
-· 
' 

Distr. 
LIMITED 

EjCN .14/TITR/90 
ll August 1965 

Original~ ENGLISH 

ECONOMIC COl\'IlUSSION FOR .ii...FRICA 
Conference on the Harmonization of Industrial 
Development Programmes in East Africa 
Lusaka, Septembe~~, -- tocer 

.A.FHICA-IVIECH.ANICAL J.ilJGIKEERING 

CONTEfiTTS 

CHAPTER 

I. INTRODUCTION 

Till 

III. THE PRESENT OF THE Et\fGINE:CRllW .Li:OJSTRIES 

IV. 

v. 
VI. 

VII. 

Tiif EAST AFRICA 

DEWillND PROJECTIONS 

THE 

PROPOSED FACTORIES 

CONCi.JUSIONS .hlTD SUlvi'iiA...'tY 

ANNEXES 

I. Average Annual Ccnsump"~ion of ilingineering 
Products in East Africa 

II. Forecasts of total Engineering Goods Consumption 

III. Forecasts of Engineering Goods Consumption by Categories 

IV. Basic Information regarding Minimum Economic es of 
European plants for various branches of industry, invest­
ment needs, labour force, floor area and energy 
consumption 

V. Proposed Engineering Works 

65-2801 

Paragr21.,ens 

l-3 

4-5 

6-ll 

12-13 

14-16 

17-39 

40-44 



• 

Ef'CN .14/INR/90 

THE DEVELOPMENT OF THE NifGINEERlNG lNDUSTRIES lN. 

EAST AFRICA·MECHANICJ~ ENGINEERING 

I. INTRODUCTION 

1. This 'report deals 'primarilY vll th the consuinptioh anO.'pt•bd.u.otion'. 

of mechanicai engirteering "goods in Ecieril .. Africa and the prospects f"oi-· 
the development 6£ the mechanical engiriee:tlhg. industries: These 

industries include three main di vis:ioiis, "first; 'the' p'i·6d.u'dtion C>r · 
. m;etal.go.od.s such, as building components anli·houaehold: .equipment,. 

seobndly ... machin~s ·and.: third~y transport equipmen.t •. ,Fo.:r.; furth.e:.rr. 

analysis' .these divisions. are divi~ed in.to.!:!ub-group~MPording to 

the Standard International Trade Classificaticu,"l· asA'ollowe~g .·c. ....• 

69. Manufacture of metal 

Finished structural parts and structures n.e.s. 
Metal containers for storage and transport 
Wire products (excluding electric) and fencing grills 
Nails, screws, nuts, bolts, ri·. 3ts and similar articles 

of iron, steel or of copper 
Tools for use in the hand or in machines 
Cutlery 
Household equipment of base metals 
Manufactures of metal, n.e.s. 

70. Machinery 

Power generating machinery, other than electric 
Agricultural machinery and implements 
Office machines· 
Metalworking machin~y 
Textile and leather_machinery 
Machines for special industries 
Machinery and appliances (other .than electrical) and 

machine parts, n.e.s. 

73. Transport equipment 

Railway vehicles 
Road motor vehicles 
Road vehicles other than motor vehicles 
Aircraft 
Ships and boats 
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2. Electrical machli1ery and apparatus (division 72) and iron and 

steel (division 6J}are the ,subjects of separate reports and are 
''""...... . '.; 

consic:ered here only to. ths, extent that .they are necessary in making 
'.;._, ~' ... ._,,, . ~. ) . . 

long-term projections of total demand. 

No information has been compiled on French Somaliland and Reunion. 

Mozambique, although not withih the sub-reg.ibn, has been included in 

the demand forecasts as representing a possible market for the 

industries of the sub-region. 
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4. The present level of consumption of engineering products in East 

Africa has been derived from data on production~ imports, and exports 

made available 1 partly 1 in response to a questionnaire sent out by EGA 

and partly from foreign trade statistics. The information obtained 

related usually to the years 1961/3, and may therefore be considered 

as giving an average figure of consumption in 1962. In some cases, 

only value figures were available, in which case they were converted 

to quantity (tons) on the basis of a detailed product analysis of 

more complete returns from other countries. No returns were obtained 

from Rwanda and Malawi - accounting for about 3 per cent of the 

consumption of the sub-region - and for these countries, estimates 

were made on the basis of their gross domestic product. The basic 

information resulting from these enquiries and estimates is presented 

in Annex I. 

5. Total imports of iron and steel and of engineering products, that 

is, virtually total direct and indirect steel consumption during this 

period, amounted to 770,000 tons, of which about 430,000 was iron and 

steel including about 5 per cent non-ferrous metals. The largest 

consuming country was Rhodesia, and the smallest Somalia. 

As shown in the following table, total consumption per head in 

most countries ranged from 2 1/2 to 10 kilograms, with higher levels 

of consumption in Kenya ( 17.5) and in Mauritius, Zambia and Rhodesia 

( 30 to 50). The average for the sub-region was about 10 kilograms. 



... ···-~ -. 

• 12t/TIHtj~o 
J:;at5·e 4 

Consurnption :per, head of all .eil'grneering ::products in· 
Eas.t African Countries 

Cm.mtry 

Ethiopia 

Sor.1alia 

Uganda 

Tanzania 
.. 

.. 

HozambiClue. 

Ma~a~as_car 
::1' 

Kenya 
!''<:.-. :~· : ~:n ~·~ :< ·.;: .- '. 

Zambia 

Mauritius 

Rh'oa~'s'iaJ 

Suo-region .. 

, .. :·· .::' 

·~ .. '. 

; .~. . 

f .... ·; 

In oompari.son with these figures, consumption rJer 
'~ \' . 

~: :< 

kgs. 

2.43 

2.9 
2.9 

3-4 

4-75 

4·9 
s. 
7·9 
8.5. 

17 ·4. 
' , .. 
30.2 

39-7 
5·6.'8 

in other 
,• •.) 

countries of the w·orld ranges from about 10 kilograms in Pakistan and 

India to' fro'm- 400/50C kilograms irt Us.A, Czech'oslovakia , .. Gerinl!my, 

Sweden. 

•' ·' 

iJJl.stribution o!· consumption per head of Engineering Products 

1959/60 

fv1edium 

High 

10-20 

20-50 kg. 

130-210 

250-500 kg. 

In~ia, Turkey, Pakistan 

China, Portugal and Greece 

South Africa, Finland, Israel, Poland, 
Austria, Italy 

Belgium, United. Kingdoc, Germany, ::i>·reden, 
Czechoslovakia, United States of America, 
Canada, Union of Soviet Soci::list Rapu-blics. 
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IIL THE PRES}lN'l1 ST!TlTJ;._',-1UTT OF THE EWGTNEJ<:HT;,;_:. l!}Dt.JSTRIES TIJ E.AS·I• . 
~1.\.FRICA 

6. +,he total cons~mpt 

ir'on ancl steel) i1:. ths 

estimated that local 

of enginGer s (including basi,9 

'+ " l" .LS 

tons or 25 per cent. 

'rhe highest ion 

.Zambia ( 40, 000· -50 , ooo) , 

as in IttodEJs.;.a (70,,)00-bJ,OOO), fol~_owed by 

(30,000-40,000), IJ.'a•1zanis. (35i00()....40~000) 

and. ,E!thiopia ( 1 ,000·-10 ,oou), Countries with 2. production belo-vr l ,000 

tons pel annum included :Su.rWidL Hwanda ~ 

should be cloted. the 

for local consumpt:Lon 

industry fo~ Tanzania. by tha ~ Jf 

galvanizing industry, 

The engineer 
.. :~ '':,". 

:'ca. and 

·..21.creased by the output 

and steel 

and 

the basic 

metal industries/ ars re1a•~i'.rely well dGvelopcd j_n relation -co 

manufacturing industry gen fur 20 per cent of· "~he 

net output all manufa:::tur:ing industry in Ken;;a, and_ per cent in 

Rhod.esia. N everth el .:: deveJ< ,.-- · of the economy, the 

demand for ~s oeoomes ;r~ead.il;y· more important, and 

engineering goods (excluding lron and ste8J1 account for over one-third 

of total impo:r 

which have.alr 

:::.mm·0rios includ:i.ng Kenya and Rhodesia, 

s_ubs-i.an 

7'•· _,'1\lrnin~ now to mechanical ene;ineering ~ the most de-veloped sector 

in c.ountries. is the fabrication of metal proclucts i'or building ana i 

h9usel10ld purposes accounting~ e.g., for about one-third of total 

engineering o-u.tput in the case of Kenya and one half in the case 

Za~bia. In the most indus ialized countr 

of this marke-~ is 

of the region, two-thirds 

&rH~ in all countri.es ther>-: 

is at least, one i'~ctory_engaged :ln these actiyities. 

Ligh_t bu.Hding components are fabricated in structU:ral elJ.gi:tHlering 

works in all countries, but·because of the handling f'acilities, sawingJ 

and welding t~chniques requir ad, heavier structures' 2.re made only 
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m Rhodesia TtLnzariia. In the smaller markets,. the structural 

engineer works include in their activities are manufacture of window 

and door frame a e:ad metal furniture generally, but in the larger 

markets, e.g., Rhodesia and Kwya, the.::e activities are specializedi' 

The ne::::~ nest important activity vndertaken in most countries, 

with the exo;;;:r_Jtion of I:Ialawi, Somalia end Rwa:::da, the manufacture 

of hollowarG, Othc::: metal containers for commerdfil pl..li-poses ar~; ?ess 

generally manufactured, depending in the. case of ca11s, for example, on 

the availak.lity of exportable agricultural produce. 

Wire and wire products are made primarily in Rhodesia, but also 

in Te.n!?:c..:nia r:1d Mauritius. . Smaller i terns include ch~in~;J 9 springs,· 

crown corks primarily m<mufactured in r.: ,:,des:l.:. and. razo;r: blad~s 

manufactured in Tanzania. 

8. The ne~;:t most important activity is the manufacture and espE3c;i.alJ.y 

the repair of transport equipment accounting, e.g., for about one­

quarter of total engineering goods products in Rhodesia~ Kenya ~d 

nearly one-l:.rlf in Zambia.. .The repair of road vehicles, railway 

rolli.rlg. 8toc~: and t:~hips is a most valuable introduc·~ion to engineering· 

in un(!._er-cte,·uloped countries since it is easily .embarked upon and. ir;;~ 

free fron co::peti tion from abroad as repairs are ne<:lessarily undta+'..., 

taken in ·bhe country where the vehicles are used. ~\.n estimate for 

repairs to road vehicles may be based on the number of vehicles in 

each country, assuming an average annual value of ~wrk done per vehicle 

(including.· the value of spare parts) of $140. In all countries with 

the exception of Rhodesia the output of this work far and away_exceeds 

that of new equipment. 

The proportion of the market for new vehicles held by the domestic 

industry in the most industrialized countri.es of East Africa about 

one-,third. Production falls into the two main categories of complete 
:; 

assembly and partial manufacture. Light commercial vehicles. are 

assembled from imported. parts,_ the method of assembly as carried on, 

for· exarr,ple, in Salisbury, Nairobi or 'I'ananarive being the same as in 



E/ CN .14/ INR/ 9.9 
Page 7 ·· 

Ebrope, except that it ~s +~ss autc:>;~9-ted, ~~:&•• ,,.jthe vrork is not oa;:Prted 

on a \)elt and--the di;i~i~'~:'()·~ labo1U'.-is les::l. 'int~.s~v~.- ~i:Oi;herwi·s&1i'·'J, 
~ :.:~ .• . ·.:. .• :.·:. . ··. _.-;;_ ·~.--?' ::-J ; . .J_ .. --·r~: ·;·_, .-: -· " ., ::.. .. .. . - .. . . 

the sanie jigs ar~,- u~-~d, 1:9:~ ~3il:t;.IJ_q~ we&d~gi: ,bqJj,~ _;and dr_rll,ing'it · 

Operations .as elsewhere. Jv!a,l'.\?,f<].c:I;Jffin.g ,oon,sis:tls,-p;f .'the faln'.:ioati~h . ' 

of bodies ~or buses, tru:dk"s, _;RA ft~-~-v;~i~~¥_l.eg-oia~!;;'V!!}hi~les using· 
'• . ' ' ., ... , .:;"'" ... / . . -

i~ported cha~sJs and th~,,,fO:r;tf:lt:r"}+c~fPP.,;;,f_s~rail~s 'l,lsing iJ!lported 

wh~els and a:xi;s. The man;u,;t'~f~tge_c,?:t: pJc~wles iE!; peil':\g started in. 

U~anda with pr~t[;',~ssive manu~~cl~::€ \)f J?-.;t~;:t.s_; ~Sl r~,q.,-cb, 00. _per:;:bent j,n::· ~< 

:five years. . :_i· e .. · ... :·" . ,t;• ,., _,_ji;:·;;.;c; ... c,.L __ .... - -

9. The railway repair shop in any African country is easily the 

largest and most important engineering establishment. In the main 

shops, e.g., at Nairobi, Bulawayo, Djibouti, Tananarive, rolling stock 

including locomotives, wagons and carriages are maintained and 

repaired according to a regular schedule and the more rapidly wearing 

parts such as brake blocks, axle boxes, springs and many other components 

are manufactured in the foundry, forge and machine shop of the works. 

In some countries, e.g., Rhodesia and Madagascar, the manufacture of 

wagons and carriages using imported wheels and axles is ~dertaken and 

in others, e.g., Kenyaj these are assembled. 

10. Dry dock and slip way facilities for ship repa1r1ng and building 

exist in Kenya (Mombasa), Madagascar (Diego-Suarez), Mauritius (Port 

Louis) and ships up to about 3,000 tons can be built in theee places. 

Ships for lake traffic and fishing boats are built up to 1 1000 tons 

at Kisumu on Lake Victoria and up to 100 tons at Burundi on Lake 

Tanganyika. 

11. The production of machinery is the least developed of the metal 

industries in East Africa (less than 10 per cent of the market in the 

most industrialized countries) mainly because the national market for 

the specialized machines used in industry is not large enough. Most of 

the output consists of repairing imported machines which, in this case, 

however, is a manufacturing activity since it involves the casting, 

forging, or machining of replacement parts. The output of new equipment 
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··• :· .. ,· '':..';;;[ .... r :t.~ ... •.·· .- ~ 't' ' ... . ~~-~ ,. . 

is .in ::ger;t.eral limi·te4:ttct a:ep.esso.ries in gene:t>aFuse, ''such as valves and 

pumps and equipment ,.t:a~t th.e ,I;;a.tfga basic indusiri~S' of Africa' ':f;i. ' 
grinding ~quipment foZ: th~e mines,.:antf:'mi.illll'ig equ'ipment· ·ror the ·::P~ooess­

ing of {l<_gricul tural -,pr.oduce, e'~g•.·;·~eane s'ilgar, O'il ··seeds, sisa~r·;<etc~ 

Tractor-.drawn..: agrig.ultural·implemeni:t""&'{i1ght p:lougns· a.nxr:ha.rro~Jt~~­
manuf!?-ctur~.d. ( e;;·;.di.so:s:: and' ball baa~). w:·:·'Mlenya' an'tf<\'ruib'desih,i~ 1i.:ss~inbly 
and:. progressive ma:nufacture of die seal:< engines·:: ih KeflYli' and i.t' f'S: i'''J'· . 

proposed to manufacture tractors in Uganda. Sewing machines ar'~ PK~\iy 
manufactured and assembled in.,Rhode~ia. 

ld. .._l.~: . .:.:.-.;,:~ ~!i .<·-,"_:-: ··f;.;·:>c , ... ~..J.:.. .: .• • .... :.~...· .. ., .. 
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12. Since engineering goods, either directly in the form of steel f~r 

construction, or indirectly in the form of machinery and vehicles, 

e:rlter into all sectors of the economy, it is reasonable to relate 

their consumption to the devclopwent of the econoey as measured. by the 

f.TOS2 domestic product. The following table shows the level of GDP 

rer head in various African countries in 1962 and the corresponding 

level of total engineering goods consumption. 

Ethiopia 

Mozambique 

Tan:?aYlia 

Nigeria 

Uganda 

Kenya 

MaclE,.sascar 

Tuni3ia 

Maur:L L:~_us 

Ghana 

Engineering goods consumption 

GDP/ cap 
us $ 

42.7 
50.0 

55·0 
60.0 

63.7 

79·2 
112.8 

147.0 
185.0 

189.6 

190.0 

210.0 

and GDP 

EGC/ cap 
kg. 

2.43 

7·9 
5.23 
6.2 

3.4 

17·4 
8.5 

27-5 
30.2 

39·1 
27.5 
56.8 
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5. UGANDA OUGANDA 

6. KENYA KENYA 
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9. ZAMBIA ZAMBIE 

10. GHANA GHANA 
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A regression line (see chart) fitted to the above data gives an 

elasticity of 1.545 for increases of steel consumption in relation to 

increases in GDP per head, so that for the sub-region as a whole, 

corre'sp~ndfug to the expected increase in GDP per head of 3 per cent 

fr~m 1962 to 1970,1/that of engineering goods should increase by 

4.6 per cent. After taking account of expected population increases 

this gives a total increase of 6.7 per cent per annum. 

Q:ver a period of' twenty years, such a rate of growth would giv~ a 

total increase in consumptcion of 440 per cent. Increases of this .. 

magnitude have in fact have been obtained during the last twenty ye?irl:l 

in many countries where consumption, as in Africa, was initially at a 

low lev:.el. The follow:in;g table shows increases in consumption of 
- ,(., 

engine"1;ping goods per head in the twenty years subsequent to 19 36/38 

in a number of countrieswith an initial consumption below 50 kilogrCl,ma 

per head. The rate of increase of GDP in these countries during tlfe:<: 

period vias between 6 and 10 per cent per annum. Only in the case of . 

Portugal, Turkey, Greece and UAR has the increase in consumption been 

relatively small, and in the UAR during the last five years of the 

period an increase in consumption per head of 75 per cent was achieved. 

The rat~s of. Mowth for individual countries are given in Annex II. 
It should, however, be appreciated that isolated economies like 
Mauritius .and Reunion have special problems (such as the low basie, " 
lan.4~ man rc;). tio ) .. in their eoox:-omic d.evelopment, and this study 
assumes explioi tl::Y that the future development in"these economies 
will continue to leave- at least as' large an ind.ustr:l?al'" oomp'61f~t 
<1.1\1 > ol:Jtaws at:: preseni?:• 
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Brazil 

Yugoslavia 

Italy 

Israel 

Poland 

Cii'in~ '. 

Venezuela 

Hungary 

Rumania.: .· 

's:Pain .. 
Portllga.l 

Turkey··· 

Greece 

U.AR 

+: 

.. : 

/.9j§/§ ·~·i 19..26/<3_ 

JJGC/•ap 
1936/8 

kg 

11 

lT 

52 

42 

30 

3 

37 

50 
22·· 

15··. 

23 

10 

24 

15 

2J'JC/cap Per cent 
1956/8 increase 

kg 

37 340 

78 ;460 

143 300 

145 350 

195~ . 650 

20 670 

105 :,285 

174. 350 

··12.4 ?60 
70 465 

41 180 

14 140 

·.33 140 

22 150 

13. The aboYe relation be·t;~reen increases in GDP and increases in total 

engineering goods con sum}.! ~.!0n hP s been used to make demand projections 

for each coun tr;y in 1970, 1975 and 1980 as shown in Annex II. 

Total consumption is exp3oted. t;o increase from the 1962 level of 

770,000 tons to 2,740i000 by 1980~ i.e.~ about 3.6 times, and per caput 

consumption from 10 kilograms to 24 kilograms, i.e., by 2.4 times, 

which is realistic having regard to the experience of other countries. 

· ·'· : Within these increases, changes are '3Xpected in the r,e.+ative 

i~portance of the various gro1,1ps of en.gineering PJ:'Oducts anti a study 

has been made of the relation between increases in GDP per llead and 

the percentage 1fhich I?P,Ch grou~ forms o{' total cQnsumption. Groups 

forming an increasing propel t.~.on of tot:'ll cm .. sumption .;include 1£+gricul tural 
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machinery and wire products, and gr<;;>\l.PS for~'.i,:qg :.~c dec.reasing proportion 

(although inc~ easing absolutely) i.:n,clude hand tools and bi,cycles;. ~ G::1 
.' \~- ,;. -.. __ , ',. ' .. '-- .... 

this way·~ a.·ta·ble has been derived. :;>hewing the estimated consumptiOn 

of the main categorie~ of engfu~e;ing pro.duots. ;.for: ~aqh, countr;/in 

·198oand'for the sub-region a~ a whole in·'1970:,· .1915.. and 1980 (Annex I.,. ~ 

;_\'., 

I ,.( 

'-r' 

. :..t 

,. •.\ 
;...._, 

.·._:,_;. 

l/ In the case of the countries belonging to the former Central Af;rican 
F.ederation the basic f·igures were increased by 20 per cent to. 
cm:::pensa te for the low level of consumption in 1961/3 relative to 
earlier years. 

"'~ .... : ... __ ,_ 
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v . 'JlHE TYPE, :SIZE .AlJD LOCA'riOU OF ENGllJE.ElRlNG_ WO,RKS 
. : ~t·r. ·, 

l4 ••.. ~~on:t,:~he purely.:,economic point of view, metal procel:lsing works 

l:ik,.e otb.e~. factories sb.ouldi:be located. at the point 6f'·''lo1-Te's1; cost, 
-:.u~- .t . ~·.:-.I-~)··_· ___ · - - -

inp';),udipg the cost of manufacturing at the site and the cost of 

.Cl..~sembling raw materials a.lld dBlivering the' finished products to the 

market. In general, in metal processing, raw material (metal) losses 

are relatively small and since the cost of transporting finished 

products per ton mile is from two to six times as high as the cost of 

transporting raw material (steel sheets or sections) factories are 

located near the marketwhich also tends to be a local or national 

market. :This tendency is stronger, for example, in the foundry 

industry where processing losses are high, raw material (scrap) is 

locally available and where there is also a local market for repair 

work and construction. Similarly, in the canning industry where the 

transport cost of tins is about eight times as high as on tin plate, 

production of cans is located in the agricultural areas which also 

saves the cost of transporting the produce. 

The location and accessibility of the market is determined by 

the transport system and the distribution of population. The transport 

system provides good links between Burundi, Uganda, Kenya and 

Tanzania, but in comparison isolates Ethiopia to the north and, to a 

lesser extent, Zambia and Rhodesia to the south. This separation is 

reinforced by the present distribution of population. Tanzania is 

divided into t-vw market areas, one on the coast centered on Dar-es-Salaam 

and the other on the southern shore of Lake Victoria. On the other hand 

the arbitrary choice of limits to the sub-region obscures the fact that 

Zambia has a substantial market in Katanga and Burundi in particular in 

th~ f.as:t.ern .9<;mgo. 
•• • ' •"> -·· _ ... -~ • -··· • ,.. :. ; • - '. 

The general market divisiop. for the sub-r~ion· in i9BO is therefore 
.! ' . -- ,. . 

approximately as follows; 

Rhodesia 

Zambia 

. : . 

720 ,ooo tons plus part Mosambique 

400,000 tons plus part Katanga 



Kenya, Uganda, 
part Tanzania, 
Rwanda, Burundi 

Ethiopia 

Madagascar 

M:auritius 

Malawi 

Somalia 

880,000 

160,000 

150,000 

100,000 

30,000 

20,000 

tons 

tans 

tons 

tons 

tons 

tons 
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plu~;J part Eastern Congo 

Plants requiring a market larger than that available in the 

smaller countries are likely to be located in the first three areas 

and plants requiring a sub-regional market with distribution both by 

land and sea a coastal location, e.g., Dar-es-Salaam. 

These market divisions are less significant for high valued 

products, engineering products costing US$ 1,900 to 2,500 per ton will 

be more efficiently maxaufactured and transported on a sub-regional 

scale than s t:-ucturos or castings costing $250 t.o $500 per ten, for 

which transport charges over a distance of 500 miles will amount to 

$16 ~o 50 per ton according to loadability. 

15. Off-setting the tendency towards a number of local or national 

factories are the economies of scale and lower manufacturing costs 

which can be obtained by producing on a large scale for a sub-regional 

market. These economies consist, first of all, of superior processing 

methods, e.g., the use of more powerful machines which work faster and 

shape metal more quickly, the shaping of metal by pressing instead of 

cutting, the use of special tools in presses, etc. In some oases 9 

e.g., the pressing of oar bodies for passenger cars and the manufacture 

of some components for engines, these economies are decisive. The 

second economy of scale comes from the possibility of a greater 

division of labour allowing the operatives to specialize on particular 

jobs. This is important under African conQitions since the efficiency 

of African labour is much higher on repetitive work. The third economy 

arises when the scale of operation is sufficient to use to the full the 

minimum managerial and technical staff necessary for ~he process in 
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questior ;;md ,t,o ··!?:y.cu.re f~l: tim,~;Qpera,~ion of plari.t and mac.hinery by 

being able to switch production f~en(:p~Ceesary and so operate o~ za 

three shift basts~ In the sho~~~ter.IJl, .tl+is is probably th~· .. ~f:~.· 

importaut economy of scale sin~ :~eqimioalL staff and machmes~'>a:~·both 

very expensivs in relation to the.~'lEtlt&~'bf African wages and ~·~hieve 

it nan~r cstaolishments make a f:a.~e.:ty of products and saorif1.e~' the 

first two economies:".,.~~e,f~l;l-rth~~c~nomy ~~rivp~§l from the faoj;,;}.h;;.-t, 
,, . . ' ' ·"''' , .. , ~,. . 

in gen eraJ. ~ the .. capital ~ve~tm~ tJ?er uni-t; of,, RfOdlf:?~~is>n is ,~JR{'.ll.~*·'· ·ina 
:l_:_-~-~--·- -·, ·• -· C']~j.. :- -.,_ ~~,._. - ·-.-~"' . >'"' _ ... ~ --· 

a large . factory th~n in. a small one. Thf.. ... s .· eC'l_l)Orny m'll~~!-J)e l~e¢!.;; ;_ Af .. ·.~.s 
... - . .,~. .,~ __ -1-:r:-:L··-- .... ~_,.-··,'_; :_~·~J·~-~-~ ·- ·L{;;.'". ·- -~';.,'-~"'~ , .. "". -·- .... _ 

oour~, "'l~i th 'tile~'possib:i.li ty of wor~~g as •. .,c?l.os~ly ~!ll~,,~o.ssible to a 
~· ;,_• -~ ,_ . -;;::?: " .• ·· t ,_, '- -- ... • ....... ,~ .:.. \ . ~ " -· . 

three shift continuoU.Etf>asis. . . 
. ' , -~--\-' :: --~H;:\ .~-...);:'~.,_; .:_~···\·, }·> 

16. On tfi+d' ·oa~is of a' con~idera tion' of manufacturing. ~oper~tions. in 
':_ ;,, .·. ~ ' ,:~.-~ ,:.~~""~~ -~ :),i.-:J~-, ____ :·;;~ _, .; .-::0<~; ;>'';,.'_\, '----~--- .• ~,\-- .. w, 

Europe and the United States, a minimum size .has "b~en e.s.ta.blished for 

typica\pl~At·s· in .. each gr,~ci~-~-of ~'~~e~~~~:;fP:~'~yi~f~~~i~~x IV). 

Und1'T' }./:dcai1. conditions_ it )P,B.Y., pe _as~,~~d -~hf)\.,1-~~''?:tp:t>ou.r force will 
• ·-:> •'"c• '-'-• \-. -·· ... : - -~ >),' _,. ,_' \, ~ ' . f. 

be about naif as large again as,jn .Ellrop~~ } ..• e.J.t;t~t productivity 
..... ~ ....... -~ ~ .• : •• h. • 

will be two·- thirds of EUropean productivity, and one-third. of product-· .. -

ivity i:1 U1.:i:"ced States smallipltttl·t~, and the 'l:ri~e-~tm'ent per unit about 

one-third h:lgl1er, It wT:fl be ·seen :.(Annex IV) t:hcit these pfants usually 

lie in: th~ retngo 200 to ·5GG persons employ~d under Ellropean comH tiona 
r _ -~ · ._, _ _." ·: :_:_- --" .·;_'.:·_, :"..,.·~ . ~?.,,. .-,-. · -·~- s:~-s.;:::::.:_- .. _:~:<!. 

Below th-is:, figure:~,.;a;p''d. e\ren~assuming "·that''th~'l" inarket· is available, it ... 

is d$>ubtf-u-:t.whe-ther ;~:f;)l·a.ift ~d: skill-@d'~'~rsorib'~! can~~: .;;;_fly .. e~ployed;"'j'"; 
and abov~~~.:b'his: fj_gll:P-e;.:.tn:eit-e may blr d'i'~tc:i'b'u·{ion ancl:;;ci~~g~fal ' ~ 

., .;.. .... . ' -:: ·( ' ~- ; . . ~- \; ... 
difficuljiji:.esQ Such plan-tt:: are larger than· those norinally regarded as 

AM·,_ - _. ,'1;_ r--.J ~~~.-:.~~ ~·- · ~:-!.~:::- :·' ... _-..;:·e·. 
belo~~, Jiio small-siYa~'mdustry. As1 l.Iufica ted in anot'her paper, there. .·. 

,_ :- -. _ -"~: _ ~·- · · _ ·:,· '~·,:-:.~_- :.1~:-- ~-:~ LiO·:_,i.f>J()-0 .. ;;~~:-,·_ -;:-:_-~- 4~---· 
is considerable. sebp~· !!6\fo s!lall-sca:le~ 'tildustry but~, m general lar'£'f"~~,, ... 

- -_ -!., :-·.,. : . . "~-:-t --i:~·"· .~_t-·· . .::-~.,_--\:-~;z> ~> ~-~-~~~~ . :;,J._ _._._:_.-:._'--"':.: . . 
factories with greater Oe.-p'l:tal equipment ~re necessary to seo~e long-

~ -t · S"J:;J-"(:..(i' :·~~ ·z ... ,.-. -~;;{, .. -_ 
term,;increases in productivity. · ' ' 

. ' 
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17. Since it may be considered that it takes about one year to project 

a factory, one to two years to construct it, and another year for 

training and running-in~many of the factories proposed below are not 

likely to come into production until the 1970's, so that the following 

proposals relate to the demand projection for 1980. A further reason 

for choosing this later year is that many of the factories proposed 

will begin on an assembly basis and will only subsequently undertake 

substantial manufacturing operations, and the plants proposed below 

are, in general, manufacturing plants rather than assembly plants. 

18. The first group in the metal manufacturing division is 691, i.e., 

finished structural parts and structures, and consumption in this group 

is estimated by 1980 to amount to between 65,000 and 70,000 tons per 

annum. The products of this group are used by the construction 

engineers who operate in every country, although the extent to which 

they rely on their own or locally produced materials or imported 

structures varies from country to country and from product to product. 

The main items required areg-

70 per cent light steel structures 

15 per cent heavy steel structures, including 
bridgework 

10 per cent scaffold materials 

5 per cent windows and doors. 

The consumption of heavy structures at about 10,000 tons per annum 

justifies from a technical point of view one factory and only one for 

the -vrhole sub-region, and in accordance with the distribution of demand 

(Annex III) should be located in Zambia. Details of the proposed 

plant are given in Annex V. 

19. The demand for light structures is much greater (45,000 to 50,000 

tons per annum) and would be further increased by including metal 

furniture, e.g., chairs and bedsteads, the consumption of which is 

comparable to that of windows and doors. As the economic size of the 
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plant is about the same as for heavy structures,, ;i. t is possible to 

consider a factory operating in most countries which in fact is the 

position at the present time,' e~cept.:'tha t ·'at one end of the scale, 

modern and specicilized factories exist in' Rhodesia and Kenya; working 

at only abou·t half capacity while at the other end, e.g., Malawi, 

output is only maintained by produc:tng a ·gi~~at variety of products 

more or less on a jobbing basis'"rather than on mass production lines~ 

Such a diversificaticm is necessary in the initial stages. A large 

propo'rtion of,.inetal products such as :tartk~, window frames, bedsteads,· 

comril~rcia:'r''rnotor bodies, are made' by the. same pf.6cesses of cutting, 

bendln;~' a.i-illing and welding. as the construction engineei· employs. 

In· BU.rwidi,. for. examplej one: ·engineering .firm combines the manufacture 

of lighti struct:ures wit-h that, o:f: .. mo·tor bo.dies, ships and bQats, wh.ile 

anotherc~combines the manufC!.cture of window and door frames :w:i th: that 

of chairs, beds, .etc. The more specialized factories, however, have 

a higher· produc.tivity and. in. due course ~uch i t.ems as window and door 

frames, for. jihe manufa.cture of which special' presses can be used, the 

manufacture of:. ·.ffili)'t@.l f'urni ture and~ the' manufacture of transport 

equipment should be specialized activities.;· A movement in this 

direction can now o_nly come about f!..S a result of competition and the 

lowering of tariff barrie;rs. From the table (Annex III), it will be 
"~;-'"' 

seen that Rhodesian capacity can he increated by one-half while Uganda 

can produce up to l,ooo, tons per. annum, Kenya 2,000:, tona per annum and 

Tanzania 3,000 tons per annum. Only highly diversified plants can 

exist ~ Ethiopia, Somalia and Malawi. 

20. The consumption of metal containers (692) in 1980 at 35,000 tons. 

is estimated to consist of~ 

50 per cent tanks and vats 

15 per cent gus cylinders 

30 per cen:t metal boxes apd gans aJ::td :pliable metal tubes 

5 per CP..nt d~ums 
·,!_ 

for milk, petrol, paint, etc. 

About 70 per cent of totaL consumption is· in Mozambique., llliodesia and 

Zambia. Some of the tanks andvats are essentially structural products 
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fall.ing within the JJrovince, ;.O.f the construction> engineer and can be 

made in every country. The products:now considered are, however, be'nt 

and pressed from flat steel, and include boilers and gas cylinders.; 

Two plants are proposed, one _of 16,000 ~ons per annum capacity including 
: .. r_ - ...:_ J .. : :~- : . • J -~. -• ..... · 

5,000 tons f_o:r:. gas cylj,pP,~r:3.,, f.~oca tec1 i.r,l, e~ ther Rl;l.odesia or Zambia and 
·,.,; ··- '. .C.> • . ',' ... \i _;_ '.· l. I J ·_, \..' ,, ~ '.. • _.-. • 

supplying the_:3e count:r:~es ap9, Mozamb,i.9.Ui?• : .. The other of 7,000 tons :P.~r; 
.... - •·. -· . ) ... ! ._ : j_) t,.!-' ) .. . -·- -' .. l- ~- • 

annum capacity, including 2,000 ton,a,Jo~ _,g:~s cylinders, shou:)..d be .- '" 

located in Kenya and would supply all other countries • 
. . . ,.,. 

.. L (·;',..( l', ~ .') ,; • 

With :3;_eg~rd -:r~-,, ca~s and meta<:t,,,gpxes,. -~,Yea;-;r·~is, a~ stated, ,,bov~, _1'1..~ j -, 

strong tendency becau_se of transport cost~:~. t.o .rnq.nufacture these. w:here 
.-·- .·_ ..... ::) ~ : . ·.. ... . . ~.... - -

they are used for canping oper~Jiors, e.g.! for the export of .m_eat,, 
'.: -·· .. ,_.,,: _,, ........ · \·---·. -··· 

fish, vegetables al'J.d f;r;uit, and:f;!lJC;l:f plants ar~ normallyj:establ~13heji 
; ,I. ~: '.- •. ~ ... _:_, ~.;. ..!.. ~ • ' ... -

where the eXi>ort mar,!5:et reacl1~F! ~J?p~t $25q,qqo. per ann\UII• J>rea~n~,.-, 
· .. · : .. :\._; " ·,.' _,_; ........ -·-- ... 

capacity will at J,.e~st doubl~ P,y ;-19.~0, loc<l,tio.n depends on dev~lopments 
• "·. . ._ .. i. :~) : .'. : .: : ' .l... 1.1 • ,) '--' _.._ ·.• • 

in agriculture but present indications are for new factories or 
: . .·· ,i --~ . : ·. .-._- :·: ··: ·.·· :)J' ') :' ' ;· _: 

extensioris in all'couritries except Somalia and Burundi and in Tanzania 
-.. _c·, 
·'·-·· . . t .c.,. . r ,. . 

where present capacity is probably sufficient. 

21. The consumption of :w~re products (693) at about 80,000 tons pe~ 
•••• ~- \,J • " ·' • 

annum in 1980, is o_ne , of the largest metal 1pro.<;luct groups and is 
' '· -~ .l • _;~ ; I ·. ' ' .-, -~ ;, ·~ ', • • ·• ·· . · - · ·•· 

estimated to consist of~ 

50 per cent 

20 per cent 

' .... ·'t 

:.·:wi:r-e rope a.nd:·eabl·es 

j J • wire gau:ze and·:rietting 

10-15, ,per .cent ::~:\': , 'fencing· wire• ··:on' 

Twd· Wirtl. cffawihg uorlfs should' '-be 'e~tabfi~hed~· one drawing fin~ and· 

high tensile wi·r~' 'hit'' cables 'and rope with a capacity of ·:r;om '4o ,ooo -·~;: 
to 50,000 tons p_e:u:.·1annum~ andi-.another drawing mild steel jwti:e-,--ror· ··<'; 

fencing, etc., with.) a capacity of 30,000 tons per annuni. 'Eeonroniiee 

would be der i v:~P. ,by ~1occ.a. ting these plants alongside the' cs1ree1 works 

manufacturing_wtr,e rod f3.g., as at present 'in' Rhodesia:.;'·· 

~ ~ 

Three fadtories' each with arinual capacity of' about 15,~000 toll;s 

are proposed for the- manufacture of wire rope ~nd cables g ~~e in 

Rhodesia~ one Zambia and one in Kenya. 
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Two factories are propos.ed for the manufacture of;. wire gauze 
) {\ ' :,;-·:· \ ~ '\ v, .. 1,: :.< . 

and netting;on~.in Zambia ~nd one in Ke~a~.~ac~ vri~h .~ capacity~of 

7 to 8,000 tons,.per annum, together ~ith,an.ext~ .. ~ionyRf. ~apacity .. ' '. •\' ' 

in Rhodesia. 

The .. m~.n~f~f:c':tur~,.\of wire fencibg::·i~~ ... gen.ral·~;p.11:rposesliri~lu~irfg··:.·•·: 

building shoul~ be,"'}Uldertaken in on~.,£ac\boey wi,tli a capaelty<'o!fl'~'~8 to 

10,000 tons per anaam·loeated ~.,e1ther.c}\enya, Rhodesia o_r;~zaril'bia in 
order and serving the .~hole sub-region. , 

, .~'~-.~::r.:·, · ..... I.- ·.·.. ..:~,:~~ · ·; ,.. '.·: .. ~A": ·!~j.·, 

22" ':· r:J;lhe t.o, ~~L.<l.9,~@wnP1J:j,on of na:i.ls, sorewit; bi31 ts·, etc.·, ·'til· ~eo'' 

will ~:i;le .b;St,~~~'·§·)c;POD;\anQ,"6Q ,ooo tons perJ·•tmnum..:' ·, 'l'he:'llD-iniiliU,m scci:le ·'·· ·;· 

of output .i.~:i:Low)~and ~ach ob\.tntry could produ.Qe.·,t1iese iS.r't'i:c'les:-,:;;<but 

it would .• ~~ desirable for thEliVaritfu.s countri-es to a:gree''to..;,~.~dt:iali'~'· 
<':.P:! 4).:t.ft~t:~.;t size. ranges. · ·The pr;i.n.'oipal '?onS'Umerti ·:are Zambia, Rh'o'daeiia, 
Kenya, Tan,zapia and Ethiopia bu-'fl. a i more detaiL~ ::stndy is required 

before ~eco~endations can pe ma.d.e· on looat:ion;<.\.ti'apaO'i ty; and types~ 

23. The estimated consump'?ii5n:<li:ftgroup 695cl'to~ls:fbr (!~~ in the hand 

or machines), in 1980 is abpti1L40,000 tons, t>fi.which bei;We~~'80 and 85 

per cent., will consist y>{, h.an.P. itQ'ols uaed in agr:i.bul tU!.t'e:'and >:fO-restry, 

i.e., spades, forks, hoes, etc. It will be assum'ed tnat'a'bout htii'f:·J;~ ' 

these requirements 

with the following 

own use; Tanzania, 

ar~, M:P,.?z:.ted·~.\ ,.9onsu,~tion woul<\., .~,;JJ.o:w-;~~f~ ~aotories 

c~;p~.f?i ty Kepya 1 5,009 tons per ~::,9ap~ei ty for 
' ',' ,L;:! "' ~=,' ',~\ c•,' -~•' ,1', •""'•, • ( ' ,' :t ' ,' :.. ~ -

5,000 tons per ann-q.m capacity. f9;r own us.~ <:p1d export; 
' -.- _, .... , ·. ' .. 

Zambia 5,000 tons per annum Rhodesia, 2,000 to 3,000 tons for own ~se 
,, ' .--\((~., _-.:,_:'i'· ...... <.',_:~ .- ; >;·-- ___ :.>-~: -~~. --~---,:.:_;.~~:- -~~ 

Ethiopia and Zamb'i!l'-, .. 2,000 tori's pGr annum; Madagascar, 1 ,OC5b tO:ns p~ 
~.-- •• • ._ •..•• _._~,-~ _.- .. > _ .. _-1. :" . _.<· -~-;' .· -~ i ~:-;o ·_... · :· :~-, --~·: __ .-~--!-': :'t'-

annum. Such·pl:an'ts 'ei:is't· in ··Kenya, ~Uganda; Rhod.esia and Buru:rid.;, anq ...• 
-·,+".- _:·_.:._-~·· /-~·"· .. ··.".,· " ·:>--~tv.:.--.~~-;\ jJ::\ .. :: : __ : .. _._-~--.:.. -~.;:--.. ·.,,·\ .. ':~: ... :·i' ~-"' 

present capacfty·'iri.' the~e"'cduntries ''is probably. a'dequat·e. 
. ' '.\::~)\' 

. . .:: ~~ ' . :; . -.-

24. The demand for cutlery in 1980 is estimat~d at about ~.;000, tons' 
,, ."'. . ',' .... ; ', __ . - ' _r_."':· ·:, . . ''• ·-'-.< . -·· •• 

per ann~, and 'th~>e~c;al ind~s~!~ .~hould be ab_le,_ to cover b<}t,l!e;~ 40. 
to 50 per cent of consumption. Imports of stainless steel will be 

requi:t'ea·~and fc:fotor:ias with ·alinual capaci ty~·rang:ing fro~ ·20 \o 40({ 
-t .... , -.,. 1 :~ .. :.· . • . .• _ ~ '_r ,. ..~. -: ·; -._·. · _\ · 

tons (see' Annex V) can.J be~ established in thci '\rar.J.ous OoUn tr.i.es to' meet 
•" ;·~ ;w •.-:<_;.>

1
.{,,:\ ,: • •. ~._' .,:·i ,.: ,:--:"·.,_~:~ •?"· ;_';~,i ' ,G .t ~·' s: 

domestic requirements. The manufacture or··razor blades is already 
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established in Tanzania and the :factory should supply the whole of 

the c;"L;b-region o 

25. rr·:ne demru1d for household equipment in 1980 will amount to about 

30,CCO tons per annum~ of vihich about 60 per cent will consist of 

ho}_ --are and enamelware, and 20 to 25 per cent of domestic stoves, 

cookers, etc. (non-electric). 

Holloware factories with a cc:-pacity of between 2,000 and 3,000 

tons per annum are of an economic size, and new factories can be 

located or existing capacity expanded in Kenya, Rhodesia, Zambia, 

Madagascar, Tanzania. 

For the manufacture of domestic stoves two factories each of 

1 to 1 1/2 thousand tons per annum should be constructed in Kenya and 

Tanzania. 

26. Group 698~ consisting of miscellaneous manufactures of metal, 

is e large one with an estimated consumption of about 70,000 tons in 

1980. It includes such items as springs, chains, crown corks and a 

great variety of fittings for building and domestic use e.g. door 

hinges, locks etc., l·rhich can be stamped out on small presses located 

in E7E•l.'Y coun tr~r, 

27. The next two divisions concern the manufacture of machinery and 

tran~port equipme~t and give rise to factories in which a variety of 

cor:rooYJents are n1anufactured and then assembled into complete machines 

or vehicles. At present, most of this work in African countries is 

assembly ;rork based on imported components. For the 1980 projections 

manufacturing most of their requirements, although they may begin with 

substantial imports of components. il1 many cases, the size of the 

market is sufficient for only one factory? but as the market increase!" 

there will be a possibility of e;_ther two factories or of manufacturing 

components in specialized factories at a number of places in the 

sub-region. In any event, some more general components or accessories, 

e.g., starters for internal combustion engines, reflectors and 
\ 
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accumulators for motor cars 9 can be specialized in this way from the 

beginning. .As many of these plan-0s produce high value products, they 

can be located vj_rtually anywhere o 

.A further point in connexic~ with the manufacture of machinery and 

transport eq_uipment is the C:.eoi:..·c:bili t:T of accepting some limitation 

on variety at an early stage so -Gb.at t:O.e market for new eq_uipment can 

be reduced to a manageable number of types and the production of 

replacement parts facilit2tedo 

28. The first group in the machinery division is the manufacture of 

power generating machinery (711) for which the demand in 1980 will 

amount to 35,000 to 40,000 tons. Of this, 60 per cent w·ill consist 

of internal combustion engines and 20 to 25 per cent of steam 

generating boilers. 

If it is assumed that about half the requirements for internal 

combustion engines can be met by local production, say up to units of 

50 H.P., then there is room for one large factory with an output of 

10,000 tons per annum or 15,000 to 20,000 engines. The main markets 

for these engines will be Rhodesia/Zambia and Kenya, in order of 

importance, and the factory might be located in Rhodesia/Zambia or, 

alternatively, two smaller factories pEoducing from 8,000 to 10,000 

units per annum could be located in Kenya and Rhodesia/Zambia. 

Steam generating boilers sh01:ld be produced in a sub-regional 

plant of 6,000 to 8,000 tons annual capacity, located in Rhodesia, 

Zambia or Uganda. Such a plan~ would req_uire about half its material 

in the form of pipes, and half in the form of plates. 

29. The consumption of the next group, agricultural machinery, etc., 

(712), is estimated at about 54,000 tons in 1980. Important categories 

are tractors and accessories accounting for between 50 and 60 per cent 

of consumption, i.e., 28,000 tons per annum, and agricultural machinery, 

i.e., cultivating and harvesting machines accounting for 20 per cent, 

or about 10,000 tons per annum. 
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estimated at between 18,000 

and 20,000 units, ar ... d bctvJeen 14,000 and 16~000 up to abo'-lt 25 H.P. 

should be produced ~nd the others import2d. ln this 0ase, a sub­

regional market is neoessa:r~' r>~"a !'<m~,e.:lla (iJ ... : oz-Salaam) probably 

offers the cheapest location. 

Of the market for agricultural machinery, abou-t 3,000 to 4,000 

tons per annum will consist of pJ.oughs~ a.YJ.d six plants each with a 

capacity of 6 to 700 tons per annuo are proposE::d. :.::mpo:c-tant markets 

are Rhodesia, Zambia, Kenya, Tanzania, E·thiopia and. Madagascar. 

The remaining agricultural machil1.ery 9 L e. 7 harvesting, sowing, 

threshing etc. equipment;~ should be maJllJ.fac·~ured in a sub-regional 

plant with a capac o:' from '( to c,OOG ·Go!ls, located in Kenya. 

30. In the office machinery category (714), a sub-regional factory 

should be constructed for the manufacture of type-vrri ters and simple 

calculating machines with Em annual output of some 200,000 to 250,000 

units. These are high value products and although a central location 

(Kenya) is proposed their manufacture oan be located anywhere< 

31. In the metal working machinery group ( 750) ~ demand by 1980 should 

reach between ll ,000 arld 12 5000 tons and about half, say 5,000 to 6,000 

tons, 1-rill consist of a nur:-:ber o£: relatively simple machines which 

should be produced. in special i.zec. :fac-tor·; ec~ ;:;:;. .:.}:_ catering for the whole 

sub-region. These factories would employ from 15 to 300 people (see 

Annex V) according to product and should be located as follows~-

l. Vertical bench and hand drilling machines with an annual 

capacity of 2,000 tons in Zambia. 

2. Shears and metal cutting saws with an annual capacity of 

1,000 tons in r.l'anzania. 

3. For the macufacture of tool grinding machines five factories 

each of capacity 200 tons per annum may be constructed in 

Tanzania, Uganda, Kenya, Rhodesia and Zambia. 
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4. A special factory for the manufacture of simple lathes for 

repair shops with a capacity of about 3,000 tons :per annum 

may be located l.n Kenya. 

)2. Total consumption of the textile and leather machineJ:'Y g,roup 

(717) will amount to between 15,000 and 16,000 tons by 1980, •-of which 

from 10,000 to 12,000 tons will be textile machinery. This e1;3timate 

is in conformity with the requirement for textile machinery g-iven in 

the :paper on textiles (Jo/'C.H .14/lNR/86). This deman.d will inc~ude 

Sdme · 3,000 to 4,000 looms per annum al'ld 100,000 spindles, and should 

be me~ by a su~regional plant located in' Kenya. 

:: The dem::;_nd for sewing machines will amount to about 100 ,opo uni,ts 

:per annum, and should be manufactured in two factories employing about 

500 :peopie, one in Kenya and the other an expansion of the existing 

:plE!Jl t in Rhodesia.· 

33. The group, machinery for special industries, (718) is the large~t 

machinery gTOUp with a demand expected to exceed 100,000 tons :pe~ 

annum· i.:fl 1980. It includes more specialized i terns such. as :paper lfl&kbg 

machinery and glass working machinery, but it also includes machinery 

. ·generally required in the sub-region for milling ·and food :processi.xig, 

mineral crushing, road making, etc. The distribution of machines 

required is estimated at 

20 per cent 

60 :per cent 

5 to 10 :per cent 

food :processing 

excavators for mining and road making 

mineral crushing 

It !&'suggested that :present capacity in mill.~ng and food :processing 

in Kenya, Rhodesia and Tanzania could be expanded and two new factories 

of 4,000 ito 5,000 tons :per annum capacity erected in Kenya and Rhodesia. 

For excavators, four new factories are proposed, each with an annual 

capacity oL.5,000 to 6,00Q toFs and located in Tanzania, Zambia,. 
~ j 

Rhodesia and Kenya. A sub~regional plant ,fo;r:. the manufacture of stone 

and mineral crushing equipment with a capacity of 6-:-10,000 tons should 

be located in Uganda. 

.. 
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34. The market for· machinery and appliances ( 719) will also exceed 

100,000 tons per annum, and will includ.e the following main types of 

mar:·h.ines ~ 

10 per cent 

35 per cent 

5 per cent 

20 per cent 

10 per cent 

Air conditioning machinery 

Pumps and centrifuges 

Valves and similar appliances 

Lifting and loading machinery 

Weighing machines 

It will be possible to construct plants for each of these types. For 

the manufacture of valves, etc. (from bronze and other copper alloys) 5 

a sub-regional plant is proposed with a capacity of 3,000 to 5,000 

tons per annum, and located in Zambia. :F'or light pumps, four or five 

plants with 2,000 to 3,000 tons capacity and for medium pumps four or 

five of 3-4,000 tons. To-vr or three plants of 3,000 to 4,000 tono 

annual capacity would meet requirements for >veighing machines, and 

three or four of 4,000 to 5;000 tons could provide wbches and hoisting 

equj_pmen t. ·rhese plants would be located in the principal consuming 

com: tries, i.e., Kenya, Rhodesia, Zambia. Air conditioning machinery 

could be installed by construc";icnal engineers il1 most countries. 

35. 'l'he third division of engineering goods consumption consists of 

tran:3port equipment. The demand for railway rolling stock (721) will 

amou.r;_t to between 55~000 and 60,000 tons by 1980, and about half of 
! 

this -vrill consist of freight cars. It would be economic to meet this 

domc:mc. by constructing two factories, each with a capacity of 1,000 

cars per annum of 15 tons average weight. These factories should be 

located in Rhodesia and Kenya. They could be supplied with plate, 

either imported or from the proposed steel works and with wheels and 

axles from a factory of 8-10,000 tons arillual capacity which would also 

supply replacements. The factory would be attached to the steel works, 

probably in Rhodesia. 

1 
1 
l 
i 
! 
I 

i 
.1 
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36. -Road vehicle-s form the largest single :l't~ili~' ih engineering demand 

and by 1980 w'iil''·ainount to about 320,000 tons. "Th:e" distribution 

according to types is estimated to be as followsg 

56 
., '. 

40 to per cent passenger cars 

10 to 15 cent buses -· per 

10 to 15 ·per cent replacement parts 

20 to 40 per cent light commercial vehicles and 
lorries 

T.Q.e de\IIanQ. >for passenger .cars will amount to between 120,000 and 

150,0QQ units annually, o:f which itwould be-reasonable to marluf'acture 

half 1o9ally. . This demand is suff ioierit · to sustaitForie. sub:.-Jiiegional 

factory: which wquld assemble the oars·;.;. iricluding :light ·commercial 

VE)hiclet:~. - and_ man:ufacture the main componehts i. e• engines {6ast;1frdm 

aluminium alloys) and bodies (pressed from sh~et steel).··. Sim:ie 

alumin;iur:n _,i~_alre~:tdy being cast in Taniania and a sheet 'ste~T mill' is 

pl'_o:pq_:Sed .this would appear_ to be a sui table location. Some of -the'' 

oompqrt~n~ e~g. Y~h!'lels, s.:prings, starters,. reflectors, should:- be · ... · 
pr?fiuqe(i in sp-ecialized. pTan ts, and ,other specialized plant'S with. an· 
annual capao:i;ty of between 2·-J,OOO tons should manufacture· acbessoriett 

such as valves, pivots, axles_,_ etc •. , .and replacement parts fof ~:tll 

mod_els includit:!S imported cars. Such plants would be located .iJ:l. the . 

main centres of consumption i.e. Rhodesia, Kenya, Uganda, E~hiopia, 

Madagascar, Zambia. 
; ' . ,. ' ·: ' ' ~- . . 

3-7. Gr9l.,ip• 73J yi th an ann:ttal consumption by 1980 of 25,000 'tons 

Oonsis-t.s -lll.<a.:inly -of bicycles - about 60 per cent, and trailers .... about 

10-15.Jl:er. cent. · 

The tonnage for bicycles is equivalent to an annual demand of 

from 1 to 1 l/2 million: units and sirice it is economic to produce on--
j,-:;·" 

a scale of'from 15 to 20,000 units per ·annum,a number of factories can 

be established and in fact one could be established if necessary in 

each country. 

. -
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(.Ji th regard to trailers only one factory catering for the whole 

sublregfon 'and producing some 1.5-'20 ,ooo units ])er aru1u,rn. :is ju~J:i:f~~d 

e.~:ci should be located in Tanza11ia. 

• .3i?· . The total production .of t~.E; r;;echanical er:gineering factories 
:. _ _, :.· ·"' . , r· ~ , , i- :·, . 

proposed above would,,~uno,~t to .Soo,ooc to 900,000 tons per annum, or 

about 60 per cent of the total consumption of .mechanical engineering 

goods. Consumption of iron ca~~ings for this.¥roduction would be 

about 140,000 tons per annum, of steelcastings about 40,000 tons"and 

of''forgings and pressing~ (~ther thrul, ~otq~.toa,;r;.bodies) 80,000 to ' 

,~,i:·s,;-1-(JOjO~X:)~·ftions. About 80 per cent of·these:~asti.ngs and forgings vrill be 

prgiuc~d in the engineei'ingt:fac1io-r.±es __ :thems.ear-e·.~:' and some 20 per cent 

will come from specialized foundries. In addition, foundries wiil be 

required fol:' the electrical machinery in<lustry and for certain 

building components and household equipment, e.g., manhole covers,·­

siphons, Cisterns, baths, pots, stoves and laundry irons, anci for . 

general repair -vrork. 

There are a nu.<11ber of foundries in P.hodesia where the market is 

also sufficiently large to give rise to some degree of specialization. 

In Zambia a large iron and steel foundry makes grinding materials and 

equipnent for the coppct mines and ob-tains scrap from the same. source. 

At t~e other extreme a small foundry employing about a dozen per;:;ons 

. coyering a wide range_ of ferrous and non-fe;r;rou.s castings operates 

ir"~, Somalia (Mogadiscio) •.. ~ery country should h~ve at least one· 
.. ·, ' ' . 

f~Wldry, using local scrap and operating ~itially as part of the 

ge,r~eral engineering shop engaged primarily on repair work. A general 

foundry of thi$ kinO. is required in Malawi and existing facilities in . . . . . 

Kenya, Tanzania and Madagascar could be im__proyed. 

recommendations have been made iTI r;egard to ship construction~ 

a study of sea trahspo:tt prospects,' but 'ship building a 

major outlet for steel plate and sections, and ~ conjunction with the 

local steel. industry would make a big contribution to the economy. 

Apart from repair work, the various yards are at present engaged in the 

construction of ships for coastal trading and it is probable thatthis 

trade will increase rapidly as the integration of Africa proceeds. 
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VII. CONCLUSIOJ!TS .AlJD SU:MliP.RI 

. 40.•, . The marke:c for engine6ring •.Jl'Oduct'~ in the su.b ·region is expected 

to increase at d rate of bet;1een o ~/2 and 7 i/2 pe:..' Gent per annum 

during tht;) nex~, fif~c0n y._;L,:_;_,, L: .J..a ~:1.::: .:.~J.ge.3.; 3:Lngle group ofgoods 
. . 

i~T:"O::'ted in to African COUll~- . > aCCOu:il'~ing for about on~third of to+,aJ. 
. . . . ' 

imports and this :]roportion is lik8ly to increase still further with 

tYie growth of industrialization u..>1less active st~ps are taken to develo:;: 
... 

local production on a large scale. -

41._ Present capacity is ~,stimated to Od .capal)le of supplying about 

one hal! of the present demand for metal fabrications and about one-third 
.. · . ' . . -~-: : 

out~ide Rh()desia; about one-third of ·cla.ls:;.;c,;.·-~ $CJ.Ui:;?.we:<t, mainly on an 
~:: .;-:; _. ' . . .. 

ass~mbly basis, and one-tent.h out::;;ide llliodesia; about 5 per cent of 
) . --~ . 

machinery requirements. 
, ... :·;· ... -, . . 

42· . New Cgpacity is .propos.ed to supply about two-:-thirds of t,Qe(~emani.! 

for metal fabricatJ.t;Jns. (Jnd .a'bout half ·i;he demar;1d,. :(o:::- m.;:t.chin~ry and 

trans:pcrt equipment on a manufacturing ')asis. Tho -total investme:nt 

reqtl,ired W:ill amount to $130 n;tillion and the total employment created 

. to ~6 thousand under European conditions and would be increased by 

one- _third and one-:-half respec+,ivGly _under .ll..:frican conditions. The . 
. . . .:·r. . . 

it-tal consumJ;>tion of electrioal onergy for the factories w~uld amount 

to 175 :nil lion kvrh per annum. requiring between 120/150 kw capacity. 

· · 43• The. tcllowipg plants are Pr9po..a_ed ~ 

National light structtL":'es and rrletal furniture 

foundry and general engineering 

cutlery 

nails 9 screws' bolts 

buses and lorries a.ssembly and body 
buildjng 

bicycles 

agricultu~al implements 

hollowware 

hardvrare 

eaob country 

'·" 

" 
most countries 

II 

" 



. .. 

.. 

pumps 

grinding machines 

agricultural machinery 

car accessories 

cans 

Area (serving two or three adjacent countries) 

tanks, boilers, gas cylinders (2) 

wire rope and cables (3) 

wire gauze and netting ( 2) 

internal combustion engines (2) 

sewing machines (2) 

food procossing machines (3) 

excavators (4) 

freight cars (2) 

domestic stoves (2) 

hoisting machinery (3) 

weighing machinery (3) 

wire drawing (2) 

Sub-regional heavy structures and bridgework 

wire fencing 

Razor blados 

Steam generators 

Tractors 
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most countries 

" 
11 

" 

Rhodesia, or Zambia, Kenya 

Rhodesia, Zambia, Kenya 

Zambia, Kenya 

Kenya, Zambia 

Rhodesia, Kenya 

Kenya, Rhodesia, Tanzania 

Kenya, Rhodesia, Zambia, 
Tanzania 

Rhodesia, Kenya 

Kenya, Tanzania 

Kenya, Rhodesia, Zambia 

Kenya, Rhodesia, Zambia 

near steelworks 

Zambia 

Kenya, Rhodesia, Zambia 

Tanzania 

Rhodesia, Zambia, Kenya 

Tanzania 

Typewriters & oaloula.tire mao.'h.:bon r.:1ywhere (Kenya) 

Valves 

Trailers 

Passenger cars 

Wheels & axles (ra).lway) 

Lathes, drilling machines, 
screws and snears 

Textile machinery 

Zambia 

Tanzania 

Tanzania 

near steelworks 

Kenya, Tanzania, Zambia 

Kenya 

44. Details of all proposed plants ar.e given in .Annex v •. 
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ANNEX I 

Average Annual 1961L3 Consum;etion of En~ineerin~s- Products in East Africa 

----~-~-·--
~-.. - ...... _,._,_,._. __________ . ._...., ________ ~----- .. ---- ----

Ethiopia Somalia Rwanda Burundi Malawi Mozambiquo 'ranzania Madagascar Uganda Kell:ta Mauritius Rhodesia Zambia Sub-Region 
~-~~-4" ·- __ .. _ ------......... "',. ~··· ----.. ~~-.---' --· ··---·---·----~-.-----------·--~---""· 

Group Description 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
-~=-~-.- ...... 4 --·---.. -------~~ __ ..... ___ --~--........... ____ .., ___ -~--------.-------· "'----~ 

-•~_..,..~u-.. -·-··-• _,. ____ ~_.,.....,.....,.,~--.,._.,--.,.-.., _________ , _____ _..,._,..,._~--.....-----·-•--··..-,.. _,_ __ .... --~------
... 671 Pig a. sponge iron a ferro-alloys 20 - - - 1,700 968 30 253 501 10 1,953 362 5,797 I 

672 Ingots a. other prim. f. of J or S. 45 - - - 5,250 266 16 103 2,725 53 24 40 8,522 
673 Bars, rods, angles, shapes 17,600 1,170 2,650 2,430 2,055 2,850 7,342 10,200 2,254 31,694 6,610 14,948 17,000 118,803 
67-1 Un~~ersals, plates a. sheets 9~800 1,560 3,520 3, 240 2, 740 6,200 8,897 12,800 4,039 44,937 5,904 49' 730 15,600 168,967 
675 Hoop a, strip 102 - - - - 2,686 306 743 1,918 3 1,212 188 7,158 
676 Rails a, l'ailva;y track constr. mat. 15 - - - - 2,587 180 402 1,732 137 40,288 2,350 47,691 
6Ti Ircn and steel uire 225 - - - 220 - 240 - - - 1,995 633 3,313 
678 '['ubcs? pipes and fittings 1, 460 234 530 486 411 2,100 1,950 5,080 1,381 7,847 l, 486 14, 464 10,500 47 '929 
679 J. ~. st. castings a. forgings 34 - - - 226 29 236 604 20 1 196 1, 346 

Div, 68 lTon-fex-rous metals 580 117 265 243 205 1,675 1,790 669 169 5,275 377 6,018 1,000 18,383 
691 Finif3hed struct. parts a. structures 160 - - - 47 822 320 137 754 5,486 4,000 6, 340 15,054 
692 IVlet" ..::ontainers fo:..~ stor. a. transp. 390 156 352 324 274 3,000 185 353 27 1,130 75 2,300 890 9, 456 
693 lhre products ( excl. electric) 920 156 352 324 274 440 909 630 1,205 2,960 233 3,985 3,960 16' 348 
694 Nails, screws, nuts, bolts, rivets 710 117 265 243 205 170 612 1,330 270 1,251 895 3,317 2,100 11' 485 
695 Tools for use in the hand or mach. 870 156 352 324 274 1,840 2,514 770 883 3,333 106 3,600 985 16,007 
696 Cutlery 88 - - - 96 57 155 50 270 26 300 124 1,166 
697 Household equipment 290 78 162 162 138 - 745 1,070 409 1,750 295 1, 420 965 7' 484 
698 Other manuf, of metal, n.o.s. 1,040 156 352 324 274 39950 938 1,520 492 1,994 800 3,000 2,735 17,575 

Total 671-698 34,349 3,900 8,800 8,100 6,850 29,538 33,494 35,698 13,053 110,675 22,516 152,555 65,968 525,496 

71}. Power gener, mach. other than el. 115 84 188 176 146 135 143 350 107 1, 400 738 2,900 773 7,255 
712 Agricultural mach. a. implem. 670 166 375 352 292 1,900 1,180 820 330 1,900 520 3,600 1,270 13,377 
714 Office machi0.es 29 - - - 38 15 46 6 117 9 290 67 617 
715 Metalworking machinery 95 42 94 88 73 - 751 54 385 413 9 527 285 2,816 
T~ ~I •rextile a o leather· machinery 250 31 75 66 55 130 360 678 230 1,120 127 800 187 4,109 
7l8 Mach. for special industries 1,300 274 610 572 365 1,060 1,934 790 2, 471 2,286 23 9,000 8,650 29' 335 
719 Mach .. a. applia:ncas (other than el.) 1,300 336 750 704 473 4,500 950 1,270 460 3,300 760 9,500 5,320 29,623 
722 El. pmrer !TI'lch o a o switch gear 420 84 188 176 109 430 725 270 412 471 103 3,000 2,050 8, 438 
723 Equip. for distributing electricity 540 84 188 176 109 1,630 518 510 235 993 321 3,294 2, 400 10,998 
725 Domestic electr" equipment 250 31 75 66 55 41 215 345 140 545 95 1,380 425 3,663 
726 El, appai.'. for medical purposes ..., - - - - 47 31 3 27 24 1 - 200 340 I 

729 Other el. mach. a. apparatus 480 63 142 132 73 580 650 860 460 1,420 880 2,200 1, 470 9~ 410 
731 Railway vehicles 1,050 - - - 365 3,320 1,800 290 300 3,180 28 4,203 1,090 15;626 
732 Road motor vehicles 6,300 735 1~640 l, 540 1,280 6~800 6,500 4,800 4,300 19,100 1,500 24,000 10,700 89,195 
733 Road veh. other than motor veh. 124 168 375 352 255 1,550 980 360 750 1,530 154 2,600 1,200 10,398 
•p Lt 
I .) • Aircraft 3,250 - - - 24Q) 3 34 20 1,000 4 1, 400 40 5,991 
735 3hips u.. boats 21 - - - 140 20 79 16 80 20 102 90 568 

Total 711-'i 35 16,201 2,100 4,700 4,400 3,650 22,541 16,775 11,559 10,649 38,879 5, 292 68,796 36,217 241,759 

'l'otal 671-7 35 50,550 6,000 13,500 12,500 10,500 52,079 50,269 47' 257 23,702 149,554 27,808 221,351 102,185 767,255 
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Ethiopia 

Somalia 

Rwanda 

Burundi 

Malawi +20%x 

Mozambique 

Tanzania 

Madagascar 

Uganda 

Ken;ya 

Mauri t J.us 

Rhodesia +20%x 
Zambia +20%x 

8ub-Region 

Grow·th rates 2-1970 

Popul. 

% 

l 

1.7 
1.8 
1.2 

2.6 

2.8 

1.8 

2.4 

1.5 

1.9 
2.4 

1.7 

3-4 
2.9 

2.1 

GDP PC 
GDP 

1~ % 
I 

2 3 

PC 
me 
% 

4 

Popul. 

5 

3.9 2.2 3.4 20. 

4.3 2.5 3-9 2.07 
3-9 2.7 4.2 2.76 
4·4 1.8 2.8 2.63 

4·5 1.? 2.6 3.70 
6.1 4-3 6.6 6~58 

7-6 5~2 8.0 9.64 

4-9 3·4 5-3 5-55 
6.1 4.2 6.5 6.95 

5-4 3.0 4.6 8.60 

6.4 4-7 7-3 0.70 
4.7 1.3 2o0 3,84 

5.6 2.7 4.2 3.38 

5.1 3.0 4.6 77.15 

1962 
PC PC 
GDP EGC 

6 7 

Total 
EGC 

8 

42.7 2.43 50.5 

54-7 2.9 6.0 
.1 4-9 13.5 

50.7 4-75 12.5 
34.1 2.85 10.5 

50.0 7·9 52.0 

55-0 5· 50.3 
112.8 8.5 47-2 

63.7 3-4 23.7 

79-2 17.4 149·5 
189.6 39.7 27.8 
210.0 56.8 221.3 
185.0 30.2 102.2 

Popul. 

9 

23.75 
2.40 
3.03 

3-25 
4.60 

7-58 

1970 
----· PC PC 

O:>P EGC 

10 

.2 

66.0 

60.8 

·5 
38.9 
70.0 

11 

3.,18 

3. 9 L]. 

6. 

5·92 

3-50 
13. 

11.63 82.2 9.68 
6.24 146.8 12.85 

8.08 .2 5.63 

10.30 99o9 24.93 

0.84 274-3 69.75 
5.03 232.3 66.55 
4.23 228.0 41.97 

TAtal 
EGC 

12 

75-8 

9·5 
20.6 

19.2 
16.0 

99.8 
112.6 

80.0 

45-5 
256.8 

58.6 

334.7 

·5 

Growth rates 1970-1980 
PC PC 

Popul • GDP GDP EGC 

% % % % 
13 14 15 16 

1975 

Popul. BC PC 
GDP EGC 

18 19 

2.0 

2.0 

1.5 
2.6 

2.9 
1.8 

2.3 
2.0 
2.2 

2.8 

3-3 

3·5 
3 .o 

5·5 3·5 5-4. 26.25 59~4 4.1 

7 4·9 4.9 
70.5 8.9 
66.6 7.1 

44.1 4-3 
88 16.7 

5·0 3.0 4.6 2. 

s.o 3·5 5·4 3.25 
5·0 2.4 3·7 
5-5 2.6 4.0 

5·0 3.2 4·9 
6.7 4-4 6.8 
s.o 3.0 4-6 

6.8 4·6 7-1 
6.0 3.2 4.9 
5.0 1.7 2.6 

5.0 1.5 2.3 

6.4 3-4 5·3 

3·70 
5.30 
8.28 

13.02 102.1 13.4 
6.85 171.1 16.1 

9.00 109.6 7·9 
11.80 115.7 31.7 

0.95 280.0 79·3 
6.00 247·1 74.6 

90 266.7 54-3 

Total 
EGC 

20 

107.6 

8.1 

28.9 
26.3 
22.8 

138.3 

174.5 
110.3 

71.1 

37 4.1 

75.3 
447.6 
266.1 

1980 

Popul. PC PC Total 
GDP EGC EGG 

21 22 

29.00 70.4 

2.93 89.0 

3.50 84.9 

4-20 75.0 
6.10 50.1 

9.05 109 
14.60 126.3 

7.61 195-4 
10.00 138.1 

13.60 134-4 
1.09 325.0 
7.10 266.5 

5.70 312.8 

23 

s.Y) 

6.14 

11.58 
8.52 

5.23 
21.21 

18.59 
20.16 

11.13 

40.27 
90.16 

83.61 

70.30 

24 

5 
18 

41 

36 

32 
192 
271 

153 
111 

548 
98 

594 
401 

73.0 9·9 767.0 90.96 92.5 14.18 1,289.8 2.3 5.8 3.5 5·4 101.95 110.0 18.4 1,875.9 114.48 130.7 23.93 2,740 
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Group Description 

691 Finished. struct parts a. struct. 

692 Met;. containers for stor. a. transp. 

69 3 W:i.:re l-roduots ( e.xcl.electric) 

694 Na:i.ls~ scre-vrs; nuts, bolts, rivets 

695 Tools for use in the hand or mach. 

696 Cutlery 

697 Household equipmen·~ 

698 Other manuf. of ~etal, n.e.s. 

711 

712 

714 

715 

717 
718 

719 

722 

723 

725 

726 

729 

731 

732. 

733 

Power gener. mach. other than el. 

Agricultural mach, E~. implem. 

Office machines 

:Metalworking machinery 

Textile a. leather mach. 

Mach. fer special industr. 

Mach. a" appliances (other than el.) 

EJ. ,, power mach, a , Slvi tchgear 

Equip. for distributing electricity 

Domestic electr. equipment 

El. appar. for medical purposes 

Other elc mach. a. apparatus 

Rrd.iway vehicle<:; 

Road motor vehicles 

Road veh. other than motor veh. 

1962 

l 

19.76 

9.64 

17,75 

12.03 

16.68 

1.37 

7 "7 4 
18.69 

8.00 

14-46 

o. 7 4 

3.06 

4.36 

33o02 

32.79 

9-50 

12.15 

4.0) 

0.37 
10.20 

16.76 

96.78 
11.24 

A}J1TEX I I I 
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Forecasts of .§rlgineoring.; Goods Consuml2_0..on by Categories 

Sub-RGgion 

1970 

2 

36-.06 

17.15 

33.56 

25.10 

24o3l 

2.57 

13.85 

34,,56 

16.15 

26.00 

1.23 

5-52 
7.73 

54,.67 

54.15 

16.09 

2L82 

6.80 

0.64 

17.48 

28.98 

167 .. 00 

16.00 

1975 

3 

52. 

24.59 

52~63 

37.7 5 

30.76 

3.84 

19.72 

49 ·52 

24.70 

37. 

L68 

7.98 

11.05 

1980 

4 

77,17 

35.25 

82.5j 

56.77 

38.92 

4.83 

28.67 

71.03 

37.77 

5t.L ll 

2. 

1L53 

15.30 

74-98 102.80 

74.10 101.40 

23.06 .8: 
3L60 46.03 

9.40 13.00 

0.91 1.28 

24.81 34.93 

40 .,81 57' 47 

233.00 328.18 

19.92 24.83 

m 
·.-I 

~" 0 
.,-; 
.s:i 
.p 
l.'il 

5 

0.51 

L72 

~.73 

1.72 

3.84 
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Proposed Ene;ineering Works 

--·---·~~ .. -----·-~---------------------------------------------------------------------------------
Ethiopia Somalia 

1 2 

6'?1 B::r:LJge :1, heavy struct. build works 

In.vestrn! ntil US $ 

Ernploym~ No 

T£;:brgy cons~ mil kWh/year 

Out:pu·(j~ mil lJS $ 

:LJ.gb-t structures 'build works 

Investm~ 1000 US $i 

ErnpL: Nv 

Energy o,: mil kWh/year 

69? Tc.nks, vats a. compr. (;'as cyl. W. 

693 

Cap,~ tons tanks/tons cylinder 

In·.n mil US $ 

Lrnpl. ~ No 

Energy: mil k\{h/y9ar 

~. s1milar com. oont 

rap;_ tons 

lnv,: 1000 US $ 

Energy: mil kWh/year 

\fir~; drawing mill for 
c&bles, 'Lyres wires 

Car),.: tons 

Inv?' :nil. "US $ 

Bnpl.~ No 

Enel~g:;r~ :nl kWh/year 

ropes, 

1hre drawing mill for fencing, 
netting, w·ire gauze 

Cap.z .tons 

Inv ,. ~ rni::L , US $ 

Ern.pl. ~ No 

Energy~ Mil. kWh/year 

I 400-500 

100-130 

140-180 

0.1-0.1 

Rwanda 3urundi 

3 

100-150 

30-45 

40-50 

0.04-0.07 

4 

Malawi Mozambique Tanzania Madagascar 

6 7 8 

3000 

240-260 

140 

0.7-1 

100-150 800-1000 2-3000 300-40C 

30-45 190-240 
present 

85-110 factory 
40-50 240-290 100-140 

0.04-0.07 0.24-0.3 0.1-0.12 

Uganda Kenya Mauritius 

9 10 11 

1000 2000 

90-100 170-190 

60 100 

0.3-0.5 0.5-0.6 

500~ 
2000 

0.8-1.0 

300 

2.)-3.0 

40-50 800-1000 60-70 

15-20 190-240. 20-25 

30-40 240-290 35-45 

0.02-0.03 0.24-0.3 0.03-0.04 

Rhodesia 

12 

8000 
Present 
factory 

1000~ 
5000 

1. 5-1.7 

4-500 

4.5-5 

1.5-2000 

350-460 

360-440 

0.4-0.6 

Zambia 

13 

10000 

1.2-1.4 

300 

2-2.5 

1-1500 

250-370 

300-360 

0.3-0.5 

14 

40-50000 

4.8-6.0 

5-600 

35-40 .o 

3COOO 

2,4-2.7 

180-220 

6-8.0 
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2 

1\"ire ro1;es a. cables ~·wrks 

Capol tons 

Inv.: mil. US$ 

Ern pl.: No 

Energy~ mil kHh/year 

vi ire gauze a. netting works 

Cap.: tons 

Inv. g mil US $ 

Empl.: No 

Energy~ mil kWh/year 

Fencing grills works 

Cap.: tons 

Inv. • mil. US $ 

Empl.: No 

Energy: mil.kWh/year 

694 Nails, screws, nuts •••• works 

Car;.g tons 

Inv.~ mil US $ 

Empl.~ No 

Energyg mil kWh/year 

695 Hand tools for agr. a. forestry 

Cap,: tons 

Inv.: mil DS $ 

EmpL~ No 

Energy~ mil kWh/year 

696 Cutlery works 

Cap.: tons 

Inv.: 1000 US $ 

Empl.~ No 

Energy~ 1000 kWh/year 

I~ 

Ethiopia 

l 

10000 

1.5-l. 7 

150 

2,6-3 

2000 

0.6-0.8 

3-400 

1-l. 

1 100-150 

120-180 

40--60 

35- 0 

Somalia 

2 

Rwanda Burundi Malawi Mozambique Tanzania 

3 ;, 5 6 7 '-t 

10000 

l. ·7 

150 

5900 

1. .8 

6-750 

20-25 20-25 

I 
20-25 100-150 ; 100-: 50 

30-40 :W-40 30-40 120-180 120-180 

I I 
10-15 10-15 10-15 40-60 40-60 

8-10 8-10 8-10 35-50 35-50 

Madagascar Uganda Kenya Mauritius 

8 9 10 ll 

10-15000 I 
1.2-1.5 

200-250 

3-3.5 

7-8000 

1.0-1.5 

200-300 

2-2.5 

10000 10000 

l. )-1. 7 1.5-l. 7 

150 150 

2.6-3 2.6-3 

5000 

1.5-1.8 

6-750 

2-2. 

100-150 100-150 
j 

300-·400 20-25 

120-180 120-180 250-300 30-40 ' 
40-60 40-60 120-:L70 10-15 

35-50 35-50 90-120 8-10 

' I 

Rhodesia 

12 

15000 

1.5-l. 7 

200-250 

3-3·2 

8-10000 

1.0-1.2 

200-300 

2.;2-3 

10000 

1.5-L 7 

150 

2.6-3 

2-3000 

0.8-l.O 

450 

1.5-3 

I 300-400 

250-300 

120-170 

90-120 

I 

Zambia 

13 14. 

15000 

11.5-l. 7 I 
I 200-250 1 

I 3-3.5 I 
7-8000 

l.0-1.5 

200-300 

2-2.5 

10000 

l. 5-l. 7 

150 

2.6-3 

5000 

l. 5-l. 8 

6-750 

2-2.5 

250-300 

230-27') 

100-150 

80-100 



Ethiopia 
i -~· 

l 
.-l ~· "----

697 Hollow-ware a. Enamelware 

Cap. g tons 

Inv.: mil us $ 

Ernpl.: No 

Energ;y: mil kWh/year 

Domestic stoves 

Cap.~ tons 

Inv.: 100 US$ 

Em pl.~ No 

Energy: mil kWh/year 

711 Internal comb. engine 

Cap: thous. eng to 50 b.h.p. 

Inv.: 1000 us :iP 

Ernpl: No 

Energy: mil k1fh/year 

Steam generating boilers 

Cap.: tons 

Inv.: 1000 us $ 

Empl.: No 

Energy: mil kWh/year 

712 Tractors fact. 

Cap.: thous. of tract ( 25 b.h.p.) 

Inv.: lOCO US $ 

Em pl.~ No 

Energy: mil kWh/year 

Agric mach. a. appliances 
(Metal }:!lows, harrows •. ) 

Cap.~ tons 600-700 

Inv.: 1000 us $ 90-100 

Empl.: No 60-70 

Energy~ mil kWh/year 0.2-0.4 

Somalia Rwanda Burundi Malawi Mozambique Tanzania Madagascar Uganda 

2 3 4 5 6 7 8 9 

2-3000 2-3000 

0.6-0.9 0.6-0.9 

100-150 100-150 

0.')-0.7 0.)-0.7 

l-1500 

70-100 

80-100 

0.3-0.4 

I 

6-8000 

500-680 

150-200 

1.6-2.2 

14-16000 

4.5-6000 

3-4000 

8-10 

600-700 . 600-700 

90-100 90-100 

6C-7C 60-70 

0.2-0.4 0.2-0.4 

Kenya 

10 

2-3000 

0.6-0.9 

100-150 

o.~=:-0,7 

1-1500 

70-100 

80-100 

0.3-0.4 

8-10 

1.8-2000 

500-650 

2.5-3 

600-700 

90-100 

60-70 

0.2-0.4 

EjCN .14/INR/90 
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Mauritius Rhodesia 

ll 12 

2-3000 

0.6-0.9 

100-150 

0.5-0.7 

600-700 

90-100 ... 

60-70 

0.2-0.4 

Zambia 

13 14 
------

2-3000 

0.6-0.9 

100-150 

0.5-0.7 

8-10 

1.8-2000 

500-650 

2.5-3.0 

600-700 

90-100 

60-70 

0.2-0.4 
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Agric.mach. - for harvestine, 
threshing, SOi,rint_:; .. 

Cap.~ tons 

Inv.: lOCO US $ 

Em pl.: No 

Energy; nil ldfh/ y8ar 

714 Office mach. typewriters a. 
simple calculating machine 

Cap.: 1000 pieces 

Inv.: 1000 US ~ 

Em pl.: No 

Bnergyg mil kifh/year 

715 Drilling mach. 

Cap.: tons 

Inv.: 1000 US $ 

Empl.: No 

Energy: mil kWh/year 

Metal-cutting saw 

Cap.: tons 

Inv.: 1000 US $ 

Ernpl. z l'To 

Energy: mil kWh/year 

Tools grinding mach. 

Cap.: tons 

Inv.: 1000 US $ 

Empl.: No 

Energy~ mil kWh/year 

Lathes 

Cap.~ tons 

Inv.~ 1000 US $ 

Empl.: No 

Energy: mil kWh/year 

Ethiopia Somalia Rwanda Burundi 

l 2 3 4 

Malawi Mozambique Tanzania Madagascar 

6 7 

1000 

100-120 

50--60 

0.3-0.4 

200 

50-60 

15-20 

0.07-0.1 

8 

Uganda 

9 

200 

5-60 

15-20 

0.0/-C.l 

Kenya Mauritius Rhodesia 

10 

7-8000 

800-960 

150-170 

1.6-1.8 

200-250 

300-400 

300-400 

c.5-c.6 

200 

50-60 

15-20 

O.C/-0.1 

3000 

450-500 

300-350 

0.8-l.O 

ll 12 

i 200 

50-60 

15-20 

0.0/-0.1 

¥ 

Zambia 

13 

2000 

300-320 

130-150 

0.6-0.8 

200 I 
so-6o I' 

15-20 . 

0.07-0.1 I 

14 



Ethiopia Somalia Rwanda Burundi Malawi Mozronbique Tanzania Madagascar Uganda 
---l - -----~-------------------------------------------------------------------------------------------· .. ---..------·-. 

717 Textile machinery 

,. tons 

Inv.: mil US $ 

• ~ Uo 

Energy~ mil kWh/ year 

Household sewing mach. 

Cap.: lOCO pieces (a 50 kg) 

Inv .• : mil US $ 

Empl.: No 

Energy: mil kWh/year 

718 Excavating mach. ( " lOt) 

Cap.: tons 

Inv.: mil US $ 

Empl.: Nc 

Energy: mil kWh/year 

Milling mach. 

• • tons 

Inv.: mil US $ 

.: No 

Energy: mil kWh/year 

Stone Crushers 

Cap.: tons 

Inv.: mil US $ 

Empl.: No 

FinA~ey: mil kWh/year 

719 Cooks, , valves works 

Cap.: tons 

Inv.: mil US $ 

Empl.g No 

Energy: mil kWh/year 

1 2 3 4 5 6 7 

5-6000 

0.8-l.O 

150-180 

1.5-1.8 

8 9 

6-10000 

l-1.3 

130-180 

2.}-2.5 

Kenya 

10 

rs-10000 ~ 
1.2-1.6 

800-1000 

2.8-3.2 

50-60 

c.s-c.6 
250-300 

1.5-1.8 

5-6000 

0.8-l.C 

150-180 

l. .8 

4-5000 

0.6-0.7 

130-160 

1.2-1.4 

.14/INR/90 
.Annex V 
Page 5 

Mauritius 

ll 

Rhodesia 

12 

50-60 

0.5-0.6 

250-300 

Lj_-1.8 

15-6000 
0. .c 
150-180 

1.5-l.B 

4-5000 

0.6-0.7 

J

. 130-160 

1.2-1.4 

Zambia 

13 

5-6000 

0.6-LO 

150-180 

l. .8 

3-5000 

o, .7 
120-170 

l.0-1.4 



719 

,. ~ l 
U--
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_._..~----------

Ethiopia Somalia Rwanda Burundi Malawi Mozambique Tanzania Madagascar Uganda Kenya Mauritius Rhodesia Zambia 
···-·· ·~·-·--·---·---"" ___ ....,.. __ .. -

:9UliJps a household pump. stat. 

CO"'lS 

·- '.J, .. ~~ ., ::u :~ ~ us $ 

> ~ 1~ 0 

mil kWh/ year 

~=~.,d:.nm yumns 

G9-p. ~ to:ns 

Inv. ~ ;niJ. US $ 

Em pl.~ iii o 

Ene:c·gy" m:i..l klTh/year 

Visigl1tng mach. 

Cap~~ ~sons 

I;iv, : mi:. US $ 

} . c,.,l r~ ,. : ~T~~' 

:Cnc:;:gr mil kWh/year 

Winches hoisting 

1'0 tons 

Int•. ~ mil US $ 

, ~ No 

mil kWh/year 

HaLLway lreight cars 

• . tons 

[r,-:,r.: ,n:.:; US $ 

11impl.: No 

mil kWh/year 

vlheel se~s w. 

Cap. • tons 

Inv.~ mil US $ 

Em pl.~ No 

Energy~ n-.:i 1 kWh/year 

1 2 6 8 . ____________________________ ...;__ __ ___.::_ __ _::. ___ :=_ ___ _::::..._ ___ ~ _____ 14_...,,_ 12 3 5 1 4 9 10 11 

2-3000 

o. 4-0.55 

140-180 

0.6-0.8 

1.5-2000 

0.)-0. 7 . 

100-120 

0.5-0.7 

3-4000 

0.6-1.1 

160-200 

1.0-1..2 

2-3000 

0.4-0.55 

140-180 

0.6-0.8 

3-4000 

0.6-l.l 

160-200 

L0-1.2 

4-5000 

0.5-0.6 

140-180 

1.0-1.3 

I 

1.5-2000 

0.3-0.7 

100-120 

0.5.-.Q.-:l 

2-3000 

0.4·-0.55 

140-180 

0.6-0.8 

3-4000 

0.6-1.1 

160-200 

1.0-1. 2 

4-5000 

0.5-0.6 

140-180 

1.0-l. 3 

12-15000 

1.0-l. 2 

200-250 

4-5.0 

2-3000 -3000 . 

TI
----1 

0,4-0.55 4-0.55 

140-180 . 40-180 I 
I I 0 • 6-0 • 8 t 0.!..6-Q .• 8 __ j 

3-4000 

0.6-1.1 

160-200 

l.0-1.2 

3-4000 

0.6-1.1 
I 
1160-200 

i l.O~l.2_j 

1 3-4ooo 1 3-4ooo"~ 

o . 5-0 • 6 1 o . 5-0 • ~ I 

18o-22o I 180-22o ... , .. 

0.9-1.1 1 o. 2-1.1 . 

4-5000 

0.5-0.6 

140-180 

1.0-1.3 

112-15000 1 
1.0-1.2 

200-250 

4-'5. 0 

8-10000 

1

. 

2.0-2.3 

1oo-1s ____ ,o 1 
3 • 4-3 ,_§__j 

4-5000 l 
0.5-0.6 

140-180 

l.O-L 3 
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·--------------------------------------------------------·----------·------------------------------------------------------------------------------------------------------------------------------------------------------------~s~u·b-------

Rwanda .Burundi Uganda Zambia Ethiopia Somalia Malawi J'1:ozambique Tanzania Madagascar Kenya Mauritius Rhodesia -·-----
_;L---------------

7 3'2 Cars 

Cap.: 1000 units 

Inv.: mil US $ 

:Empl.: No 

Energy~ mil kWh/year 

Buses and heavy comerc. veh. 
and lorries assem-bly 

Cap.: tons 

Inv.: mil US $ 

Empl.: No 

Energy: mil kWh/year 

Motor veh. parte (spare parts) 

• ~ tons 

Inv.: mil US $ 

Empl.: No 

Energy: mil kWh/year 

733 J3icyoles 

Cap.: 1000 units 

Inv.: 1000 US $ 

Empl.: No 

Energy: mil kWh/year 

Trailers 

Cap.: 1000 units 

Inv.~ mil US $ 

.: No 

Energy: mil kWh/year 

Total production 

Cap.: tons 

Inv.: mil US $ 

• : :H 0 

Energy~ mil kWh/year 

l 

2-3000 

0.6-0.9 

200-300 

0.6-0.9 

100 

270 

200-250 

0.3-0.4 

20450 

5· 
1710 

1·9 

2 3 

20 

50-60 

0.06-0. 

195 

0.145 

125 

0.16 

4 5 

20 20 

60 

50-60 50-60 

0.06-0.08 0.06-0.08 

220 375 

0.100 0.145 

75 

0.14 o. 

6 

100 

270 

200-250 

0.3-0. 4 

6150 

1.52 

800 

1.22 

7 

oo-70 

20-25 

6-8000 

4-6 .o 

6-8000 

0.3-0.4 

60-80 

0.1-0.2 

200 

500 

330-360 

o. ·1 

15-20 

1.4-1.8 

300-350 

4-4.5 

172550 

42.17 

15030 

35.05 

Region 

8 9 10 ll 12 13 

------------------------------------------------------------------------

-8000 6- 000 

0.3-0.4 0.3-0.4 

60-80 60-80 

0.1-0.2 O.l-0.2 

2-3000 2-3000 2-3000 I 

0.6-0.9 0.6-0.9 0.6-0.9 

200-300 200-300 200-300 

0.6-0.9 0.6-0.9 0.6-0.9 

60 60 20 

160 160 60 

130-150 130-150 

0.1-0.15 0.1-0.15 o. .08 

17150 33700 133500 

3.95 4.60 21.86 

950 1280 7010 

92 40._§Q 

20 

60 

0.06-C 

·6=-sooo--
0.3-0.4 

60-80 

I 0 .l-0 o 2 

2-3000 

0.6-0.9 

200-300 

L. • .9 .6-0. 9 

300 

700 

450-500 

0.6-0.8 

21 

0.1251 ~.87 
120 4260 

0.13 _50 .06 

6-8000 

0.3-0o4 

60-80 

C.l-0.2 

2-3000 l 
o. .9 I 

I 
200-300 

0.6-0.9 

200 

500 

330-360 

o. 

92200 I 6950B: 

18.97 128. 7~ 

4980 r 

26. I 

1 u 



Basic Information regarding Minimum Economic Sizes of European Plants for various Branches of Industry, 

Investment needs, labour force, floor area and energy consumption 
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•-------T-----------------------r-------,r--------.-----I-r-,_v--e-s_t_m-.-~ ... ·-n-t----.----·-------·----r-------------.,-----..-------------......----·--·-

Ma.ximwn . ''-' \-forking hours Output per annum Total Production on workmen Energy 
;;erial I Minimum weight ~p-e_r_un~i~t--r-l~.1-1t~-o----~T~o~t-a~l----~-m-~-o~h~i-n-e-ry--~-p-e_r _____ ~_p_e_r __ m_c·~----l floor as percentage of Consumption 

II 1.-.Ul""8':''1 l")rl-)Q"nct ('ro,u· n . C' b -" d' . t h d f t l 
·"' -- "' .I l' J:l,Oonomio of lJleoe c1. pro- Ull. lng per unl • ours as pro uo- o pro- area to a per unit 

l Capaoi ty to be duotion as % age of pro- percentage tion duotion per 1-/orkmen l:,ln.plo;rees of pro-

L.-----~--------·-·---------~-----~~-~~~-~-l_i_f_t~_d ____ ~p_e_r_~num of tot_a_l~~-d_u_o_t_i_a_•n_~_o_f_~_o_t~_·l __ ~'-ro_r_~_u_a_n_~_a_r_e_a__,~~·-+'-'~o"rk_r_na_n_~------~------~-fu-0_i_o_n ___ _ 

I i t~~~~. Kgs US$/ton % Hrs/ton 7~ ~~~~~~r (;o~:{~~s) vr~~~=~ % % kvlh/ton 
.L--- -----1-------------~--- :....:..::....._-l~~=-=;.:_-1------+--------l----------f 
I l I Cast iron pipes and fittings 4-9 500 90 38 40 70 47 l. 8 I 3 Heavy structures 5-10 40, OCO 120 GO 45 40 42 l. 2 

4 Light structures 5-10 10,000 70 50 35 40 40 3.6 
5 Fuel and gas tanks 5-10 10,000 60 45 34 45 55 2-3 
6 Metal containers 2-5 3,000 120 50 32 45 40 2.5 
7 I Boilers, pressure, vessels, etc. 10-20 

1 

2.5~000 120 45 44 48 43 1.8 
10 1 Metal hand tools and implements l-L5 30 160 28 220 80 8.5 0.95 
15 Ironmongery l--2 18 I 116 30 130 80 14.5 l. 6 

I 19 Sanitary and plumbing fittings 6-8 300 40 36 30 65 62 4. 2 
23 Internal combustion engines 6-10 150 140 40 110 63 17 1.0 I 24a Agrioul tural machinery for pre-

1 
paring & cultivating the soil I 24b Agricultural machinery for har-
vesting,threshlng & sorting 

Machine tools for working metals 
Gas operating, welding and 

28 
28a 

1 30 

I ~~ 
1 34 

35 
39 
40 

I 44 

I
I 45 

48 
I I 49 

50 a 
50'b 
50o 

I
. 5la 

5lb 
52 
58 
62 

' 65 
67a 
67'b 
67c 

68d ~ 
68e 

i 

I outtin~ appli~noes 
1Pumps anQ oentrlfuges 

I
. Earth moving machinery 
Conveying machinery (Light) 

!Mining machinery 
!Woodworking machinery 

!
Sewing, household maohinary 
Refrigeratlng equipment ~ 

!
Food preparation machinery 
Stone and glass machinery 

1Maohinery for plastics 
!Reheating, annealing and 
I drying furnaces 
jBa~l, roller and needle roller 

oearlngs 
Brick & ceramic working machinery 
Balances 

,Valves (industrial) 
Motors, 0.1 to 10 kw 
Rotating machinery 
Switchgear & transformers 
Industrial furnaces, electrical 
Apparatus for measuring 
Insulated cables 
Domestic refrigerators 
Domestic washing machines 
Electr0mechanical domestic 

appliances 
Railway and tram oars, whether 

mechanically propelled or not 

16-20 

4-6 
0.7-l 

1.6-2.5 
2-3 
2-3 
4-6 
2-4 
6-lC 
9-10 

20-25 
3-5 

25-30 
l-2 

3-5 

0.2-0.3 
6-10 

20-25 J} 
4-6 

1.5-2 
3-5 

0.2-0.5 
4-5 

0.7-0.9 
20-25 
20-25 E) 
20-25 y 
1.5-2 

20-25 

210 

1,000 
2,000 
7,500 

500 
3,000 
1,000 

50 
llO 

1,500 
10,000 
8~000 

1,000 

1,500 
175 
800 

80 
1,400 

600 
1,000 

50 

110 
100 

50 

i 10,000 

~ Basis of size is competition in the international markets. 

45 

42 
290 

140 
180 
110 

58 
150 
250 
120 
80 

160 
270 
200 

410 
90 
80 

100 
230 
120 
265 

60 
240 
90 
80 
80 

100 

100 

47 
33 

27 
31 
46 
35 
37 
31 
30 
45 
39 
39 
36 

36 

29 
32 
4C 
31 
31 
30 
45 
52 
42 
26 
45 
45 

30 

39 

23 65 

57 72 
188 90 

87 70 
150 56 

60 51 
47 60 

130 70 
255 58 
190 75 

95 52 
135 52 

34 60 
150 55 

90 51 

3,500 80 
75 60 

llO 53 
63 85 

370 55 
87 56 

385 54 
82 35 

700 56 
22 90 
95 52 
90 50 

115 55 

60 45 

82 

33 
10 

22 
13 
32 
40 
15 
7·5 

10 
20 
14 
56 
12 

21 

0.5 
26 
70 
30 
5 

22 
5 

25 
2.7 

87 
20 
20 

16 

32 

E/ Unit is 1,000 pieces. 

3.0 

2.2 
0.8 

2.0 
l.O 
l.O 
2.2 
0.7 
0.5 
1.5 
1.7 
0.7 
1.7 
l.O 

2.0 

0.05 
1.7 
1.3 
1.6 
l.O 
2.0 
0.5 
2.0 
0.5 
1.7 
1.7 
1.6 

2.0 

2.0 

30 
80 
30 
48 
40 
55 
24 
16 
35 
40 

66 

33 
30 

24 
30 
61 
37 
49 
34 
15 
36 
37 
72 
31 

26 

34 
35 
31 
37 
14 
20 
32 
27 
14 
89 
36 
35 

20 

37 

80 
85 
70 
70 
70 
80 
93 
86 
78 
75 

75 

80 
78 

80 
80 
78 
80 
90 
87 
72 
85 
78 
81 
75 

87 

88 
85 
81 
72 
95 
75 
88 
80 
84 
77 
85 
85 

75 

72 

72 
75 
64 
65 
65 
72 
88 
80 
70 
65 

66 

76 
70 

65 
72 
73 
70 
75 
83 
60 
66 
67 
72 
65 

82 

70 
78 
73 
65 
80 
65 
77 
60 
7 4 11 

75 
66 
66 

68 

65 

240 
230 
260 
240 
250 
275 
400 
300 
250 
280 

230 

250 
450 

320 
320 
290 
270 
330 
430 
60C 
300 
300 
300 
380 

260 

16,000 
300 
260 
280 
350 
260 
255 
250 
370 
220 
300 
30C 

250 

240 




