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THE DEVELOPMENT OF THE EVGINEERING INDUSTRIES o
EAST AFRICA-MECHANICAL ENGINEERING

I. INTRODUCTICN

1. This report déals"’isfiﬁiaril& with the consumption ‘aha"pr‘“éaizctim g
of mechanical englneerlng goods in East” Africa and ‘the proépects fOr i
the development ‘of the mechanical englneerlng industries.  These
industries include three main divisidns, Tirst; the produdtion of = =~
metal:goods such. as building componénts and hougehold:equipmenty
seCOndlywmachin@s'and;thirdlyrtransporﬁ:equipment.ggFongurtbspaJ¢;:wa
analysis, .these divisions are divided into sub-groups according to
‘the Standard International Trade Classification:as.followse .. 7.0l

69. Manufacture of metal

Finighed structural parts and sitructures n.e.s.

Mgtal containers for storage and transport

Wire products {excluding electric) and fencing grills

Nails, screws, nuts, bolts, ri - zts and similar articles
of iron, steel or of copper

Tools for use in the hand or in machines

Cutlery B

Hougehold equipment of bage metals

Manufactures of metal, n.e.s.

70. Machinery

Power generating machinery, other than electric
Agricultural machinery and 1mplements

- Office machines

- Metalworking machinery =
Textile and leather maohlnery
Machines for- spec131 industries o ‘ o
Machinery and appliances (other than electrlcal) and.

machine parts, n.e.s.

73.'.Tran§§§rt equipment‘A 7

Railway vehicles

Road motor vehicles o N
Road vehicles other than motor vehlcles P
Aircraft

Ships and boats
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2. Blectrical machinery and apparatus (division 72) and iron and
steel (division 6ﬁ§;are the gubjects of separate reports and are
consicered here only $0 the extent that they are necessary in making

long~term projections of total demand.

3, Yo informetion has been compiled on French Somaliland and Reunion,
Mozambique, although not withih the sub-region, has been included in
the demand forecasts ag representing a2 possible market for the

industries of the gub-region. G
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II. PRESENT CONSUMPTICN OF ENGINEERING PRODUCTS

4. The present level of consumption of engineering products in EKast
Africa has been derived from data on production, imports, and exports
made available, partly, in response to a guestionnaire sent out by ECA
and partly from foreign trade statistics. The information obtained
related usually to the years 1961/3, and may therefore be congidered
as giving an average figure of consumption in 1962. In some cases,
only wvalue 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
ig, virtually total direct and indirect steel consumption during this

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

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

consuming country was Rhodesila, 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 Kenys (17.5) and in Mauritius, Zambia and Rhodesia

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



Consumption per head of all’ effgineering products i 75

Bast African Countries

”'Eth10pld - 43%

oomalld o ‘< ‘ e ; ' ‘.:2 9

e P N A T . S LR

..).‘vtlu [N ‘] - h o R - ' ' ‘2 9

e S S A SR " R e G

@m%wm. R 0SS
Lo A

Burund

TR T

Beapde T  4’"9‘
“"O?amblquev' . - . . 7 9 B
Ladawasoart: H :ii“i  , ! j“w ‘kjm.tf “_liivm'y ih‘.m' h 8 5f t‘>M“
TETANINL BT e e ,,.~3O 2” 5”‘ |
Mauritius 39.7.f

Y Rhoddeiy o Ew o N s SE.QP;*'

Lo A R A B O N A e T R L B

;Sud-fégion o » » o ‘ 9.9

Ip comparlson w1tu these g

S

countrieg of the' world ranges from about 10 kllOgrams in Paklstan and

gures; con um;tlon yer ﬁeau 1n other
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Distribution of donsgumption per héa&\of‘Ihginéeriﬁg”Pfoddcté
1959/60

Lo 10-20 kg. India, Turkey, Pakistan

20-50 kg. China, Portugal and Greecse

Medium 130-210 kg. South Africa, Finland, Israel, Poland,
hfugtria, Ttaly

High 250-500 kg. Belgium, United Kingdom, Germany, Sweden,
Czechoslovakia, United States of America,
Canada, Union of Soviet Socizlist Republics,
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III. * THE PRESINT SVMLANTAT OF THE ENCTWRERAIN? LTDUSTRIES TV BAST
il AFRICA “
6. Of +he total cons umntlo; of engins er¢n6kproducts‘(including bagic

i

iron and steel) in the in 1962 1% is

sub-rceglion of 710,000

0]

estimated that local produciion accounted for 1%0,000 tong or 25 per cent.
The highest production was in Ihodesia {70,000~50,000); followed by
Zambia (40,000:-50,000), Zenya (20,000-40,000), Tanzania (35,000-40,000)
and, Bthiopia (7,000-10,000). Couniries with e production below 1,000
tong per annum included Burtndi. Rwanda, Somalia. and Madagascar., 1t
should be moted that the Tigure for Rlodesiz. o mcreased by the output

for 100&1 consumpt1on of the subgvantial primary iwon and steel

-

1ndustry ang for Tanad ia.by thayu of The. aluminiump processing and

galvanizing 1ndustry

The eng¢ﬁee ng indusirics proper, L-e.. el incing the-basic .

metal 1ndusdr183- are ?eW'Eiveiv well developed -in relation to

mdnufacturlng 1ndu~try enaral‘f, accounting vor 20 per cent of the

i..._l

net output of

manutfacturing indusiry in Kenya and 25 per cent im.

Rrodesis. Yever h 1 levelconey of the economy, the.

n!)

demand ror engineering produeys oecomes sveadlly more important, and
engineering goodq {exciuding iron and stesl) accouni for over one—third
of tota‘ 1mpov$p into mos? countrieg including Kenya and Rhodesia,

whlch have alreagf 2 subslantial engireering nougivy. S vl

Turning now to mechanical engineering, the most &evelopedjSGCtor“'

T ‘
in all countries.is the fabrication of metal products Tor Dullding and
hougehold purposes accouniting, 2.8.4 10T about one-third of total o
engineering output in the case of Kenya and one half in the case ofﬁﬁ
Zambia, Inr+he most indus brialized countries of the region, two-thirds
of thls mdrke Js sUPD vlied b“ locaW industey, and in all countries there

1s at least, one ¢actory engagaa in these activities
Light building compoments are fabricated in structural engingering
works in all countries, but because of the ‘handling facilities, sawing,

and welding technigues requirsd, Vhe heavier siructures are made only
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in Rhodegia and Menzania. In the smaller markets, the structural
engineering works include in their activities are manufacture of window
and door frames zad metal furniture generally, but in the larger ‘

markets, e.g., Rhodesia and Kenya, thesme activities are specialized. -

The néi: ﬁo;ﬁ impbvtant activity undertaken‘in ﬁoétVCBﬁﬁtriéé;ﬂi
witthho OXCuﬂthﬂ of Lalaw1, Somalia znd Rwa:da, 1; the manufacturé ;
of }:10110*«'511"D Oth;“.metal containers for oommurclal purposes are less
general y mﬁnufaotured, depending in the oase of oans, for example, on

the avallab 11ty of exportable agrlcultural produoe, ,

ere and wire products are made,prlmarlly in Rhodesia, but also
in Tenconia end Mauritiuvs, - Smaller items include chaing, springsy:
crown ocorks primarily menufactured in 1. odes’a and ragor blades.

manufactured in Tangzania.

8. The next most important aotivity is the manufacture and. especially
the repair of {ransport eguipment accounting, e.g., for about. one-: ...
quarter of iotal engineering goods products in Rhodesia, Kenya and. .- -
nearly cne-kalf in Zambia. The repair of road vehicles, railway .6 - .
rolling gtocl: and ships is a most valuable introduction to engineering:
1n underwhexplOPed countries since it is easily embarked upon and ig
free from conpetition from abroad as repairs are necessarily under—
taken in the country where the vehicles are uged. .n estimate for
repairs to road vehicles may be based on the number of vehicles in

each courtryg assumlng an average annual value of work doqe per vehlcle
(1nclud1ng the value of spare parts) of $140. In all countrles w1th ;
the exceptlon of Rhodes1a the output of thls Work far an& away excee&s

ﬂmtofnw*mpum%t.

. The. pronortlon of the market for new vehicles held by the domestic
industrJ in the most indusirialized countries of Bast Africa -is about
one~th1vd. Productlon falls into the two main catevorles of complete
assembly and paxtlal manufacture. Light commercial vehloles are
assembled from 1mported parts, the method of assembly as carrled on,

for example, in Sallsbury, Nalrobl or Tananarive belng the same as in
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EhroPe, exoept that 1t 1s‘less autemated, €+8.y.:the work is not carried

e

“on a belt ana the lelSlOnUOf labour is less.dntensives Otherwise;”

the same Jlgs are used to control weldingy bolting and drilling

’foperatlans 25 elsewhere. ‘Manafacturlng consiete -of the fatrication:

of bodles for buses, trucks @na heavy,comme;clal ghicles using -

1mported cha331s and the pongtruct;on of trailers using- dmported

Uganda w1th progres51ve manufacture aof parts to resch 80 _per.cent in-

flve years. Lslearn . ok
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 astock
ing¢luding locomotives, wagons and carriages are maintained and

repaired according to a regular gchedule 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.; Rhodesgia and Madagascar, the manufacture of
wagons and carriages using imported wheels and axles is yndertaken and

in othersg, o.g.y Kenyas these are assembled.

10. Dry dock and slip way facilities for ship repairing and building
exist in Kenya (Mombasa), Madagascar (Diego~Suarez), Mauritius (Port
Louis) and ships up to about 3,000 tons can be built in these places.
Ships for lake traffic and fishing boats are built up to 1,000 tons
at Kisumu on Lake Victoria and up to 100 tons at Burundi on lLake

Tanganyika.

11. The production of machinery is the least developed of the metal
industries in Fast 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. Moast of
the output consists of repairing imported machines which, in thig case,
however, is a manufacturing activity since it involves the casting,

forging, or machining of replacement parte. The output of new equipment
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is in :general limited:td accessories in general‘use, “such as vaives and
puﬁps and equipment-for the large badic indusgtriés of Africa, iié€.,
grinding equipment for. the mines:and WilliRg equipment for the Process—
ing of agricultural -produce, edg.,'scane sugar, oil ‘seeds, sis&Tj“etcf
Tractor-drawn. agrigultural implemenits(Tight ploughs ahd' Harrowd ) bre
manufactured (ex.discs and ball bearirge) in‘Kenya anﬂ%?hodesra,'assehbly

and progressive manufacture of diegel-‘engines” ih Kehya, and it i
proposed to manufacture tractors in Uganda. Sewing machinses are pariiy

manufactured and assembled in, Rhodegla.mu

P A 1.
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IV DEMAND PROJECTIONS

12. Since engineering goodg, either directly in the form of steél frr
construction, or indirectly in the form of machinery and vehicles,
enter into all sectors of the economy, it is reasonable to relate
their consumption to the development of the econonmy as measured by the
zross 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 goodg consumption.

Fngineering goods consumption and GDP

GDP/cap EGC/cap

Us § kg.
Ethiopia 42.7 2.43
Mozambique 50.0 7.9
Tanrania 55.0 5.23
Nigeria 60.0 6.2
Uganda 63.7 3.4
Yenya 79.2 17;4
Madlezascar 112.8 8.5
Tunisia 147.0 275
Zambza 185.0 30.2
Mauritius 189.6 39.7
Ghana 19C.0 275

Rbndegia 210.0 56.8
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Relation Between Engineering Goods Consumption per Head and G.D.P. per Head

Rapport entre la consommation d'articles mecaniques par habitant et le P I.B. par habitant

a) logy= 1.545 log x—1.99

100 +

EGC Kg

PC

{. MOZAMBIQUE  MOZAMBIQUE
2. ETHIOPIA ETHIOPIE
3. TANZANIA TANZANIE
4. NIGERIA NIGERIA
5. UGANDA OUGANDA
6. KENYA KENYA
7 MADAGASCAR  MADAGASCAR
8. TUNISIA TUNISIE 7
9. ZAMBIA ZAMBIE
10. GHANA GHANA
1. RHODESIA RHODESIE
12 [2. MAURITIUS ILE MAURICE
0 |
T —T T T T Y T T
50 100 150 200 250 300 350 400
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(2 3bod
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A regressiéh iiné (see éhért)ffitted to ﬁﬁé aboﬁe data gives an
elasticity of 1.545 for increases éf steel cchsumption in relation to
increases in GDP per head, so that for the sub-region as a whole,
correspondlng toc the expected increase in GDP per head of 3 per cent
from 1962 to 1970,—/that of engineering goods should increase by
4.6 per cent. After taklng gocecount of expected population 1ncreases ,

this glves a total 1ncrease of 6.7 per cent per annum.

Over a period of tweney years, such a rate of growth would give a
total 1ncrease in consumptlon of 440 per cent. Increases of this . ..
' magnltude have in fact have been obtained during the last twenty years
in many countries where‘cqnsumptlon as in Africa,was initially at a ..
low 1evel. The followirig table shows increases in consumption of .
englneerlng goods per head in the twenty years subsequent to 1936/38
in a number of countries with an initial consumption below 50 kilograms
per head. The rate of increase of GDP in these countries during. the..
period was between 6 and 10 per cent per annum. Only in the case of -
Portugal, Turkey, Greece and UAR has the increase in consumption been
relativgly 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.

1/ The rates of growth for individual countries are given in Annex II.
It should, however, be appr601ated that isolated economies like
Mauritius ‘and Reunion have special problems  (such’as the low basie -
land: man ratio) in: their economic. development, and this study y
assumes expllcltly that the future development in these economies
will ‘continue to le&ve-at least as’ large an 1ndustr1al compﬁneﬁt

- as.obtains at.present. SRR F T
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Increase in consumptﬂon of engineering ~oods

/_)\-?/8 1‘95, ;8

ZGQ/ ap ,V JGQ/cap S fér ééﬂ£; .
l936/d , 1956/8 increase
kg kg

Brazil , o 11 ‘J;” 37 - 340
Yugoslavia | w18 | 460
Ttaly | 52 143 ) 300
Terael o 42 . .0 a5 350
Poland oo 300 et 195 .. 650
CRina " Ry v TR S T RN 20 SR S 570 H
Veneguela -~ '~ © © .o 370 - ... 105 . .285
Hungary" R B SR 50 o 174 L . 350 S
Rumania - 7 0 - o sop2 124 . 560 .
Spain -+ - 7 v 1500 - T0 - 465
Portugal . 23 CA4Y - 180
Turkey ‘ .10 14 140
Greece -+ . o R4 - 33 ‘ 140
UAR = 15 . 22 150

13, The above relation betveen increases in GDP and increases in total
engineering goods consumpiion hag been used to make demand projections
for each country in 1970, 1975 and 198C as shown in Annex II.

Total consumption is expzcited 40 increase from the 1962 level of
770,000 tons to 2,740,000 by 1980, i.e., about 3.6 times, and per caput
consumption from 10 kilograms to 24 kilograms, i.e., by 2.4 tinmes,

which is realistic having regard to the experience of other countrias;

w:thln thesge 1ncrease;, ehanges are °xpectea in the relatlve
1mportance of the varlous groupq oi englneerlng products and a study
has been made of the relation between increases in GDP per head and
the percentage Whlch each group forms of total consumptlon. Grouﬁé

forming an increasing propox tion of total coasumption . anclude agricultural
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machluery and w1re products, aad grouvs formxng a. .decreasing proportion
\althou%n 1noreas¢ag absolutely) 1nclude hand tools and bicyeles.:iln
thl% way, a table has been derlved gh@Wlng the estimated consumpticn

of the maln categorles of eng;neerlng produots Lox sach countr 1 in

'1980 and for the sub-reglon as a whole in 1976, 1975 and 1980 (Annex I

e o —_——

;/ in the case of the countriesg belonglng to the former Central African

.. Federation the basic figures were increased by 20 per cent to
compensate for the low level of consumption in 1961/3 Telative to
gariier years.

Txg
5
v
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V. -{E TYPE}, SIZE AND LOCATIOIT OF ENGINEERING WORKS

P s IR e
P (R

”l4ilmmrom the purely..economnic p01nt of wview, metal proceSE1ng Works
jiiﬁe other factories shouldibe 1ocatea at the pomtoQ Towest cost,
anludlng the cogt of manufacturlng at the slte and the oost of

. assembling raw materials and delivering the ‘finighed produots 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 gix times as high as the cogt of
transporting raw material (steel sheets or sections) factories are
located near the market which also tends to be a local or national
market. Thls tendency is stronger, for example, in the foundry
industry where processing losses are hlgh, 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 areag which also

saves the cogt 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 t¢ the north and, to a
lesser extent, Zambia and Rhodesia to the south. This separation is
reinforced by the present distribution of population. Tangania is
divided into two 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 limite to the sub-region obscures the fact that
Zambia has a substantial market in Katanga and Burundi in particular in
hjpgAEbstern Congo. S

“he general market d1v1s1on for the sub—reglon in- 1980 1s therefore

LB

apfroxlmately ag follows:

Rhodesia 720,000 tons plus part Mosambigue
Zambia 400,000 tons plus part Katanga
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Kenya, Uganda,

part Tanzania,

Rwanda, Burundi 880,000 tons plug part Eastern Congo
Ethiopia 160,000 tons e
Madagascar 150,000 tons
Mauritius 100,000 tons
Malawi 30,000 tons
Somalisa 20,000 tons

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.y Dar—es~Salaam.

Thege market divisions are less sgignificant for high valued
products, engineering products costing US$ 1,900 to 2,500 per ton will
be more efficiently manufactured and transported on a sub~rsgional
scale than strecturcsor castings costing $250 to $500 per ton, for
which transport charges over a distance of 500 miles will amount to

$16 to 50 per ton according to loadability.

15. Off-setting the tendency towards a number of local or national
factories are the seconomies of scale and lower manufacturing costs
which can be obtained by producing on a large scale for a2 sub-regional
market. These economieg consist, first of all, of superior processing
methods, e.g.s; the use of more powerful machines which work faster and
shape metal more gquickly, the shaping of metal by pressing instesad of
cutting, the use of special tools in presses, etc. In some cases,
e.8.y the pressing of car bodies for pagsenger 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 conditionsg 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 the process in
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Rt

RN

questlon and $o.geoure full: timeoperation of plant and maohlnery by
being able to switch production yhenfnacessary and so operate ow'‘a
three shift basis. In the short—tferm, this is probably the. most ¥
important economy of scale singe technicel; staff and machihés’ar#both
very expensive in relation to the:lewel ®f African wages and o eivhieve
it many cstablishments make a yawmiety of products and sacrifiee the
firgt two econom1es.» The fourth economy derlves from the faof that,

. BN M {&,
in genpraw +he oapltal 1nvestment Qer unlt of groduotlon is smallgr. ina

a large factory than 1n é smal} one. Thls economy must .be linked,;of.

couré%,‘w1th tﬁe posszb¢11ty of worklng as c;osely 48 possible to a

RSN
three shifd contlnuous bas1s.
. P S S SRSl 9

16. On thc basis of a conslderatlon of manufactprxngqueratlons in

N Si%E

Europe and’ bhe Unitad Séates, a mlnlmum size has been gstablished for
typical plants in each group of englneerlng act1v1t1§§‘§§ngex Iv).
Undor A?r;oan condltlohs 1t\ﬁay be assumfd tb.atﬂs hﬁyi§bour force will
be about half as large agaln as 1n Burope, ;.e.,*tnat productivity
will be two-thirds of Ruropean ﬁ;gductlvaty, and one—thlrd of product---
ivity in United States smzall’ plﬁnté, and the 1nvestment per unit about
one-third Ligher. - It witf be 'seen {fnnex IV) that these plants usually
lie in:the renge 200 t3-500 Persons employ%d under European COﬂdlthHSo‘

s IS 2 SO . & M‘
Below .this: fPigurey-<and even- assumlng “thatthe’ markeﬁ is avallgble, it

w,

is doubtfud whether- plaﬁt§%n& skllléd‘ﬁersonnel can}%e‘fully émployed, ,
FREARRTS: €2 £
and abovemthis: fzgure,thére may be- diéﬁrlbutlon and manageflal

Pl e e

difficultdes. Suth plantd are largér than thoge normally regarded as o
belogging. to small-g@a¥e-dhdustry. ‘A’ 1ndlcated in anbﬁher paper, thera :

g AR GogT By Ul
is considerable . sobpe 61 ghall-scale® indus%ry tut, 1n general, }arpar .

RRo SRS

factories with greater cap&tal equipmeht ﬁre neaésszrﬁxtohéecﬁi; 1ong— ;

SO Ly afrag e TEEN R TRA

termincreases in productlvlty. o
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VI, PROPOSED FACTORIES

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 chooging 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 are:-

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
Jjustifies from a technical point of view one factory and only onc for
the whole 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, it is poss1ble to
congider a factory operating in most couatrles whloh 1n fact is the
fpos1t10n at the present clme,:excep that 4t one end of the scale,

at only about half capaclty while at the other end, e.g., Malawi,
output 15 only malntalned by pro&uCLng a great variety of ‘products
more or less on & jobbing basis rather than on mass production lines.
Such a dlver51f1cat10n is neoessary ‘in the initial stagés. A large
pr0portlon of " metaL products guch asg’ tanks, w1ndow frames, bedsteada,
commerclal ‘motor ‘bodies, are made’ by ‘the same’ processes of cutting,
bending, @rilling and welding as the construction engineer employss -
Inc Burundi, for example, otne-engineering firm combines the manufacture
of:lighti structores with that. of motor- bodies,. ships and: beats, while
another:combines the manuficture of window and door frames .with’that :
of chairg) beds, retc. - Thé more specialized: factories,: however, have
a higher: productivity and.in’ due course guch items asg window and door
frames, for the manufacture of which special’/presses can be used, the
manufacture of metal furniture. sad the mapufacture of transport -
equipment should be specialized activities.. A movement in this
direction can now only come about as a result of competltlon and the
lowering. of tarlff barrlerse‘ From the table (Annex III), it will be
seen that Rhod951an capacity can. be 1ncreated by one—half while Uganda
can produce up to 1,000: tong per: amnum, Kenya 2,000-tong per annum and
Tanzania 3,000 tons per-annum. Only highly divergified plants can

ex1st 1n Eth&ovla, Somalla and Malaw1.,h‘”

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 gas c¢ylinders ,
30 per. cent = metal boxes and cang and pllable metal tubes
5 per cent '<(€drums for mllk, petrol, palnt, etc.

About TO per cent: of total,consumption is: in Mogambigue, Rhodesia and

Zambia. Some of the tanks and. vats are essentially siructural products
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falling within .the province wf the -construction “engineer and can bc
made in every country. The productsinow considered are, however, bent
and pressed from flat steel, and include boilers and gas cylinders: :
Two plants are proposed, one of 16, 000, tons per annum capacity including
5,000 tons for gas cyllnders, 1ocated in either Rhodesia or Zambia and
supplylng these countrles)and Mozamblque. The other of 7,000 tons . per:
annum capaclty, 1nclud1ngA2 bOO tons for £8as. cylinders, should be - ..

located in Kenya and would supply all other countrles.

U oo y ERNen ] = ror ] u

Wlth regard to cans and metal boxes, tnere is, as stated, sbove aiy

FEas

strong tendency because of transport costs to manufacture these Where
they are used for cannlng operatlons, Cegoy for -the export of meat,
flsh, vegetables and frult, and such plantg-are normally; established

‘where the export marﬁet reaches ah‘ut $250 000, per annum, FPresent:.

capa01ty will at least double by 1980 location depends on develoPments
in agrlculture but present indications are for new faetories or
extens1ons “in"all’ countrles except Somalla and Burundl and 1n Tanzanla

where present capac1ty is probably sufflclent.

21. The oonsumptlon of w1re products (693) at about 80 000 tons per
annum in 1980, is one, of the largest. metaltproduct groups and is

estlmated to cons1st of

50vper cent .o iuowire rope and i cables

20 per cent ¥ Uliwire gauze and netting

::10=15, per.gent . .z | fencing wire.

Twor w1ré draw1ng orks should be establlshed one draw1ng f1ne and

high tensile wire FOF cables’ and rope w1th a capac1ty of from 40 OOO
to 50,000 tons per .annum; and .another drawing mild steel wire for
fencing, etc.; with a capacity of 30,000 tons per annum. Economiss
would be derived by docating these plants alongside the'‘steel works:
manufacturing wire.rod e.g., as at present in” Rhodesla.—

Three factorles ‘dach with annual capaolty oI about 15,000 tons .

are proposed for the manufacture of wire rope and cables: one in

Rhodesia; one Zambia and one in Kenya.
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Two factorles are proposed for the manufacture of wire gauze.
and nettmg7 one 1n Zambla and one in Kenya, each w1th 8 capacity, of
7 to 8,000 tons per annum, together w1th an extenslon of gapacity

“in Rhode31a.“v o g

g f Dol edToot 5o
The . mangfgctureﬁcf wire fenclng For gen%ral{purposeSJinéluéiﬁg

building should bewundertaken in one.factoery with a capaeity ofs8 to

10,000 tons per anmmm located inneithev{QQnya,5Rhodeéia“&ﬁ?2aﬁ$ia”in‘

order and ~serving the whole sub—reglon.

my i e
CWUR S Ky At O
I ok T B

22, . The total.gpnsumption of nails, sorews, Hélts,*etc.}*iﬁ“&?@O%*“fE*
w1ll .be between: 554000.and™6Q,000 tons periannums - Phe minifum scdle

of output ig,low and. each country could produde these -articlesysbut

it would he desirable for the waridus countries t6 agree “to.gpevialife
op, different size*ranges.'iThe'prinbipalrgoqénmeré*are Zambia, Rhodégia,
Kenya,‘Tangdpia and Ethiopia bu&vaﬁmcreld;téiﬁ@ﬁ&%tﬁdy=is required
before recommendations can be made on locationyi'dapacity and types: ™

23. The estimated consumpfish Of group 695 (306ls for use in the hand
or machines), in 1980 is about. 40,000 tons, sfiwhich between 80 and 85
per cent.will consist of hand tools used in agriculture“and ‘Forestry,
i.e., spades, forks, hoes, etc. It will be assumed that dbout h&lf™>' "

these requlrements are 1mported.A Consumptlon would&akgcm\of factorles

‘«»1«*

with the following capaclty.\Kenya, 5,000 tons per annum. capqglty for
own use; Tanzania, 5,000 tons per annum capa01ty for own use and export;’

Zambia 5,000 tons per annum Rhodes1a, 2,000 to 3,000 tons for own uses?ﬂ

Ethiopia and Zamhia, 2,000 tons pér annum, Madagascar, ,OOO tons ger ;V

annum. Such" plants*éxist in’ Kenya, Uganda, Rhodesla and Burundx, énd‘ .
& Q(\\‘\'-\J

present capaczty in’ theée countrles 1s probably adequate.

Tl -; ?3“ LSRR R

24. The demand for cutlery ;n 1980 is estimated at about 5,000 tons

\\\\\

per annum, and the local 1ndus§ry should be able to cover between 46

A% o g
to 50 per cent of oonsumptlon. Imports of stalnless steel Wlll be
requ1fed~and factorles with ‘annual capacity” ranglng from 20 to 400

tons (see Annex V) can’be established in the varlous ocuntrxss to}meet N

A

domestic requirements. The manufacture of - rasor blades 1s already
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established in Tanzenia and the factory should supply the whole of

the sub-region.

25. The demand for household equipment in 1980 will amount to about
30,000 tons per annum, of which about 60 per cent will consist of
hollcvare and enamelware, and 20 to 25 per cent of domesgtic stdveé;

cookers, etc. (non—electric).

- Holloware factories withka capacity of betweeEVE,OOO and 3,000
tong 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 esach of
1l 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 ¢ 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., which can be stamped out on small presses located

ir every couniry.

27+ The next two divisions concern the manufacture of machinery and
transport egquipmeant and give rise to factories in which a variety of
comnenents are manufactured and then assembled into complete machines
or vehicles. At present, most of this work in African countries is
assembly work based on imported components. TFor the 1980 projections

g ven below it 1§Eaaaumed, however, tust the Sactories cnvigsged will be
manufacturing most of their requirements, although they may begin with
substantial imports of components. In many cases, the size of the
rmarket is sufficient for only one factory, but as the market increases
there will be a possibility of either 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.8.5; starters for internal combustion engines; reflectors and
N\
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accumulators for motor cars, can be specialized in this way from the
beginning. As many of these planis produce high value products, they

can be located virtually anywhere.

A further point in connexica with the manufacture of machinery and
transport equipment is the desirability of accepting some limitation
on variety at an early stage so that tone market for new equipment can
be reduced to a manageable number of types and the production of

replacement parts facilitated.

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 will 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 Rhodesiq/Zambia or,
alternatively, two smaller factories producing from 8,000 to 10,000

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

Steam generating boilers shoi: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 require about half its material

in the form of pipes, and balf 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.y cultivating and harvesting machines accounting for 20 per cent,

or about 10,000 tons per annum.
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The total consumption of tractors is ectimated at between 18,000
and 20,000 units, and between 14,000 and 16,0C0 up to about 25 H.P.
should be produced end the others impirtad. In this case, a sub-
regional market is necessary suna Taunneals {U.r-cz~Salaam) probably

offers the cheapest location.

Of the market for agricultural machinery, about 3,000 to 4,000
tons per annum will consist of ploughs, and six plants each with a
capacity of 6 to 700 tons per annum are proposcd. Iumportant markets

are Rhodesia, Zambia, Kenya, Tangania, BEthicpia and Madagascar.

The remaining agricultural machinery; j.e., harvesting, sowing,
threshing etc. eguipment, ghould be manufacitured in a sub-regional

plant with a capacity of from | o &,000 jons, located in Kenya.

30. In the office machinery category (714), a sub-regional factory
should be constructed for the manufaciure of typewriters and simple
calculating machines with an annual cutput of some 200,000 to 250,000
units. These are high value products and although a central location

(Kenya) ig proposed their manufacture can be located anywhere.

31. In the metal working machinery group (750), demand by 1980 should
reach between 11,000 and 12,000 tons and about half, say 5,000 to 6,000
tons, will consist of a number of relatively simple machines which
should be produced in spscialired factorieg eack catering for the whole
sub-region. These factories would employ from 15 to 300 people (see

Anmex V) according to product and should be located as followss—
1. Vertical bench and hand drilling machines with an annual
capacity of 2,00C toms in Zambia.
26 Shears and metal cutting saws with ar annual capacity of

1,000 tons in Tanzania.

3. For the marufacture of tool grinding machines five factories
each of capacity 200 tonsg per annum may be constructed in

Tanzania, Uganda, Kenya, Rhodesia and Zambia.
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4. A speclal factory for the manufacture of s1mple 1athes for
N repalr shops altn a capa01ty of about 3 OOO tons per annunm

may be located 1n Kenya.

32.A Total consumptlon of the textlle and leather machinery group -
(?l?) will amount to between 15,000 and 16,000 -tons by 1980, -of which
from 10 000 to 12,0C0 tons will be textile uachxnery. This egtinate
ig in cenformlty w1th the requlrement for textlle maohxnery given ln
the paper on textiles (EYCN 14/INR/86) This demand will ;nclude‘
some 3,000 to 4,000 looms per annum and 100,000 splndles, and should
be met by ‘4 sub~regional plant located in’ Kenya.

The deman& for serng machines will amount to about 100 000 unlts
per annum, and should be manufactured in two factories employlng about
500 people, one in Kenya and the other an expansmon of the exxsting
plant in Rhodesia.

33, -The group, machinery forwéﬁégial industfies, (?18) is ihe lérgest
maohlnery group with a aemand expeotea to exceed 100, OOO tons per.
annum ' in 1980. It includes more spe01allzed 1tems auoh as paper making
maehinery and glass working machinery, but it also 1ncludes machlnery
“generally required in the sub-region for milling and food prooess;ng,
mineral erushing, road making, etc. The distribution of machlnos N

required is estimated at

20 per cent ' food proc9581ng ‘
60 per cent ‘ excavators for mlnlng and road maklng
5 to 10 per cent mmeral crushmg

It ié*suggestedwthat present ¢??a§ity in mil};ng and'food prOOQASing

in Kenya, Rhodesgia and Tanzania could be expanéed and two néw factories
of 4,000 %o 5,000 tons per annum capacity erected in Kenya‘and Rhodesia.,
For excavators, four new factories are proposed, each with an annual
oapacity of 5,000 to 6,0QQ.tpps and located in Tanzania, Zambia,-
Rhed651a and Kenya. A sub—regional plant for the manufacture of stone
and mlneral orushlng equlpment 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
100,00C tons per annum, and will inclucde the following main types of

maciiiness

10 per cent Air conditioning machinery

35 per cent Pumps and centrifuges

5 per cent Valves and similar appliances
20 per cent Lifting and loading machinery
10 per cent 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),
a sub-regional plant is proposed with a capacity of 3,000 to 5,000

tons per annum, and located in Zambia. For light pumps, four or five
plants with 2,000 to 3,000 tons capacity and for medium pumps four cr
five of 3-4,000 tons. Tow or three plants of 3,000 to 4,000 tons
annual capacity would meet requirements for weighing machines, and
three or four of 4,000 to 5,000 tons could provide winches and hoisting
equipment. These plants would be located in the principal consuming
cour.tries, i.e., Kenya, Rhodesia, Zambia. Air conditioning machinery

could be installed by construciicnal engineers in most couatries.

35. The third division of engineering goods congumption consists of
transport equipment. The demand for railway rolling stock (721) will
amour:t to betwgen 55,000 and 60,000 tons by 1980, and about half of
this will consist of freight cars. It would be economic to meet this
demenc. 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 8-10,00C tons annual capacity which would also
supply replacements. The factory would be attached to the steel works,

probably in Rhodesia.

A
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36. Road vehlcles form tbe largest 31ngle 1tem 1m englneerlng demand
and by 1980 wiil‘amount to about 320,000 tons. *The dlstrlbutlon _

according to types is estimated to be as followss

40 o 50 per cent ' passenger cars

10 to 15 per cent  ‘buses

10 %o 15 per cent = replacement parté -

EO‘tO'&d‘per'cénﬁh:  light commercial vehlcles and
; laorries

The demand:.for passenger .cars will amount to betwéen 120,000 “&nd
150,000 units annually, of which it would be .rezsonable to"maﬁufactuﬁé
half'logally.',Thisydemand‘is sufficient  to sustain one sub~régional
factory which would assemble the odrs = including light -oohmercial’™ =’
vehicles - and manufacture the main components i,e: enginés (cast'from
aluminium alloys) and bodies (pressed from 'shéet steel). - Sinve -~ -
aluminium is already being cast in Tangania and a sheet steel milk is
proposed this would appear. to be a suitable location. Some of the™ -
componente -€.g. Wheels, springs, starters,. reflectors, should bg « -
produced. in speeialized plants,and.other specialized plants with &n-
annual capacity. of between 2~3,000 tons should manufacture accessories
such as valves, plvots, axles, etc., apd replacement parts for all ,
models 1nclud1ng 1mported oars. Such plants would be looated in. theg_
main centres of consumptlon i. e; Rhode31a, Xenya, Uganda, .Ethiopia,

Madagascar, Zambla._

37. Group 733 with an annual consumption by 1980 of 25,000 ‘tons
consiéta;mginlykof bicycles — about 60 per cent,and trailers = about
10-15 per cent.

The ‘tonnage for bicycles isAéquivalent to an ahnuél demand‘of
from 1 to 1 L/é'miliion'ﬁnits and since it is economic to produce on ﬁf
a scale of ‘from 15 to 20 000 units per annum,a number of factorles caﬁn
be established and in fact one could be established if necessary in

each country.
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Yith regard to trailers only one factory catering for the whole
subifégiéhfandfproéuciﬁg’éome‘lBAEO,OOO‘units'perjannumsis,jugjif;@d

and should be located in Tanzania;

- 38, . The total produotlon of tae mthanlOal en 1ne@f&nb LaCtOrles
vrepcsad above woul@ amount to BOO OOC to 900 OOO tons yer annum, or
about 60 per cent of the total consumptlon of mechanlcal englneerlng
goods. Consumption of iron castlngs for thls productlon would be
about 140,000 tons per annum, of steel castlngs about 40,000 tons and
of” for51ngs and pressings (other than moton*car bodles) 80,000 to*

“*“k@@;OOO ‘Bons. About 80 per cent of these-sastings and forgings will be
proéd dueed in the englneerlng factdries themfelves; and some 20 per - cent
will come from specialized foundries. In- additien, foundries will be

: reéuiréd for the electrical machinery industry ard for certain 5
building components and household equipment, e.g., manhole coveré,a
siphons, ¢isterns, baths, pots, stoves and laundry iromns, and for .

general repair work.

Theré‘are a number of foundries in Rhodesia where the market is
also sufficiéntly large to give rise to some degree of specializa%ion‘
In Zambia a large iron and steel foundry makes grinding materials and
eaulpment for the coppcr mines and obtains scrap from the same source.
A% the other extreme a small foundry employing about a dozen persons
anl_coverlng a wide range of ferrous ana nop—Perroun castlngs operates
in, Somalia (Mogadlsclo) ' Bvery cauntrf shoulu nave at least one’
foandry, using local scrap and 0perat1ng 1n1t1d11y as part of the
general enelneerlnf shop eﬁgaged prlmarlly on repalr work., 4 geheral
foundry of this klng is requlvea in Malawl and etlstlng facilitieg in

Veﬁyn, Tanzanla and Madagascar could be 1mproved.

‘éwk Jo recommendatlons heve been made 1n regard to Shlp construotlon
“a‘ 'aﬁ a study of sea transport prospects9 but Shlp bulldlng is a
‘JOT outlet for steel plate and sectlons, ahd in conaunctlon w1th the
locsl 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 that this

trade will increase rapidly as the integration of Africa proceeds.



E/CF.14/TFR/90
Page 28

harid

VII. CCUCLUSIONS AKD SUMMARY

_40§ mhe markec for englne Tlns J“oduofr in une suo‘reglon is expected

to 1ncrease at a4 rate of babween O %/2 and T L/Z per cent per annum
aurlng the nex’ *;qupL Vel E: i3 J1v LB ES3 ~iugle gzoup of goods
1wr0“ted into Afri oan couna:;ésS ‘accounting for about one~third of to+ ol
1mports and thig erportlon is likely to increase still further with

the growth of industrialization unless active steps are taken to develor

local productlon on a 1arge scale.zg

41.m Present capaclty 1s esm1ﬂaued to oa oaDable of supplylng about

one half of the present deﬂard for meta] fabrlcatlons and abOut one~third

wout31de Rhodes1a9 about one thrd of UAaAsfu+u qu¢vaeat, malnly on an

D

A;assembly b38133 and cne-teu%h ou031de Rhode31a about 5 per cent of

[ DI

machlnery requlrements.mA.

42 -New capacity is.proposed to supply about two-thirds.of the deman_
for metal fabrications and about half “he demand ﬁor,machlnqry and
trangpert equipment on a manufacturing Masis. The-.total investmenty

required will amount to $l30 million and the total employment oréated

to J6 thousand under EurOpean cona;tlon and would be 1ncreased by

one-th¢rd and one—half respec+3vuly unaer &frlcan condltlons. The

“total oonsumptlon of eleot““cal ﬁnergy tor the factorles wou]d amount

to 175 wllllon kwh pe“ annum re@ulﬂlng between 12Q/150 kw capaclty.

43 «Th.ez followirg plants are proposed:

_National  light strurtufesfan&*ﬁétal.fﬁrniture each couﬁtny
.-foundry and general engineering SRR L PR
* outlery | | S
nalls9 screﬁé} bolts o n
buses and lorries assembly and body o
building 4 o "
' 'vnbicycles 1 | "~ most countries

agrlcultu‘al 1mplements , ' Y
nollowware ‘ "

hardware ' . - . S



pumps
grinding machines
agricultural machinery
car accessories

cans

Area (serving two or three adjacent countries)

Sub~-regional

tanks, boilers, gas cylinders (2)

wire rope and cables

wire gauze and netting

internal combustion engines

sewing machines
food procossing machines

excavators

freight cars
domestic stoves
hoigting machinery
weighing machinery

wire drawing

(3)
(2)
(2)
(2)
(3)
(4)

(2)
(2)
(3)
(3)
(2)

heavy étructures and bridgework

wire fencing
Razor blados
Steam generators

Tractors

Typewriters & calculaiicg machines

Valves

Trailers

Pagsenger cars

Wheels & axles (railway)

Lathes, drilling machines,
screws and shears

Textilc machinery
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most countries

n

Rhodesia, or Zambia, Kenya
Rhodesia, Zambia, Kenya
Zambia, Kenya

Kenya, Zambia

Rhodesgia, Kenya

Kenya, Rhodesia, Tanzania

Kenya, Rhodesgia, Zambia,
Tanzania

Rhodesia, Kenya
Kenya, Tanzania
Kenya, Rhodesia, Zambia
Kenya, Rhodesia, Zambia

near steelworks

Zambia

Kenya, Rhodegia, Zambia
Tangania

Rhodegia, Zambia, Kenya
Tanzania

caywhere (Kenya)

Zambia

Tanzania

Tanzania

near steelworks

Kenya, Tanzania, Zambia

Kenya

44. Details of all proposed plants are given in Annex V..
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Annex T
ANNEX I
Aveorage Annual 196l/3 Congumption of Engineering Products in East Africa
Ethiopia Somalia BRwanda Burundi Malawl Mozambique Tanzania Madagascar Uganda Kenya Mauritius Rhodesia Zambia Sub-Region
Group Description 1 2 3 4 5 6 7 8 9 10 11 12 13 14

- 671 Pig a. sponge iron a ferrc-alloys 20 - - - 1,700 968 30 253 501 10 1,953 362 5,797
572 Tngots 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
674 Universals, 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. iailwvay track constr. mat. 15 - - - - 2,587 180 402 1,732 137 40,288 2,350 47,691
677 Ircn and steel wire 225 - - - 220 - 240 - - - 1,995 633 3,313
676  Tubcs, pipes and fittings 1,460 234 530 486 411 2,100 1,950 5,080 1,381 7,847 1,486 14,464  1G,500 47,929
679 J. a. st. castings a. forgings 34 - - - 226 29 236 604 20 1 196 1,346
Div. 68 Non-ferrous metals 580 117 265 243 205 1,675 1,790 669 169 5,275 377 6,018 1,000 18,383
891 Finished struct. parts a. structures 160 - - - 47 822 320 137 154 5,486 4,000 6,340 15,054
692 Met. containers for stor. a. transp. 390 156 352 324 274 3,000 185 353 27 1,130 T5 2,300 890 9,456
693  Wive 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 T10 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 1,84C 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 squipment 290 78 162 162 138 - 745 1,070 409 1,750 295 1,420 965 7,484
698 ther manuf. of metal, n.o.s. 1,040 156 352 324 274 3,950 938 1,520 492 1,994 800 3,000 2,735 17,575
Total 671-693 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

Tl Power gener. mach. other than el. 115 84 188 176 146 13 143 350 107 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
T14 Office machines 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 2,81€
T.7 Textile a. leather machinery 250 31 75 66 55 13C 360 678 230 1,120 127 800 187 4,109
718 Mach. for svecial industries 1,306 274 610 5T2 365 1,060 1,934 T90 2,471 2,286 23 9,000 8,650 29,335
719  Mach. a. appliances (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 Bl, power mach. a. 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 BEl. appar. for medical purposes T - - - - 47 31 3 27 24 1 - 200 340
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 vehiclce 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 1,540 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 wveh, 124 168 375 352 255 1,550 980 360 750 1,530 154 2,600 1,200 10,398
734  Aircraft 3,250 - - - 240 3 34 20 1,000 4 1, 400 40 5,991
T35 3hips @. boats 21 - - - 140 20 T2 16 80 20 102 90 568
Total T11-735 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

Total 671-735 50,550 6,000 13,50C 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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- Forecagts of total enginesering goods consumption
> Growth rates 1962-1970 1962 1970 Growth rates 1970-1980 1975 1980

‘ . PC PC ‘ PC PC Total . PC PC Tatal PC PC BC PC Total PC PC Total

Popul.  GDP pp goe PoPule  app g5 poe 2OPule gop ac pge  Pomal.  GDP npp moo Popule  onp opag ppe POPRle  onp pac mae

% % h % % % % %

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Ethiopia 1.7 3.9 2.2 3,4 20.75 42,7 2.43 50.5 23.75 50.2 3,18 75.8 2.0 5.5 3.5 5.4. 26.25 59.4 4.1 107.6 29,00 T70.4 5.33 185
Somalia 1.8 4.3 2.5 3.9 2.07 54.7 2.9 6.0 2.40 66.0  3.94 9.5 2.0 5.0 3.0 4.6 2.65  T4.9 4.9 8.1 2.93  89.0 6.14 18
Rwanda 1.2 3.9 2.7 4.2 2.76 49.1 4.9 13.5 3.03 60.8 6.81 20.6 1.5 5.0 3.5 5.4 3.25  70.5 8.9 28.9 3.50 84.9 11,58 41
Burundi 2.6 4.4 1.8 2.8 2.63 50.7 4,75 12.5 3.25  58.5 5,92 19.2 2.6 5.0 2.4 3.7 3.70 66,6 7.1 26.3 4.20  75.0 8.52 36
Malawi +20%F 2.8 4.5 1.7 2.6 3,70 34.1 2.85 10.5 4.60 38.9 3,50 16.0 2.9 5.5 2.6 4.0 5.30 44.1 4.3 22.8 6.10 50.1 5,23 32
Mozambique 1.8 6.1 4.3 6.6 6,58 50.0 7.9 52.0 7.58  70.0 13.17 99.8 1.8 5.0 3.2 4.9 8.28 88 16.7 138.3 9,05 109 21.21 192
Tangzania 2.4 7.6 5.2 8.0 9.64 55.0 5.23 50.3 11.63 82.2 9.68 112.6 2.3 6.7 4.4 6.8 13,02 102.1 13.4 174.5 14,60 126,33 18.59% 271
Madagascar 1.5 4.9 3.4 5.3 5.55 112.8 8.5 47.2 6.24 146.8 12.85 80.0 2.0 5.0 3.0 4.6 6£.85 171.1 16.1 110.3 7.61 195.4 20,16 153
Uganda 1.9 6.1 4.2 6.5 6.95 63.7 3.4 23,7 8.08 88.2 5.63 45.5 2,2 6.8 4.6 T.1 9,00 109.6 7.9 71.1 1C.00 138.1 11.13 111
Kenya 2.4 5.4 3.0 4.6 8.6C 79.2 17.4 149.5 10.30 99.9 24.93 256.8 2.8 6.0 3.2 4,9 11.80 115.7 31.7 374.1 13,60 134.4  40.27 548
Mauritius 1.7 6.4 4.7 7.3 0.70 189.6 39,7 27.8- 0.84 274.3 65.75 58.6 3.3 5.0 1.7 2.6 0.95 280.,0 79.3 75.3 1.09 325,0 90.16 98
Rhodesia +20%° 3.4 4.7 1.3 2.0 3.84 210.0 56.8 221.3 5.03 232.3 66,55 334.7 3.5 5.0 1.5 2.3 6,00 247.1 T4.6 447.6 7.10 266.,5 83.61 594
Zambia +20%% 2.9 5.6 2.7 4.2 3,38 185.0 30.2 102.2 4.23% 228.C 41.97 177.5 3.0 6.4 3.4 5.3 4.90 266.7 54.3 266.1 5.70 312.8 70.30 401
Sub-Region 2.1 5.1 3.0 4.6 T7.15 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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Porecasts of Enginecring Goods Consumption by Categories
. Bub-Hegicn Consumption in 1980
- @ %« @ § 3 ®
-rd ® el - -rd @ o o
| = : = ; &
Group Description 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
691 Finished struct. parts a. struct. 19.76  36.06 52.68 77,17 0.51 0,06 0.13 0.12 0.13 0.25 4.53 1.04 0.75 2.56 17.93  13.64  35.52
692 Met. containers for stor. a. transp. 9.64 17.15 24.59 35.25 .72 0.23 0.53 0.47 0.53 12.90 1.09 1.15 0.15 3.65 3.22 7.80 4.81
693  Wire troductes { sxel.electric) 17.75  33.56 52.63 82.55 .73 0,33 0.72 0.63 0.72 3.67 5.43 5.52 3.13  15.33 3.53 0 23,40 17.38
694 Nails, screws, nuts, bolts, rivets 12.03 25.10 37.75 56.77 1.72 0.21 0.48 0.42 0.40 2.53 3.80 3.22 1.64 7.67 2.79 18.20 13.69
695  Tools for use in the hand or mach. 16,68  24.31 30.76 28.e2  13.84 0.41 0.56 0.89 1.06 3.92 5.48 2.30 1.71 8.76 0.74 5.20 3.70
696  Cutlery 1.37 2.57 3.84  4.83  0.25 0.02 0.05 0.05 0.05 0.38 0.36 0.46 0.30 1.10 0.07 1.04  0.70
697  Household squipment T.74  13.85 19.72 28.67 0,86 0.12 0.27 0.23 .27 - 3.98 3.45 2.31 5.84 0.96 5.20 5.18
698  Other manuf. of metal, n.e.s. 18.69  34.56  49.52  71.03  3.43  0.40 0.91 0.79 C.91  16.95 5.07 4.95 2,83 6.57 2,65 10,40 15.17
711 Power gener. mach. other than el. 8.00 16.15 24,70 37.77 0.8¢ 0.13 0.29 0.23 0.17 1.64 2.52 1.63 1.1C 5449 1.96 12,00 9.75
712  Agricultural mach. &. implem. 14.46  26.00 37.50C H4L11 2.97 C.35 0.81 .70 0.76 3.73 5.22 2.24 2.12 10,61 1.84 13,40 9.36
T14 Cffice machines C.T4 1.23 1.68 2.31L 0,11 0.02 G.C4 G.04 0.03 0.13 0.09 0.15 0.04 0.55 0.05 0.80 0.26
715  Metalworking machinery 3.06 5.52 7.96  11.53 0.13 0,29 0.25 0.29 - 4.05 .19 1.31 2.01 0.05 1.60 1.04
717 Textile a. leather mach, 4.36 7.73  11.05 15.30 0.81 0.09 0.22 0.19 0.22 0.39 1.89 2.24 0.80 5.31 0.59 2.40 0,65
718 Mach. for special industr. 33.02  54.67 74.98 102.80 4437 0.82 1.87 1.65 1.44 3.03 10,35 2.62 8.50 10.30 0.19 26.00 31,20
719 Mach. a. appliances {other than el.) 32,79 54.15  74.1C 101.40  4.37 1.01 2.30 2.03 1.87  13.10 5.04 4.18 1.57  15.56 3.53  27.60 19,24
722  El, power mach. a. switchgear 9.50 16.09 23,06 33.8L 1.57 0.20 0.43% 0.38 G.39 2,10 3.06 1.52 1.24 5.86 1.30 9.C0 6.76
723  Equip. for distributing electricity 12.15 21,82 31.60 46.03  1.78 0.22 0.49 0.43 0,40 2.55 2.78 2,05 1.61 7.87 1.96 13,40 9.49
725 Domestic electr. egquipment 4,05 6.80 9,40 13.00 0.81 .09 0.22 .19 0.22 0.13 1.17 1.14 0.47 2.56 0.44 4.0C 1.56
726 El. appar. for medical purposes 0.37 0.64 0,91 1,28 0.03 - - - - 0.13 0.18 - 0.11 0,18 - - 0.65
729  Other el. mach. a. apparatus 10.20  17.48 24.81 34.93 1.62 c,19 0.43 0,38 0,29 1.70 3.51 2.85 1.57 6.59 4.07 6.40 533
731  Hoiiway vehicles 16.76 28.98 40,81 5T7.47 3.51 - - - L.44 9,69 9,63 0.95 1.02 15.01 0,12 12.20 3.90
722  Road motor vehicles 96.786 167.00 233.00 328,18 21.06 2.21 5.C4 4.45 5.04 19.65 34,83 15.88 14.78 89.70 6.93 70.00 38.61
733  Road veh. other than motor veh. 11.24 16,00  19.92  24.83  2.43 0.27 0.63 .57 0.68 2.75 3.69 1.37 1.46 0.73 0.61 6,00 3,64
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Proposed Ingineering Works
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Annex V

BEthiopia Rwanda Malawi Mozambique Tanzania Madagascar Uganda . . Kenya Mauritius Rhodesia Zambls
1 3 5 6 7 8 9 10 11 12 13 14
091 Eridge a. heavy struct. build works
cepacitys tons‘
Investm: mil US §
Boploym: No A
Enzrgy conss mil kWh/year
Outpuds il TS §
L;ghtvstructures hulld works
| Capacity: tons 3000 10CC 2000 38000
% Investm: 1000 US § 240~260 90-100 170-190 §22i§§;
| Empl.: No 140 60 100
Fnergy c¢.: mil kWh/year 0.7-1 0.3-0.5 0.5-0.6
692 TankssAvats a. compr. gas cyl. W. _
Cap.: tons tanks/tons coylinder 50092000 10009%000
Inv: mil US § 0.8-1.0 1.5-1.7
Empl.: Ho 300 4~500
Erergy: mil kWh/ysar 2.5=3,0} 4.5-~5
Tirs n. similar com,. cont
Cap 1 tons 400-500 100-150 100-150 §00-1000C 2-3000 300-40C 40-50 800-10CC 60-70 1.5-2000 | 1-150C
lav.: 1000 US § 100-130 30-45 30-45 190-24C giiiﬁ; £5-110 15w20 190-240 | 20-25 350~460 | 250-370
Bmol.: No 14C0-180  40~-50 40-50 240-290 100-140 30~-40 240-290 35-45 360--440 | 300~360
Fnergy: mil kWh/year 0.1-0.15 0.04-0.07 . 0.04~C.07 | G.24~043 0.1-C.12 | 0.02-0.03} 0.24-0.3] 0.03~0.04] 0.4-0.6 0,3~0.5
| 6593 Wire drawing miil for ropes,
cavles, 1lyres wires
Cap.: ﬁons | 40--5C000
Inv.: ail. U5 § 4.8-6.0
| Hmpl.: No ‘V~5-6OO
Energy: mil kWh/year 35-40,0
Wire'Qrawing mill for fencing,
netting, wire gauze .
| Cap.: .tons 3C000
Inv.; mil. US 3 - 2,4~2.7
; ‘ 180-220

Empl.s No ,
Enexrgy: Mil. kWh/year
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Ethiopia Rwanda Burundi Malawi Mozambique Tanzania Madagascar Kenya Mauritius Rhodesia Zambia
1 k! 4 5 6 7 8 10 11 12 13 14 .
Wire ropes a. cables works
Cap.: tons 10-15000 | 15000 15000
Inv.: mil. US 3 i 1.2-1.5 1.5-1.7 1.5-1.7
Eunpl.: No 200-250 200-250 200-25C
Fnergy: mil kWh/year l 3=3.5 3=-3.5 3-3.5
Wire gauze a. netting works
Cap.: tons 7-8000 | 7-8000
Inv.: mil US § 1.0-1.5 1.0~1.5
Empl.: No 200-300 200-300
Energy: mil ka/year 2=2.5 . 2=2.5 |
Fencing grills works
Cap.: tons “8-10000 |
Inv.: mil, US § 1.0~-1.2
Empl.: No 200--300
Energy: mil.kWh/year 2.5-3 |
694 Nails, screws, nutg....works
Cap.: tons 10000 | 10000 16006 10000 16000 10000
Inv.: mil US § 1.5-1.7 1.5-1.7 1.5-1.7 1.5-1.7 1.5-1.7 1.5-1.7
Empl.: Mo 150 150 150 150 15C 150
Energy: mil kWh/year 246~3 2.6~3 2.6-3 2.6~3 2,63 2.6=3
695 Hand tools for agr. a. forestry
Cap.: tons 2000 5900 5000 2-3000 500C
Inv.: nil US § 0.6-0,8 1.5-1.8 1,5-1.8 0.8-1.0 1.5-1.8
- zmpl.: No 3400 6~T50 E-TH0 A5C 6-750
Energy: mil kWh/year 1-1,5 2=2.5 2-2.5 1.5-3 2-2.5
696 Cutlery works o
Cap.s tons 20--25 20-25 20-25 100-150 ! 100~150 100-150 i 300400 20-25 300-400 250~300
Inv.: 1000 US § 30-40 30-40 30-40 120-180 120-180 | 120-180 ! 250~300 30~40 250-30C 230-279
Empl.: No 10-15 10-15 10~15 40-€0 40-60 40-60 120-170 1015 120-170 [ 100-150
Energys 1000 kWh/year 8-10 8~10 &-10 35-50 35-50 35-50 90~120 8-10 90-120 80~100
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: Bthiopia Somalia Rwanda  Burundi Malawi Mozambique Tanzania Madagascar Uganda lenya Mauritius Rhodesia Zambia
1 2 3 4 5 6 7 8 9 10 11 12 13 14
)
697 Hollow-ware a. Enamelware
Cap.s tons 2-3000 2-3000 2-3C00 2-3000 2-3C00
Inv.: mil U3 ¢ 0.6~0.9 0.6=-0.9 C.6~C.9 0.6~0.9 0.6-0.9
Empl.: No |, 10C6~150C 100-150 100~-150 100-150 100-150
fnergy: mil kWh/year 0.5=0.7 GeH=0.7 C.5=-0.7 0.5-0.7 C.5=0.,7
Domestic gtoves
Cap.: tons 1-1500 1-1500
Inv,: 100 US$ T0-100 70-100
Empl.: No 80~100 8C=-100
Energy: mil kWh/year 0.3=-0.4 C.3-C.4
711 TInternal comb, engine
Cap: thous. eng to 50 b.h.p. 8-10 8-10
Inv.: 1000 US § 1.8-20C0 1.8-2000
Tmpl: No 500-650 500-650
Energy: mil kWh/year 2.5-3 2.5-3,0
Steam generating boilers
Cap.: tons 6~-80C0
Inv.: 1000 US @ 500-680
Empl.: No 150-200
Energy: mil kWh/year 1.6-2.2
712 Tractors fact.
Cap.: thous. of tract (25 b.h.p.) 14-16000
Inv.: 1CCO US § 4.4.5-6000
Empl.: No 34000
Energy: mil kWh/year 8-10
Agricg mach. a. appliances
(Metal plows, harrows..)
Cap.: tons 600-700 600-T00 £00-700 600-700 | 600-T00 600~-T00
Inv.: 1000 US § 90-100 30~100 90--100 90-100 90-100 90-100
Empl.: No 60=T70 6C-T7C 60-T70 60-70 60~-70 £0-70
Energy: mil kWh/year 0.2-0.4 0.2=C.4 0.2-0.4 0.2=0.4 0.2-0.4 0.2=-0,4
— _
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Fthiopia Somalia Rwanda Burundi Malawi Mogzambique Tanzania Madagascar Uganda Kenya  Mauritius Rhodesia Zambia
1 2 3 4 5 6 7 & 9 1¢ 11 12 13 14
Agrig,mach. - for harvesting
threshing, sowing..
Cap.: tons T-8000
Inv.: 10CO US § 80C-960
Fnpl.: No 150-170
Energy: mil kWh/year 1,6-1.8
714 Office mach. typewriters a.
simple calculating machine
Cap.: 1000 pieces 200-250
Inv.: 1000 US 3 300-400
: Empl.: No 300-400
J Fnergy: mil kWh/year 0.5-C.6
é 715 Drilling mach.
Cap.s tons 2000
Inv.: 1000 US § 360-320
Fmpl.: No 130~150
Pnergy: mil kWh/year 0.6-0.8
Metal-cutting saw
Cap.: tons 1000
Inv.: 100C US § 100-120
Empl.: Mo 50--60
Energy: mil kWh/year C.3-0.4
Tools grinding mach.
| Cap.: tons 500 560 200 260 500
Inv.: 1000 US § 50-60 5-6C 50-60 50-60 50-60C
Bmpl.s Ho 15-20 15-20 15-2¢ 15-20 15-20
Energy: mil kWh/year C.07-C.1 0.,07-C,1 | C.C7=0.1 0,07-0.1 | 0.07-0,1
Lathes
Cap.t tons 3000
Inv.: 1000 US § 450-500
Empl.: Xo 300-350
Energy: mil kWh/year 0.8-1.0
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. Ethiopia BSomalia Rwanda Burundi Malawi Moganmbiqus Tanzania Ma&agaéoar Uganda Kenya  Mauritius Rhodesia Zambia
1 2 3 4 5 6 7 8 9 10 12 13 14
—4
717 Textile machinery
Cap.: tons 8-10C00
Inv.: mil US $ 1.2-1.6
Empl.: No 800~-1000
Energy: mil kWh/year 2.8~3,2
Household sewing mach.
Cap.t 1000 pieces (& 50 kg) 5060 50-G0
Inv.: mil US § 0.5-0,6 0.5-0.6
Empl.: Yo 250300 250~300
Erergy: mil KWh/year 1.5-1.8 1,5-1.8
718 Excavating mach. (1p. 10%t)
Cap.: tons 5-6000 56000 5_3000 56000
Inv.: mil US & - 0.8~1.0 0.6-1.0 0.6-1.0 0.8~1.0
Bmpl.: No 150-180 150-180 150-180 150-180
Energy: mil kWh/year 1.5-1.8 1.5-1.8 1.5-1.8 1.5-1.8
Milling mach,.
Cap.: tons '—z:§556”“_ 4--5000
Inve: mil US § 0.6-0.7 0.6-0.7
Empl.: No 130-160 130-160
Energy: mil kWh/year 1.2=1.4 1.2-1.4
Stone Crushers
Cap.: tons 6-10000
Inv.: mil US 3 1-1.3
Empl.: Ko 130-180
Fnergy: mil kWh/year Ze3=245
719 Cocks, taps, valves works
Cap,: tons '”3:5566_~7
Inv.: mil US 3 0.5=0,7
Bnpl.: No 1206-170
Energy: mil kWh/year [ 1.0-1.4
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Ethiopia Somalia Rwanda = Burundi = Malawi MozambiqUe Tanzania Madagascar Uganda Kenya  Mauritius Rhodesia Zambia
- s B ‘._,._—.
1 2 3 4 5 6 7 8 9 10 11 12 13 14

By PR prop— - —s\a——-
ight puups & household pump. stat, ’

Cap.. cons 2-3000 2~3000 2-3000 2-3000 2-3000 .

Tav.s wil US $ 0.4~0.55 0.4~0.55 0.4-0.55 0.4~0.55 [ 0.4-C.55

Empi.: No 140-180 140~180 140-180 140-180 140-180

Mengy: mil kWh/year 0.6-C,8 0.6-0.8 0.6-0,8 0.6-0.8 0.6-0,8
Madinm nummps

fap.: tons 34000 3-4000 3-4000 3-4C00 3-400C

Trv.: il U8 @ 0.6~1.1 0.6~1,1 0.6-1.1 0.6-1.1 0.6-1.1

Empl.: Yo 160-200 160-200 160~200 160-200 160-200

Energy: mil'kﬂh/year 1.0-1,2 1.0-1.2 1,0-1.2 1.0-1,2 1.0-1.2
Weighing mach.

Cap.: tons 1.5~2000 1.5-2000 3-4000 3-400C

Iﬂ'y’n? Iﬁi:. US $ 003“‘"(}-7 ‘ 003-007 035"“’006 005”0o6

Fooiies T 100-120 100~-120 180-220 | 180-220

Eﬂc:gy? mil kWh/year 0.5-0.7 0.5-0.,7 0.,9-1,1 0.,9-1,1
Winches heisting

Cap.: tons 4~5000 4=5000 4~-5C00 4~5000

le’i’.@ mil US $ Oo5"'0o6 0’5"‘006 005""0-6 OoS"‘Ooé

Eapl.: No 140-180 14C-180 140-180 140-180

Energy: mil kdh/year 1.0-1.3 1.0-1.3 1.0-1.3 1.0-1.3
Railway freigkht cars

Cap.r tons 12-15000 12-15000

Trover il US 8 1.0~1,2 1.0-1,2

Bapl.s Nco 200~250 200-250

Brergy: mil kWh/year 4-5.0 4-5.,0
Wheel sets W.

Cap.: tons 810000

Inv.: mil US § 2.0-2.3

Empl.: No 100-150

¥nergy: wil kWh/year 3,4-3.8
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R Ethiopia Somalia Rwanda  Burundi Malawi  logambique Tangzania Madagascar Uganda Kenya  Mauritius Rhedesia Zambia RQEEEQ
1 2 3 4 5 6 7 8 9 10 11 12 13 14
7;; Cars
Cap.: 100CC units 6C-T70
Inv.: nil US § 20~25
Fmpl.: No £-8000
Energy: mil kWh/year 4~6.0
Buses and heavy comerc. veh,.
and lorries assembly
Cap.: tons 6=-8000 6-800C 6-8000C 6-8000 6£-8C00C
Inv.: mil US 3 0.3-0.4 0.3~0.4 0.3-0.4 0.3-0.4 0.3~0.4
Empl.: No 60~80 60-80 60-80 60~80 60-80
Energy: mil kWh/year 0.1-C,2 0.,1-0.2 0.,1-0.2 0.1-0.2 G.1-0,2
Motor veh. parts (spare parts)
Cap.: tons 2-3000 2-3000 2-3000 2-3000 2-3000 2-3000
Inv.: mil US % 0.6-0.9 0.6-0.9 0.6-0.9 0.6-0.9 0.6-0.9 C.6=C.9
Empl.: No 200-300 200-300 200~300 200-300 200-300 200-300
Energy: mil kWh/year 0.6~0.9 0.6-0.9 0,6-0.9 0.6-0.9 0.6-0.9 0.6-0,9
732 DBicycles
Cap.: 100C units 100 20 20 20 10¢ | 200 60 60 20 20 300 200
Inv.: 1000 US $ 270 60 60 60 270 500 16C 160 60 60 700 500
Empl.: No 200-250 50-60 50-60 50-60 200-250 330-360 130-150 130-150 50-60 50-60 450-500 330-360
Energy: mil kWh/year 0.3-0.4 0.06-C.0810,06-0.08] 0,06~0,08 | 0.3-0.4 0.5-C.7 C.1-0.15 0.1-0.15 | 0,06~0.08}0.06-C.08 | 0.6-0.8 0.5~-0.7
Trailers
Cap.: 1000 units 15-20
Inv.: mil US $ 1.4~1.8
Fmpl.: No 300-350
Bnergy: mil kWh/year 4-4.5 )
Total production
Cap.: tons 20450 195 220 375 6150 172550 17150 33700 133500 295 l 218300 2200 695085
Inv.: mil US § 5433 0.145 0.100 0.145 1.52 42,17 3.95 4,60 21.86 0.125 29.87 18.97 128.79
Empl.: No 171C 125 75 125 800 15030 350 1280 7010 120 4260 4980 36465
Energys mil kWh/year 1.9 0.16 0.14 0.16 1,95 35.05 4.92 8.18 40.80 .13 50.06 26,90 | 176.25
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Annex IV

) ‘ Maximum Investment Working hours Output per annum Total Production on workmen Energy
ﬁerlal . X . Minimum weight per unit into Total machinery per per m< floor as percentage of Consumption
FPurpex rroduct Group Economic | of piesce of pro- building | per unit | hours as produc—~ of pro- area total per unit

Capacity to be duction as % age of pro- percentage tion duction per Workmen Employees of pro-
» lifted per annum of total duction of totzl workman area workman duction
| ) - “ P P 0 0 4 M <
t?g?g_ Kgs IS5/ ton % Hrs/ton % ioﬁimgir (; giéﬁts) wfrk£:§ % % kifh/ ton
1 Cast iron pipes and fittings 4~9 500 90 38 40 70 A7 1.8 30 80 72 240
3 Heavy structures 510 40,0C0 120 & 45 40 42 1.2 80 85 75 230
4 Lighi structures 5-10 10,000 7C 50 35 40 40 3.6 30 70 64 260
5 Fuel and gas tarks 5-10 10,000 60 45 34 45 55 2.3 48 70 65 240
6 Metal containers 2=5 3,000 120 50 32 45 4C 2.5 40 70 65 250
7 Boilers, pressure, vessels, etc. 10-20 25,000 120 45 44 48 43 1.8 55 80 72 275
10 Metal hand tools and implements 1-1.5 30 160 28 220 80 8.5 0.95 24 93 88 400
15 Ironmongery 1-2 18 116 30 130 80 14.5 1.6 16 86 80 300
19 Sanitary and plumbing fittings 6-8 300 40 36 30 65 62 4.2 35 78 70 250
23 Internal combustion engines 6-10 150 140 C 110 63 17 1.0 40 75 65 280
24a Agricultural machinery for pre-
paring & cultivating the soil 16-20 - 45 44 23 65 82 3.0 66 75 66 230
24b Agricultural machinery for hare
vesting, threshing & sorting 4-6 - 42 47 57 72 23 2,2 33 80 76 250
28 Machine tools for working metals 0.7-1 210 290 33 188 90 1C 0.8 30 78 70 450
28a Gas operating, welding and
cutting appliances 1.6-2.5 1,000 140 27 87 70 22 2.0 24 80 65 320
30 { Pumps and centrifuges 2-3 2,000 180 31 150 56 13 1.0 30 80 12 32C
32 Earth moving machinery 2~-3 74,500 110 46 60 51 32 1.0 61 78 73 290
33 Conveying machinery (Light) 4-6 500 58 35 47 60 40 2.2 37 80 70 270
34 Mining machinery 2-4 3,000 150 37 130 70 15 0.7 49 90 75 330
| 25 Woodworking machinery 6-1C 1,000 250 31 255 58 7.5 0.5 34 &7 83 430
1139 Sewing, household machinery 9-10 50 120 30 190 75 10 1.5 15 72 60 60C
40 Refrigerating equipment g/ 20=25 110 80 45 95 52 20 1.7 36 85 66 300
41 Food preparation machinery 3-5 1,500 160 39 135 5e 14 0.7 37 78 67 300
A4 Stone and glass machinery 25-30 10,000C 270 39 34 60 56 1.7 12 81 72 300
45 Machinery for plastics 1-2 8,000 200 36 150 55 12 1.0 31 75 65 380
48 Reheating, annealing and
drying furnaces 3-5 1,000 85 36 9C 51 21 2.0 26 87 g2 260
49 Ball, roller and needle roller
bearings C.2=0.3 - 410 29 3,500 80 0.5 0.05 34 88 70 16,000
50a Brick & ceramic working machinery 6-10 1,500 90 32 75 60 2 1.7 35 85 78 300
50h Balances 20-25 E/ 175 80 AC 110 53 70 1.3 31 81 73 260
50c Valves (industrial) 4=6 800 100 31 63 85 30 1.6 37 2 65 280
51a Motors, 0.1 to 10 kw 1.5-2 80 230 31 370 55 5 1.0 14 95 80 350
51b  |Rotating machinery 3-5 1,400 120 30 87 56 22 2.0 20 75 65 260
52 Switchgear & transformers 0.2-0.5 600 265 45 385 54 5 0.5 32 88 77 255
58 Industrial furnsces, electrical 4~5 1,000 60 52 82 35 25 2.0 27 80 60 250
62 Apparatus for measuring 0.7-0.9 50 240 42 700 56 2.7 0.5 14 84 74, 370
65 Insulated cables 20-25 - 90 26 A 90 87 1.7 89 17 5 220
67a Domestic refrigerators 20-25 E/ 110 80 45 95 52 20 1.7 36 85 66 300
670 Domestic washing machines 20-25 b/ 100 80 45 90 50 20 1.6 35 85 66 30C
67¢c Electromechanical domestic
appliances 1.5-2 50 100 30 115 55 16 2. 20 75 68 250
68d Railway and tram cars, whether , .
68e % mechanically propelled or not 20-25 10,000 100 39 60 4> 3¢ 2 31 T2 65 240

2/ Basis of size is competition in the international markets.

E/ Unit is 1,000 pieces.






