer.;lasses per yer~1·, ilJ_ from imported cJmpunents. Analysis 

of lens imperts indic~ ~8 A rqpid ~rowth in dem~nd over the 

period 1976-82. (1t:~ictics for frRmes 884.210 could net be 

used due te obviou~ i~con~istencies) The main impetus t~ 

growt·~; is considerc.·1 :.r; ':)~ t'-:.e literacy oampaign and general 

emphr-lsis on educJ.t:i.o , 1:inid:J.. :»hould rqpidly incre.gse t'le 

demc::.nd for e;vegl1.r-:;~;c.:3 in the future. 

While it cannot bs identified from import statistics, 

thc~e is also consi~ore1 to be a market for sunglnsses 

esp:~ei-:~lly run.ng youl1r,·;2:c people. These would use a frame 

whicn by eliminAtinf; .;ir") inse:-ts is cheaper than those for 

prescription glas~Js. 

r11he fnstest r ., :~1, o:L' prowth is expect~d to be in the 

lower income sector 'N' therefore it is sugp;ested that 

concentrRtion ini t·:_-~J.ly '.Je pl01ced on more utilitarian 

desir~nc-; at least until l'l 3nand nnd product quality R.ll•ws 

the p2..8.nt te compc·i~') :· ··::inst hir;her <iunli ty imports. 
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1980 

-1,7 ~ 

·1 ·':'Ftl 

·-:977 

·1976 
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Import •f 

~-:~~:::'-'--~tram.es & Complete Spectacles 

Lenses for correcting ?re~.l':''S, mountings &- Spectacles for 

vision 2..~::..ty~for s12ectacles Correctin5 Vision 

(884.111) ( ~•x!• ?"10) (8~4.229) 
"- ·•.· r • - ~ 

Q.u~ntity Value - t't Value Q.u~mtity Value 
·--,!.U .:.ll 1. y 

(kg) (Birr) c-· ,.., (R.Jrr') (Nw) (Birr) 
,._,;r·\~..;:,J_ 

. 728 142,11e L!-j ''?/'Q 273,595 14,~32 72,24i 

787 122,662 531 60,240 - -
798 122,973 70') 210,Si64 4,092 24,060 

376 79,760 ~7·70 223,051 - -
31 ·11,036 ·11, 502 '161 ,-166 38' 364 97,~11 

217 32,605 ~)9G 137,818 51,348 168,861 

299 14,298 r·] ~'"r: ; ' __ b .' 42,089 8,400 14,515 

197' ~ after - pretecting fo~ use in industry • 

e • 
' 

3E'~·~~'-~· .'?]~c.~_"".'other • 

•,.,., •: ·,r'1) 
\,' "·· ... '.. c. 

~u~·,1:-1 ··-., Value .. ·-'--'~ 

.L_:o) (~) 

1? ,-. _,, ') ... _ ' ·:1 ; ·-- 22,903 

2 'LJS':~ 89,577 
15' ~-=- .i :) 87,945 

5, ~s'.~A 3?,348 
1+, 5 )6 51,1~0 

3g,r;,'10 80, 106 

5),1Lc{l 260,70~ 

( +130"Jk·J 
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. ~l though in e:::::ct.:.f_:;:> of the apparent present market size, 

capacity could be pl :l.i.med for 50 ,ooo frames per year 9ased 

on the e:xpec~ed· h.i:)::. r, ·ce of growth in demMid. Inclusien 

of a line of cheaper ~unglasses, although not a~ profitable, 

,;:/:" ;' .. ;,~would aE.:sist in filli:.11:-~ capacity during the fir~t severR.l 

yeRrn of production. 

Process . Descriptio~ 

,.,~. 

Plastic e,,eglass f::::-omes are made by two different 

processee: 

Compression mold in·~: pi .. ocess where th~rm•plastic material 

is used tc m~e plnatic eyeglass frames ef VR.rious sizes 

and more comp le}: ::)1.-·pes. 

Stanping process for cheaper frames where celluleid 

sheets are cut in re~uired shape and size for frame front 

and side parts. 

After forminr;, reinforcing wires are inserted into the 
side arms by a wire ilwcrtion machine. The different parts 

are polished and defl.:•s'.1<::d in the buffing machine. All the 

parts F.lre then asser..i:·lec. and finally polished. 

Provision shoul0. bn made in selecting machinery and 

equipment for eyegl::..r.s frrunee to be manufactured using 

both processes to c,:·tcr for the l•wer and higher priced 

market segments. 
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Raw materials 

- Thermoplastic IJl."i.terial 

- Cellulese nitr;~te sheets, 

- Calcium c::rbonate, 

- Tissue papers, 

- Metal hinges 8.D.d fittings, 

- l"'.etal wire, 

- Polishing compound, 
- Packing materials. 

Machinery and eq~i.P_ll1.,:?_Dt 

a) Compression molding machine 

b) Milling cutte~, 
c) Riveting m:c:.1.ine, 
d) D~illing •::c.chine. 

e) ~ire re-inforcement ~achine, 

f) Polishing drum, 
g) Buffing maci.-:ine, 

h) Small h~~a press, 
i) Moulds, di~s and fixtures. 

Personnel 

2- A.dministr·: cion 
"'- Skilled wo11ccrs 
4- Semiskilled ·workers, 

5- Unskill<3d ~·rorkders. 

Land and Buildins 

Land 300 sq.m. 
Building 200 sq.ra. 

Capital outlay 

- Machinery & equipment 

- Building 
Working C8pital is 
estim~ted .~t; 

Birr -125,000. 
85,000. 

90,000. 

~ClQ,t.:Q.9=q,~ 
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Remarks 

Capital and sldll ;d labour requirements for this plant 

3.re relativ~ly sm.. 11. ',Ji th the expansion of epticR.l care, 

litcr"CY ~nd edue.:...;::ion, the plant will have good prospects. 



PLASTIC RAINCOATS • OTHER THERM'JWELDED PRODUCTS =======================··======··============== 

Product and Uses 

Raincoats ~re a kind of wearing apparel made out of water

proo~ material worn over normal clothes during rain. Raincoats 

are made from a variety of waterproof materiale such as cotto~ 

polyester f"abrics and other waterproof textiles, sheet plast:l.c, 

etc. Raincoats made out of sheet plastic have become quite 

popular because of various advantages such as light weight, eatY 

of folding, availability in colourful designs and low cost 

compared to other materials. All these chnracteristics have 

made plastic raincocts popular throughout the world. Due to 

the diversified capability of thermoweldiLg machines, in adclit

ion to r~incoats, the proposed plant can also manufacture a wide 

variety of other thermowelded p1oducts viz, shopping bags, 

filecovers and folders, purses, vchoo1 bags, travel kits. Si~ce 

there is a large scope for further diversification of production 

in the thermowelding process, a number of other products in 

various shapes and designs can be easily manufactured. 

While the profile has concentrated mainly on manufacturing 

raincoats, to ~acilitate taking a decieio~ on other productr 

a separato information sheet is attached. 

Market Potential 

Very few raincoats (all imported) are in evidence in Addie 

Ababa with umbrellas •pparently the usual metho1 df protection 

against rain. Therefore, the auccesetul entry ot a raincoat 

on the local market will require an effective promotion campaign 

and a reasonable price. 

However •ince there are two rainy seasons the potential 

demand 1• expected to be •ignificant eapecially since the price 

would be much lower than that for umbrellas. 

• •• •I 
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Capacity 

25,000 raincoats per year on one shirt. 

Process Description 

PVC sheet is cut as per p~ttern, size and design of the rain

coat. The difrerent parts are then thermowelded. Zips, buttons, 

etc. are al6o rixed by thermovelding and then decorative designs 

are printed. 

Raw-materials 

PVC sheet 

Buttons, zips, printing ink 

Stamping roils and parking materials 

Machinerx and Equipment 

1) 'Welding mach•_re 

2) Cutting ~able 

3) Cutting equipment 

l:) Scraen printing machine 

5) Miscellaneous hand tools 

Personnel 

2 Administrative 

2 Skilled workers 

3 Semiskilled workers 

4 Unskilled workers. 

Land and Buildi91 

Land 

Building 
- 250 sq.m. 

• 150 8QtDh 

.... / 
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Capital Outlay 

Machine and equipment 

Building 

Working capital 

R e m a -r k s 

) 

Birr 100,000 

" 75,000 
" 50,000 

225,000 

Tbe product i~ a consumer item expected to have high demand. 

Capital and skilled labour requirement• f~r this plant are 

quite small, Since it is presently an wiconventional product 

it will need initial promotion support, 
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OTHER THERMOWELDED PUSTIC GOODS =·============================== 
Production Capacity 

1. File covers of' varies size 20000 NOS per year 
2. Travel kits 4000 " 
J. Purses and wallets 4000 • 
4. School bags 4000 " 

Personnel (additional} 

Skilled - 2 

Semiskilled - 2 

Unskilled - ) 

Additional Machinery & Equipment 

1) High f'requency plastic thermowelding machine 
2) Sewing machine 

J) Silk screen printing machine 

4) Embossing machine 

Raw-materials 

PVC sheets of different shades and thicknesses 

PVC foam cloth/Rexine cloth 

Lining cloth 

Zip, fasteners, buttons etc. 
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3~60: 'TOOTH !JRUSl-i rtAKilJG -·-=- --- --------

Product and Uaes 

Tooth brushing is the g'3nersl method u~ed to maintain dental 

hygiane world wide. 

M~rket Potential 

There is no locP-1 production of' tooth brushes. Since import 

stntistics are unavnilable :for tooth-brushes, ?pparent demcnd is 

bnsed on toothp~stc usage (sae profile J523: toothpaste). It 

is estim!)ted that each person wo:.~ld use 1-2 brushes per year. 

The :figures in the t~othpaste ~rofile give a tooth brushing 

popul~tion o:f 125000 ~nd thus only 125000-250000 tooth brushes 

per yer.-.r. However this apper!rs to bo a v~ry low :figure when · 

compared to the 4 :nii.lion urban }Jopul::;.tion. 

As also recommanded in the toothpaste pro:file, a user sur-

vey should be undertaken to determine actu~l demand. This is 

particul~rly necessn.ry :for tooth brushes since the minimum economic 

capecity is so much lnrger than the ~pparent.demand. 

Capacity 

The quontity approprinte :for making tooth brushes is genarnlly 

said to be about 60 million pieces a yacr, but hGre a plant pro

ctucing 2,400,000 pieces a year, ~hich is the minimwn economical 

sizo, has bean p~~£iled. 

Process Description 

The tooth brush making rrocess consists o'f the :following 

stages a 

1) Drying o'f resin 

2) Mtit~l moulds 
T0oth trush h~ndles ~ro moulclad in tho injection moulding 

m::~chine to v~rious sh~pes and sizes. 



3) Annee.1ingi 

The tooth brush hand1es are coo1ed in water 

4) SepF.rating: 

The sprue runner on the moul.ded tooth brush handle~ are 

separated 

5) Tu:fting: 

Nylon brist1es are tufted onto the orush hand1e. 

6) TriDlliings 
Ununiform bristles ~re trinuned in the trimming machine 

7) Hot stamping: 

Comp.~y name, brand name, etc ••• , are put on the brush 

8) Pa.eking: 

Rav-materials 

R~sin ( ce11ulose !lCetate r.w•1lding powder) 
Nylon bristle 

Brass :flat wire 

Metallic £oil 

Packing materials 

Machinezy and Equipment 

The main machinery components :~re as :follows: 

1) Hopper .~ryer 

2) Injection moulding machine 

3) Metal moulds 

l+) Annenling bath 

.5) Separating cutter 

6) Tooth brush tu:fting machine 

7) Trimming machine 

8) Hot •tmnping machine 

9) Punching press 

10) M~•cellaneous hand tool• 

I f i/ . 
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Personne1 

1 2 Administrative 

6 8 Skilled worker 

4 6 Semiskilled worker 

2 4 Unskilled worker 

L~d and Building 

Lend - 600 sq.a. 0 
.• 

Building 300 sq.m. 

Capital Outlay 

Machinery and equipment 

Building 

lforking capital is 

estimated at 

Remarks 

Birr 250,000 

" 100,000 

125,000 

4·, 5,000 

As the immited demand drawn from apparent toothpaste use 

appears so l~w, it is essential that a user survey be under

taken to determine the demand more accurately. 
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3610: PORCELAIN LOW TENSION INSUL~TORS ;JO) CERiiJIIC TABLEWARE ====-=================--=·=============-===·======·=== 

Product and Uses 

There are a wide variety of electric po~celain insulators 

which are used in t1 e transmission and distribution o'f' electric

ity and in telecoDDUDications. The quality and shape o'f' insulators 

di'f''f'er depending on end use. 

High-tension insulators are used 'f'or transmitting electric

ity along R transmission line 'f'rom the power generating station 

to substation while low-tension insulators are used for dis

tributing electricity Crom a substation to consumers and also 

'f'or telecommunications. 

The proposed project envisages manu'f'acture of low tension 

insulators in wiew of the less ~ritical speci'f'ications. Various 

types o'f' simple insulators such as wire holders, spoola,lamp 

holder, 'f'use holder and pole insulators would be made initially, 

Later manu'f'acturtng could shift toward more complicated pro

ducts possibly including high-tension insulators. 

Rav-material a:·-i machinery requirement for manufacturing 

tableware h~s 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 plat•H, diebee, bowls, co'f'fee or tea pota, cups and 

eaucere, milk pote,augar pots etc are used as household and re

£ta .~a ,t items for •erving meals. 

Market Potential 

The Ethiopian Electric Light and Power Authority (EELPA) 

and Telecommunication• Services (TS) were contacted with the 

following re•ulte1 

.... I 
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Current 

Annual Use 

Cor;eoration !!.!!! (Units} Unit Value Tota!. 

EELPA Pole Insulat·:>r N80 40,0001> 1.0P 43,056 

• " N95 20 000 l) 1.37 27,J24 , 
Spool insulators 

(2 models) N/A 
Aerial :fuses 

(J models) N/A 

T.S Pole insulators 20 0002 > 
' 

N/A N/A 

1) Units in 1983/84 purchases in 1982"8J and 1984/85 not 

available. 

2) Estimated based on current plans to install 60 new 

stations in next 5 yrs ~equiring 1500 Jan. o:f 1 - 2 pr 

bare wire at 40 - 80 insulatvr/lan 

·rhe potential :for insulators in Ethiopia would thus 

appear to be too low to justi:fy a dedicated plant either now 

or in the :forseenble :future wince assuming 0.25 kg/insulator 

gives identified demand o:f only 20 tonnes per year. Although 

future growth in EELPi•' s network could raise these figures 

somewhat, the TS trend towards VHF radio links in li(U of 

open wires is not promising. 

The demand for ceramic table-ware is currently being met 

m'>stly by imports as shown below although there is known to 

be ~ne small r>lant produciq,a limited range of table ware. 

~ 

I 
I 
I 



;J··.··. ' ' 

Porcelain or China Other domestic 

Household ware pottery ware 

666,490 666.590 

Quantity V'tlue Quantity Value 

{doz 1 } {Birr} (doz&l {Birr} 

1982 11,116 89,560 13,849 127,381 
1981 3),087 415,588 147 55,366 
1980 408,23) 1,021,529 6,998 54,390 
1979 744,208 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: Annual External Trade Statistics 

In addition to th~ above, porcelain water £ilters have 

been imported. However the levels during the period are con

sidered too low for consideration of production with average 

imports worth B:rr 1),800 and a maximum of Birr )0,000 in any 

one year (1978). 

Ana1ysis of these statistics reveals ·a maximum of Birr 

one million i•ports of relatively low value items mainly frem 

Chinn, which decreased markedly in 1981/82 probably due to 

~ foreign exchange constraints. Since it would not be the intent 

of this ?roject to compete directly with cheaper ware from 

China, the potential would ba substantially more limited than 

the levels of 1978-1980 even allowing for some sup•roesed demand. 

From a preliminary view of these comewhat dated figures 

the market would not seem to be able to support prortuction 

from the minimum-size plant envisaged. More detailed market 

research would be required to examine this issuel'rltiltion to 

the eurrent position. 

Capacity 

40 tonne• of ineulatore plue 300 tonnes of tableware per 

year. The latter would be equivalent to approximately 15000 
sets o~ 8 place settings. 

,1 
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Process Description 

The manufacturing process consists of the £o11owing1 

i) Washing 

Stony materials as feldspar, quartz etc. are thoroughly 

washed to remove imparities. 

ii) Crusl_ing 

Crushing of stony materials by jaw crusher 

iii) Crinding 

All raw m~terials are weighed and batched to the required 

proportion and grounrt by ball mill. 

iv) Extruding 

The prep~red material is mixed in a pug mill and extruded 

as input t~ moulding or as a finished shape to be cut to 

size. 

v) Mou1ding 

Items are moulded and cleaned of fl&sh. Minor imperfections 

are repaired. 

vi) Dqing 

Drying of product 

vii) Glafing 

Various colours or clear coats are appli&d. Steps vii) 

and viii) may be repeated aeveral times. 

viii) Firing 

Firing of gla•ed item in a tunnel kiln. 

ix) Decoration (tableware only-optional) 

Decoration (printing by hand or pre-printed tranetere)i• 

done to enhance beauty and elegance. However tbie 1• an 
optional function to be used for expensive item• only. 

The product i• glased and retired atter this etep • 

. . . . / 



Raw-materials 

China clay 

Quartz sand 

Feldspar 

Fire clay 

Gypsum 

Marble chips 

Glazing materials 

5 

Sodium silicate {tableware only) 

Decor~ting m~terials (tableware only) 

It is assumed that most of the raw materials are locally 

available except for glazing and decorating muterials although 

this must be c0nfi:nned. . 

Machinery and Equipnent 

1) Jaw crusher 

2) Rotatin~ screen 

3) Ball mill 

4) Filter press 

5) Vibrating screen 

6) Agitator 

7) Weighing balance 

8) Pug mill with extruder 

91 Moulding press 

10) Jigger machine 

11) Casting apparatus 

12) Dryer 

1)) Glazing accessories 

14) 'l'unnel kiln 

15) Laboratory equipment 

16) Diaphragm ?WDP 

17) Magnetic separator 

18) Mi.oellaneous hand tool• 

.. ~/ 
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Personnel 

Administrative 4 

Skilled worker - 16 

Semiskilled worker - 20 

Unskilled worker - 14 

Land and Building 

Land 

Building 

Capital Outlay 

- 2000 sq.m. 

- 1500 sq.m. 

Machinery and equipment 

Building 

Working capital 

Remarks 

Birr .500,000 

250,000 

400,000 
" 

1,150,000 

The minimum economic size or this mechanized operation i• 

quite large for the apparent size or market. Should detailed 

market research c~nrirm this, it may be more appropriate to con

sider a cottage-industry level or production. Given the tradition 

0£ clay pottery manu£acture in Ethiopia, it shaald be poaaible 

to upgrade thia with technical advice on eeramicmaterial pre

paration,mixing, glazing and riring to prnduce a good quality 

hand-crafted item. 

~ 
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J620: 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, e1ectric l~ght shades, 

f1ower vase, paper weights, finger bowls, salt and pepper sets, 

jars, jugs and many other glass artic1es in relatively short 

runs. In addition spec~alty small glass bottles for e.g. per

fwnes can also be ~roduced in this plant. Many other unique 

glass articles can be manufactured in free•form by the mouth

blowing process as well. Designs can be hand-cut on the items 

~or variety-especially if exports are envisaged. Given the 

expertise involved, the manufacture of certain laboratory and 

scientific gla~eware for achoo1 and labo~atory u•e cou1d alao 

be considered. 

As expertise is gained, there is a potentia1 for export 

of unique hand-crafted items. 

Marke~ Potential 

than 
Other/two glassware manufacturers which mainly ~anufacture 

bottles and drinking glasses on an automated b&sie, there are 

no small scale glass works currently in Ethiopia. Imports o~ 

glassware similar to those onvi•iened has been ae follow•s 

..... / 
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Glassware of a kind used 

for table, ~itchen, Laboratory and 

toilet, office purposes Scientific Glassware 

and for indoor decoration 

(665,200) (665,811) 

Quantity Value Quantity Value 

~ (Birr) 1Yl (Birr) 

1982 50,924 194,41.5 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 219,380 431,714 106,2So 247,944 

1976 221,709 333;510 30,299 1)0, 773 

Sources •nnual External Trade Statistics 

Although many items could bot be manufactured domestically 

the overall mark~t still appears significant. If local manu-

facture can be modestly priced, production could also reach 

a wider range of the population than the imported items do at 

present. 

Ae expertise is gained, unique free-form mouth-blown and 

hand-worked glassware could become an interesting export item, 

particularly it designs unique to Ethiopia such as the coptic 

crosses can be hand-cut. 

Given f'luctuating budgets for educA.tional and scientific 

blaasware and the likelihood that only a proportion of such 

glassware could be made domestically; t·his is considered ae 

a product line which would be a side-line only. 

Although initially onl) "" ·dngle plant is recommended 9pro

bably in Addia Ababa due to ta .... ::. :.:ket, the population of 

Ethiopia ehould be able to support one or more regiona1 glas•

work•. 

. ••• •I 



Capacity 

600-800 tonnes of various product mix per year. 

Process Description 

The raw-materials are mixed together tho»ougbly in appro

priate proportions and fed into the melting :furnace. The fur

nace is heated to a temperature of about 1450 degree c. The 

•olten glass is taken out of the furnace by the help of blow 

pipes and fed into iron moulds or blown and finished by band. 

The articles ere removed from the moulds and kept in the anneal

ing oven for cool~ng where necessary. Designs are then hand

cut as necessary. 

Raw-materials 

Silica sand 

SodA. ash 

Lime stone 

Bor~x (imported) 

FAldspar {may be available domestically) 

Chemicals (imported) 

Import~d specialty glass tubes and sheet (1'or laboratory 

and scientific glassware) 

Machinorx and esuipment 

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 deeigns 

8) Specialty glass-working hand tools 

9) Jigs, ~ixturee and gas torches for laboratory and 

scientific glassware. 

. .... f 
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Personnel 

5 AdJpinistration 

10 Skilled workers 

10 Semiskilled workers 

18 Unskilled workers 

Land and Building 

Land 

Building 

Capital Outlay 

2000 sq.m. 

1000 sq.m. 

Machine and Equipment 

Building 

Working capital is estimated at 

R e m a r k s 

Birr 17.5,000 

" 
" 

100,000 

75,000 

350,000 

1, Having no recent artisanal experience in glass-working there 

is little local expertise in glass-blowing especially by 

mouth. To launch such a project sucesstully will therefore 

requira strong support by HASIDA in demonstration, training 

and d~aign activities, Over•eas training o~ the moat highly 

skilled operation such as the glaee-blowere may alao be 

necessory, 

2, It is considered that the population of Ethiopia could 

eventually support more than one specialty glaesvarka although 

initially only one plant is recommended, probably in Addis 

Ababa, 

3, Since thi• operation is labour intension and uses mainly 

indigenous rnv-materials, benefit• to the economy will be 

eignificent, There ie aleo the future pro•pect of export 

earnings, 



3710: 

Product ~nd uses 

FOUNDRY FOR FERROUS :..ND NON-FERROUS ChSTING 

B.'..SED ON ELECTRIC DIDUCTION FURNACE 

Iron, steel ~d non-ferrous castings aro basic items essentinl 

to industriallevelonment both for use as end products e.g. man-hol~ 

covers, grates, pipe fittings as well as constituting pArt of most 

rn;mufacturing equipment for gea.rs, levers, frames, bushings etc. 

In tho latter case ~ domestic foundry would cater mainly for the 

replacement market. Castings can also be produced as input to 

fo:r·~ing operations for i terns such "tS agricultural implements. 

While castings can range up to many tonnes, economics 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 anrt 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 OOO's) Tonnes (Birr OOO's) 

1982 7IK) 1897 
1981 72 285 1014 698 
1980 33 99 381 ~43 
1979 1 9 35 35 
1978 11 24 
1977 
1976 391 172 

.... / 
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There has apparently been ~ sharp ris~ in imports of iron ~nd 

steel c~stings although the short history justifies caution in inter

pretation. Local crtst iron prorluctfon was estimated in a 19?9 IBHDO 

renort <•t only some 40'1 tons annually at 4-5 small private jobbing 

foundries in Addis Ababa, the Akaki textile ~ill foundry, the railway 

foundry ~t Dire Dawa and two private foundries in Asmara. n foundry 

is ~lso being implemented as part of the Nationnl Metal Works spare 

parts factory both to f ecd forging operations as well ~s to make 

rcpalcernent castings for public industries such as cement, textiles, 

sugar, steel f9.ctory. Castinp,s nt pr~sent in Adrlis Ababa are repor

tedly of poor quality ~nd expensive. Not included in the above 

is the 5 ton capacity electric arc furnace of the Ethiopian Iron ruid 

Steel Foundry used for steel making from scra~ ~nd billets. The 

report also noted th~t casting production in Ethiopia is still at 

~ very enrly stage of development when compared to e.g. 301000 tons/yr 

in Iraq and 601000 tons/yr in Egypt (in 1975). The total demand for 

iron :u1d non ferrous castings in Ethiopia was roughly estimated at 

101000 tons per year in the same report. 

While theiemay be an element of competition with the proposed public 
sector foundry, economic develonment and the desire to sav~ foreign 

exchange shoul~ allow ronm for both to prosper especially if this 

foundry can concentrate on short run, hi~h quality parts. Given the 

market potential, it is likely thnt this foundry would be situated in 
Addis Abab.-1 .. 

Capacity 

The nature of the induction furnace Rllows for a more flexible 

production schedule than a cupola furnace, for example, and there

fore maximum annual capacity is mvre a function of the size and 

number of individual c~stin~a, which at this point are not identi

fied. It would however be expected that some 301-400 tonnes of 

castings could be produced per ~nnum in the parti~l two shift 

operation. . .. / 
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Process 

It is prop0sed that the plant be based on ~n electric induction 

type furnace for the following reasons: 

- Electricity is available while coke (used in cupola !t.rnaces) 

must be imported. 

- Op1.:ration is more flexible since varfous amounts C!Ul be melted 

and a high rate of melting ~llows quick tum-around. 

- Variouscompositions of iron ~nd steel can be melted success

fully. 

Quality control is easier. 

- While initinl. machinery cost is higher, this is offset by 

lower operatinf- costs, a Btlving in floor area and freedom from 

pollution. 

Th0 process steps are as follows: 

1. Pattern preparation - reusable patterns are prepared,probably 

in wood in a carpentry shop. 

2. 5'.l.nd processing - previously used sand is reconditioned using 

magnetic ee,~rator and breaker screen. 

Fresh sand is added along with additive such as bentonite nnd 

molasses. 

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

in the moulds and after pattern removal, prepJU"ed sand cores 

are placed and the mould closed ready for pov~in~. 

4. Metal melting - scrap iron, pig iron and additives are melted 

for the pr-trticular composition desired. 

5. Pouring. 

' ... / 
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6. Cooline 

• 
7. Casting remov~l and cleaning - risers, >';ates 1nd sand are 

removed from the castings qnd repairs are made if necessary. 

8. Eeat treatment is done when necessary. 

Raw materials and powc= consumption 

The main raw mnterials are: 

Pig iron (imported) 

Scrap iron and steel 

Non-ferrous ingots - copper, brass, aluminium 

Sand 

Sand additives such as bentonite and molasses 

Refractories 

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

Machinery and equipment 

a) \foodworkinr, equipment for pattorn shop 

- l~the, saw, band saw, belt s~nder, drill, hand tools. 

b) s~nd preparation e~uipmcnt 

c) Core oven 

d) Electric induction furnace 300-500 k_e. capacity 

e) Induction furnace or oil fired crucible furnace 

100 kg. capacity {for non-ferrous molting) 

f) Over.head crane ~r monorail (1~ tonne capRcity) 

g) Ladles (100 kg, 500 kg cap.) and hand ladles 

h) Moulding machine 

i) Wooden core boxes (50) 

... / 
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j) He:::.t treatinr- furnace/quenching tank 

k) Grind(:r l'Uld pneumatic sane.: blasi.ne: 
1) W.:elder 

m) Labor~tory ~nd testing equipment 

n) Air compressc•r 

O) Sand b lastin!"' mnchine 

Labour requir~ments 

Administr<i.ticn 

F0undry engineer-Metallurgist• 

Pattern maker 

Inspector 

Direct h hour 

- skilled 

- semi & unskilled 

Land Rnd buildings 

Land 

Building 

Capital outhy 

2500 m2 

2 1200 m 

Machinery ~nd Equipment 

Building 

working cnpit"ll 

Remarks 

Number required 

7 
1 

1 

1 

5 - 10 

15 - 20 

Birr 500,000 
If 350,000 

" 500,000 

1. Before "l?l investment decision is lllRde a careful market 

study must be made through contacts with ~riginal eqaipnent/ 

spares suppliers e.g. ,:JtCE, hmSC a.a well as other users 

·requiring replacement parts for manufacturing and other 

equiiXl!E;nt. 

• Key p(\si ti on. 
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2. il technical trainint. progr~e prob~bly overseas will be 

required for the f0undry e~ineer-metnllurr,ist ~s well as one 

0r two scnioror,erators in view of the lack of suitable facili

ties in Ethiopin nnd thr; desire for a hi~h quality product. 

It is also r&commended that "i foreign consultant bE· retained 

durinp: the start-up period c:ind again after s1me tim.a t0 assist 

the foundry e~in:ee»metallurr,ist, to set up necess.:'lry cost 

control systems and to conduct 3 tr::iining programme:. 

R c f e r e n c e s 

1. "Principles of Foundry Technology" by P.L. Jain Natal Institute 

of Foundry and Forge Technrilogy, Radchi, India, Tata McGMw-Hill, 

New Delhi 1979 (in Hi·ISID •• libr~ry) 

2. "Establishment of Mechanic~l Workshop with Integrated Foundry and 

Forging Sections" by M.S. Czut UNIDO ';:lr0j8ct DP/ETH/75/oo8, 15 
June 1979. (in UNDP library, ilf.·ic11 H'lll). 
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3710 - FOUNDRY FOR GRAY IRON CASTINGS BASED ON COKE/ 

CHARCOAL CUPOLA FURNACE 

Product and uses 

Output would be restricted to f!;ray iron cP.stings, meaning essenti-

ally only one composition of metal would be requirc1 thus simplifying 

the production process. Products to be made would be fairly simple and 
• 

weigh up to 100 Kg. consisting of such items as manhole covers and othe~ drain-
·a~e pattern investment brackets, parts for agricultural processing 

equipment, boxes for v~rious purposes as well as small castings for metal 

working shops. 

Market patential 

Imports of iro!D and steel cP-sting and ~i~ irJn have been as follows. 

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

Value Value 
Tonnes (Birr Of'()'s) Tonnes (Birr OOO's) 

1982 74o 1897 
1981 72 285 1014 698 
198o 33 99 381 243 
1979 1 9 35 35 
1978 11 24 
1977 

1976 391 172 

There has ap-parently been a sharp rise in imports of iron and 

steel castings althour,h the short history justifieA caution in inter

pretation. Local cast iron production was estimated in a 1979 UNIDO 

report at c·nly some 4oo tons annually at 4-5 small private jobbing 

foundries in Addis Ababa, the Akaki textile mill foundry, the ~-ailway 

foundry at Dire Dawa and two private f cundrioe in Asmara. A f oundl'J' 

is also bein~ implemented as part of the National Metal works spare 

... / 
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parts factcry both to feed forging operations as well as to make 

replacement c"lstings f.:ir ~ublic indu..>tries such :is cement, textiles, 

sugar, steel f~ctory. Th~ report also noted that casting producti0n 

in Ethiopia is still at a very early stage of develop:nent ~hen compared 

to e.~. 30,000 tons/yr. in Ir~q and 6o,noo tons/yr in igypt (in 1975). 
The totnl demand for iron and non-ferrous c~stings in Ethi~~ia was 

roughly estimat~d ~t 10,000 tens ~0r year in tho 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 anr. w0uld act in ~art 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 ap~roximately 350 tons per year 

based on a one ton ~er hour furnace op0r~tin~ once per week for a period 

of eight hourR. Since two ch~r~cs per week are possible, this would 

permit a doublin~ to 700 tons p~r ye~r eventually on a no~inal 1-1~ shift 

basis. 

Procf.;SB 

The use of a cupola furnace instead of an electric furnace gives 

a substantial snving in capital cost although with the disadvantage of 

higher on~oing labour costs. There is also the necessity to import the 

coke unless domestic supplies cf charcoal prove to be ~ feasible alter

native taking into account forP.st limitations. The cupola mP.thod is 

also inherently mor-.:: polluting than an electric ftJr.P?"s> byt the freedom a.1screi;1on 
from reliance on haavy electric lin~s could allow/in final location to 

alleviate this problem. 

. .. / 

• 
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The process st~ps aro as fellows: 

1. Pn.ttcrn prep.'.lration - reusable patterns are prepc."ll'ed probably 

in wood in a carpentry shop. 

2. Sand precessing - pr6viuusly used sand is reconditioned using 

a mai:;n~tic separator and bre'lk~r screen. Fresh sand is added 

along with additives such as bent0nite ana mola~ses. 

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

in the mould and after pattern removal, prepared sand cores 

~e placed and the mould closed ready for pouring. 

4. Metal mcltine - s::rap iron, pig iron and additives are mel tcd 

for the particular composition desired. 

5. Pouring. 

6. Cooling. 

7. Casting removal ll?ld cleanin~ - risers, gat~s nnd sand removed 

from the castings and repairs are made if nP.cessary. 

Raw materials and power consumption 

The main raw materials are: 

Pig iron (imported) 30 tons/mo. 
Scrap iron and steel 

Coke 6 tons/mo (impt>rted) (or charcoal if feasible) 

Sand 

Sand additive such rJ.S bentonite and molasses. 

Refractories (imported) 

Limestone or dolomite. 

Machinery and equipment 

a) W0odworkinr, equipment for pattern shop 

- Lathe· , eaw, band saw, belt sander, drill, hand tools. 

b) Sand ~reparation equipment 
···I 
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Core oven c) 

d) 

e) 

f) 

g) 

h) 

i) 

j) 

k) 

Curoln 1 trh c:-~pc..ci ty 
Overhead crane er monorail (1Y-: ton cal;)f\city) 

Ladles (500 Kg. cap.) and hand ladles 

Moulding machine 

Wooden core boxes (50) 

Grinder 

II elder 

Laboratory nnd testing equipment 

Personnel 

AdministrP-tion 

Foundry technician - supervisor• 

Pattern maker 

Direct labour - skilled 

- semi & unskilled 

Land and buildine; 

Lend 

Buildinp; 

Capital outlaY. 

2 
2500 m 

1200 m2 

Machinery and equipment 

Buildinp: 

Workinr, capital 

• Key position. 

Birr 

Number required 

7 
1 

1 

5-10 

25-~ 

Birr 300,000 

" 300,000 

" 500,000 

. .. / 
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Remarks 

While there is not such a hi~h deCTrec of knowledge required for 

~ simple gray-iron foundry compared to a plant prcducing various steel 

~lloy and non-ferrous castings, there will still be a need for mainly 

,ractical training of the technician and one or two senior op~ratorR, 

prcb~bly in a foreign loc~tion. Forci~ consultant assistance wnuld 

be "A desirable fenture especially fer the planninf and start-up ph.:ises 

but Rlso periodically for follow-up consult~tion and training. 

References 

1. ''Principles of foundry technrlogy" by P.L. J:!.in, Natal Institute 

of Foundr:t and Forre Technology, Rodchi, India, Tatn 

McGraw-Hill, New Delhi 1970 (in HIISIDA library) • 

2. "Establishment of Mechanicnl ~lorkshcp with Integrated Foundry 

;:1nd Forging Sections" by M.S. Czub UNIDO project DP/1!.""I'H/7?/008, 

15 June 1979. 

(in UNDP lit>r'lry, Africa H"lll). 
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J811: DIE CAST PRODUCTS = = =====··=· ··= 
Pr:>duct and Uses 

Various aluminium alloy pressure die casting items like build

ing hr:i.rd ware, door locks, cupbo~rd n.nd drP.wer knobs and otber 

furnitures locks and handles, automobiles nnd electrical parts, 
etc• 

Mostly the pressure die castings process is used to manu
,; 

facture these i t0?ms. However, many other zincf' die casting pro-

ducts can also be manuf~ctured 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 cwuld not be undertaken. How

ever it is anticipated that the main areas of' demand would be 
as follows: 

Building construction 

pipe clips. 
mainly window and door fittings; 

Furniture and cupboard builders - mninly k~obs and locks. 

Aut0motive manufacturing/repair companies - mainly AMCE. 

Since higher quality dies 111Ust ·be made (and probably impo.rted) . 
for each product, a careful estimate must be made of the demand 

for each product through contacts with potential users and com

pared with the die cost. 

Capacity 

15 - 20 ton::. ot pressure die casting items like door locks, .. . 
cupboard and drawer knobs and other fancy furniture• handles an4 

locks annually in a single shift. Other house hold items, auto

mobile and electrical sim?le parts can also be manufactured should 
the demand justify.· 

..... / 
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Process Description 

Pressure die castings are made on a casting machine by inject

ing liquid metal, usunlly a non-ferrous alloy (aluminium alloy, 

zinc alloy, et~.), into the cavity of a mould/die under pressure. 

These castings have a v~ry fine finish ar.d as such do not require 

much further machining. Generally the quality and design of the 

castings are required to meet the customer's specifications although 

various standard items will also be made. The quality of cast-·s 
ing obtained by pressure die casting}superior to that of sand 

gravity casting. Other die casting products oan be manu:Cactured 

by changing the die. 

Raw-materials 

Aluminium alloy 

Zinc alloy 

Nuts, bolts, rivets 

Machinery and Bgui:pment 

1) Pressure die casting machine complete with electric moter 

etc. 

2) Melting furnace (oil fired) 

J) 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 2 

Skilled workers J 
Semi-ekilled workers - 2 

Unakilled workers 2 

.... I 
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Land and Building 

Land 

Building 

Capital Outlay 

500 sq.m. 

JOO sq.m. 

Machinery and equipment 

Building 

Working capitel 

R e m a r k s 

J 

Birr 375,000 

" 150,000 

" 125,000 

650,000 

Capital and ~killed labour requirements for this plant are 

rather small, although good technical supervisory personnel are 

needed to assure product quality end 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. 
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'.}811: TABLE CUI'LERY AND KITCHEN KNIVES ========================·======= 
Product and Uses 

Spoons, f'orks and knives o:f dif't'erent sty1es are becoming 

essentia1 items in table service and cooking as western eating 

hcbits are adopted. The various types o:f cutlery envisaged in 

this prof'ile 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. 

Tbe m~teria1 used in manufacture o:f table cutlery dit':fers but 

stainless steel is most common. Both high carb~n ~teel and 

stainless steel are used for kitchen knives. 

Market Potential 

At present all requirements 1:f stainless steel cutlery are 

met through imports, with official imports t'or 1976 - 1982 shown 

on the attached table. 

From this table, it is seen that the average yearly import 

of spoons, t'orks and similar table-ware was 37,269 kg. worth 

Birr 256,654. Lmport ~estrictions have probably constrained 

the import of these items and so actual demand probably exceeds 

these levels. 

With the growth o:f urbanisation and population as well as 

the adoption or a western style or living and f'ood habits, the 

demand :for table cutlery is expected to continue increasing beyond 

these import levels. 

Capacity 

Annual output capacity is therefore estimated as follows1 

4000 dozen tea spoons 

4000 dozen soup apoons 

2000 dozen serving spoons. 

4000 dos en dinner forks 

2000 dozen dessert forks 

.... I 



1m22rl.§tn:1211s2.Ie~12 

Spoons, Forks & Knives with cutting. 

similar Table or Blades ser"1"8ted Knives, Blades 

Kitchen ware or not n.e.s. 

(696,060) ( 696,081) (696,082) 

Qu1rntity Value Quantity Value Quantity Value 

~ (Birr) .LI!.&l. (Birr) .!.!W. (Bii·r) 

1982 32,062 416,964 1,203 26,585 703 29,796 
1981 30,174 223,939 2,446 63,700 27) 19,583 
1980 28,680 158,663 1, 5J4 :n,202 3 110 

1979 24,679 182,707 2,303 33,767 52 J,541 
1978 51,184 284,496 4,712 47,967 4,:no 76,055 
1977 55,456 J6J,708 56,)84 197,551 681 9,097 

C\I 
1976 )J,649 161,101 

Sources Annual External Trade Statistics (1976-1982) 

- • • 
I 

I . :iii' ,,;Yf·'4+ ., 



4000 dozen table knives 

500 dozen kitchen knives o:f various types 

500 dozen butter spreaders 

Process Description 

The manufacturing process is as :followsr 

Forks, spoons, table knives ~nd kitchen knives will be hot 

:forged to shape :from stainless steel sheet or rod. Kttchen knives 

are also made :from carbon steels. Spoons and :forks are then 

:finished by hot pressing, trimming of :flash and shaping o:f :fork 

prongs. 

A:fter proper shapes are obtained, grinding, polishing and 

bu:f:fing are done to ott~in the shining e:f:fect. The p~ecea are 

also sharpened and h~ndles are att~ched as necessary. 

Raw-materials 

Stainless steel sheets, rods, etc. 

Plastic or wood handles (as necessary) 

High carbon steel sheets. 

Machine17 and Equipments 

a) 50 ton capacity power press 

b) Guillotine shearing machine 

c) Trimming press 

d) Forging equipment 

e) Polishing machine 

:f) Grinding machine 

g) Bench drill machine 

h) Hl!rdening :furnace 

i) Tempering :furnace 

J) Quenching tanks 

k) Butting. machine 

1) Miscellaneous hl!lld tools. 

. ... I 
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Personnel 

Administration 

Skilled workers 

Semiskilled workers 

Unskilled workers 

Land and Building 

Land 

Building 

Capital Outlay 

)00 sq.m. 

200 sq.m. 

2 

4 

4 

3 

Machinery and equipment 

Building 

Working capital 

Remarks 

Birr 250,000 

" 
" 

100,000 

100,000 

450,000 

This is a plant of modest size requiring only a small 

CRpital investment and little skilled labour, Table cutlery 

items are suitable £or manufacturing in emall scale industry 

and the project h~s good prospects, 
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3819 &\CK-P~CK LI0UID SPRAYERS 

Product ~nd uses 

Bnc~p~ck sprayers ~re used for a-praying of insecticides :lnd 

fun~icides in agriculture; public health. programmes ~nd househ~ld 

use. 

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

are a reservor, a. numping action, and a nozzle. 

Traditionally sprayers are m::lde mainly from metal (braes-r · 

stainless steel or galvruiized iron)although plastic materialShave 

bec~me very pomU.ar due to resietance to chemicals, li~ht weight 

and low cost. 

There may also be an opi:o~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 potantial 

1982 
1981 
198o 
1979 
1978 
19'77 
1976 

The import of sprayers is included in the following table. 

Sprayers & sprinklers & parts 

thereof (?45-271) 

guanti t;t (no.) Value (birr) Unit value (birr) 

18,000 8o2,78o 44.6o 
3?,26o 1,o62,576 28.52 
16,898 2,494,165 147,6o 
12,969 1,538,009 118.~9 

8,054 7.52,459 93.43 
7,342 310,091 42.24 

Source :- External Trade Statistics. . .. / 



= 2 = 

The extreme variation in unit values indicates th~t ~ 

number of ~iffcrent products h~ve been imported with varinticns 

fr0m year tc ycn.r. Hcwevcr the over~ll number impnrtect indicates 

thci.t ccon•.,mic volumes .:f sever-ti l:l<'d.;ls ,-,f b"ck-p.~ck s-prn.ycrs C:lll 

be mnnufactured. h proper mnrket research study will include con-

t~ct with the major users - Ministry "f •• griculture, Ministry of 

Public Health n.nd Ministry of State Farms '15 well as fln evaluation 

of -potential s~les to other nublic and priv~te users. 

Capacity 

2,000 back-p.~ck sprayers. 

Process 

The nrocess will depend on wh~ther nlastic or metal tnnks are 

used. If :::-ib.stic, the tanks would be made :it an existing plastic 

factory desirably from a blnw-mould~d process. If this nrocess is 
infeasible th6n metnl tanks would be fabricated in.house. Wh!le 

many of the components may be eventually made out of plastic,ini

tfally mostly metal fittings would be used to avoid the high cost 

of plastic moulds before the market ~nd designs ~re firmed up. 

The steps nro therefore as follows: 

- Cut ~nrl bend sheet met~l to shapo (mP.tnl tnnk) 

- Drill required holes ( II " ) 

- Manufacture special fittin~s 

Braze/weld t~nk ~nd tenk fittings (rnet3l t~nk) 

- Pressure test ( " " ) 

- :.sscmble sprayer 

- Final test 

... / 
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Raw M01.tcrinls 

Plastic blow - r.ioulrled tnnk 0r sheet met.'.'l_l of brnss, gnl.vanised 

iron, stainless steel. 

Brass/aluminium/ steel rod ~nd tubing. 

Hnnd-operaterl flow control va]Tes. 

Plnstic piping 

'Miscellaneous purchased fittings - metal/plastic/rubber washers 

Includinr no~:xles 

Machinery ~nd Equipment 

Shearing machine 

Sheet bending machine 

Swagin~, beading machine 

SeamiJlG machines 

Press 

Lathe machine 

Milling machine 

Drill press 

Double end bench grinder 

Gas welding set 

Tools, dies 

Hand tools 

Personnel 

i1dministration 

Direct lahour 

- Skilled 

- Semi-/unskilled 

4 

2 

4 

... / 
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Land ~- Buildim~ 

L:::tnd 

Building 

Capitnl 0utl.:iy 

Machinery ~nd cqui~ment 

Buildinp, 

Workinp. capital 

Rem~rks 

2 500 m 

250 m2 

fil!:!: 
300,000 

125,000 

100,000 

525,000 

1. This profilt! envisages m,'Ulufaoture ,o/lastic or metal tank , 
based back-pnck spr~yo~f0~ ~~icultur~l ~nd henlth use as 

well ~s a rep~ir facility fJr existin~ sprayers with result

in~ economic benefits to the country. 
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3819: FIN'S JIRE n-q' :nNG 

Product ~-~:/' c~;.. .. s 

Wine ·ri::-::! of v .... rious met!lls including steel, copper, 

':lluminiu;:: ·~: :~ br~ss is used in many npplic'.ltions such 

.J. :
1_J ::-:: rings 

:I ;j_:-· .· ::.ns and curlPrs 

r:" -ti1r.:; winding 

\.:0Tci11uous wnlding electrode 

}
1i"!'.'c cord 

Co: ... »r/.:i.lur.iinum electric nnd telephone wire nnd c<i.blo 
~-~c~~~ light ~esh 

7ira c ~le for sunporting telerhone roles 'lnd 
:...·,:s-C.:·r:.L1g lo,ds in trucks. 

\s i-:0<;,/1 under Market Potenti'll, it is not contempl~.t8d 

to rn"nur:c~u~8 fencing Rnd m~sh wire, n~il wire, cogted 

electric ~o.: r~ wire ~r cqble of ~ny typ~ - although 
the l~~t~r ~o~uct requires further qn~lysis. 

Thir'. ·_,1 ·nt would produce cle'lned, 3nne .... :lcd ferrous 
~nd nonf (;:e:._ ... c~ns fine wires. 



'1982 

i981 
1980 

1979 
-'197S 

1977 
·1976 

Iron & steel ,d.::-e .. ... ___ ... 

except th~t i_:..?.=.:-..~s.'! 
for fut her m::,~_c_~~s.s.i,,1_g 

\f1?7.019) 

=-u~ntity .. 
(Kgs) 

528,124 
615,754 
667,450 
265,283 
75,159 

761,781 
65,3?1 

y-·luc 

Birr 

? ""5 ,.,,.,,~=-
' IC..)'--! 

899,S13 
1,~97,~71 

417,7~~ 

21~,~45 

f 32 ,B:20 
--:_;-::,, ?'1:; 

2 

Stranded wire c~bles, cord~ge, 

pl~ited bnnds@~µigs ~nd the 
.~ike of iron 3nd steel 

(693,110) 

S!!antitz Value 

!!2) Birr -
445,471 2,347,274 

93,013 276,155 
2~4,64~ ?37,908 
89,06? 438,eG? 
5~,973 1A5,350 

253,313 594,150 
214,792 560,61? 

Sour~e :- \!-:1).'-.'.::-.l · ::~trrnal Tr'lde Stfltistics 

e 

1--~ 

St J;Ond':'...~-.. · .-_:!._:..:~ _;--~~ Str'.lnded wire etc. 
of coT:G..;T~: ~)-.~~ of t=1.luminum " I 

I 

c:..-:_, . ,; ·.:.-')) (693.130) ·J _,_,,. I ... ·. ,. 

Qu'.lntit-r Vc.luc Qu'.lntity V'11Ue 
t ¥ --·-

C.!$tl 3irr (k~~ ~Birr) -
44,723 ~'.51, 220 499,218 1,845,415 

6,525 i:.-·1 '::!7 3 669,368 2,463,733 

9,292 -- 'l r; ''-9 3 . _,, , . '+4,861 197,,25 

7,547 :::> ~' 2.:·)2 8,908 4~,546 

52? (~-, _1•:15 
_ _. ' . -- 43 1,06G 

1,173 .' ?'-)3 ' --
4,804 )<'·:.;:Jo 1, 215 4,620 r 

e 
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M~rket Pot~' ~:Ll - .. -· ..... ---
'.!:he 't'.: ·.c'·,,d imrort st~tistics provide a bre'lk down of 

finishe<l ~t·-:,:;l wire (i.e. not imported for fu~ther processing), 

steel C"_~~I_.·, ··Ju'2inium c!lhle "l.nd ferrous C"lble. There nre no 

in-rort fj_ ~nr,;s ':'.V.'1il ~'.ble for finishPd non-ferrous wire ·md 

th.l':se 'lr - :•c;,_1:-h:d to be minor. St:i.tistics (not 3tt!lched) 'lrc 

nlso 'lV0il ::10 for import8' of steel wire 3nd copper wirP for 

furth,_;r ._--:~)c ·:.sing, m.')st likely by U!ltion-il Metal . .Jorks 

1.nd 3thi'),.lnetic resr•ectively • 

Cop; ,,r _,l;;ctric wire, fencing wire, light mesh n.nd n.-..il 

wir0 -ire c11_:·7:' :ntly T."'!de by public industries ~.1d b'.l.rring 

r., ti on 'lli ~~.-t::i .,n of '.roductior or sir.;nificflnt pri V"lte m'lnuf ,,ctu:r.c, 

.,re unlilc.:J.:r ·!.r::, D"" m"de under this rroject. Jt m~y be possible; 

to imrort ;::.;• •i. ·recessed wire for furth8r trerytmi:mt before 

;.roccssi!,.'.- '·;·T th(0 ;,ublic industries, but this requires '1nalysh; 

especi 1.ll;:' ; ;~'l ·,thiorl~stic. 

In: O•"C :':i · .ures indic!lte a steady dcmnnd of approximately 

500-600 to·. : 1 .s of finishf'd st.;el wire. .~.s to us'lge, sta pl cs, 

clips, ','.1..l :;ice us'1p;e arc e3sily identified rc;quirel!lents since 

they .'lr<: . •'u ucts known to bP made in i::thiori'J. However, 

given th•_· -~.Jc .l tonn'.1ge, there must be nur11erous other users. 

Th8rcfor;.: ! 1 .. 1·1-;_t survey is required to det11rmine the future 

require!n.c:i_·;:u of ~~11 r.irtjor users both ns to tonnrlge, Ai~e 

finin'1. , _ ; : . tc0'1.t. (Gee Hnnex I, sub-sector re\ _ew section 
38 for m:~JC rcquirenents) 

!'1 o:,•t: ~if C"~~·l~ would ·11'11£:".lr to be on the order of 

200-2,0. to011icJs of steel ~nd 200 tonnes of non-ferrous c'.lble, 

t!lostly "'lu .1.:.:,ium, nl though great vri.ri11tion from ye~r to 

ye-:?r is o:,s. ::::-vcd. The use of 

expected to 1)o ;;i.ostly for 

"lluoinum !.\nd cdor.:p~r c~ble is 
an ~e1ecommunicetions 

electricit:(and therefore 

rel'ltive:l,: ·' sy to determine. However, like st·eel wire, 

steel c ·°t'l:, · :~·o~)~bly ?;oos to a v~riety of users ~nd therPfore 

ll more d (· t 5.L,rJ I!l"rket survey would qls• be reoui.red for 

t11.is nro.'1~·::; ;; ctor. Cf course, without n crtble m9king !'l'\nt, 

which d0'.:r; ;!ut currently exist except for electric ~~ble ~t 
Sthiopl'· ;.:·;;:i_c;, i;hose requirements crmn' t be riddressed in a 
wiI'E'-:1r: ... plt'.'nt. 
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CapA.cit;y: 

The - ::.:--r::; would h:i.ve '"t cn.~:icity of arproximately 

400-500 ~;)I'.:,:_. ·s ; er yer>.r on two shifts. This C'lprtci ty 

is only ... - 1-oxjT~te: sine<' it derends hen.vily on the sizes 

,,roducad "~ · c .n th<:'rrfor;: only be set when the m'1rket 

'1.nalysis ~-~:-. .,~on1; lcted. 

Process 

T~is ·, i'O::oss ;roduccs d~rensed ::i.nd d.eoxidized 

nnnealc.1 :t, .. : J .";id non-ferrous wire i.e. without co CT ting 

or srec.; :-lic'ic(I hcnt tre.':J.tnent. Should the o':'lrket A.ppr"lisnl 

show th ~t si:';nific~nt qu~mti ties of sreci '1lly treqted wire 

~re rc.1i..:.i.J· .-i, then R-ddi tion'll e11uinm0nt will probnbly be 

necess~ry. Surf~ce co~tin~ (e.g. g':J.lv~nizing) would be 

'1rrli.crl l!l : • f -,irly sin:'l0 continuous process through a t~u* 
while hc::i.t trent~cnt would best bA done ip. !l fur11nce• nlthoUgh 

a continuous process is ~. o:.rn;i.ble for hieh volunes ruid for 
certain t:rres of sil'!lplcr huJ.t treatment. 

~h~ s~~sl wire dr~wing ~recess consists of the followin~ 

steps: 

l"'lilr~~ ~.: · ~l wire rod in 6 m!'l. coils is dr-iwn in n multi

st ngcd ~0 1 1:~·~0us wire d~"lwing to ~reduce the desired di3~~tor 

size of •rir..::. The wire drnwing process involves inter

mediate ctr0s;~ relieving. The drawn wire is then rmneRled 

in elec t;r:ie ·.lly hcntcd chnmber, d·e(1"Cased, cle~.ned and dried. 

Nonf .:r.i.~•JUs mctql wire drawin~: 

Nonf err~ iJ.s net al wire (e.g. com: Pr) rod in the forrii of 

coils of 9m::·-..• di~.meter is processed first in a bull block 

to a lcrns .:r d.:>J:icter. of about 3mm. di 'lmP.ter. Then it is 

further ci · ··.:n in r continous "'1Ul ti-strige drawing mfl.chine 

to 1.2 n, .• Dr lt!SS ".B required. The drsiwn wires nr-e i.nne~led 

in ~ f11rn r.,;, nd then put through q deoxid11tion process if 

reouirocl. 



5 

Raw m~tc·r:'.. ~.s 

:•alt' s-i.; . el wire 6 Il'U!l. di~11eter 

'.Jot::~~c-:r '.-Tire rod 9 mm • 

. \ln.·5..niu:::: with rod 9 mrn. di3meter 

1. '...fire :'r:~.···'ing bull block m'!lchine (9mn. to 6mm.) 

2. Contiriiousi~ul tistnge wire dr-iwin~ mnchine (6mm. to 3mm) 
3. Contil:ious:"'.ul tist~r;,e wire drowing m!ichine ( 3mm. to 1.2,;:iin.) 

4. Ann0:.liEC furance electrically hertted. 

5. Degr.~;-sL,:jrickling T~nlcs with electric he<>.ting 

6.. Conti11ori.s \·lire g'.llv~nizing line (if required) 

7. Me·i.sm::i.;1r_: tools, dies, '1Ild equipment. 

S;-i.:.:·cL:l:i..z:~.d he~t tre'ltment f~cilities 3re not included 

due to t'-i_,yj_:.' •5 .. r;h cost 3.nd uncert:1in requirement pending 

d8t<tiled ·L'.rk ,t .,n~lysis. 

Personnel 

Ad minis trc-.t :i.«rc 

Skilled wor1c,;rs 

SemiskilL.:'1 •.nrkers 

Unskilled w0~~~rs 

Lrmd 

Buildir..g 

C!lpit~l o~-~~-z 
MrichinGr~r · ::v' oquirment 

Build in:; 

•,,rorkin·~ c .. :::c··l 

3 
4 

3 
4 

600sq.m 

400 " 

Birr -400,0ot 
150,000 
100,000 

~~2.aQQ2 

.1 •• / 
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R E M \. t ~ ~ ,j ..... -.... 

1. ;',. d0t -j_:;_::: "'· '"1~rket qnalysis is required before prepar'ltion 

of -, fc: .s~-~~ili ty qn'llysis since the m.!lny >'ossible specifi

C<"ltiN•~> ( ::::i.':'-', surfr-.ce finish, hc'1t tl"'''-:itment) n.nd volum/; 

must 1-,-~ ·~ ; t :rmincd before e,.,uir~ent requirements c"1n be 

2. In c•,,-:lr'~·- 1 rin~ tb.is -:'rofile '.ln effort W'1S no.de to inclu-:1•~ 
'1 f '•c ;.·'.j_.;_: - for r-wking of steel nnd non-ferrous C"lble to 

both brr,-... ~'m the score to include highr:r !ldded V!1.lue 

i t·2,.1;:. .''. ·' incrc>~sr: the tonn'lge of wire~ which could be 

put ·c'x:·~11.i.~\ the wire drn 1.'1ing process. However, t>ie 

ide:1'::L::i·:.·~ tonn"ge of 200-250 tonnes/yer1r. steel C3.ble 

11nd :-:.v :c ·_:.; • .:, ~1 though highly vari~blf.:, non-ferrous c "ble 

r1:1qui:r\/:1 _:1t of sone 200 tonnes/yr. would seem to be 

insuf fici~nt to justify the expected large 

for v:irr; tr.::o..tment flnd Ctibling eriuipment. 

clusion r . .::quires confirrn.tion through More 

invcstl'lent 

This con

d et niled 



3819: HAND PUMPS FOR TYRE FILLING AND INSECTICIDE SPRAY -===========================================-==== 

Product and Uses 

This pro:file combines two sprayerswhich although having 

di:f:f~rent ~>urposes require similar manu:facturing procP.sses and 

:for which individual quantities will be modest initially. 

Tyre pumps are used ~or air :filling in tubes o:f 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 C•Jntrol. They are comprised 

o:f a pumping action, reservoir and spray nozzle. 

Market Potential 

As the :following table shows, import o:f bi~ycle pumps appear 

to be minimal al~hJugh it is suspected that many pumps enter 

the country with bicycles or as pa: t of shipments o:f bicycle 

accessories. Since pumps are long-lasting there is not a silJ"li

f'icant replace1.1ent market. Pumps may h-:>wever be used not only 

:for bicycles but also :f~r car anc m':>torcycles especially in 

rural areas. 

While there may be limited sales elsewhere, the main demand 

:for bicycle pumps will come at the time of start-up o:f the large 

scale national bicycle manufacturing plant (currently under 

stud~) or the small-scale bicycle project envisioned in these 

profiles. 

Bicycle Pumps (74J.111) 

!!E gnt;dNo 1 ) Value( Birr) 

1976 ·- -1977 580 1,647 
1978 2,240 4,725 
1979 -1980 1,310 17,245 
1981 964 ),68) 
1982 1,200 1,:no 

.... / 
,• 
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Regarding insecticide spray pumps, there are ef:C::>rts to 

intrJduce pyrethrum (natural insecticide) growing in Ethiopia. 

If this initiative is successful an opportuntty could arise 

for the manufacture of simple hand-held pwnp sprayers for 

insect control in the home and for other small-scale uses, 

thus avoiding the need for expensive 

i:1gredients. 

Capacity 

imnorted aerosol 

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 siz~ ~nd threading is done 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 kaep 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 :Cormed, 

seamed,&oldered and joined to the pump section. 

Raw-materials 

The main raw materials ares 

Steel sheet 

Steel tubes JOmm 
Steel bar 10mm 

-M.S. nuts and washer• 

Leather washers 

~ Rubber pressure tubes 
•.. Springs• --Nozzles; piping 

.... I 
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Machinery and Equipment . 

a) Lathe machine (small) 

b) Tin-plate rolling machine 

c) Seaming machine (band) 

d) Drill machine 

e) Threading machine 

f') Hand press 

g) Hetal cutting circular saw 

h) Grinder 

i) 'Workshop tools etc. 

j) Soldering equipment 

Personnel 

2 Administration 

3 Skilled worker 

4 Semiskilled worker 

3 Unskilled worker 

Land and Building 

(hand) 

Land 600 sq.m. 

Covered area (building) 200 sq.m. 

Capital Outlay 

Machinery and equipment 

Building 

Working capital 

Remarks 

Birr 

" 
" 

150,000 

100,000 

50,000 

300,000 

The project idea is attractive as the product would be an 

ancillary item of' the proposed bicycle industry, Thi• d••• 
mean however, that, given the minimum economic volume of 25000 

unite, etart-up will likely have to await that of the large scale 

bicycle plant9 depending on success with the insecticide eprayee, 

.. •.I 
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3819: HEALD :.PLJ~TES FOR THR~E 'FIBRE FACTORIES ====================================·= 

Product nnd Uses 

The heald plate is used in thL jute f'ibre f'nctories to raise 

and lower the warp threae·during the weaving oper~tion. 

Two similar designs are used both made f'rom 20 - 22 gage 

spring steel of' dimension 1cm x 21 - 2Jcm. with a ring brazed 

in the middle. 

Market Potential 

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 f'or the three 

f'ibre factories to newer looms over the next 2 - J years iS · 

expected to increase this to 91000 pcs. 

Capacity 

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 rre then brazed to a 

preformed ring and the assembly is electroplated, the latter 

probably subcontracted. 

'Raw-ma to rials 

20-22 ga x 1cm. tempered steel strip in a coil form 

m.s. wire. 

Soldering/brazing materials. 

. ... / 
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Machin·~rr and Eguipment 

Except for the simple dies, this equipment would probably 

be on hand. 

Press and three dies 

Brazing equipment 

Electroplating equipment - (probably sub-contracted) 

Labour Requirement 

It is estimated that one person could produce the volume 

e.nticip~ted. 

Land and Buildings 

Nominal space requirement only in an existing work-shop. 

Capital Outlay 

Assuming electroplating is subcontracted the outlay would 

consist only of the die cost which should be modest. 

R e m a r k 8 

This is a project for an existing metal-working shop and 

should have a high value added. 



3819: IRESSUlIB COOK!ffi 

Product and Uses 

Pressure cook -=-:."'s .,_,,e a kind of vessel (utensil) exten

sively used in house:wL~sfor cooking food. Pressure cookers 

have advantages ov0r conventional cooking utensils due to 

its C'3.pacity for reL:ining the flavour of cooked food and 

also requiring less tj_::,.::? .for cookin;:~ and th·.ls saving co~sider

ably on fuelespeciall:.' in "'dgh altitude such as those of 

Addis !'..bab('l. They uoul•=' be used mainly for cooking the meat, 

vegetables and sauc,')s .1ccompanying enjera. 

It is a closed coo~ing vessel for use on a stove or 

fire, capRble of prooucin~ a steam pressure of 1kg/cm sq. 

The c~pacity of the cooker with t~e lid fastened v~ries from 

3 to 8 litres, althou~~ p~cssure cookers of 3-5 litres capacity 

are the wost popul::..r. ':~:1is product is wi::.'.ely used in similar 

condition:; in Indi~ m.r0
; /'..fghanistan n.nd it would be worthwhile 

for an entrepreneur to oiJt,,in s~ch a cooker for development 
purposes. 

Market Potential 

Since pressure cook:.·,rs are only currently available in 

small quc:mti ties and .·_t '.i.igh prices, they are only rarely 

used except by the O}cr. 1.triate community. It is felt however 

that of a. pressure co 1frc::r with 3. mod•1st selling price of 

some 70 Birr can be ckvcloped and if its ndvantages (especially 

in SRVing of cookinr; ti111e and fuel saving) citn be properly 

demonstrated, t'lcro :i.s th0 potential for development of a 

signific~nt mArkct. .'~h:: rripid. m$3rket development of the 

enjerri. cooker costin , r;1':i;1t:mti3lly more irr seen as an 

example of what couJf -, r;n"m with this product. 

. .. / 
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C3pacity 

(;,3.pacity is sot --c ,J.bout 5000 units on one shift which 

could be increased by ~~_.:1c1itional shifts should demand require.: 

Process Description 

l'he various p~rt.s !.'':quired for the manufactur~ of pressure 

cooker and the raw r;. 'tr:-:c·i ls used, are given below: 

1) Body and lid - ".lu;11inium alloy high strenp.;th plate 

2) Container - \lu!l1i!"1.iu:rn alloy sh~et 

3) Plug -

4) Gc.sket - He At rc:si: t.':nt synthetic :D'ubber 

5) Grid - Aluminium .. ~l loy 

6) Handles - Non-flon:.~l~ l;:; bakeli te 

7) Pressure regul·.itins value - Stainless steel 

8) Pressure rP.gUl'lt·: n:~ pin - Stainless s'eel 

9) Tubes - Br.tiss or ::;-:~.-~inlcss steel 

The main operations consist of the following: 

Circle cuttin:; 

DrRwing of body of cooker 

Drawing of lici. 

Trimming and r:otching of body and lid 

- Drilling of holes in body and lid 

Fixing valves, h:-.ndles and vent tube 

Pressure testL1.g ;:~nd polishing. 

Raw-materials 

Imported ~luminiL1Y1 .:i.lloy sheet is the main raw material. 
Hnndl0s, pressure r ul -;;5.ng V'llves gaskets Ate. would be 
imported initially ;-.lth.011 .. :!1 local manufacture of some pRrts 
is anticipAted in fu:i;1_1::>··. fressure cookers develop much 
hi~hcr pr'"'ssure th r•. oi:-(5.n:?ry con~"'rs, se it is necese~ry 
to t·?.ke sufficient -~•on in the m'!nufactur.ing procf'ss 
to safn;;tlrd ap.;~inst cc:i_(~ ·nts to ,th.e user. 

. .. / 



a) Shearing m·1<~ ':..:i.:ie 

b) Circular cut,~:i '1.~; machine 

c) Drawing pro~;i:, ~·rith dies 

d) Hydrgulic pr;:;:.s 40 - 50 ton cq,pacity 

:) Power press - 50 ton capacity 
f) Lathe m~chi~u 

g) Drilling m.:,c hi:~} 

h) Grinding r1v.c ~liD.e 

i) Testing eq_nip1.r>.·.;~1t. ·- Pressure tester, ti.ir leakage 

tester. 

Personnel 

\dministrati vr.:. - 3 

Skilled worker - 4 

Semiskilled work~r 3 
Unskilled worke:r - 3 

Land and Buidling 

L'.1nd 

Building 

Capitnl Outlay 

45) sq_.u. 

300 sc,.m. 

Machinery and G\'Uiyiment 

Building 

lforking capit.=i.l 

~ E M ... R_. K_ S_ ~ t:-- .. 

Birr 200,000 
Birr 100,000 
Birr 100,000 

400,000 

1. c.i.f:>j_tol i:1.nd skilL/ l ·.1Jour reouirements for this 

pL~.nt are rel 1t~.voly low ~nd could appeal to an 

... / 



4 

entrepreneur :1s '- sinsle project of his own or 

could be combi:nct:. .·ith n. related product as for 

cxn.mple, ~lumi21iurJ.:m:u1eled utensil mR.nUf'1cture. 

2.. 'I1his project ·d.J.l '\c of signific.·mt economic vrtlue 

to the country ~:ince it will 'lSSi~t in conserv~tion 

of fuel. 



3819: SHEET METAL WOllK-SHOP TO MLKE SUCH ITEMS ====---·-=======·---=-====-=-==-===-----= 
AS ;~ETSC COMBHIB HJ RVESTER PARTS -==-=--=====================--=-• 

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 opport~nity chosen is the spare part re

quirements for combine harvesters imported by Agricultural Equip

ment and Technical Services Corporation (AETSC) from the GDR antt 
Yugoslavia. While this wou~d 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 

fann ~nd industrial tanks, tractor spares and office equipment. 

Eventually the unit could also sub-contr~ct sheet metal work from 

the Nazret tractor assembly plant when it commences production 

of combine harvesters. 

Marke~ Potential 

AETSC sells two models of combine harvester with total sales 

over its five year history shown as followss 

Source Model SuantitI 

GDR E512 158 

Yugoslavia 141 .ill 
.ill 

Although there are many different sheet metal part• procured 

Cor combine harvesters, the attached list for the GDR combine 

harvester is limited to those parts which appea~ to be used in 

sufficient volume to warrant the cost of jige, fixture• and time 

involved in setting up for manufacture. The table and item 

nwnbers on the list relate to the illustrations attached while 

volumes shovn are those for the year July/83 • July/84 for 

model E512. 

. ... / 
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Time did not permit 3 similar analysis of the Yugoslav unit 

but based on the relative number 0£ units sold and assuming a 

similcr cost structure, it is estimated that comparable parts 

worth some Birr 180 9 000 would be used per y~ar for model 141. 

Production of combine harvestersat the Nazret plant would 

crente a significnnt demand for sheet metal products, far greater 

th~~ the present spare parts demand since i~ 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 work-shop at this time to cater for this size of 

operation. Developments in this area should continue to be 

followed. 

Item 

Steering axle 
Beater trough 
Vibrating tray 
Vi'>rator liner 

" " 
" " 
" " II " 

Flaf> sleeve 
Fan wheel 
Fan blade 
Blower housing-
lower part 
Blower housing-
upper part 
Housing 
Worm '!'or ears 
Housing 
Guide rail 
Worm 
Discharge tube 
Worm 
Auger 

-

GDR COMBINE-HARVESTER MODEL E-512 

Table Item No. 
No. on Table 

8 18 
11 1 
16 1 
16 2 
16 J 
16 18 
16 19 
16 4 
19 4 
21 1 
21 2 
21 5 
21 6 

22 1 
22 3 
23 4 
23 5 
28 1 
JO 1 
JO 2 
60 

Part No. 

5550 10 0550 
555.J 54 0011 
5550 56 0012 
5550 .56 0120 
.5550 56 0130 
5550 56 0140 
5550 56 0150 
5550 56 0180 
5550 57 0030 
5550 59 0012 
5550 59 0221 
0202 79 3670 

5550 59 0030 

5550 60 0011 
5550 60 0480 
.55.50 62 0600 
55.50 62 0760 
5550 67 076o 
.55.50 68 0010 
.55.50 68 0020 
5.5.57 02 0012 

Unit 
Qnty. rrice 

Birr) 

10 
17 
JO 
52 
Jl 
JO 
32 
34 
13 
32 

180 
35 

40 

30 
26 
41 
35 
12 
13 
13 
9 

.... I I 

II 

894 
1247 
1031 

28 
25 
28 
24 
21 

829 
666 

57 
554 

413 

813 
233 
472 
183 
200 
646 
.5 .5 .5 

J0'.36 

·-

Total 

f:rice 
Birr) 

8,940 
21,199 
J0,930 

1,456 
775 
840 
768 
714 

10,777 
21,312 
10,260 
19,390 

16,520 

24,390 
.. , 6,058 

19,3.52 
6,405 
2,400 
8,398 
7,215 

27,324 
I 

245..1k2'1 
'" 
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Capacity 

The minimum'c~pacity is not quantified but would be signifi

cantly more than that required ror the combine harvester parts 

requirements alone especially since det~iled analysis would pro

bably result in certain parts being excluded from consid~ration. 

It is estimated that projected annual &ales 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 ns followss 

Cutting sheet to shape 

Bending/drilling/ tapping 

~ming of special parts 

Welding 

Degrensing 

Painting 

Raw-materials 

Galvanized m.s. sheet - various thicknesses 

Bar stock m.s. - various profiles 

Point 

Welding gas 

Nute/bolts 

Macbinerr and Eauipment 

Shear 

Power hacksaw 

Hand operated rolling machine 

Power lli.bbling machine 

General purpose lathe 

Spiral forming machine 

••• •I 
I 
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_',nvi 1 

Pers•rinel 

'.'1:-i n:p;-·r i :-• U'.'•.: rv i '.3 ir 

~)f_· er•' t 0c ry / c lc·rk 

~cc.,untin~/purch~sing c10,rk 

Lqnd 6: Buildings 

, .. 2 
:1UO m 

J<11ildinc 250 m
2 

B11i lr: inc; Birr ioo,ooo 

M:cLinc,r:; -'r, <',quipm0,nt " 250,000 

'..!.)rkinr; c'.pit<ll " 125,nno 

(n-:s';' J'I s~d(~s .if Iiirr 500,000/Yr) 

' ... / 
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1. Ci_V('i1 tLo 1-~rr:c· inYc·st:rri(•nt in fix,;d -:sscts rcli'"!tivP t.) 

th0 sc:li:s :•iu·nti;.l t) :::~1<::1', it: will h,-. ,-·~;sr~nti:ll tn 

i<kntify ~;c-;_lf•S c>f sheet <nC1:ri:J_ ~r·:1d::cts t··-. Q;,hor CUSt'•mers 

h;,:•f'lrP Plelking "111 jnvf;Stmr;nt nr'ClSinn. 

1f c1mbir.,.Js cr>mmenccs, the sh''il will eve:ntn2.lly bo ::tble 

t cJ c 1 n c •e; n tr n t e (; n t i r c 1 y · 1 n s u ch p •.r 1 s • 

.... 
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Product ~nrt ~~s 

~alar water collecrurs 

Solar air collectors arP iritended for herit,inr: building:.; and 

<ire l.Juilt-jn t<J th'-' Luildinr;- in ,,- 1;ich they :ire installed • Given 

rhat ..::rhiopi8 1 s hi1-~hl~1nd climate is co·.Jl but nut !'rigid, little 

:_:ul:lr w:c11J'r collr>cto1·s 0re 11!orc useful ~nd '•asicr to install. 

They c"'.n be c,cldcd Lu <:'xist ing <H' new buildinf~ (or installed nerir-

by) for hr!ritine of h1JU;c;ehuld l•F1ter c;nd swi1.1ming pools. This is 

The sol:·,r water hc0tcr 

~s !=:i_•itriblc for mectjn;~ 1hr· hot "-c!t<>r rcquirr·rnonts of rcsidenti8.l 

i'!nd comm(·rciFtl r;st8.iilishmcnts, schools, col lcges, off'ice c2.nteens, 

rural clinics, d;-tirif's :.nd canips (~sp;:,ci:-:lly ri.t highf:r Ftltitudcs, 

The simplest solar rull0ctors h~sicillly co~sist of flat plate 

col lee tors 2nd ri thermosyf)hon IH~:-i !:ing systen1 • 

F l c 1 > r ;:, r '' <"' 

Col LPctor orir>nt';tion 

,\nticip-,t0d life 

- {) 

50 
• I~ 5 

e:c;()(: ( ) 
1__, , . summer 

50 CJ C ("-'int r) r) 

7r 1 Ii t rr~ ::,/ d:-y of ~ hours. 

"-< 5 c-r;1 x 2 )Ocrn. 

dur: south or posEi i hJ y r_Jjreci ion.'ll 

Hi - 1 ') ,_ 

1 1'1Jilr-~ tlu: r'liny Sf·ason would rr~duc<: th<~ ,,ffr·cti~·r~ness of 

soLJr ccll<·ctors tc• a pc_int whr~rr: <:Jr:crric hot w:-•t0r hr:!l+,r~rs 

would <-,fill h<' req 11ircd, 11'r:y w•>uld C'1nt,i11u<; to provide a pre-

11 ., tin1; f.'uriction rlurinf~ s1mny p.-;1 iur.1~,. 

r;l'T' 1·r1ll•-ct'>r'-' c·,.n wr>rk in pr1 __ ~·.;,11rizr·<l 0r unnrr·.,.sur·j:zc;r,! 

(. l 1 - , r 1' j 1 11 1rri T J; · (I l ,~· y <-', r , i: 1 ·-. • 
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Pr !C8SS Dt::c;cri.ptL>n 

J..rlli:·siv<' t :0,pr: 1 s rn;:,rl(; by c ,~·ting r"1i1.,sivc r,n v~ri >US mntcria:i. 

webs s11c~· ·:s c.::;ll·•'ibanc n· ;)l:c>stic f'iJms, rl.rying ·)f s•.>lvcnt in 

the ~:clh0si vc, wi. nrling •n p;:pr:c ho>'.'rd rcills with .. ccrtqin length 

;ci.nd r•.1ttin1:c: ir;tn pic:cr:s in '1 c0rtnin ..,.,i-~t:1. 

Tho iX!nUf'',cturing ~·n•ccss fnr 2r1hcsivc tilpe c•1nsists of 

three s.·"cti·ins: ci.rlhesivc prcp:.r:::ti')n s :ctinn, c•.1::i.ting, rlrying 

ilnrl winr-1.ing sectir•n, '1nr1 cutting '"n:J ~J"lCk-c!.ging S';cti;Jn. 

Arlhcsi.vc:s ~'rf: :)rcparcrl hy mixing ~nd '~iss'>lving n1blHer, resins 

G.nc1 c,r]r~itL\·•~s in solvent. in rl di:;s"lv'il1f~ 111;icldnf: anr1 st'ni_nr· 

in"- t-:nk f·Jr f(;(;di.nt~ f•) Cl cr)~,ti1:;_'. nnchine. 

The wi•Je rrill if ccll.>iih;:i,ne film w.i.~nd '>n pnpA1· tubu is un

wn1n'' (,nd s::nt t.J 'c--,;:itine; mnchir;e where <ic'h(·sivr~ i!'i c():Jtf<i 

fi Im. 

snlv.:nt i !'i c:vap»r;. try] by 

Cuttint; rnir1 i)·~d\ct/'.inc 

f j lm is tlir:n di-lc·1~ in il.n ')Vc'n whf"re 

;-h c: '. l r i '~ r1 c • 1 n t ~ r1 f i Im i s 

Th« wi''•; r'ills c•r•c r·i;t inl.c r-hr: fin:ish(,<l r·>lls ~,f tl11 r1Rsir•;0 

w i ;' t Ji ,n ;. e11 f f. j nr; rr1il ell i 11• • 

. , .. I 
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r '1 1 

f{r ·Sir: 5 

M-:chin2ry -.nct Equipment 

:::c) Diss ··l\"ing ·n~chine 

b) Yjxjnr:· rlll 

cl 
.-1) :·;r,,r:--.1~·~ t:i.nk 

o) CJ2tin~ ~~chine 

i) T--ipc cutt.>r 

1_;) C:.ne rcrnnvcr 

3 

-. r. - .:: • -t 1-, '·~ ... ...._ ~· ... - ,,,' 

h) \'-'.isce:l l~t!lC.'"lUS ".Cc::ss )rie:=; 

Personnel 

2 3 Ariministrntinn 

5 6 Skil lwl wnrkcr 

I; 6 ,.; "!r:lisld] lfyJ wr1rkcr 

10 -12 TJnskillcd w >rkc,r 

L~nd nnrl Builrling 

GOO sq.rn. 

l'ui Lrl ing 'JOO ''q. m. 

Ca pi t-.1 Out l ·:y 

M--:c~1 i nr-ry ·1nr' r·q1npmcnt 

?11i lr} inr· " 
" 

1 ')O, !)()() 

100,000 

JOU,()~)() 

"' 

1• • 1• • I 
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Tho s0 

,-._rihcsiv-.: 1''~(·~ t:;q,·c· b00n Wide}y::S~-'d in such y;iri!US fields !1.S 

s imi l::>. r, :-- ;' i·:'u clrw 

Pr')ces:::; 

Kr 'cf i, y: ; k 1 · r"' 11 s J () '' \-: i r} l h 

Glued pnp(:r 

~e d )e:::; n·•t ap;:iear suf

':Oinct> the rnanufac tur-

The wid<' 

. Tl 

•• • • ,I 

• 
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f. -'. ! . · , ·-=._ l' . C~ _ ·' tLi 1 rj i C; ~ 

."'.ddi.i >n,-11 r0quirem·nt - Birr 50,0UC> f 'I' .'.!um prc:p::crctti')D 

1 :en~ .-.r,d ·nisc•'l l".Ilf,·,us o::quipm1:nt • 

'.·,i_IJ('P c:•ll1p[J,-,nf· c~d]KSi\'C t~pcs :c-.nd p;lur•d p::ipr•r t<:1pes .':\rC 

m'.'lde by 'l ~;jmi_l<IT mcth·'d rc,quirin~·; alm -st idcnt 1ci1.l m~·chinery 

:)nd .:qLip'>:'.:iit, it ts c.tr,ne;ly :01F·.n:e'.·t,cd th,.,t t··ith thE; pr·)ducts 

-;h •uld be; c nsidr,r<:d C.•r pr 1d:1c'. i "!• in ::·nn unit • 

• 
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Product -;nd T_-~Ps 

The tclc¥ision '1nteru1a is ~ sp0cinl de~icc used for rocciv

inc:; the- :->L~n;:.l; from the- :_r· r,· .1i t ;-er which :c>_r<:> thc·n fed to i-he 

input sti1g0 of th" tele-.-ision rccf•ivcr. 

ions h-:ve built i::-1" r:cbi .. it ..;i:'.r '' --:..-itcnn'!., ~•hich n.rc usually 

to the tr~nsmitter external antenna 

' improve rPception in frin~c ~rc--:.s. Gcner~lly these out door 

:-intenn".. i'i.re fixed ;.1 .~ roof ~1cL:h1- di1'ec~in.=; towards the T.V. 

transmitter. The hei,_~ht of the cintenn<1 would d.?pPnd upon the 

dist:-incc of tlw T.V. recci··cr from the tr.:insmitter. 

Where thf:rc -~re orw or l.'r>w s1.,.,tions 'lS in Ethiopi'.l antenna 

can he of 'l. very simple fix~d dcsi~n porh'l.ps in sev~ral sizes. 

T.V. :.ntenn?.. consists nf m2ircly three clements - a dirc-ctor, 

a dipole ::ind -'1. re floe tor. The director is ~lways fixed townrds 

The dipole termin.,.,ls ~ro connected 

with R ~ire lc~dinr tn the inout of the T.V. set. 

M:-oi.rkct Potentirll 

1.~hil<: th,_·rc ,_re c·,,~j!'l,.-:l.f~d tr> h<.: ;~ rel:--irlYcly smell number 

of T.V. S('ts j11 tlY' counrry c--t pr'"'"'nt•.nnly some 65,000 - iOO,OOO) 

the spread of' li t.cr:-icy i~; cxp(;ctcd t.o lnv.:" a spin-off effect 

in all inform:--·tion Sl.rV°if'0":'. SUCh ns fV. More ovr!r t hP. sprc'.1d 

of electricity r.1cnns th'lt TV sots wj 11 br: ;iblc to op(;rqte in 

~:Jte>_"t-u~ of n 1 ocal TV asser'1bly ;>l~~nt would 

\,hilr: r.o dcrnnnd ,-rowth rif:ures arc presently -ivciil~bl(~, 

these fnctors d() indic:--:te: th::;.t th<: demand frir r:ntonna will lc;row 

friirly rn.pidly-i·sw:ci<rl!y it th£;ir f'ff'ectiveness c?.n be demon

s t t"i t cd. 

Thr: c~p~city of )000 ~ntcnn8 ~ets appcnrs to bo a suitable 

s;ilcs tarr;(:t, t!i.,re bein;; Jittlc or fl() 1 >r<>duction in the count;ry 

;tt prcsnnt. 

. ... / 

... 

.. 
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') 

The procr·''·' Ls q'li h> simplP consistii1f.o"; :)f pipe cutting, 

b0udin;:; :'..nrl CJ.c.;scmbly. l t ':F'.Y hr· de si r'\hle to h:tv•:: dit'ferent 

~~; 1_ Zf' S • 

,\nndisecl ;:i::_umi.nium tt.!.b1_·c= arr: cut to size -for the icflector 

and din:·ctor. fuh..:~ :tre ~;e:n~ in the form CJf' -::. loop to nnke 

the rlipolc. Plnstic tcrmin·'..l box (moulded) is made in the 

injcection mnuldin:~ :n:--,c!iine. ..11 thcsr: thr2e tJ-'lrts 2.re clampeJ 

to~ether tn n square or cnund b~r nT CJ. pre-rtetcrmind distance. 

The assemhlerl 1nrcnn~ is fix0rt on ~ steel pipe at the time of 

fixi111: to the l11)l.;se. I': '',:.~y '."·_: :·.ere ecnnor"iC"'l ';o ~'.llt;ccr:-::-::'C-,ct 
~·he plr1stic ~t:~';,i~~:::.l tc:·~ ,..,..~~r: 1 ::8c+,urt~·· 

Raw- ma tF_.rial s 

,\nor:l;_scd aluminium tuhcs ~ inch di~. 

,,luminium pipu inch rli<t. 

, lurninium sqn--;.r,, h:r ;i~' siz0 1" x 1" 

P1.1stic pr•wrJ.-:,r fqr ri1oulrl.in:: 

:t-li sce11-'lneous he'.rdw:>.rcs 

(;:-.1\'8.ni:n·d str]cl pi;J<, for m~st 

;',nt•:nn.t c:»h](; (:2 wire) (imported) 

~bchinery :-ind f·>11lipm•Jnt 

1. PiJH: b1·-11di •11· mc-tclline 

2. ':ihe;cirin;_; nnchin<: 

J. Drill 

4. Power pr(:SS 

). Injf~cti11n mouldini~ r;ir-chino with rnoulrls 

6. Pipe dr~~win1: rrnchino 

7. T•·~t.i.11,-~ •JQt.d.prncnt. 

. ... / 

.. 
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drrl:1i.'.::ltr.--:l 1 i'"'C--

Land and l1uildin( 

L:-:n<l 

flu i ld:i n,; 

Builrlin1~ 

Hernnrks 

'3 
') 

Ri rr 12') ,00() 

" 
ti 

1 00' ()0() 

75,000 

J00,000 

') ·- . Petter dut(:rrr.in:::.ti.on •Jf <'··rrinnd .'!lid fin:dization nf "ln 

approj>rinte '1(:si :n ~.;inuld h1· co-ordin°,ted c..i. isely with 

.. 
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Product r:.r.d sos 

The .··lectric eoff<)C' 1;,Rk.er L~ sr:.:r: i'1 virtually :•11 eoffec 

shops lr: !::thiopi:-1 tu m~~k(~ the csprcso;o 2.nf~ othf·r typPs of coffee 

f0.Ydur•."d by · thi opi nns., 

c;1p::-..c i ty r,·nu ired • 

The coffc.:>-rn8.ker r.::encr:::i t1...:s Loilin1; ~n. tor which is forced 

through tctc C'offc·o gr•>1.111ds ;o:nd .::.lso produces st<~nm used to 

heat ~ilk ~nrt wnter. r h c· 1 r ~ i. t i s . ' s s c: n r :i. a 11 y ;1 1 a nk w lJ e re 

~team is l:'···ncr;it"rl. Ly clectricE1l subm•:r::'ion or /o~"15 hnaters and 

incli:r\r):> lr.Jvc•l inclic:itors, s'<.~"'m V'llvcs, pr•~ssurc gauge and 

hut tYli~' '.Jrr:>fi lre ".ss1irncs th;1t they would bP imr-orted :.ts an optional 

c:;i::tr< '1.Ttrl '1ot m~nuf,r1cturcd hnro. 

Thu sc ;•re quite 

fnncy ~nrt it ~ppe:::irs f8nsiblc tn consider making n somewhat 

simpler r:iodel which could tic sold at ;::, cor:1p(·titiv0 price • 

Market Potential 

Inst0<:d qf more 1:on0r"1l offjcir1l tr'·dc~ st;1tistics, t.hc 

"1c-tu'.'ll i•"!ports hy !~thiopi.qn f!ou: ehold ?.: O:-'f'icc Furniture Enter

prise: ~'.rC' nttr1chcrl for tll(: ye:~rs 1982-84. r~xcluding the pess

:ihility of other imports by oUH~r firms, tbis inrlicat(;S .q re

p,111FJ.r p(ltcnticil fur rott lcr?.Gt 110-150 un.i.ts per annum. 

... 
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F'ncmn. 

l:;TiiTU~'V.!>< 1;uc9-HOLD 8: OF'FJCE l•'UIUHTUlff E\;TE-:ISE 

IMPUHTS 05 COFFEE MAC!IINF.~; 

---- - -

D E s c h I p T I O N 

Coff'ee M2..chine W/1 hP..ndle 

I. rt C i ::ilr l i ('O ff'ep ~·lncltinf' L/1 
.. " " 11 L/2 

" " " ti L/'2 ,.;i_th soften•~r 

" " " II L/J w i_ tli sorr .. ri.,r 

II II II II L/J type V.J80 + [~[lS 

f'" ,,lll'< Cot"L.:0 Machj n2 c£ with sof'tcnr~r & volo'.netcric pump 

Tot'1.l 

Ln C irnt·~11 i-i·.:spres'3o Cot'!' ·e " h' lJ.1..380 . m .. c.1nc-~ _ +g;is with 211 ·· ccc:<>sorio,s 

" " " " " L/2 " " II ti 

"· .. " 11 " L/3 " ti .. ti 

Item ~"l :--.:. u.bove c/2 with sof'UenGr L/5 
1t II C./J ti II II 

Fn.c:m:i Cuf'Cee Machine No stoE (EX p/1~) 2 r;roup with r-.cc.,ssorics 

Tu t<ll 

l.. :r:._ Cinil.--:lj Cof'f;_•o ! ''..C!J i.n0 type> L/1 VJ80+gris 

II II " 11 ti L/2 11 11 

" " Espr.~ss·:> Cof'f\~e :·1Rchin0 L/3 VJ80+gns 

" II " " 1t C/2 V}80+gn.s with f:'oftenor L/5 

" 1t ti 1t 11 C/1 VJ80+g:as II " 11 

Tot<ll . -
lirand Total 

- - -- - - - -- - -

Qnty 
Unit Cost Totrtl Cost 

in nirr in Birr 

1 5.041.96 '°; •• ()/~ J • C)6 

12 2,·306.10 2 7., I''(') • 2 0 

31 '.3,009.51 'JJ., 2<)1~. 81 

12 1+' 184. 34 5CJ,:-~12 08 

6 !1, 81-t l•. ot; ::'J, oc11 .. ·3r, 
21-f J,702.09 H8,8')0.16 

24 1,. _') ') 7. 50 1U'J,.'lt:HJ,.OO 

109 - :; '.J 8 , 4 7 4 • G 1 

1 ') ,_ 2, 21+8 .. 71 :..> (~., ')K 4. 5;~ 

l.+8 2,93'.L 10 1110, 788 .Ro 

211 3 '(;07. 71 RG, 58 5. 011 

1 2 '1,077 .. 01 1~8,924.12 

12 11,722.29 'j(J,tlh7.i18 

36 _'j,129.24 1 8 4 ' (i 5 ;2 • (j 11 

1 !+4 - 'j l4 ! ~ • (Ju 2 .. (~ (J 

12 2,2:2-3.00 26., (i7(;.oo 

60 2 '899. CJ() 17J,q40.<l0 

24 3,575.00 8'),HOO.OC( 

12 4,108.00 49,2')(1 .• 00 

12 l~ •_25-8. uo 57,096.00 

120 - 392.808 .. 00 

- - 1 j ')/~CJ., 927 .. 17 
- - - - - ----
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l>'P''city 

Prue,·;:;~ D<:scr·iptiun 

Cut ~nrl form pipinG 

Turn h-·ndlc / cof' foe cont::>_ i ncr <:.n• 1 o tl,cr sp(~cinl p:-,rts on la the 

Brcczf.:/..,.c-ld pr1rts 

Elcc1ropl::-> 1 in1: (hy rJt'1,~rs) 

:.sse;i•hlP tc·'.nk anrl pr::ssurc: tcs t 

Complc te ri sse;.1b ly 

P 0:ck f1)r :3lli.;:>IT!cnt 

H~w-r.ntcri 'lls 

The she-et mct~l p~rts c~n be of vqrious materials although 

hr:->.ss for thr~ ; ::: '1ks is the cci.siest i>o work. 

11.+ ga • 

. ·ide'/top panels ;tluminum, cl·-::ctroplai.erl br,.,_ss ::ind or 

pl::-i.stic shc,()t 

Fr~me nn~les - aluminum/br~ss 

He<:>. ting r; lements ()kw) r:rnd 8 ssoci':l. tc•d swi tclws, plugs, fuses 

qnd wiring. 

i{ot"-'ry stf,am v~~lves ( 'J) 

Pr"ssurc grup;c 

'Jatcr lr.Vf!l inrHcr~t or '1s~-f!rnuLy - gl-cs:.;-tubc (2-3) 

Pr~ssurc safety valve 

Hr~ss piping, nipples, plug 

G~skcts 

Br~zing mAterinl nnrl ~n~ 

Machinery :-ind Equipment 

Holling m'lC'hi.ie 

.... / 

.. 
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~;1·.i~} 11r·;_·ss 

G·'.s .,,,·ld i rl['. sc·t 

P1<·s~:~1r•· ·:nd •'lc•ctric2l t··sci::': . .-q1 1 ipr;1,·.·nt 

ui1·.'· .-.;id lnnrl t<Jol:-< 

Personnel 

:\cl::inisrr:ttion 3 

IJi ITC t 13.b• >Ur 

i_·nskil lc-d 

L."lnd & Buildin(~ 

Building 

C;ipi f-:J.l Out l~y 

400 

200 

2 
m 

2 
m 

1 

J 

i-1-:-.cllincry ,..,, •:qui pm<·nt 

Builrl.inc; 

'A•JrkinG r:-ipit:il 

H e m ,q r k s 

Birr 200,000 

" 
" 

100,000 

75,000 

375,000 

1. ;,1thnugh the r0w-m.~tr·ri<d.s W<Lild continue tn he imported, the 

hif~h price of the importr_,d un:i.ts indic::-.tf,s po1enti'?..l for 

s i1;nl f'i c~n t frJ reign oxd1;-inr,f· S:'lvirigs. 

~. j~ c<:rlct.in ".mount nf rJc.,~;i{'.r> work will :x: required to develop 

.. rn;J chi nc wh i.clJ pcrfor;ns •,qu:. VF\lent :-:o i mportor:l models but 

wl~icri is of simpler ··L::sign "ricl t,hufl f2.bric8.terl more •·rnno

micF:.lly. 

.. 
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.lth•u 1~h 011 t'L'lshli.:hrs c11'P irr.~-,,rtc·cl, ;i r<:vicw 1f tr<'lrl.e 

.o;t<tis1 ics rlid ru• t:n?hl•: the number .,. fl"-shli,.,hrs cictu.-:illy 

Estim'l.ti >n )f clurn::.wl is ;.hercf·:rr; ll~·.sr:rl HI c-.n imputed 

striws 'i. J 

If 20.·r ,-c ·11 ;;,usch··,lds '"·n a f1ashlir~ht, 

'.+. J 

:u t ()()() t ()0() :\_ () • 2 x 
!j. J 8 

= 

= 191 , 8(J0 

250, ltf:;,2 

Altiv)ur:h the TH:cr::.;'.-:iity f';r f'Jc:>.-;hlL:;hts will cll'!Cline S)me

wh::-1t with ('leclriric::ti·1r1, 1!1ry will sli}l hr. kc;it f·ir cmi.Ti:;ency 

use. 

• •• o I 
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.-r·,,lucti lD l'''T~.city i · ":°.>tir;i~ited c n:-.::·r-vcitively ~t 150,\JOO 

f·l.'.lshli, hts i'<:r Y•'~ir 1n ; he h;·:.sis ::f' c;in. ·le sliift w·)rking, n.11 :iw-

in{~ f-.,r s "ne c )nt 1 :"'; "' 

tW' shift ·,·'1.Jcifi·)n. 

Pr)cess Descripti in 

ihlc t--: .. :1s. 

(:n-•.<.ter 1emcind c •uld. be met by 

be quite •'C'Hl •mic=<l. '-ih•~·-··ts :.•r ·.>era;· ar:.· first she"1rerl. t·i size• 

Then thc,y ·trc r·ivnn sh<<'<• in r• llinc mqcLine/f,)rming m2chin~: r)r 

The br .. ,!y ·if the 

Then r:he C'lm~i)nents 

• Hnw-m.::.teri;::ls 

~ljnictture bulrifi 

M:-1chinery .s.ric~ Lguipment 

1) r·)\.i(•r 'r"'iH 10 1nn r:~i;·:-i.ci.ty 

2) B~·ll :>n:~.s 

.... I 

.. 
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' ' 
1,,1 i 

" \ 
JI 1 '"' the :n-:: c li i ne 

1 (' ) . _, 

1 1 ) 

1 :2) 

P<'rsonncl 

L~nc! c,;1r 1 Bui lrl ing 

J')O sq.m • 

200 sq.m. 

Capital OvtL~y 

nu i l · lin1~ 

· )rkinr- c ··,ii tnl 

J 

Flirr JOO,\JOO 

" 
II 

100,000 

250,000 

£')50,000 



In tr?Ci•Jrs it is 

I ed connectors. 

• 

M~rket Potential 

Put0ntinl <·xists t:c) r;iC'nuf;-.ic-tur1, f'ir trucks ci.nd buses ,'ro-

ducr!rl -,t ,'MCE as v;oll ;c,3 CV(:!1tunlly f<>r the r.re.ctor fact·1ry at 

There is ~ls, ~ kno~n replacement market qt AETSC as 

:31''1.rcs for tr'.ct·)rs ::inr1 c i:nbine-harv.:~sters 3S well as the f~eneral 

m"'rke t for rill "th er Ye hie l .··s in L thio~iiri. including cons tructi<Jn 

anrl fRrrn rquipmcnt. The ~xtcnt nf the latter requirement is ~re-

sent ly 1mkn :-iwn ~nd requires :cn;1 lysi s. 

In the c;.s1; of :.MC1~, it hf"is been f·)11nd th'1t ;;rr-sent cc-~:l~city 

is qp;·•r<Jxi:n1 tely 800 vchicl.·s ,•:~r yf~2r w_;_ th ,'lans t'' build u:;; 

tn 3000 per yc--ir ;vr'°'r ten ~,r»P.rs. lth:n1gh not yet c-;nfirmed, 

these "re est i.1nnt0rl t·i be :-·.bout 20 t1!b0 s•:i.:s per vehicle ,c~iving 

approxinmtf· rJr'mr;nr! of H~OOO units "lt current C2.)•CJCity. 

Roquireme11ts for ~ETSC wcr0 ov~luated tRkin~ the E?st German 

trnctor model JOO/JOJ ~nd CJ~bine harv0stcr morlel E-512 as nn 

example, since these ~re ln l~r~est use. It was fnund th~t there 

<ire S'l"1f~ 48 <}iffercTJt t:ype3 ::if :-•iping used with a. totnl 1983/84 

usnr.;e of 440<) ;•i;1(• -·,ss•:mtlies !i;:iving an 21;1_-reg; .• _te c0st .-)f Birr 

59,000. Jn ;··rJr\iri,1n ;,E;TSC -:lsn sells ;1nr1 services a Yur:'.)slav 

t·r;1ct>Jr 'ind c'>mbiri(' harv•~ster ;::lthou,;h time did not :·ermit an 

.::!nalysi~ of rc']uircmc~nts. 

. . ., I 
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e,;ni t ~. 

Out- ut is ;-,rc:sc:ntly at the r;:i.te -)f 500 

units ycr Y'~'''r -..;ith ;•1:-ins t,' i1Jcrc;iso this r) JOOO ~~·r y0:-:_r • 

Tt -is ;•sti11:tccl th-:lt c;Jrne 1t0 - ')0 sc~'"r\te tubin,;-; :".ssc:mbli<:s 1rc 

ff ivin,'. a n"quirement ;1t ,;resent ,1ut:_'ut 

rnc·nt. 

spare p;--,rts which rn<)?.n~ th~c t " "'ii_':nific:1nt inv·:!ntory r>iu5t b•-. 

Ci'l.rried • 

per ye,-ir ··n ~ ->nn c;;liift b~ :-;is t1avin1; '1 v'lluA frit: t11bini:; rif a;l·-r1)x

imatcly Birr 600,000 b;·s,~--' ·n __ 'TSC: c 1sts. 

Pr)cess Uoscrjpti0n 

Whil•· thr, f1,ll ;Jrr.c,·ss rnc-ty ultjrnatcly include tube rlrr-:.wing 

fr·ini !:hc·<'t in Llliic1pi1, es;v:ci.<tJ ly if it c-;ulr1 b0 c.,mhined with 

thc-;t f'>r r~irli:-,tnr P•~1nuf-:cturn, it. is -.roh.qble th;::t th•: initinl 

rluc t limited volumes. 
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H •v.·-rw: L.' ric_, 1 s 

:~it .. :l. 1ubini~ 

Hy·.~r2ulic ;10sc 

:'>l'lchinery and F:q•.iipment 

r:entcr 12.tllc 

.-...~.:~in<: ~,.::i cb i.ne 

I -: ;) - ; i r! 1 i c s e i 

H·:·"'r<>ulic h •-,1c' f"i ttin,_: macl1J.n(' 

~)r2,"~11f'C t !"St in:< ''lUi r1;11 •. •r:t 

S>s1~.ll: t ubc S' t ,., 

Pers 'nnr:l 

C";>i t;-;l Out lFiy 

JOO 
2 

m 

2 20() m 

Dirr 1on,ooo 
ll11i irlj n1: 

W ·, r kin i.'. c "1:' i t ~ 1 

" 

" 

100,000 

200,000 

! t (J() t ()()() 

• 

.... / 
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H c iP r k c; 

' : . .:..5 Yo•ry 

ir,clt:: 1 e: '.hi::; ~rncess ·..;ith .,_r.,t_h;.:r r>ic·tJ.l W'rking •i;.)2r:i.ti:n1 

') ... . 
l l J l)(\ 

-ample 
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:iinly in 

;-,utumotivc c:·1•.:i~1ir!en;. 

fhc· f'·cili~y ,,·~ui_d ,,1_,,, mcinuf,~ctui·,. r~H~i?..t,)r cn.ps ~1nrl thus 

cn11ld nls-'1 ;rF'ckc 1-p:1L1ccmr:nt c:ips for r~-r 1 i0t irs, "il fillers r>n<i 

fui-;1 tc-'.nks. 

i--1,liatnr nnn1Jf~·cl11ri.ng f.--:.cility wnulrl be 

the f'ive c>r 51 r:i-,,'r:Ls u:"c•r'. ir' !'us :-:r;r; t1-uck m::i.nuf;-~cc:uring r-tt 1\MCF 

pl'ln to increr-.se t[ii:-; t<> JOOO v0hiclr;s. 

s'.11d by ,.El ~-;c. th•· .,._1in 11sci;;P is ir I.:ct:-;t 1~r~r.,::;._•1 r·q 1J.ipment which 

in l':KI~ ;,rn 1Untr,<' l. I r:,3 rc:rliat.ors >I' ;)rtrt 4o84f-i00108 ,.._t :ctn ,.',ETc.'.C 

11nit selli:-ir: :•ric<· ·.' flirr 106') :ii.u.'; Cln ,__.,-.;r.irn>l<:d l1C re.di"'!trirs 

fr1r Y11f'.''"·l.:1v l!'.i1~' (1);:-:c;r.'<1 ·1n r·el.?tivc qu"1i1t.iti··~ rif' units). 

~ J''1~ ~ ()'Y•( 

if ')00/~),,~.-·y,·"r' ··.t 1 r1l»ns t<> Lnrr·r;ns<' t<) )O(YJ ·r:r ·.,.-r_•:·r. This 

.... , I 
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l'l 1 l' •. l :"-" 

L 1 r i t ! 1..._ • t c...~ d i r ~ 1 11 i )'· 

'~: ~.., i'1 Ir 1 

'],\ 

.·riv·· t" i i:t. 1 )rt ·1·s f '1!' 
.., ~ -1 
' ll\ C'1r 

rrc:1s.nF1bl•. ini1i·.,1 •:".;)i'tCi ty 1""r nHnin<1l .1111• c.:.ift ·);-i0r;.tinn wjth 

incr(::o:tsrrl. rr:<;ujr,·,n1ent:c; ~,('t by :.in:)t:1~r sbif~ :·,r;rl cven~ually fric-

ility cxp~1nsi in. 

Pr iccss 

"f she., t. ,, n l y • 
It ln""Y -:ls) be ;nssil,le 

t•'l c•,rnhinc rt!(; '~J!J!: rlr:-:Wjilf~ ;>r()C:·s·. with ft;,:t 1~ t~IP hyrlrnul.ic 

pipin{..'. pr1 ,jr:rt ('31-\Lf)). 

Pr 1rPss steps ::1·•:' 

fJr;iw hr;'.'.·iS 1ubi'1{'. rr •Ill ollr:·:t (cvr:ntt:."l Ly) 

·1ir1 Lr;,ss 111binr: 

I 
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lv:anufacture 1-adiator C'·cp4 

Raw-,:1·ci.:te r: :->is 

Machinery ~tnd Equipment 

:.c:tom:•tic 1 ub0 <ir'l.winf, ,-,,,c;iinc (r•vr·'1turilly) 

/ 1 utom<:tic :'it.r·ip 1 inner 

:.. u t. orr. q t j c I i n r '.) l l c· t' 

C()re ~: s~·;er:ib l y jigs 

·:utr:kr dippinf;, ftuxinr~ ;:ind dr:·ining •:quipmnnt 

Dri 1 U nr; r:r;u l pment 

:'->pot '-'<-'1.dir11 :""ct 

Compressor 

..... I 
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Lcti::iur ,~cqt<iroments 

I, 
··t 

, _ c~ rn in i. s r r a r i on/ c n c i n c e r i n g 7 

~)jrcct l:ibour 

L:>.nd c:w' Buildings 

CJOO 

JOO 

·s: i I 1 od 

semi 

2 
m 

m 
'l ,_ 

tub0 rlr."Wi flV •'qU i.pr.~cnt 

Hemr·rks 

5 

5 

!:1i1·r 100,r)QO 

ti 

., 

" 

4Cn, ;·Jor) 

1 )·'),()r)Q 

1no, no•~ 

This : roj(!Ct would signific<lntly inccor.se locnl content of 

tl1c M·ICL Vf:hicl.cs ~~; welJ :,s venLw-:.1 ly the N.1zrct tr"..ctors in 

lint.! with government wislws. ·:llcrn Wr.JUld ".iSO UU significnnt, 

alth0u17.h in:rn•~qsur;•blr~, t>Conomic benefit:; ·r;d !'orcign exctwngc 

s;-,vings i.n "tltc;r s0ct•1rs of tli•~ nutornotiv(' r;•pl~,c0ment rn::-trket. 



;,crTO>OTTVr ~' ill T:J: .• \D Ull CODLD~ '.'L J1;l.JF,.iCTC1,£ ---=- - ·~ =---

cLl1torn()tivc <:q'~1i~;i!e11 1 • 

[{adio.t:irs are <·x:)ensi.-..·u, ll~) ti Birr j(h•J O:l.Ch f'ir trucks, 

2.S well as !.H:in,,.; '.'~t·1jcul·u·ly su:-0cc;itible ln rl:J:1:',g•:o curing 

1 r ·1 n s :v• r t • 

Ihe i>ci li ty ».n1~d :•ls 1 manuf;-cturP re'!.(~iator caps and thus 

rue 1 t" ;-·.nks. 

the five '>I' s) rn·><'.<':ls us0r! in L'us ~,r.r; truck mci.nuf'<tcr:uring rit i\MCE 

s '.) ld by ,.ETS<:, 

in 1')811 :-.m·1untr!r' t., ~.8 r::idiatrirs ·if pA.rt:: 408!+600108 -=:t :i.n ,'..ETc.:.C 

unit sc~1inr: :;ric:· ,;· l:1irr 101J9 _)Lus 1:n1 ostirw:turl l1C r::>.rli-,trirs 

fnr Y11('.•lsL1v u·,it~-: (b;c.:.;<!d )n r·fd2tiY<; 1_Ur1ut.itj'.~S nf units). 

i ') 1.1 s ni ··, rl (. ] s • 

" I t ti r; ~rizr<rt t 1··, c L )r ( ,, c 1 .,ry c;ir-r-·ntly 1 !Kr rr1 ting ;, t c::n ·rntput 

t ']'!Ci('.' r1J·L' 
) f ')00/p1:r · yr, r ',J ; t l' : )1 ~· n !'> t <) i rl C I' I! :3 ~-; f ~ t:r, 3000 ,,~ r yr! r·.r. This 

... 
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The 

l :~FLi1) . -

! , • 1 · ) t 1
: t:· t 

1 here 

~,_ r<: f·)l' .""' T1\
1 :'~·rts. 

r: ! n :l 1.· r i ~·- . 11•' 

;,. .. :11.1.1-ti,'li.city <if •11·••!c·ls in t.'1c· rcepl~c0.'.iont 

rn.1j·1r 

i.lity cxpr:n~i.ln. 

Pr)ccss 

,,f sheet <>n ty • . ·.11,··y i_ng·it·; c >11ld c.·ventuqlly b" rnlled 1'ica1 l.y 

.>nc•~ 'l o;ltect r1ll·jn~'. mill is c·1n:;tr11ctr:r! 0 
l t rn;-.y ':ls; be p•issihl'" 

Pr•cnss steps ;;n_., 

T i 11 Lr; .. s s tub i n 1; 

I 
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Raw-.n3.tcri.c;ls 

nr'15S LUhi nr; 

~)u ldc1 

Brn.ss --.nd otl:er alloy i1v:;ots ;,;ould c~.-cntually repl;-ice brass 

tubinf'. :·nd al toy sherds dcpcnci.i.n;; on t;1c r;co110mics for :.;he:et 

rolling ;;nd ( .~ i',XCl.C t ~mounts will ~np0nd on 

Machinery and Equi pricnt 

,\utom2tic 1ubc dr'.lwinr: ,;,:cl1inc (r>vcntually) 

.\utorn;; tic strip tinner 

:,utomqtjc fin roll<'r 

C o re ri s s mn b 1 y ,j l p; s 

:,oldfJrin1-~ oven 

·~oldr-r dippiri;~, fluxin1~ 'tnd dr,·ining r:quipmcut 

'ihcPring <'lr.d bcndinr; m~ic~.inc:fl 

Dril Jj ng e:q11 i pmcnt 

Spot i..·eldir;1 :~ct 

('qrr~prcssor 

..... I 

the 

.... 

.. 
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L~nd ~n~ Buildings 

L ·~ ;1<-1 C)Ul) 
2 

m 

r::' i !.· ! i 'j():J 
2 

ng~ m 

1:U rr 1 uo, r;oo 

" 
ti 

II 

Hcrn-:-.. rl-;s 

Th ts 

V8D[U~1Jy the X~zrct tr~ctorR in 

litH.' with ::overnment wishes, Tilt:rn would :i.so b<) sir,nificnnt, 

:1lth•Jl1gh irnrn•~'1sur"blr,, r>COf1():'!1ic hpncfit:c; ··rid 1·(Jrcign excb0ng0 

s;:,vinr;~ in ut.h(~r sr·r·t.•Jrs of thi: '1utomr,t ivc rc,pl:-cr,rnr:nt rr-::-1rkrJt. 
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F'r :uct 

;,,_.. 
~ eye i .. ~ +- ::: "' " . " ' 7 :bi:: lL 1=I: : ... !' 

., . - .. .. .L 

" t -;_:;, . \ ; 1lt_ ' ': y . c·.· 1.1:"'. r l ~--:; L ·2\·c: i - J..· - .. 0 . 

..... -,-..·~s. 

~icycle n~nuf~cturc 

;c;t~tr ls, c·~rrit:rs, c~:·:ir..-;-11·:r-~.s 

::.nt .r;siv•.· 

~) 0:-+:iriLir- ;3c .u. Fr·"!;.c;tiun iT: ~·· .velrinjn,' C> unt:ri v;: ,. r,rclirr.iw<ry 
H.=:vi~:w 'f l)r~ ::-;rJcct:--; ·;r_,i TJr:-t~cnti·:li ti-·~ in Indu.'3~ ri,....11 ~;.-~ct~;rG.., 

1fr~Tl£J/T:: i1)'1 ,f,..;,:-~: i~-/.:(14 0 

th 

; " -•. 
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c_.n 

• _j 

!iffic ,Jt:.v ire r-· .ir.bi: 

r',- t :i :J i_,j r t· l .· :· r ~ i htcr 

·! : u 1 t is ·~.l: 

t~i•.TL' i.~ ·,n incr 'GiI1f- r;, ~·t '·:;,·~ ·Jifficulty in ; -,,;\inf' ·ft,.r •Jr-,ft 

r:ir:··ln 11h< er. :.f trut. c ul:l ·:}.·c;· .-iv<.: ''fl lr:;;(·tu~~ tc, c!u;:.·mrl fnr utility 

r.urlic s•:ctcr r:orr:rn.ny ~-·,r:uf'lC;turin,· 
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J'J0'): 

in ·1 n irr~·:l o't"':lc \>'!1icll m,.,,int:·ir:s irs ~ 1 l1t:•-;ivc prc1perty when 

::tt··c~1c·l ;;ith ·llt!y l.i~.;lit fin~ sr proso,;ure • 

t~•pc -~n'.~ c:,11ld i.hcn:f ire tJ,, prvluc0r1 i.n the s'1me plant. A separcite 

int'~)rm,~tinn sheet ·n: -:,1-.:.1 ti•)nCJ.l pli1.nt rec·uircments f\ir paper t:Jpe 

m:'lnur~cturc is vtV1ch(:'~ tr1 this ;-irofile. 

M:1.rkct Potential 

Givon th<: l:1ck of sufficiuntly r'.et-:iilcd infc>rm2tinn in the 

.irnpnrt 5te>_tjstics, .·!iscussinns were hcl(l \.:ith ETIMEX whn estimntc 

ttnt tlH•y imp Ti. 'lppr·,xirrntPly 50'.i~ 1f the c->untry' s usrtgc <)f v:i.ri•)us 

typr· s •f t ~:pc, • 

1982 

1 ()8 J 

1')84 

TYJPOHTS O? CELLOPiVNE TAPE BY ~TIME 

SO , OCJO 

'3 JO, 000 

l.'-:ilue 
c.s (Birr) 

122,Wj9 

6,400 

76,769 

1985 ti -18.te 

* Es t.ir!Fi tc 

Sourc€:: 

Vctlue 
L;-1nr1erl. c"st 

(Birr) 

.. ' .1 

228,354 

12,060 

* 139,191 
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M~rket Potenti'l 

Fuel ccono::iy l :o; or;r: o:f the- :w· jor ·:re -~s where dcvc;loping 

nction~ s·:cli :!5 :::ti 1iopi•:. r1::.v1 tu concenrrc-.tr: to c1Jnscrvc much 

tl(:c::.usc \)f T:!-:iopi-o 1 s cool climr:te, 

hot w:JtC!r c<:n b<• 1:xr<;nsivcly us.'<i i_n the residcntic.l <ind com

:nercic-.1 (ost:~blishn:cnt s in the: uro:\n '"s ""'"11 as rurc..1 :iroas. 

Particul~rly in tho rur~l nro'ls where procuring of fuel ~nd 

electric energy is difficult, sol-,r h.::nterSusing <'bundantly 

avail-ible sol"'T energy can be ra:cde to supplement. 

:\.s rin item not us.::rl '.:xtc·llsivcly in cthiopi.q, demand is dif

ficult to qeqntify. Since the unit is f~irly easily fitted to 

existing houses ~s well qs to new construction, potential demand 

coulr! bP. V•?ry high ospr•ci:llly in the cool highland areas wh0re 

.no st of Ethiopic. 1 s popul;:ition lives. The' .cctual demand would 

depend on hnw cconomicRl tl1e c~pit~l cost (including installation) 

is comp:\red to tile cl(:ctricity cost for hot 1-::"'.ter he:>ting. A 

2-J yeilr pqyh:o·ck would prob.-!bly 11c required to convince people 

to rrnke t:;c, inY•·strnent cntd introduction would illso require 2. re

lated campaign ~ffort to publicize this s v·ng. A further com

plic<' tion in 11rb"'n °;re:\s is the public own.::rship of many houses 

which would require tl1nt lh8 government inst,11 the units since 

Um:-ints woulrl not be wil linp; to rc~n.ke the inve:st•·ient unless port-

8ble units prov12d fe:1sible • 

Capacity 

:::;in cc thr> rnanufrLct ur ing procr_.s s is 1 c; bour intensive ~ smal 1 

unit producini'. JOOO sci.m. of sol~tr p::niel i.e. 1000 units :-i year 

c:-,n be r.nvis;igcd :is the r'1inj mum size •:Conomical unit. 

Process 

Manufacturing simple solar collectors is not rlifficult since 

Lt is basic.qlJ.y n 9hr:0t rnc:tcil cutting .0;.nd b0ndin17, ;:ind nssembly 

oper:->. ti on. 

. ... I 
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fbw-nn tcria.l s 

Glazin~~ (• . .-l1j_61 ·~iYes 3. grPcnhc)US': ;·f'f.?ct) 

I!ished pl"1tr:•s (;-.bsorb:1nt s11rL~;cc) co':ert::cl in bl:ick I'latcri~l 

Not~l pln•0s in iron/copper (he~t-c~rryinp fluid network) 

rr)lyl.:re thc:ne pl::tr:s ( iusul;:: U•rs) 

host r<:iw •w·teri.c1ls :i.r·r: importc'd. 

h;-,ye to b.-. i:nportcrl through 'l licensor (i.f~ from F'r:1ncc, .J::pan •• ) 

She': t LlF• ·co; s c: nd n r-lwr st ;i nci<o ni i terns C<'uld however be purchc:sed 

locc.lly. 

M":cbir;ery "'.nd Equipment 

!·hin compon(;ni-sof rr1;1chin• 1 ry :rnd ·~'ll~ipm1:r 1 t consists of: 

~1) ;.; i 1 ! i ng nn ch; nc 

b) l~ ·nch drilling m:-ichine 

c) fJnu!Jlc· <·n<h·d br:nch r;rj ad.c:r 

d) 

e) 

f) 
g) 

h) 

i) Pnintin1~ booth 

j) ' pr;1y 1:1·n 
k) .;,.t, of IFtnd 1.ord.s 

Personnel 

k - 12 pr:ople i.ncluding 

'3 Skill•.r! c,ssemhlf!rS 

, ... I 
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Lc.nd 

Httilding !+OO sq.m. 

Machinery 2nrt equipment 

Building 

WorkiJ18 capital is 

••tiaated at 

R e m n r k s 

' -+ 

Birr 180,000 

II 180,0QO 

• 140,000 

500,000 

1. Tho project idea is very attr~ctivc i11 principle, as it would 

enrrhle energy saving anct could finrl e.pplications in rural 

3rens where electricity is not ~v~il~blc or in short supply. 

Since it is 0:f n pioneering nq turc, ~ nf~ in vi ow of tho 

e;cr,nomic hcnofits to ttk' country, it will be worthwhile for 

the <:ov•:rnPJent to 1.ssist in ··\evolopmont of !1pproprL~tely 

dcsir~nod units 'cS well ris to •1ubliciz;-~ th•, ben<·fits of such 

J. '.incc this ;>rorluct i :-; -:i.men'.ble lO srn;-_ll sec: le production if 

introduced surcr,ssfully, :i1any r,r;w m:inuf;i_c,ur(:t'.., coulct f~::tsily enter 

the field with questionable oro•lucts. A government quality 

lic('nsine; schcme c;houlrl 1 hcrcforc be consirl.•:rerl t.o ensure 

nccoptahility. 
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3 t)tJ'): CEI :.)~'li 1S1. 
.... ""'\T• 

!._ :-i.. - :...'_. \ T.~FE 

iri ., i:·;r>"."' .L ,,t,..·te \>hie!' ;1nin; ·.ins irs · 'hc<;ivc pr,1perty "·hen 

;:->.tr 'Clio-~ ...-ith ,>ri!y lig!it .c·iL~ ·O:r ;ircs;:;urc • 

tc•pe :n'. 1 c.111ld 1lic:r0f.,re !H~ r:ir;rluced in the s:<.rne pL1nt. A sepnrate 

Given tho J:•ck c;f. sufficii:nt1y ''.et1il•:rl inf··>r~i't:i•m i.n the 

i.f'1p:1rt stcitistics, ·~iscussinns wer0 lwlcl ":ith ETIMEX •:h1 estimnte 

t:h;it they imp,rt cippr•xim:tt0ly soc •f theo c11in~ry's us<l.ge )f v:cri·iu" 

typ0s •f t:•pe • 

19t\2 

1 <JR1 

11J84 

1985 t• cl:c;te 

* E~tir.nte: 
Source: ET I '.'fr,X 

~ •• ;ffhlls 

2 'li:, kOO 

')C,IJ()() 

-~JCJ,()1)0 

\'--: 111;; 

c, .. F ( llirr) 

h,400 

7 1•, I;; 9 

... . 1 

V"luc 
L;:inr'ed c1st 
(~) 

228' 35'~ 

12,060 

* 139,191 
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'l ·: r k et Paton ti -, 1 

when:; dcv··loping 

n-c ii on5 s·_icll :;; ;·. rl; iopi;:. ],:1Y< ro concenr r:-.te ro cuns>crvc much 

!wt \.'::tor c;·.·1 t>(• "xr;·nsi.vc"!..y us ·d .in the t'·~·:,;identi::l c-•nrl com

rn.:·rci~.-1 15t-;·blish"!<:·n:s in the urlF111 "~ ;.;.::11 ~:s r·ur;::l cir·ects. 

P:-rticul·~rly in th•:: rur-:tl 'l.I'c<s v.'herc ;.:rocuring of fuel .nd 

..electric enE:rgy is difficult, oiOl":'.r h-~nterSusing ;-;hundantly 

F1V:l i 1--ib le so l"'r enere:y can bP !~l~~de to sup~)lemer t. 

,\.s ;:in item not U5•'d .:xt•'i1sively in Ethiopi~1, demn.nd is dif-

ficult to qu-intit'y. :--inc0 1~1,~ unit is f~:irly E~2sily fitted to 

rxisting nouscs NS well ~s tn now construction, potential demand 

could hf: v.:•ry high f'Spf'ri:~lly in the cool hichl<tnd a.reAs where 

.nn.-;t of Ethiopi2' s popul"ltion lives. Th1.· ~lctu::tl demand would 

depend on hnw oconomictl tl1e c'pitEl cost (including installation) 

is comp;:i.red to tile clc:ctricity cost for hot w:i.ter he;oting. A 

2-J y2Rr p<1yb?ck would prob'lbly be required to convince people 

to m<i.ke t!;e invr?strnent ;u1d int:roduction would nl"'o require a re

lated campaign offurt to publicize this s. v·ng. A further com

plic<>tion in 11rh"n ·c:rr;ns is th0 public own;:rship of many houses 

which would requirf~ thr:i.t t.li<c rr,overnrnent inst1ll the units since 

tenants would not-. b•:: ;;jJ.linr; to P!n.ke the, jn-1:cstr·1ent unless port-

• :1hle units proYed fe:1siL.Le. 

Capacity 

'.·jincc the r11anuf~tcturing proc<_·ss is l:c::bour in tensive a small 

unit producing JODO sq .m. of so lc::.r p::lne 1 i. 8. 1000 units rt year 

cc:.n bn •nvisng0rl :"ls the !'1inimum size cconomic::i.1 unit. 

Process 

Mrlnufncturinr: simple s•Jl'1r collr!ctors is not difficult since 

it is bcisicnlly n sh•!f't mr:U:l cutting ~rnd h8nding .-=incl nsRembly 

operr>, tio11. 

. ... I 
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P ~w-m-:i tori :1 ls 

'•ishcd pl 0 ttef'> (~.bsorb·1n1 s•1rf:<co) CO'/C:rrcd ln blnck m:1tcrial 

Met~l plR•ns in iron/copper (hc~t-c~rryinp fluid network) 

~r)lyt:r (: t h;c111·· p1 citr: s ( ins11l;c 1 ')r8) 

'.·:ost r:1i.-- '<1··h:ri:ils nrc· impr)rl:<·d. These• speci'1lty iterr1s me>y 

h:-:ve to t••· irnportc·•1 thrnugh > licensor (i.r; from Fr::i.nce, .J:~p<in •• ) 

She•) t gl;o0.s '' :-: nrl q rhcr :'; r nnd·, ni i terns coulcl however be purch<:2ed 

loc"'-lly. 

M~chinery ~nd Equipment 

M:-iin cornponcntsnf rw1chin'ry :lnd rJf'Jl!lpment consists of: 

-::) [.;jl.1ing nnchi_ne 

b) 

c) 

rl ) 

,, ) 
f) 

g) 

,, ·nch dri 1 Ling m:• chine 

TJnul> lr_· ''nch·d bench '~r i ;id<,r 

:-:tH· "•ring rw1 chin•.· 

Pi pc h0nd in~ rw: chin•• 

h) Jl~k i_JJf', ()\'\:Tl 

:i) Pc:intint: ~Jooth 

j) , pr;•y {~' ·n 

k) ·H•t nf f1an<l ·; onls 

Personnel 

8 - 12 people; inclurlinr, 

·3 ski 11 ul :issemblf:rs 

I 
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L'1nd C'..nr-1. Building Heq11i t':•:1wnt 

L:.nd 

400 sq.m. 

C:J.pi t~_1 Cut lay 

M~chincry ~nrl equipment 

Building 

Working capital is 

<:;stimated at 

H e m n r k s 

-~ 

Birr lt<0,000 

It 

It 

180,000 

140,000 

500,000 

1. Th0 project idea is very 8ttr~ctive i11 principle, as it would 

ennhle energy savin,r; ;:rnd could find 'lppli cations in rur2l 

-ireas where el0ct:rici ty is rw1- ·:vl.ilc:ble or in short supply. 

2. Since it is of' ~ pionec ring 1i:-1 tun:--, ~ nr1 in yiew of the 

C!conomic henefi.ts to th;:: country, it will be worthwhile for 

:he gov~rnmcnt to 1.ssist in development of Gppropriately 

desi_,~ned units :o.s well ;:is to ~ublici'l':e tlrn benefits 0f such 

J. ':ince this ;1ror1uct 1.:0; -:tmerFcbl<! tn srn;-.11 sc0le production if 

introduced successfully, :11~1ny r,r,w nnnufctc•.ur•,rs could e::isily enter 

the field with q1H' c;t ion'tblfJ Drorlucts. A g.1vernment quality 

licensing sclwme <;hnuld 1 here fore be consi<iered to ensure 

ncceptability. 

• 
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3909: INSCLATING T~PE' 
= - - - =----

Product nnd Uses 

Insul~ting tnpe is gener2lly used to wrnp b~re electrical 

cond11ctors mainly ~t connections to prevent short circuits nnd 

consequent electric shock, fires cind/or equipment failure. 

While there '.:'.re different types of tnpe including rubber plastic 
' and cloth, the latter is suggested here due to Bvailability of 

locally produced cloth. This tape has a coating of rubber 

solution to produce a water-r2~istant covering. Tape comes in 

various sizes the most popular being 15mm, 20mm and 2Smm width 
' and 10-2Sm. long. 

Insulating tape is used particularly in the following 

::ireas: 

automotive assembly ~nd ropnir 

armature rewinding ·1d other motor (generRtor) trans

former repn.ir 

telecommunicntions 

electronics 

household repairs 

electric 1 building ~nd distribution wiring (small use) 

M::i.rket Potential 

Little informn.tion h~8 so fnr been found an usage of insula

tion tape, through ann.lysis of trade stntistics, contacts with 

Ethio Import and Export Corp. (ETIMEX) on imports,and <J.n!'llysis 

of us::tge by Ett'io Electric Light and Power Authority (EELPA). 

The only inform2tion obtained was from EELPA which showed 

little t~pe use with ~ tot~l 1982/83 {~.c. 1974) purchase 

of 14600 rolls of different kinds of tape, and no purchases 

in 1983/811 (E.C.1975). 

Ono of the important uses is in the automotive sector 

where with P.pproxim~tely 100 1 000 vehicles ir Ethiopia the 

.... I 
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imputed dcma!1d f0r t~.pc· is i"ut felt to oxc€·ed 50,ClOO rolls per 
year and possibly mu~h less. 

I~ is therefore difficult to see us~ge exceeding 150,000 

200,000 roll~ per annum and ·;v('n this should be subject to 
close Rn.qlysis. 

However with tho sprend of electricity distribution, tele

communic11tion and the increc.sing number of vehicles, demand will 

continue to increase somewhRt hi~her than the rAte of popul2tion 

growth, ~nticip2~ed around 5~{ per annum. 

Capacitx 

200,000 rolls per .-:-innwr. 

Process Description 

The rubbe:- compound with requirPd chcmic2l composition 

(oil, resin, cArLon hlnck, min~r~l rubber, asbestos etc.) is 

thoroughly mixed. with solvent in a mixing machine ".nd stored 

• in a tank for feeding to a C•)a ting/ sprending mnchine. 

The rolled eot~on f~bric of 24" width is unrolled and passed 

through the coatinc/spreading machine where rubber compound adhes

ive is coated on one side of the f&bric. The coAted fabric is 

then dric,d in an OVLJ:l where the solvent is cvnporated. The dried 

co~ted fabric is wound ~nto a cardboqrd roll. 

The roll is then slit to produce the finished rolls of 
insulnting t~pe. 

Haw-naterinln 

Cotton fnbric (long cloth) 

Rubber solution (resin, cqrbon bl~ck, minerql rubber otc.) 
\.r:rrJhoard tube 



' 

M~chinery ~nd Equipment 

2.) Mixing mill 

b) Coating m~chinc/sprending machine 

c) rutting m~chine 

d) Mis cc- 1 V1neo:...is h:J.nd too ls 

c) !·!ixing drums/tanks with stirrer 

Personnel 

Administrative 

Skill8d worker 

2 

2 

Semiskilled worker - J 

Unskill0~ worker ~ 

Land and Building 

Land 

Building 

·capital Outlay 

350 sq.m. 

250 s~.m. 

M2.chinery and equipment 

Building 

1:orking capi t:-il 

R e J!J a r k s 

Birr 250,000 

" 
II 

100,000 

100,000 

L150,ooo 

1) At present demand does not qppenr to be high relative to 

the minimum economic size of oper~tion and is not very 

well defined. It may therefore be worthwhile to consider 

this project as <'..n ~idjunct to that for 3909: Cellophane 

& p~,per T8.pe, since equipment requirements and technology 

are simil.<\r. 

... 
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3909: I'.\'SCU.T ING T '.PE' = --- = 

Product ~nd Uses 

Insul~ting tnpe is gener2lly usud to wrnp b~re elEctrical 

conductors mainly 2t connections to prevent short circuits nnd 

consequent electric shock, fires ~nd/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-resistant covering. T3pe 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 

areas: 

automotive assembly ~nd repqir 

armature rewinding 2nd other motor (generator) trans

former repriir 

telecommunications 

electronics 

household repairs 

electrical building ~nd distribution wiring (small use) 

Mrirket Potential 

Little inf'orma tion hns so fn.r been found ::in usage of insnl::i

tion tRpe, through analysis of trade stntistics, contacts with 

Ethio Import and Export Corp. (ETIMEX) on imports,2nd Qnalysis 

of us~ge by Ethio Electric Light ~nd Power Authority (EELPA). 

The only informetion obtained WDS from EELPA which showed 

little t::ipe use with n total 1S82/8) (E.C. 1974) purchase 

of 14600 rolls of difforent kinds of t3pe, and no purchases 

in 1983/Sh (E.C.197.5). 

One of the important uses is in the automotive sector 

where with ~pproximately 100,000 vehicles ir Ethiopia the 

.... I 
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impub=·d derna!1d f0r t~<po is r::ot felt to exceed 50, 000 rolls per 

yenr and possibly much less. 

It is therefore difficult to see usage 0xceeding 150,000 

200,noo rolls per annum and 0ven this should be subject to 

close anqlysis. 

However with the spread of electricity distribution, tele

communic~ tion and the incre2sing number of vehicles, demand will 

continue to increase somewh~t hi~her thnn the rnte of popul~tion 

growth, :~nticip2 ted around 5~~ per annum. 

C::ipacity 

200,000 rolls per qnnum 

Process Description 

The rubber compound with required chemic?l composition 

(oil, rosin, c~rbon blnck, miner~l rubber, asbestos etc.) is 

thoroughly mixed with solvent in a mixing machine ~nd stored 

in a tank for feeding to a coating/spre8ding machine. 

The rolled cotton f~bric of 24" width is unrolled and passed 

through the coRting/spreading machine where rubber compound adhes-

ive is coated on one side of the fabric. The co~ted fabric is 

then dried in an ovtn where the solvent is evaporated • 

coated fRbric is wound into a cardboard roll. 
The dried 

The roll is then slit to produce the finished rolls of 

insul:t ting tc1pe. 

Raw-materials 

Cotton fabric (lon~ cloth) 

Rubber solution (resin, cnrbon bl~ck, minerql rubber etc.) 

C;:irdboard tube 

Packing materials including polyethylene film 

..... I 
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M~chinery ~nd Equipment 

n) r·lixing mil 1 

b) Canting m~chine/5prending machine 

c) Cutting m-1chine 

d) Miscellaneous h.~nd tools 

e) Nixing drums/t::inks with stirrer 

Personnel 

Administrative 

Skilled worker 

2 

2 

Semiskilled worker J 

Unskilled worker 4 

Land and Building 

Land 

Building 

Capital Outlay 

350 sq.m. 

250 s~.m. 

M~chinery and equipment 

Building 

llorking capital 

R e m a r k s 

Birr 250,000 
II 

" 

ioo,ooo 
100,000 

450,000 

1) At present demRnd does not ~ppei-tr to he high relative to 

the minimum economic ~;ize of aper:'.' ti on and is not very 

well defined. It m~y therefore be worthwhile to consider 

this project as i-ln ~..1.djunct to thnt for 3909: Cellophane 

& P~per Tqpe, since equipment requirements Rnd technology 

C\re similar, 
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