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Preface 

The present study has been prepaLed by UNIDO's Division for Industrial 

Studies, Sectoral Studies Branch, with the aim of assessing the present 

situation of the Capital Goods Sector in Africa and to present some elements 

of strategies for the further development of the sector in this region. It 

should be seen also in the context of the Industrial Development Decade for 

Africa. 

UNIDO's internal information systems and data bank have been the main 

sources for this study. It should be emphasized that no field study has been 

undertaken. It is rather a desk scudy trying to identify elements for further 

analysis. The basic work on this study has been done by Dr. Martin Fransman, 

Department of Economics, University of Edinburgh, Scotland. 

I I I 
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EXPLANATORY NOTES 

References to dollars Ct) are to United States dollars, unless otherwise 
stated. 

A comma (,) is used to distinguish thousands and millions. 

A full stop(.) is used to indicate decimals. 

Use of a hyphen between dates (e.g., 1960-1965) indicates the full period 
involved, including the beginning and end years. 

'nte following forms have been us~d in tables; 

A dash (-) indicates that the amount is nil or negligible. 

A blank indicates that the item is not applicable. 

Totals may not add up precisely because of rounding. 

Besides the conmon abbreviations, symbols and terms and those accepted by 
the International System of Unites (SI), the following abbreviations and 
contractions have been used in this report: 

ere 
DRC 
GDP 
GLIM 
IDDA 
ISTC 
-.NA 
NES 
R+D 
SITC 

ARCE DEM 
ECA 
ILO 
OAU 
SA DEC 
UNCTAD 

Economic and technical abbreviations 

Computer numerically controlled 
Domestic resource cost 
Gross domestic product 
General Linear Interactive Modelling 
Industrial Development Decade for Africa 
International Standard Industrial Classification 
Manufacturing value added 
Not elsewhere specified 
Research and development 
Standard International Trade Classification 

Organizations 

African Regi~nal Centre for Engineering Design and Manufacturing 
Economic Coamission for Africa 
Internacional Labour Organization 
Orgar.ization of African Unity 
Southern African Development Co-ordination Conference 
United Nations Conference on Trade and Development 



1. Ih'TRODUCTION 

'nle main objective of this paper is to provide a survey of the state of 

the capital goods sector in African countries. The paper begins with a 

discussion of two economic models that deal with the role of the capital goods 

sector in accU111Ulation and the provision of consumption goods. While the 

first model used assumes a closed economy, the second introduces an export 

sector and examines the implications of this for the local capital goods 
I 

sector. This brief discussion sets the stage for the sub~equent exam~nation 

of this sector in African countries by providing an overview of the mbre 

general issues involved. Attention is then focussed on Africa, beginning with 

a discussion of several recent African initiatives which recogni?.e the 
I 

importance of the capital goods sector. The analysis continues by comparing 

industrialization and the development of this sector in Af~ica with t~at in 

the rest of the developing world. An analysis is undertaken of the latest 

statistical data inc.luding those on trade, production, employment and, number 

of establishments in the capital goods sector. This general part of the study 

ends by comparing a ntDDber of African countries according to several ' 

performance ind~~ators. 

I 

The general discussion is complemented by a survey of three case, studies 

on the capital goods sector in Tanzania, Ghana and Zimbabwe. These studies 

provide additional information on the state of this sector. 

The major constraints on the growth of the capital goods sector in 

Af::ican countries are discussed in section 3.4. 'nlese include demand
1 

and 
I 

supply factors as well as macroeconomic and policy conditions. Next some 
I 

African strategies for building up the sector are examined. Certain ~frican 

countries have no particular strategy for the capital goods sector; other 

countries have such strategies and suggest specific steps that must be taken 

to develop this sector. Some main con~lusions arise from the analysis of 
I 

these poinLs: 



- 2 -

The small size of the market in African countries is once more seen as 

a major constraint on industrialization. Not only is the national incar.a 

of most African countries relatively small, even by developing cou1try 

standards, but the domestic market is also fragmented by unreliable and 

high cost transport. The latter problem. applies also to inter-country 

regional markets. 

While there are few reliable estimates available of minimum efficient 

scales of production for individual products within the capital goods 

sector, several studies have concluded that economies of scale tend to be 

less important in parts of this sector than in many other segments of the 

1118nufacturing industry. Thus, on the basis of existing information it is 

difficult to decide for the capital goods sector as a whole whether 

particular African 111£rkets are large enough for reasonably efficient 

production. 

It is concluced that one major constraint limiting the possibility of 

exporting capital goods results from the fact that both African labour 

costs as well as productivity levels tend to be unfavourable relati~re to 

other parts of the developing world. To the extent that African capital 

goods producers are indeed unable to export they will forego the 

imrortant opportunity to learn-by-exporting, that is benefit from the 

infomaation feed-back from users, distributors and competitors in export 

markets. However, it is shown that in some African countries it may be 

feasible for some capital goods producers to export and that it would 

certainly be incorrect to dismiss this as an impossible alternative 

without further detailed analysis. 

A major problem confronting African countries follows from a) the 

inherent skill-intensity of the capital goods sector and b) the sho~tage 

of skilled labour in these countries. These conditions are exacerbated 

by shortage of foreign exchange and difficulties following frcm low 

quality inputs and the weakness of subcontractors and component 

supp lie.rs. 
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While other studies have suggested that relatively rapid growth in 

output might in a number of ways lead to gains in productivity, this has 

not occurred in African countries. 

Finally, in section 4 some of the more gene.~al analytical and policy 

questions that arise in attempting to develop the capital goods sector in 

African countries are considered. 

One appendix has been included. It provides a preliminary econometric 

analysis of the role of the capital goods sector in the national economy and 

it is concluded that further such work would be useful. 
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2. THE ROLE OF 111E CAPITAL GOODS SECTOR 1'.N EC<»IOMIC GIOWTH 

In most African countries the capital goods sector (whicn produces the 

means of production) is at present either practically non-existent or in the 

early stages of infancy. Only a few of the larger and wealthier African 

countries have the capability to build some of the more important varieties of 

machinery. In the case of non-electrical machinery, for example, which 

includes engines, turtines, agricultural, industrial and office machinery, all 

African countries (i.e. both North and South of the Sahara, but excluding 

South Africa) WP.re responsible for only 2.69 per cent of developing country 

manufacturing value added in this subsector. This compared with 73.0 per cent 

in Latin America, 4.66 per cent in Western Asia (Cyprus, Iraq, Kuwait, Lebanon 

and Turkey), and 19.65 per cent in other Asial1 and Pacific countries. Without 

Egypt, Morocco, Zimbabwe and Algeria, the most importan~ A!rican countries in 

this subsector, the figure drops to 0.74 per cent • .!/ 

' Furthermore, machine production in the formal sector of sub-Saharan 

African countries frequently takes place on the basis of a continued reliance 

on expatriate skills and on largely unadapted foreign technology. 
I 

Correspondingly, as we shall see in more detail later, imported m...chinery 

con~titutee a substantial proportion of total import~ in most African 

countries thus accounting for a significant share of total foreign exchange 
I 

ava,ilable. 

Under these conditions, where the capital goods sector is rudimentary, it 

is 'necessary to begin, not by assuming that a capital goods sector must be 
I 

developed, but by asking how much priority should be given to the 
I 

st~engthening of this sector. This question is central since the development 

of 'a capital goods sector is costly in t~rms of huma1, financial and physical 

resources that can be used in alternative ways. Furthermore, in examining the 

question, we will want to take account of the specifi-: conditions that exist 
I 

in 1 the country since this may have an important bearing on the answer. 

l/ UNlDO, World non-electrical machinery; an empirical study of the 
machine tool industry, New York, 1984, p. 39. 
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It is useful, in b~ginning to answer the question, to briefly take 

acccunt of the analysis by economists cf the role of the capital goods sector 

in economic development. This will provide an appreciation of the importance 

of this sector and will provide the basis for a more det~iled examination in 
2/ 

the sub-Saharan African context.-

In discussing the capital gooJs sector, economi3ts have tended to start 

from on~ of two different, though ~otentially complementary, questions. The 

first question relates to the issue of op~imal resource al·ocation, or how 

should resources be allocated between th~ various sectors of the economy in 

order to optimize given objectives. The second question deals with technical 

ch~nge, or with the role of the capital goods sector in the generation and 

diffusion of technical change. Both of these questions will be briefly 

discussed. 

The resource allocation question was at the heart of one of the first 

attempts to examine the role of the capital goods sector in a formal model of 

the economy. In this model, the Feldman model, a simpie representation of the 

economy is creat~d. It is assumed that the ~conomy is divided into two 

sectors, a consumption goods sector and a c~~ital goods sector. The economy 

~s assumed to be closed so that either there is no foreign trade, or such 

trade is negligible. Labour is in abundant supply and it is also assumed that 

once machines are allocated to one of the two sectors, they are not 

reallocated. The problem addressed in the model is how to allocate machines 

between the two sectors in such a way as to maximize consumption over a given 

planning period: machines, produced by the capital goods sector, can either 

be allocated to this same sector in order to produce more machines, or they 

can be allocated to the consumption goods sector to produce consumer goods.!/ 

2/ In the rest of this paper, references to Africa implicitly are to 
sub-Saharan Africa, excluding South Africa. 

3/ This discussion draws on Cooper c., "Learning by doing in an open 
economy version of the Feldman model", given at the Fourth E.\DI General 
Conference, Madrid, September 1984. 
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The conclusion of the Feldman mot-"!l is that consumption vill be maximize.;! 

if in the first stagE all machinery is allocated to the capital goods sector, 

followed by a second stage when the total output of machinery goes to the 

c~nsumption goods sector. The model itself provides a solution to the 

question regarding the duration of the first stage. 

Examined in this way, the Feldman model has little relevance for African 

countries. Quite apart from its unrealistic simplifying assumptions about the 

way in which the economy operates, the model &sswnes the existence of a 

substantial capital goods sector and this assumption, as already shown, is 

violated for virtually all African countries. However, latei versions of the 

Feldman model are of far greater relevance. In otheL vers~ons the model is 

extended in order to include an export secto~.'!/ There are nov three 

sectors in the economy, a sector producing capital goods {I), a sector 

p~oducing goons (C), and a sector producing goods (X) that for convenience are 

assumed to be entirely for export. 

The resource allocation problem is now more complicated. Machines 

produc~d by the I-sector can, as before, be allocated to the I-sector itself, 

or to the C-sector, but they can also be allocated to the X-sector in order to 

produce exports. Furthermore, :uachinery needs in all three sectors can now 

also be met by machinery imported with the foreign exchange earned by the 

X-sector. Accordingly, the importance of the local capital gcods sector is 

diminished in so far as it is now possible to use imported machinery in each 

of the three sectors. 

In achieving the objective of maxi~izing the output of consumption goods 

over the planning period, the planners tterefore have a further choice: 
I 

either to expand the output of the I-sector in order to ob~ain the necessary 

machines, or to expand the output of tne X-sector and import machinery. This 

is the make-buy decision. 

I 

4/ See Hards D.K., "Economic gro~th with limited im9ort capacity", in 
Economic Development and Cultural Chang~, Vol. 20, No. 3, 1972. 
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From a static point of viev the make-buy decision is relatively easy to 

resolve. Since the aim is to end up with as many machines as possible by 

allocating resources in an optimal proportion between the I- and X-sectors, it 

is neces~ary to calculate the marginal return in each sector, that is the 

number of machines earne~ in each sector per unit of resources allocated to 

that sector. As long as there is a divergence between the cwo sectors, 

resources should be allocated to that which yields the higher return. Several 

factors will determine tae ntmber of machines earned and therefore the optimal 

allocation. The productivity Qf the I-goods sector will determine the number 

of machines (output) obtained per unit of resource input. In the case of the 

X-sector, productivity will determine the output of export goods received per 

unit of resource ill(.ut. In order to calculate how this translates into 

machines, information is needed on the amount of foreign exchange that will be 

earned by selling the export goods and the price of foreign machinery. In 

this way the calculation can be made as to ~he extent to which machines should 

be locally produced, or imported. 

The relevance for African countries is clear. On the basis of the 

assumptions made thus far, it may be c~ncluded that all other things equal the 

lower the level of productivity in t~e I-sector, the higher the level of 

productivity in the X-sect~r, the greater the earnings of foreign exchange per 

unit of exports and tte lower the price of imported machinery, the better will 

it be to allocate domestic resources to the X-sector rather than expand the 

local capital goods sector. 

However, the situation becomes far more complicated when we go beyond 

this static example. In order to make this clearer we turn now to the second 

set of questions examined by economists in relationship to the capital goods 

sector, namely the role of the technical change. 

The capital goods s~ctor lies at the heart of the process of technical 

change. The reason is that technical change of both the process and product 

variety requires the introduction of new or modified capital goods. 

Accordingly, improvements generated in the capital goods sector arc diffused 

to users throughout the economy. Unlike the first perspective on the capital 
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goods sector, which was concerned primarily with the optimal allocation of 

resources tetween the various sectors in the economy, the second perspective 

focusses on both the causes and consequences of technical change introduced in 

the capital goods sector. 

Wit~ regard to causes and consequences, some authors have stressed the 

economic significance of the capital-saving innovations introduced by the 
. 1 51 f · 1 • . h . . f . 1 capita goods sector.- By aci itating t e economizing o scarce capita 

and increasing the productivity of capital (the output-capital ratio) the 

capital goods sector contributes to growth and also to increases in the 

quality of output. 

Relating closely to capital-saving innovations, mention must be made of 

the adaptations and modifications that are made to machinery and equipment in 

the capital goods sector. From country to country there will always be 

differences in the conditions of both machine producers and users. In 

responding to these differences capital goods producers frequently make 

adjustments which at times result in the production of machinery which is 

better suited to local conditions than imported varieties. 

Recent research in a number of Third World countries has stressed the 

differences in conditions in these and the more industrialized countries. In 

the African context specific mention may he made of factors such as smaller 

markets and thus smaller scales of output, different demand characteristics on 

the part of both consumers and producers, different relative factor prices and 

resource availabilities, different production techniques (e.g. batch rather 

than continuous-flow production), etc. To the extent that capital goods 

producers possess the capabilities (or can, over time, develop the 

capabilities) to bring about changes in their processes and products, they 

will adju&t to these conditions and in the process produce capital goods that 

may be more suitable. There is certainly abundant evidence that capital goods 

producers in Latin American and Asian countries have produced machinery and 

~/ See Rosenberg, N., Perspectives on Technology, Cambridge; Cambridge 
University Press, 1976. 
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equipment with characteristics that have been beneficial in both local markets 

and export markets in other developing countries. Compared to machines 

available from industrialized countries, those available from developing 

country producers have at times ~een significantly chea~er, simpler to operate 

with fewer functions, and possibly lighter though less durable and precise. 

Although tia~ advantages of a lower price have been purchased at the expense of 

machine quality, the machinery is often ideally suited to conditions existing 

in developing countries where, with lower average incomes and smaller sized 

firms compared to industrialized countries, quality requirements are less 

stringent. 

Rather than the allocation of resources between sectors, the second 

perspective on the capital goods sector is concerned with the conditions under 

which technological capabilities in this sector can be developed thus 

contributing to an enhanced ability to adapt to local circumstances. These 

conditions will be discussed in more detail later in this paper. 

The make-buy decision, therefore, is more complicated than originally 

appeared in the static example. By taking technical change and technological 

capabilities into account the choice becomes more difficult. Even if the 

number of machines were increased by alloc~ting a given quantity of local 

resources to the export sector and importing machiner1 than if the same 

resources were devoted to the local capital goods sector, it is not 

necessarily concluded that it is preferable to be export-oriented. In some 

cases it will still be better to make capital goods locally rather than buy 

them from abroad. Two important examples will illustrate this. The first 

example is where longer run impr~vements in productivity, due to the effects 

of leP.rning, are sufficient to compensate for the short run loss in machines 

compared to the export alternative. This is the infant-industry case. The 

second example is where the local capital goods sector is also producing other 

advantages in addition to machines which should enter into the calculation. 

For instance, the local capital goods sector might simultaneously be producing 

experienced workers who are able to make modifications and adaptations in 

response to local circumstances. These workers may subsequently be employed 

elsewhere in the economy and their training is therefore a social benefit. 

This is referred to as a positive externality. Where a higher social value is 
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placed on this and possibly other externalities generated by the local capital 

~oods sector than on the shortfall in machines resulting from local prod~u:tion 

rather than importing, then it wi!l be justifiable to make rat~er than buy. 

Under these two situations, where the infant industries argument &pplies and 

where net externalities are sufficiently great, it will therefore be 

accept.1ble to produce capital goods locally even where in the sho~t run more 

machines could be earned by ex~anding the export sector. 

However, in practice it will be necessary to be extremely careful before 

accepting either of these arguments in justifying an expansion of the local 

capital goods sector. The reason is simply that infants do not automatically 

mature with the passage of time and positive externalities often turn out to 

be le~s significant than claimed. Furthermore, both productivity increases in 

infant industries and externalities are extremely difficult to measure and 

predict ex ante. If these ~xceptior~ to the static make-buy (allocative 

efficiency) rule do not materialize in practice, then ~here is a danger that 

the country will be worse off than if it were to import more of its capital 

goods requirements. 

Although economists have tended to approach the capital guods sector by 

asking two kinds of questions, namely about allocative effici~11ey and 

technical change, these two issues can, and must, be integrated in any 

policy-oriented analysis of this sector. In addition to the static gains and 

losses involved in the expansion of the local capitJl goods or export sectors 

an examination is also requiretl of the factors determining technical change 

and productivity improvements in the sector. The latter factors will have an 

important bearing on the longer run costs and benefits of the local capital 

goods sector. 
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3. nlE ROLE OF nlE CAPITAL GOODS SECTOR IN SUB-SAHARAN AFRICAN COUNTRIES 

1~is part of the paper begins with a discussion of the role of the 

capital goods sector in several initiatives that have recently been taken in 

African countries. Here it will be seen that this sector has been designated 

as a priority for industrial development. There follows a review of the 

current status of the capital goods sector in African countries on the basis 

of the latest available statistical data. Then, the role of the capital goods 

sector in specific African countries is examined through a number of case 

studies while the constraints on the growth of this sector are analyzed in the 

next section. iinally, S'111le of the strategies t~at have been followed in 

various African countries for developing the local capital goods sector are 

rt: viewed. 

3.1 The recognition of the L•portance of the capital goods sector in recent 

African initiatiYes 

'nte capital goods sector has been accorded a particularly important role 

in same of the most significant initiatives taken in the 1980s to accelerate 

the pace of industrial development and economic growth in African countries. 

A starting point for aumy of these initiatives is the "Lagos plan of action 

for the economic development of Africa, 1980-2000" which was approved by the 

He2d3 of State and Goverrment of the Organization of African Unity in April 

19b0. In connection with industrial development the Lagos Plan stressed the 

importance of the "phased development of basic industries which are essential 

for self-reliance, since they produce inputs for other sectors".~/ These 

industries include those which produce basic needs coaaodities as veil as 

others which provide some of the necessary inputs. The latter include the 

mechanical, electrical and electronic industries, which are also the 

industries responsible for the production ot capital goods. 

The Lagos Plan, and the earlier Monrovia Strategy, were given a 

significant boost when, in December 1980, the General Assembly of the United 

Nations proclaimed the 1980s as th~ Industrial Development Decade for Africa 

6/ Organization of African Unity, Lagos Plan of Action for the Economic 
Development of Africa, 1980-2000, Geneva, 198, p. 22. 

I 
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and call~d upon "the United Nations Industrial Development Organization and 

the Economic Coanission for Africa, in close co-operation with the 

Organization of African Unit!7
• to formulate proposals to imple:nent the 

progranne for the Industrial Development Decade for Africa and to monitor its 

progress." This resulted in the publication of "A Progranne for th~ 

Industrial Development Decade for Africa" in 1962}_/ 

From the point of view of the present interest in the capital goods 

sector, this prograane is important since it elaborates on the notion of basic 

industries introduced in the Lagos Plan. Noting that "it is virtually 

impracticable for any country to develop all priority industries 

simultaneously", the Prograllllle calls on "each country or group of countries 

( ) l 11 d · d · .. st eo · d · d f · d · to se ect so-ca e core 1n ustr1es. - re 1n ustr1es are e 1ne 1n 

terms of the possession of one oi. more of the following four characteristics: 

backward and forward linkages, the contribution to a self-reliant and 

self-sustainin~ industrial base, the reduction of dependence on external 

factor inputs and the earning of foreign exchange. Two categories of core 

industry are identified, resource-based and engineering-based, the latter 

including the capital goods sector. However, in discussing the capital goods 

sector, reference is made not only to the production of machinery, but also 

spare parts and componen;;s, and it is noted that the lack of those items "is 

becomin~ the major cause for the low-capacity utilization or closing down of 
. . l .,9 / ex1st1ng p ants. -

Further details are provided in the 1982 Prograane on the role of the 

core engineering industries and the central diagram is reproduced here as 

diagram 1. This makes it clear that the production of machinery used in the 

manufacture of basic needs goods is given the central role in the core 

engineering industries. The production of machinery, in turn, requires the 

7/ United Nations, "A Prograame for the ln<iastrial Development Decade 
for Africa. Guidelines for priority actions during the preparatory phase 
(1982-1984"), Nev York, 1983. 

I!/ ~t P• 3. 

I 9/ ~. P• 4. 
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development of related production processes &uch as foundry, forging, heat 

treatment, machining, tooling, fabrication 3nd metal coating. In Africa, it 

is noted, the latter processes are mainly located in railway workshops, 

dockyards. large repair and maintenance workshops, and private and parastatal 

engineering industries. 

The importance of the capital goods sector has also been stressed in 

other initiatives involving numbers of African countries. In this connection 

a particularly important example is The African Regional Centre For 

Engineering Design and ManufactJring established originally in April 1979 with 

headquarters in Ibadan, Nigeria. At the beginning of 1984 this centre, 

ARCEDEM, had twenty-three members: Algeria, Benin, Burkina Faso, Burundi, 

Comoro, Congo, Egypt, Ghana, tuinea, Kenya, Liberia, Mali, Morocco, Niger, 

Nigeria, Rwanda, Senegal, Sierra Leone, Sudan, Tanzania, Togo, Zaire and 

Zambia. ARCEOEM is explicitly concerned with the development of technological 

capabilities in the capital goods sector so that this sector may play an 

appropriate role in adapting and improving capital goods. Titis is m~de clear 

in the otjectives of ARCEDE" which are to assi$t member states in the 

development of capability for engineering design and manufacturing of 

industrial and agricultural machines and equipment by way of~ 

adaptation of foreign designs of simple r.iachines and other industrial 

equipment; 

development of indigenous designs of simple machines and equipment; 

development of prototypes of machines and equipment; 

manufacture of machines and equipment in small batch quantities; 

training of engineers and technicians in the field of design and 

development of engineering equipment. 

The importanc~ of the capital goods sector has also been stressed in sane 

African regional initiatives. One example is the Southern African Development 

Co-ordination Conference (SADCC) which has as its members southern African 

coun~ries, excluding South Africa. In one of the earliest policy documents 

published in 1981 by SADCC, titled "Industrial Co-operation", the role of the 

capital goods sector is emphasized in much the same way as in the Lagos Plan 

and the Programme for the I~dustrial Development Decade for Africa. While the 



- 15 -

earlier industrial projects put forward for funding by SADCC excluded projects 

in the capital goods sector, in 1984 this sector was identified for future 

attention. Specific mention was made of machine tools, irrigati~n pumps, 
• . . nd • 1 11 · k d · io I ~inLng equipment, e rai way wagons, ro ing stoc an equipment-- • 

It is accordingly clear that a good deal of attention has been given in 

many recent African initiatives to the importance of che capital goods 

sector. Additional reference should be made to a major stu~y of African 

countries, "AccelP.rzted Development in Sub-~aharan Africa; An Agenda For 

Action", published by the World Bank in 1981. 11tere are significant 

differences between the World Bank report and the Programae for the Industrial 

Development Decade for Africa (IDUA) prepared by the Economic Commission for 

Africa, the Organization of African Unity and the United Nations Industrial 

Development Organization. In particular, while the World Bank's study 

proposes "an agriculture-oriented development strategy with industry in a 

supporting role" (p.95) 1 the IDDA, while also stressing the importance of 

agriculture-related industry, tends to assign a greater overall significance 

to industrial develcpment in achieving the goal of accelerated development. 

Whereas the progranme of the IDDA emphasizes the importance of developing the 

capital goods sector and deepening its forward and backward linkages with 

other sectors, the World Bank study makes no specific mention of the capital 

goods sector as a priority target for development. 

3.2 Review of the current status of the capital goods sector in African 

countries 

3.2.1 Industry in Africa and the rest of the developing world 

As is well known, Africa is the least industrialized region amongst 

developing countries and this has important implications for the capital goods 

sectcr. In 1982 Africa contributed 1.11 per cent to total world manufacturing 

value added, rising from 0.77 per cent in 1963. This compared with 0.80 and 

0.49 per cent in West Asia, consisting of Cyprus, Iraq, Kuwait, Lebanon and 

19/ Southern African Development Co-operation Council (SADCC), Current 
StatuS-of Industrial Projects, 1984, p.14. 
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Turkey, 3.43 and 2.13 per cent in South and East Asia, and 5.68 and 4.71 per 

cent in Latin America respectively.!!/ The contribution of manufacturing 

industry to GDP per head of population is significantly lower in Africa than 

in other regions of the developing world. In 1981, in terms of constant 

1970 United States dollars, this figure was 29 for Africa, {excluding South 

Africa), compared to 34 fer Asia and thP. Middle East {excluding Japan and 

Israel) and 191 for the Caribbean and South America. 121 Starting from a low 

base, however, growth rates of manufacturing value added have been 

satisfactory in Africa compared to other developing rtgions. Between 1975 and 

1980 the annual growth rate in MVA, at constant 1975 prir.es, was 6.3 per cent 

for Africa compared to 6.0 per cent in all ~ther developing regions. In 

1970-1975 the figures were 5.5 and 7.7 per cent, and 8.5 and 7.0 per cent in 

1960-1965 respectively. 131 However, the relative performance of growth in 

GNP per capita was less satisfactory. From. 1970-1981 this figure was 0.9 per 

cent for sub-Saharan Africa, including South Africa, compared to 3.1 per cent 

for East Asia and the Pacific, 1.5 per cent in South Asia, 2.6 pe: =~nt in 

Latin America and the Caribbean and 3.1 per cent for all developing 
. Ml 

countries.~ 

However, as is shown in table 1, African MVA is highly concentrated in 

several sectors. More specifically, most value added is produced in the food 

processing, beverages, textile, and clothing sectors. The sector of 

particular significance in the present study, the capital goods sector, is 

relatively insignificant. 

Furthermore, the aggregated figures for industry in Africa conceal a wide 

variation across the continent. In 1979, for example, only four countries 

were responsible for 60 per cent of total African MVA~ Algeria, E~ypt, Morocco 

11/ Industry in a Changing World, United Nations, New York, 1983, 
table-rl.10, p. 36. 

12/ The capital goods industry in Latin America: Present situation and' 
prospects, table 9, p. 17, UNIDO/IS.478, 1984. 

13/ Industry in a Changing World, U&ited Nations, op. cit., table V.2, 
p. 102:' 

_!!/ ~' table V.l, p.101. 
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Table 1 Major industrial sectors in 22 African countries, 1970, 
with shares in total manufacturing value added (per cent)!/ 

Country Major sectors (with shares in tf./A)~ 

Burund i!:.f 

Congo 

Egypt 
Ethiopia 
Ghanl'l 

Kenya 
Libyan Arab 

Yamahiriya 

Madagascar 
Malawi 

Mauritius 
Jfozambi que 
Nigeria 
Rwanda 
Somalia 
Sudan 
Swaziland 

United Republic 
of Cameroon£! 

United Republic 
of Tanzania 

Togo 
Tunisia 
Zambia 
Zimbabwe 

Beverages (46), clothing (16), metal products except 
machinery (15), food (14) 
Beverages and tobacco (20), petroleum refining and 
products (18), food (16) 
Textiles (32), food (10) 
Textiles (28), food (27), beverages (16) 
Petroleum refining (15), textiles (11), food (11), 
non-ferrous basic metals (11), beverages (10) 
Food (19), transport equipment (11) 

Tobacco products (44), food (14) other chemical 
products (11) 
Food (29), textiles (20) 
Food (22), beverages (17), tobacco products (12), 
textiles ( 11) 
Food (61) 
Food (36), textiles (11) 
Textiles (24), beverages (15), foGd (12) 
F?od and beverages (89) 
Food (89) 
Textiles and clothing (27), food (21), beverages (14) 
Wood, wood products and furniture (57), food and 
beverages (3 7) 

Foo~ (30), non-ferrous basic metals (17), beverages (12) 

Textiles (22), food (21) 
Textiles (37), beverages (33), food (20) 
Food (19), industrial and other chemical products (13) 
Beverages and tobacco products (~l), food (14) 
Food (12) 

a/ Major sectors defined as accounting for at least 10 per cent cf total 
~A (1970). 

&/ Precise sector definitions are based on the ISIC classification. 

~/ Refers to shares of output. 

Source: UNIDO, Recent Industrial Development in ~frica, UNIDO/ICIS.117, 
August 1979. 

------. 
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and Nigeria. ror this reason, Clnd as a prelude tc. discussing the capital 

goods sector in more detail, we consider in the following sub-section the 

question of grouping African countries. 

3.2.2 Trade in capital goods 

For two reasons it is worth beginning a statistical examination of the 

capital goods sector in African countries with an analysis of trade data. The 

first and most important reason is that the larger part of capital goods 

requirements in African countries are imported. Local pro~uction, as we shall 

see later, accounts for a relatively small proportion of capital goods 

consumption. The second reason is that the trade data tend to be more 

reliahlP- and complete than data on production. 

Data on capital goods are provided in tables 2, 3.1 and 3.2. Several 

points must be kept in mind in examining these tables. Firstly, the capi~al 

goods sector has been defined in t':rms of SITC categories 69 and 7. Sixty 

nine refers to metal manufa~tures NES and includes tools while 7 refers to 

h . d . 15/ mac 1nes an transport equipment.--

Secondly, it will be seen from the tables that in many cases current data 

are not available for all countries. A particularly serious problem is that 

for many African countries the available figures extend only as far as the 

middle-1970s. This is an important shortcoming in view of the deteriorating 

lS/ in defining the capital goods sector at this level of aggregation 
it is impo~cant to note that we are including items that are not, strictly 
speaking, capital goods. As has been already mentioned, the capital goods 
sector is of particular interest precisely becaus~ it is responsible for 
producing tihe means of production which are used in all se~ toL·s of the 
economy. tin the capital goods sector local machinery is produced and foreign 
machinery modified and adapted under the conditio~s prevailing in the domestic 
economy. I 1n this way, production is facilitated in using sectors. It should 
not, howeve'r, be pretended that this definition is watertight for empiric.al 
purposes. Intennediate goods, such as steel and chemicals, have been excluded 
from the de'finition of capital goods on the grounds that while they are uted 
in production, they are not the means of production. In som~ cases, however, 
in the gre~' area, there will be room for debate as to whether particular 
cormnodities' are capital goods. At any rate, there are items in the SITC 
categories 'included here which one would not normally think of as capital 
goods, such' as household equipment vr television and radio receivers. This , 

I • I• 

shoutJ be bprne in mind in interpreting the present stat1st1cs. 



Table 2. Imports or all capital goods !I by country 1973-1980 
(thousand US$> 

Car;ilt.al good11 
Tot.al imp. as " of 

1973 1974 1975 1976 1977 1978 1979 1980 Imports Year tot.al i.mp. 

Angola i21,s52 237,460 624 ,329 (19 74) 38.03 
Benin 49,456 n.a. n.a. n.a. 1611, 302 (1')74) 30.10 
Burkina Faso 76, 144 76,262 97. 293 117 ,294 357,955 (1980) 32. 77 
Burundi 21,5011 31,033 1111, 721 46,806 167. 224 (1980) 27. 99 
Central Afr. 

Republic 28, 712 24,690 31,309 32,007 80,461 (1980) 39. 78 
Chad 19,54!:l 23,552 35,054 110,050 (1975) 31.85 
Congo 66,704 65,594 90,200 83, 119 266,414 (1979) 31.19 
Ethiopia 121,447 193,1106 217,753 227,008 721,367 (1980) 31.117 
Cabon 214,892 238,165 349,680 n.a. 705,846 (1977) 49.54 
Caabia 6,241 8,338 12,358 13,502 73,067 (1977) 18.48 
Chana 220, 726 256,546 321,408 356,151 1,002,512 (1978) 35. 52 
Guinea-Bi Hau 10,397 9,162 7,752 32,340 (1977) 23.97 
lvoc-J Coast 482,903 744,673 1,032,103 948,554 2,390,095 (1979) 39.69 
IC.enJa '478,203 738,349 609,430 783,926 2,589,939 (1980) 30.27 
Madag&9car 112,842 157,075 252,226 264,907 676,477 (1?80) 39.16 .... 

\C 
Malawi 71, 784 143,095 1110 ,4118 167 ,987 440,230 (1980) 38.16 

I 
Mali 31,157 41,840 48, 759 52,680 158,731 (1977) 33.19 
Mauritius 81, 711 98,411 117,978 110,507 498. 3 72 (1978) 22.17 
llo&aabique n.a. n.a. n.a. 327,037 ( 1972) 
Niger 30, 129 30,549 30,618 45,969 127,093 (U76) 36.17 
lligeria 4,216,639 5,713,456 6,385,263 4 • 462. 444 10,274,326 (1979) 43.43 
Rwanda 16,41166 32,847 31,';43 35. 1'46 113,953 (1977) 31. 37 
Senegal 242,857 274,892 267,970 860,867 (1981) 24.85 
Sierra Leone 37,158 54,315 35,427 35,544 166,279 (1976) 21.38 
Togo 69,481. 107 ,043 166,917 203,501 518,460 (1919) 39.25 
Uganda 37,885 50,417 64,569 50,249 157,521 (1976) 31.90 
United Rep. of 

Cameroon 317 ,212 462,103 506,604 621,989 1,538,365 (1980) 40.43 
United Rep. or 

Tanzania 306,094 564,2110 563,521 467 ,833 1,211,386 (1980) 38.62 
Zaire 363,905 314,689 337,762 302,334 796. 714 (1918) 31 .95 
Zaabia 370,366 266,033 300,044 251,396 628,311 (1978) 40.01 
Ziababwe 188,663 160,206 234,459 939,819 (1979) 24.95 

!1 Capital Goods a SITC 69+7. 

~: 1981 Yearbook of lnlernatlonal Trade Statistics, UN, 1983. 

----- ....__ _..- --
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balance of payments situation in many African countries in the latter 1970s 

and early 1980s which has had major implications for the import of capital 

goods. The lack of data makes comparison between countries difficult. 

However, to examine only those years for which figures are available for all 

African countries would imply a failure to take account of the deteriorating 

situation. Accordingly, in the tables the latest figures have been used. 

From table 2 it r.an be seen that capital goods imports, as defined in 

this paper, constitute a significant proportion of total imports amounting to 

around one third of the total for most countries. Bearing in mind that the 

data in the final column of the table are not strictly comparable since they 

refer to different years, it is nonetheless of some interest to note that 

while there is sorue variation, for most countries capital goods constitute 

between 30 and 39 per cent of total imports. Only four countries are above 

.-his figure: Gabon - 50 per cent, Nigeria - 43 per cent, Can.e":"oon - 40 per 

ct•nt, and Zambia - 40 per cent. While both Gabon and Nigeria are oi ~­

ex1-orters, Zambia is an important mineral (copper) exporter. In only ,;even 

cour.tries was the proportional figure for capital goods below 30 per cent. 

The four countries with the lowest figures were the Gambia - 19 per cent, 

Sierra Leone - 21 per cent, Mauritius - 22 per cent and Guinea-Bissau - 24 per 

cent. 

Furt~er details on import are provided in tables 3.1 and 3.2 where a 

breakdown ts provided of capital goods imports. Unfortunately, however, there 

are again c11111parability problems. To begin with, as in the previous table, 

the figures .fo not always deal with the same years but in addition the 

statistics ar.~ presented on the basis of one of two non-c.J:nparable formats, 

namely SITC (r~vision 1) and SITC (revision 2). Acco~dingly, comparison is 

possible only between countries using the same format as is made clear in the 
I 

table. 

In the case of revision 1 it' is evident that for most countries item 71, 

non-electrical machinery, was the: most important import category, followed by 

73, transport equipment and 72, electrical machinery. In attempting to 
I 

establisn the significance of various categories ~f capital goods iiq,orts it 

is useful, as a first approximation, to calculat~ the proportional 

contribution of each sub-sector at the two digit level to total imports of 
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capital goods. Again, however, due caution must be exercised in interpreting 

the results since the data refer to slightly different years and since the 

means are unweighted. 

The most important sub-category of imports is SITC 78, road vehicles, 

which accounted for an average of 28 per cent of total capital goods imports. 

Second was SITC 72, machines for special industry, responsible for an average 
I 

of 15 per cent. Third was SITC 74, general industriai machinery NES, 14 per 

cent; fourth SITC 69, metal manufactures NES, 11 per cent; fifth SITC 77, 
I 

electrir~! machinery NES, 10 per cent; sixth SI'IC 79, othe~ transport 

equipment, 7 per cent; seventh SITC 71, power generating equipment, 6 per 
I 

cent; eighth SITC 76, telecommunications and sound equipment, 5 per cent; 
I 

ninth SITC 75, office machines, one per cent; a~d tenth SITC 73, metal working 

machinery, one per cent. 

In discussing imports of capital goods, special meotion should be made of 
I 

spare parts and components. The lack of availability of these items du~ to 

foreign exchange constraints has been identified as a major cause of low 
I 

capacity utilization in many African countries. ' le has been estimated ti1at 
I 

between 1972 and 1977 African countries importe4 nearly USS 10 billion FOB 

spare parts for the engineering sector. In 1981 alone the figure was 

USS 4.1 billion and it was estimated that between 1980 and 1985 spare parts 

imports will amount to US$ 26 billion. 161 These figures suggest that one of 
I 

the important functions of the capital goods sector lies in the production of 

spare parts and components, in addition to mach~nery. This important point 

should be considered later. 

In tables 4, 5.1 and 5.2 data are provided'on capital goods exports by 
I 

African countries. While capital goods reflectithe industrial structure and 

needs of countries, and may also provide indirect information on local capital 
I 

goods producing capabilities, data on capital goods exports provide an 

indirect indication of the efficiency of capitaJ goods producers. : Assuming 

that subsidies of one form or another are negligible, an assumption that seems 

16/ Economic Commission for Africa, Local 'Manufacture of Sel'ected 
Spare Parts for Engineering Industries in Africa, 1984. ' 

I 



table 3.1. Bre•kdoNn of caplt•l good• l•port1 bf country 
( thouHnd USS) 

total i•port S l T C 

of cepital 
Count.rf Year good• 69 71 72 73 74 n 76 11 78 79 

Angola+ (1914) 237,460 23,493 122,12'5 30,903 70,939 

Benln+ Cl97olJ) "9,06 6, 712 19,197 9,961 12,816 

Burkin• faso• (1910) 111,294 12,3'55 6, 185 12,940 696 12,ll'H l,2'Jl ........ 12,952 olJolJ,132 7,102 

lllll'lllllt h Cl9ll0) 46,806 13,420 12,911 7,791 12,68" 

Central Afr. 
ltepubllc• (1980) 32,007 olJ, 167 1,173 2,957 161 3,970 o1J'5l l,19olJ 3,513 13,120 33 

Chad+ (191')) 3'5,05olJ 3,306 lolJ,9'59 olJ,621 12,167 

Conga+ tl919) 83,119 13,04'5 31,olJ85 lolJ,510 24,079 

'Ethioph• (1980) 227,008 25,738 7,olJ52 65,5416 2,9541 l•.~69 2,327 8,551 18,377 73,561 3,527 

Oaboa. (1971) 30,610 55. 723 96,621 69,687 127,U9 

Gubla+ (1911> 13,502 1,9o1JO 3,506 •,160 3,896 

Ghan•• (1978) 356,1$1 27,398 162,447 38,olJ82 127 ,824 

6uinee-8i1a1u+ C1977> 7,752 l,U3 2,313 1,976 2,191 

lvorf co .. t• (1979) 9411,55" 110,702 52,283 lO'j, 111 8,868 lSolJ,266 15, 766 50, 717 92,391 218,163 139' 521t 

lenf a+ Cl9ll0) 713,926 58,573 333,785 110 'uo 281,09 

ltadagascar• (1980) 26olJ,907 35,901 141' 760 63,516 3,880 31,'52• 3,560 U ,520 22,083 56,624 U,540 

ltalavi• (1980) 167,987 19, 701 7,618 18,228 1,022 17 ,881 l,•71 .1,20 26,761 olJ4,0ll 19,984 

lta\l+ (1917) U,680 41, 737 16,599 8,500 22 'e..• 
ltaurltiua+ (1911) 110,507 17,220 0,665 27,570 16,052 

lto&aablque+ (1971) n.a. 21, 131 3olJ,616 n.a. n.a. 

Nlger+ (1976) olJS,969 olJ,383 17,210 6, 15 7 18,219 
I\) 

Nlgerh• (1979) ••• 62,4•4 UO,UO 1,379,008 1,063, 725 1,549,270 
I\) 

hand a+ (1917) 35,7olJ6 8,960 6,983 5,838 13 '96'1 
I 

Senegal• (1981) 213,937 25,860 17, 722 26,olJ63 2,272 39,966 4,621 12,295 21,496 44,170 19 ,072 

8lel'l'a t.eone+ (1916) 35,5414 5,875 13,429 7,567 8,761 

Togo+ (1919) 203,501 53,096 76,Ul ••,520 29,415 

Uganda+ ( 1976) 50,249 7,927 20,208 8,398 13,671 

United ltep. of 
c-roon• (1980) 621,989 99,609 45,222 85,120 8,44• 114,731 6,160 U,50olJ 55,592 142,422 49, 185 

United ltep. of 
T111u11le+ (1980) 4167,833 38,552 22•,261 6olJ,642 140,372 

Zaire+ Cl911U 302,334 49,853 126,2U 56,258 69, 728 

lob la+ (1978) 251,396 25,590 105,997 0,465 70,345 

ll•b••· ll979) 2JolJ,i159 17,265 110,126 43,959 63,011 

Ill tg 31~ ~lt!l2Il!j 

UI!: U!!! U :i:n:!O l B!! :U 
• 69 - "etal "anufacture1 N.E.S • • 69 - 1tel1l Manufactura1 N.E.S. 

10 - Power Gveneratlng Kqulpaent 71 - Machinery non-electric ,, Mt~h\,\t'll tor Speclal 1"du1tr1 72 - Rlectrlcal K1chlner1 ,., - ltetalworklng Mechlnery 73 - Tran1port Equipment 

14 - General tndu1trl1l Machinery N.K.S. 
1~ - Oflice Machines ADP Kquip!ll9nt. ,, - Teleco11111unlc1tlon1, Sound Kqulpment 
11 Elect.rlcal Machinery N.E.S. et.c. 
18 - load Vehicles 
79 - Other Transport Kqulpment 

lhllm:.ct 1981 Yeftrbook of tnternttlonal Trade Statl1llcs (UN 1983). 
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Table 3.2. Breatdaela of capital goods i.,orts bJ COtlat~ 
(per ceat• 

SITC ., 11 "2 73 14 15 16 11 11 19 

C.atq Year 'I. 'I. 'I. 'I. 'I. 'I. 'I. 'I. 'I. 'I. 

&agol .. (191U 9.9 51.4 13 0 29.9 
... ia+ (1974) 13.11 40.2 20.1 25.9 
larltiaa Faso* (1910) 10.5 5.11 11.0 0.59 :0.1 1.06 5.49 11.0 37.6 6.05 

.. nadi+ (1980) 21.7 21.6 16.6 27.1 
Ceatral Afr. 

lepabllc* (1910) 14.9 5.1 9.2 0.52 12.4 i.n 3.13 10.9 40.9 0.103 

Cbcl+ (1915) 9.43 42.1 13.2 34.1 

°"'" (1919) 15.1 39.9 11.5 21.96 
ltlllopla• (1910) 11.l l.H Zl.9 l.l 6.'9 i.oz 3.16 a.ot JZ.4 1.55 

Clallott (1917) 15.9 21.6 19.9 36.5 
a.bla-t (11117) 14.4 25.9 30.I 21.1 
Glaaaa+ n•.,11> 1.69 45.6 10.1 35.9 
Glllaee-lllHH (1917) 16.4 29.1 25.5 21.3 
horr CaHt.* (1919) 11.1 5.51 11.1 0.93 16.l 1.66 5.:n 9.74 :ll.l 14.7 

IHJH (1910) 1.41 42.6 14.0 35.9 
lladqHcar* (1910) 13.5 5.51 Z3.9 1.46 14.Z l.34 4.35 1.34 Z0.9 5.17 

llal••l* (1910) 11.1 4.53 10.1 0.6 10.6 0.11 6.6' U.9 26.2 11.9 
... u. (1911) 1.99 31.5 16.l 43.4 
llanltluH (1911) 15.6 44.9 24.9 14.5 
BDz_..i .. e+ (1912) 
ll1er+ (1916) 9.53 37.4 13.4 39.6 
ll1erla+ (1979) 10.5 30.9 23.1 34.1 ........ (1971) 25.l 19.5 16.3 39.1 
111111•1•1• Cl91U 12.l 1.21 12.4 1.06 11.1 2.16 5.15 10.0 20.6 8.91 

llerr• Leone+ (1976) 16.5 37.1 21.3 24.6 
to1o+ (1919) 24.I 37.6 21.9 14.4 
V1aadat (1916) 15.1 40.2 16.7 21' .2 
Ualted Rep. of 
C-rooa* (1910) 16.0 1.21 13.1 1.36 11.4 0.99 Z.49 1.94 Zl.9 1.91 

Ualted lep. of , ........ (1910) 1.24 41.9 13.I 30.0 
lalre• (1971) 16.5 u.1 11.6 23.1 
Zlldlla• (1911) 10.2 42.2 19.7 27.9 
U•abw+ (1979) 7.36 46.9 11.7 26.9 

111 la 111' ~111&2[i•• 

UK.1.lll...ll UI~....!Jll..ll. 
• 69 - lletsl llanufactures 1.E.S • .. 69 - lletal llanu(actures N.!.S • 

71 - Power Cenereting lquiP119nt 71 - Racbinerr non electric 
7Z - llachlnes for Special lndustrJ 72 - llect.rical M1cbiner1 
73 - llet.1lworklng llachinerf 73 - Tren1port. Equipment. 
74 - General Industrial llacbinerr l.E.S. 
75 - Office llacblne1 ADP lquiP119nt 
76 - telacG11mUnlcat.lon1. Sound lqui,..nt 
77 - llectrlcal Machlaerr l.E.S. etc. 
71 - load Vehicles 
79 ·· Other transport. lqui,..nt. 

lull.I: 1911 Yearbook of lnternat.ional Trade St.ali1t.ic1 (IJI 1913). 



Table •· Cap~t.al gooda!I exporl• by country 1973-1980 
( t.hOUHnd US$) 

c. Good• c. Good• 
Capital lxp. t. lip ... 

COOdl Cap.Good• Total oC Tot.. 
Couat.C'J 1913 19U 1915 1976 1977 1978 1979 1980 lmp, )ZI lmp. J?I llp, J?I ll:1p, J?I Year 

All&ola 959 1,121 237 ,"60 0.0325 1,229,325 0.629 197/t 
Bea in "9,456 20,300 1974 
luC'ltiaa FHO 694 :f51 3,009 2,540 117 ,294 0.0216 90,227 2.815 1980 
Buruadi 46,806 59,098 1980 
Cent.r. Aft:'. 
Republic 32,007 115,400 1980 

Chad Ul 04 2,U2 35,054 0,0697 40,031 6.10 1975 
eoqo 4t127 3,024 6,960 718 83,119 0,00863 509,273 0.141 1979 
l:t.llliopia 227 ,008 424,690 1980 
Gabna 349,610 1,218,209 1977 
Gabi a 13,502 47 ,562 1977 
Gbaaa 1,433 1,326 3,244 1,145 356,151 0,00511 992,444 0.186 1978 
Guiaea-BhHU ft, a. 7,752 11,099 1977 
lYOC'J CoHt. 31,415 31,016 37,544 65,416 941,554 0,0689 2,506,8/fl 2.609 1979 
l.•Qa 35,636 36,240 33,075 52,805 763,926 0.0674 1,389,000 3.802 1980 
... dqaacu 2,602 7,717 5,901 8,606 264,907 0.0325 316,517 2.227 1980 N 

... lawi 4,484 5,162 4. 211 10,256 167 ,987 0,0611 285, 1118 3.597 1980 
,,. 

.. u 2,626 1,0U 439 146 52,610 0,00277 1211,580 0.117 1977 

.. urit.lus 11,223 10,956 11,310 11,209 110,507 0.101 325,759 3.440 1978 
llo&allblque 2,133 3,932 ft ••• n.a. 295 '999 3. 787 19711 
•la•r 1,532 1,653 4,957 1,085 45,969 0.0236 133,870 0.810 1976 
•ia•rla ". 462' """ 

16,405,153 1979 
..... d. 665 10 n.a. 210 35,746 0.00517 91,665 0.229 1977 
-·••&al 16,311 7,681 15,409 213,937 0.153 1142,1118 7. 379 1981 
Sierra Leoa• 101 174 405 'O 35,SU 0.0126 106,595 0.421 1976 
Toao 2,364 2,303 " ... 7,760 203,501 0,0311 211,422 3.552 1979 
ug .. da 50,249 351,695 1976 
Uait.ed aep. of 
c ... rooa 7,755 7 ,051 12,570 10,347 621,989 0.0166 1,320,872 o. 783 1980 

Ullit.ed ••t· or 
Taaa .. ta 1,266 ",966 3,650 4,128 467 ,833 0.00882 527,666 o. 782 1980 

Zaire 5,142 2, 782 6,842 5. 274 302,334 0.0174 899,362 0.5811 1971 
Z.abi• 3,026 3,212 1,891 2,510 251,396 0.00998 869,217 0.289 1978 
Zi91babwe 35,143 36,8011 115. 1183 n.a. 160,206 0.284 1,128,835 4. 02ft 1979 

!I Capital good1 • SITC 69+7. 
J?I ror lat.eat. available rear. 

~ource: 1911 Yeat:"book of lnt.ernat.ional Trade St.at.!at.ica. 





Table 5.2. Breakdown of caplt.al gooda •sport.•, by SlTC cat.eaory, by couniry 
(per cent> 

Total capital aooda 
e1Port1 

Lat.eat Divlalon 
CouatC'J Year 69 1 11 72 73 74 76 71 79 

u101a• (1970 100 00 21.19 75.67 

•••l•• (1970 
•urtlaa r .. o• (1910) 19.29 10.11 13.50 18.17 12.13 7.40 18. 70 

8UC'Uadl• (1910) 
ceat.ral AfC'lcan 
hpubuc• (1910) 

Cb ad• (1975) 11.63 18.37 76.95 1.68 2. 74 

eoqo• (1919) 1.91 91.09 31.30 27 .51 25.21 
St.lalopla• (1910) 
Cabon• (1977) 
Callbla• (1977) 
Cbaaa• (1978) 100 00 
Gulaea-li11au• (1971) 
1Yor1 eo .. t.• (1919) U.94 18.06 11.111 13. 73 4.97 24.57 

len1a• (1980) 2•.86 n.1• 23.21 11.63 40.29 

ll•d•&••car• (1980) 100.00 17.911 

Kalawt• (1910) 100.00 0.11 40.69 '·" 31t.99 IS.04 ~ 
11au• (1977) 100.00 56.15 31i.93 8.22 

••urltiUI• (1971) 100.00 9.00 17.11 

tlo&aMique• (1970 100.00 100.00 

lli&er• (1976) 1.39 91.61 37.60 16.59 37.42 

Ni&eC'la• (1979) 
ltvanda• (1971) 100.00 100.0 

Sene1a1• (1981) 31.13 61.81 6.99 10.0l 1.21 2.97 21.96 13.03 

Sl•rC'a 'Leone• (1976) 100.00 
to10• (1919) 21i.02 15.91 lil.60 21.86 

U&aada• (1976) 
u• of c ... C'OOn• (1980) 10.U 19.53 15.21i 
UI of taa&aaia• (1910) 29. 21i 70. 76 65.36 
Zain• (1971) 100.00 20.19 31.63 
Z&Mla• (1971) 100.00 
u-.w.• (1979) 36.91 63.09 23.21 25.37 14. 1)2 

• - Sltc taev. 1). S•• t.able 2. 
• - Sltc (lev. 2), s .. t.abl• 2. 

IBJ:ll: 1~11 YeaC"boot of lnt.ernat.lonal Trad• St.at.l1t.lc1, United Nat.lon1, 1913. 

' 
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reasonable to make in the case of most African countries, exports provide an 

indicatior. that production is taking place at international levels of 

efficiency. For this reason exports are frequently used as a measure of 

efficiency and competitiveness. 

In table 4, data is provided on the importance of capital goods exports. 

From this table it can be seen that capital goods exports are an insignificant 

proportion of capital goods imports, indicating, unsurprisingly, that African 

countries lack a comparative advantage in the production of capital goods. In 

only three countries were capital goods exports more than 0.1 per cent of 

capital goods imports. In descending order these were Zimbabwe (0.28 per 

cent), Senegal (0.15 per cent) and Mauritius (0.10 per cent). It will be 

recalled that Mauritius also had one of the lowest import ratios. The final 

column of table 4, howe\rer, shows that for eight countries capital goods 

exports were more than 3 per cent of total exports. In descending order these 

were Senegal (7.38 per cent), <had (6.10 per cent), Zimbabw~ (4.03 per cent), 

Kenya (3.80 per cent), Mozambique (3.79 per cent), Malawi (3.60 per cent), 

Togo (J.55 per cent) and Mauritius (3.44 per cent). 

Further information is provided in tables 5.1 and 5.2 where a breakdown 

of capital goods exports is provided for these and the other African 

countries. In the case of Senegal, which has the highest ratio of capital 

goods exports to total exports, it can be seen that 22 per cent of capital 

goods exports consisted of road vehicles. However, 31 per cent of such 

exports were made up of metal manufactures NES, 13 per cent of other transport 

equipment, and 10 per cent of machines for other industry. In the case of the 

other ~ountry reporting its trade data on the basis of SITC revision 2, 

Malawi, the mcst important capital goods export item was machines for special 

industry, ~~~sisting of 41 per cent of total capital goods exports, followed 

by road vehicles, 35 per cent. While the latest figures do not refer always 

to the same year, it is clear that the largest exporters of capital goods in 

absolute terms include: Ivory Coast, Kenya, Zimbabwe, Senegal, Mauritius, 

Cameroon and Malawi. 'nle breakdown of capital goods exports on the basis of 

SITC (revision i) is given in the table. 

In tab~e 6 information is provided on intra-African trade in capital 

goods for the following countries: Nigeria, Ivory Coast, Kenya, Zambia and 

Zimbabwe. From this table it is clear that the Ivory Coast is the most 



Table 6. lnlra· regional lrade in capital good• t'or 1982 
(curronl t.hou1and US$) 

- - - - - -

SlJ!: §9 11'.nC lJ. U.ISC Z2 SlTC 73 
'Rosl t\oal Koll. Kost. 

lllport.a11t. Tot.al Import.•nt. Tot.al Import.ant. Tolal l•port.anl Tot.al 
Eaporter •rlcels e1:porl1 ltartels e1:po1:'l1 ltartelc e1porl1 Martel• nport.1 

•iaeria UR or Culeroon Ult of C&Mt"OOft Ult or Ca•roon UI o( CaMroon 
139 140 "' "' 79 89 394 404 

lt.hiopla Ivory COHl 
9 9 

lWOt"J Coast .. u Ult C&Mt"OOft Burtin• FHO Burkina FHo 
2.649 a.136 3,2"6 11,202 1,956 6,113 3,416 12,426 

hrlcina Faso lligeria Guinea UR of Cameroon 
2,300 2,599 895 2,128 . 

Ethiopia Elhiopla Elh\opia 
I\) 

~Cllf&_ Elhiopia ::JI 
- - - -o 58 249 20 394 394 33 33 

UK or Caaeroon 
13 

z...bi• n.a. Ivory Coa1t n.a. n.a. 
9 9 

Zi11babtfe n.a. t:t.hiopia n.a. ll:t.hiopia 
1 2 11 11 

~: UlllOO data base. 
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substanital exporter with exports to Cameroon, B~rkina Faso, Kali, Nigeria and 

Guinea. Non-electrical machinery was the most important export item, followed 

by transport equipment, metal manufactures NES and electrical machinery. 

Kenya came next with exports to Ethiopia and Cameroon, followed by Nigeria 

exporting to Cameroon, Ivory Coast and Ethiopia. Interestingly, while Zambia 

and Zimbabwe 'lere not significant intra-African capital goods exporters, they 

exported some capital goods to the Ivory Coast and Ethiopia which are a long 

distance away. 

Many questions, however, remain to be answered regarding the export data 

record~d in these tables. In particular, more research is needed in order to 

esLablish the reasons behind capital goods exports where these are relatively 

substantial. In many cases presumably foreign capital and foreign technology 

have provided the basis for production and trade in capital goods, but even 

here it would be desirable to examine the extent of indigenous capabilities. 

Similarly, it would be of great interest to identify any locally-owned firms 

that are imitating, modifying and adapting foreign machinery for local markets 

and for e~oorts, as has occurred in other developing countries. Furthermore, 

it is important to analyze the impact of government trade and incentive 

poli~ies on the activities of the local capital goods sector. Such 

information would facilitate a more enlightening interpretation of the trade 

data that has been summarized here. 

Before l~aving the question of capital goods exports, it is worth noting 

that attempts have been made to measure the comparative advantage of a number 

of countries, including some in Africa, in the area of non-electrical 

machinery. The African countries included in the sample are: Congo, Ivory 

Coast, Kenya, Liberia, Madagascar, Senegal, Cameroon, Tanzania and Burkina 

Faso. In a UNIDO study,1!! an index of revea~ed comparative advantage is 

used and information is provided for this and: other indicators of export 

competitiveness at the three digit level of thP. SITC classification. Not 
I 

surprisingly, none of the African countries iQcluded in the sample reveal a 

significant comparative advantage in non-electrical machinery. There are, 
I 

!!/ For a definition and methodology of
1

the
1

RCA, see UNIDO, World 
~on-electrical machinery~ an empirical study ~f t~e machine tool industry, op. 
cit, table 29, p. 31. 
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however, a number of questions arise about the significance that can validly 

bP. attributed to this measure of comparative advantage. Thus, for examp~e, in 

the case of machines for special industries (SITC 718) the Ivory Coast has a 

higher index of revealed comparative advantage than Ireland, 0.472 as compared 

to 0.38~, whereas its percentage share of total world experts in this category 

is 0.038 as opposed to Ireland's 0.226.!!/ Similarly, in the case of 

metalworking machine tools, while Austria and Belgium accounted for 1.48 and 

1.47 per cent respectively of total world exports of this item, their indices 

of revealed comparative advantage were 1.016 and 0.314. 191 Accordingly, 

this index must be seen very cautiously in order to avoid misunderstandings 

about its real significance. 

3.2.3 Production of capital goods 

Data is provided in table 7.1 and 7.2 on value added in the capital goods 

sector for African countries. One indicator of the importance of this sector 

is provided by its value added as a proportion of total manufacturing value 

added (see columns b in the table 7.2). As is evident from this table, in a 

number of countries capital goods value added exceeds 10 per cent of total 

manufacturing value added. The highest proportion, about 25 per cent, is 

recorded for Gabon which, it will be recalled, is an oil-exporting country 

with the highest import ratio. Other countries with a proportion in excess of 

10 per cent (and with the year of the latest available statistics given in 

brackets) included: Kenya, 16 per cent (1980); Malawi, 11 per cent (1975); 

Mali, 12 per cent (1981); Nigeria, 17 per cent (1978); Zambia, 17 per cent 

(1975); and Zimbabwe, 17 per cent (1980). 

Unfor:unately, data are available only in current United States dollars 

with the result, particularly since inflation was at times significant during 

this period, that it is not possible to calculate meaningful growth rates or 

18/ .!!?.!.!• p. 51. 

'!J_/ !!!2.• P• 129. 
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Table 7 .1. !lanuf acturing value added. by country 
(thousands of current USS> 

1966 1970 1975 1978 1980 1981 

Angola 
Benin 
Burkina Faso 
Burundi 
Botswana 28.623 38.144 

Central African 
Republic 22.175 11.898 

Cb ad 
congo 43.585 
Ethiopia 252.242 421,686 404, 705 

Cabon 107,304 115, 700 
Gaabia 4.574 
Cbaoa 516,609 
Cuioea 
Guinea-Bissau 
Ivory coast 436.248 758.735 

lenya 552, 112 179.946 

Lesotho 3.495 
Liberia 
Kadagascar 134.764 293,260 
Kalavi 43.330 
Kali 56.182 79.886 62.242 

Kaur illus 128,981 142,001 149.236 

ttozaabique 158.528 
•iger 
•igeria 1.926.992 3.564' 724 
Kwanda 102,518 
Senegal 234 .911 
Sierra t.eone 
soaalia 18. 786 
Swaziland 102,339 

Togo 27,348 
Uganda 55.944 
UR Ca•roon 267 ,65 7 

UI Tanzania 78,440 
Zaabia 403,208 
Zaire 
Ziababwe 889.452 1.479,683 

Source: UNIDO data base 1984. 

I II 



1966 
(a> (b) 

-
Angola n.a. 
Benia n.a. 
l:iYdtina Faso n.a. 
llut·undi 
Bolcvaaa 
Central ACrican 

Republic 
Cb ad n.a. 
Congo 
t:lhiopia 
Cabon 
Cbaaa 
Guinea n.a. 
Guinea-Bissau n.a. 
lYOrJ Coast 
IC.enfa 
Lesotho 
Liberia n.a. 
ll&dagascar 
Malawi 
llall 
ll&uritius 
"°&aabique 
Niger 
Nigeria 
ltWanda 
seneg'l 
Sierra Leone n.a. 
SOIU.lia 
swa&iland 
Togo 
Uganda 2,520 4.50 
Ult C&Mroon 
Ult Tanzania 
Zsabia 
Zaire 
Zial>abwe 

-

Table 7.2. "anufacturlng value added by country 
(eurrenl thousand us dollars> 

1970 1975 1978 

(a) (b) (a) ( b) (a) (b) 

n.~. -
1,250 5.49 857 4. 79 

-
3,391 1.34 

29,629 27.61 113,571 211.79 
35,112~ 6.86 

611,494 14. 78 117,931 15.54 
92,020 16.65 

n.a. 

111,0110 10.112 19,28U 9.'49 
4,582 10.57 

7,089 12.62 
6'1!46 5.31 

14,226 8.97 

282,114 14.64 591,654 16.6 
n.a. 1,0311 10.09 

-
232 l. 23 

n.a. 

n.a. 
n.a. 23,421 8. 75 

6,587 8.39 
68,227 16.92 

n.a. 
10,1150 16.80 

(a) K.V.A. Capital goods 
(b) Capital goods M.V.A. ~of total K.V.A. 

~·: UNlDO data base 1984. 

-

1980 1981 

<•> (b) <•> ( b) 

n.a. 
n.a 
n.a. 

n.a. 

n.a. 

7,628 1.81 9, 111 2.25 

n. ". 
n.a. 

1211.278 15. 93 ~ 

n.a. 

9,883 12.37 7,542 12.12 
7,934 6,6C4' 4.42 

n.a. 

5,170 5.Cl5 
n.a. 

253,133 17 .10 
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compare across countries where the data refer to differPnt years. In order to 

get some idea of the absolute size of the capital goods sector in terms of 

value added in different countries, 1977 has been selected for comparative 

purposes since this is the year for which most data are available. The 

absence of figures for real value added means that this comparison must be 

tre&ted with due caution. 

Of the countries for wh:ch data are available for 1977, in eight, money 

value added in the capital goods sector exceeded US$ 15 million. These were, 

in descending order, with figures in millions of United States dollars; 

Nigeria, 558; Zimbabwe, 154; Ivory Coast, 99; Ghana, 62; Gabon, 52; Kenya, 45; 

Cameroon, 16; and Madagascar, 16. 

In order to provide an idea of the kinds of capital goods that are 

produced in African countries, data are provided in tables 8.1 and 8.2 on the 

breakdown of manufacturing value added in the capital goods sector by three 

digit ISIC category for the latest two years for which statistics are 

available. Here we shall suDID8rise the data for the same eight countries 

considered in the last paragraph~ 

In Nigeria ISIC 381, metal products, accounted for 48 per cent of total 
I 

value added in the capital goods,sector with ISIC 384, transport equipment, 24 

per cent ISIC 382, non-electricai machinery, 20 per cent; and ISIC 383, 
I 

~lectrical machinery, 8 per cent~ The corresponding figures for the other 

countries were: Zimbabwe, ISIC 3~1 (65 per cent); ISIC 384 (19 per cent); 

ISIC 383 (16 per cent); Ivory Coast, !SIC 384 (51 per cent); ISIC 381 (49 per 
I 

cent), Ghana, ISIC 381 (48 per cent); ISIC 384 (37 per cent); ISIC 383 (15 per 

cent; Gabon, ISIC 381 (39 per cent); ISIC 384 (32 per cent); ISIC 383 (23 per 
I 

cent); ISIC 382 (5 per cent); Kenya, T3IC 384 (38 per cent); ISIC 381 (36 per , 

cent); ISIC 383 (23 per cent); ISIC 382 (2 per cent); Madagascar, ISIC 381 
I 

(47 per cent); ISIC 384 (39 per cent); ISIC 383 (14 per cent). Data were not , 

available for Cameroon. 

Several important points emerge from tables 8.1 and 8.2 regarding the 

structure of the capital goods sector, both in the countries mentioned in the ' 
I 

last paragraph which have the largest capital goods sectors in absolute terms,, 

I I I 
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Tdl• 8.1. •~ of .... recl•rlq • .i ......... i.r..u- bf lSlC cale&Hf 
•r c .. alrr 

(carreal l ....... ustt 
--------------·----··-- ----- ---

'hlal 
capll•l , .... 

CO..lrJ Year 181 Jal Jal , .. .... 
...... . ..... ... ,. . ..... 
1ant .. ra .. . ..... ..... 
lanaoll ..... -- 1119 ...... 

\MO 
-lnl afrlcu 
..,...uc 1'11 l.ts.t lotSo\ I 

1'18 8\1 851 

a.ail .... 
C..• ltlS 

1'1• 
aul .. l• lMO 1.111 •U .... , 

lHl 8.1n lU •• 111 

cataa 1111 Z0,251 2.626 u.o:so li,IJ1 Sl.MS I 

1'1• 11.090 2,2i. l0 0 1SO H,lU o.sn 

Ce9l• 1'1• 210 •... .... ..•. .... I 

"" .. .... ..... .... •... I 

Qeu 1'16 n.os 261 •.~n 20.J.t8 "··" 1'11 n.211 ,.. ll.tlJ 160 521 •2.000 1 

c.•- ...... ...... ............. ,.,. . ..... 
111' .... I 

1-r C.Ul 111• 51,Ht 60,J.t2 111.n1, 
1'10 H 0 H2 10,0Jt no.Ul ...,. 1110 u,ns 2 0 Ml n.2n n.•U ,,..,., 
1 .. •1,Ut ._,,, ,. ... ,,,.16 1H 0 l1a, 

a....ui. It,. -zt .... ..•. .... .... 
1'15 SI .... . .•. ..... •••• I 

LIWla .... •... 
...... cu 1'11 l,lal 2,2U 6,22' u,au, 

111a 1 .... l,SZI .. .,. lo.no ..... 101• l,HJ , .. 1,112 J,oat' 
1t1S 2,01 .,. l,IZ1 •,HZ, 

.. u , ... ,,.,, 12' l,11' ••• :10 o, .. ,, 

ltal 2,2'6 MJ '" 
,,,,. r.su .......... HIO J,ZS2 2,601 2,0I\ 1.oJ.t' 

ltal 2,ISO i.s•o 2,JlO 

··~ ~··-
1'12 10,IM tu 2,oss \,)21 H.lH 
1tn ll,M2 1,IZO J,llO 1,201 H.MJ 

••&er "" .... 
llpcla "" 1'1,Stl 111,UOll •\,Ua l:M,SI• ssa.zn ,.,. 11 .... , ....... Jt,ZlJ 122,611 •t1,6M ..... 1'11 l,O:H 1,oM 

"'' l,Ut l,Szt 

s-&al lt16 

"" lluca ~ •... .... I -u. "" 2 .. , .. 
"" IU US 

..... u ... . ... I 

1980 ...... . .. t,UO , .. lt1• U6 .... .... . ... •·•·' 
lt1t l,t1t •... •... . ... • ••• 1 ....... lfft '·'" 

,., ,,. 122 .. , .. 
"" 4,220 •sz ,,. lH ,, ... ........... ., I 

c-c- "" tSJ 11,256 2,IM l,H2 "·"' 1t11 U,lM S,lts 2,MO :rJ,421 ............ , I 

"-·· ,,,, J,tn tal J,411 6,906 "·::! ltl4 4,16J. 1,JOJ J,IOJ 6,IU ••• 
~·· 

.. ,. 30,HO ...... IJ,tJ• 10 .... 6t,u• 

"'~ 21.021 10,501 ..... 1 I 21,~;· .. .,,, 
lalH '"' 10,040 2,460 110 t,MO "·''° 1tl1 1,440 J,IZO 1,020 I ..... "·"° Uu•": "'~ 114,0IS 11,IS• Jll,MJ 171,612 .... 110,160 4,40:1 I H,MI ltJ.lSS 

--·---~---· 
_ _,.i_ 

lllC JH • llol.al PcNllCU, Hi • 11M111 .. cr •.1.e., ,., • lllMklaal1 

Mdilaorr, H4 • 'fr .. ffOCL ........ L. 

l!!at1 UllDO .... 'llOao, Jlllr HI•, 
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Tule l.Z. ke.u- o( .... cecL•ri11& •• 1 .. ..,..., -..u- ., UlC cat.epq 
lllr coealrf 
(per cnll 

------------· ------· -----·-----------
C:O..alrf lal JIZ lll JI .. 

- ---------------------··- ---- - --- . ---
111&•1• .... 
... i. . .... 
.. niu I'••• 
.. moll ...... .. .._ 1919 

lHO ...... 
C:..t.ral Uric•• ...,.Ill lie 1911 100.0 

1911 100.0 
au ...... 
°""5• l91S 

1916 
llLllliopia 19IO 9a.6 ~-4 

1911 U.I •.z 
Calloe 1911 J9.Z S.l 2J.J JZ.• 

1911 J9.2 S.L ZJ.J JZ ... 
ea.lti• 1911 

1919 
ca- 1916 41.6 o.u U.2 J11.1 

1911 so .• o.s6 22.4 26.6 
C.iua 

Clli ... -li .... 1911 
1919 

lworr CouL 1911 41.1 51.2 
1919 "'·I SO.J 
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and in the other African countries. 'nle first point is that the capital goods 

sector in most African countries tends to be concentrated in ISIC subsectors 

381 (metal products) and 384 (transport equipment). 'nle second point is that 

machinery tends to be relatively unimportant, with non-electrical machinery 

(ISIC 382) as the least important sector. It ca~ be seen from table 8 that of 

the countries for which data are available, in only five cases did the latter 

sector account for more than 10 per cent of total value added in the capital 

~oods sector and amount to more than one million United States dollars. These 

countries were Mauritius, Nigeria, Cameroon, Zambia and Zaire. n1irdly, in 

many cases ISIC 383 (electrical machinery) consists of a substantial 

proportion of goods that are not machinery, and therefore not the means of 

production as defined in this paper. To take one example, in Nigeria in 1978, 

41 per cent of the electrical machinery category consisted of radio, 

television etc. (ISIC 3832). Accordingly, it may be concluded that the 

production of machinery, the means of production, tends to be very limited in 

African countries. Further support for this conclusion comes from the case 

studies discussed in a later section. 

3.2.4 Number of establishments and employment in the capital goods 

sector 

In tabl•:s 9 and 10 information is provided on the average number of 

establishments and average number of employees in the capital goods sector of 

African countries for the latest five year period for which statistics are 

available. Average annual growth rates have been calculated for this period. 

It must be noted that the figures are not directly comparable since at 

times they refer to different periods. It was decided to include the latest 

data rather than choosing the latest year for which information is available 

for all countries. The latter method, while rendering the data comparable, 

has the drawback of failing to present a picture af the current situation in 

some cases characterized by severe economic crisis. The growth rates al5o 

must be treated with caution since at times the base figure is low. 

Reinforcing the earlier conclusion on the structure of this sector, it 

can be seen from table 9 that the greatest number of establishments tends to 

be located in ISIC 381 (metal products), followed by ISIC 384 (transport 

equipment). In only eight countrie~ were there more than 70 establishments in 
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the entire capital goods sector: in descending order, Zimbabwe, 410; N~geria, 

169; Zaabia, 165; Mozambique, 143; Kenya, 82; Angola, 81; Ghana, 79; and 

Zaire, 70. It must be kept in mind, however, that data for Angola, 

~ozambique, Zambia, Zaire and Zimbabwe refer to the early 1970s. 

'nle six countries with the fastest average annual growth rates of the 

average number of establishments in the capital goods sector we~e: Zambia, 

12.4 per cent; Ghana, 12.2 per cent; Rwanda, 7.! per cent; Zimbabwe, 6.5 per 

cent; Kenya, 6.0 per cent, and Uganda, 5.7 per cent. While Uganda had 54 

establishments in the captial goods sector in 1971, Rwanda had 10 in 1979. 

Most of the countries with fairly large capital goods sectors in terms of 

number of establishments, therefore, experienced relatively rapid growth rates 

during the years for which the latest data are available. 

In table 10 similar information is presented for the average number of 

employees in the capital goods sector. Only ten countries employed more than 

5,000 people in this sector in the years for which the latest information is 

available. While again it must be pointed out that the figures are not 

strictly comparable, these countries, with the number of .amployees for the 

latest available year in brackets, were: Nigeria (46,280); Kenya (33,160); 

Zimbabwe (29,6al); Zambia (10,525); Mozambique (10,442); Ghana (9,12f); Zaire 

(6,740); Ivory Coast (6,561); Angola (5,600); and Tanzania (5,306). 

n.e countries with the seven fastest growth r~tes in average employment 

in the capital goods sector were (with the growth rates in brac~.ets): Botswana 

(21.2 per cent); Nigeria (20.7 per cent); Tanzania (18.7 per cent); Angola 

(16.2 per cent); Ghana (15.2 per cent); RwanJa (14.3 per cent); and Mozambique , 

(12.6 per cent). Six countries recorded negative growth rates. l'hese were: 

Mauritius (-9.7 per cent); Somalia (-9.0 per cent); Cencral African Republic 

(-6.4 per cent); Madagascar (-2.8 per cent); Zaire (-2.1 per cent); and 

Cameroon (-1.7 per cent). In the cases of Botswana, Rvanda, Somalia, and the 

Central African Republic the base year figure was low. 

It is of interest to note that of the countries mentioned, one country, 

Ghana, had amongst the fastest positive growth rates in both employment and 

establishments; two countries, Central African Republic and "adagascar, had 
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asongst the fastest negative growth rates in both employment and 

establishments; two countries, Zaire and Cameroon had fast positive growth 

rates in number of estalishments coupled with negative growth rates in number 

of employees; and one country, Tanzania, showed the reverse with a high 

employment growth rate together with a negative growth rate in number of 

establishments. 

3.2.5 Economic growth and some indicators of industrialization in 

African countries 

Econ0111ic growth rates and some indicators of industrialization, including 

several relating to the capital goods sector, in African countries are 

discussed in this section. 'nle discussion will relate primari~v to individual 
. 20/ countries-- • 

As was noted earlier, African rates of growth of product have performed 

reasonably well through the 1970s. From 1970 to 1981, for example, the 

average annual rate of growth of GNP in sub-Saharan countries was 3.6 per 

cent. While this figure is somewhat inflated by the inclusion of South 

Africa, it does not compare too unfavourably with that for all developing 

countries during the same period which was 5.5 per cent. (Above it was noted 

that African figures for growth in per capita income wer~ comparatively far 

less satisfactory). 

'nlese aggregated figures, however, conceal a substantial variation 

between countries as is shown in table 11 which presents the latest available 

statistics of growth rates of GDP at constant 1975 prices. Further information 

is presented in the first column of table 12 on average growth rates of GNP 

from 1960 to 1979. 

A number of points of interest emerge f~om these figures. First, iusofar 

as ne~ative growth rates are an indication of the severity of economic crisis, 

it would appear that in 1980 and 1981 the crisis in African countries was no 
I 

20/ Largely based on the data put forward in this paper, som~ of the 
assocTations between these magnitudes are made in the appendix wit~ the help 
of an econometric method. 



table 11. GDP - Growth rates by country 
(at. constant. 1975 prices> 

Ave rag• 
countrr 1975 1976 1917 1978 1979 1980 1981 19112 1913 197:i-13 9 YUl'S 

-
Aagolc -34.56 -10.u 2.90 6.15 2.99 4.80 -1.95 -4.27 ( 7) 

lea in 1.13 2.83 -9.U 0.01 S.113 1.30 4.17 0.86 ( 7) 

Bot.svana 23.01 -8.22 29.06 15. 5 7 0.09 1'1.81 6.0 0,57 10.17 (8) 
Burlcina Fa10 -5.64 4.20 11.u 3.22 6.91 2.06 7 .01 11.13 (7) 

luruadl -o.u 12.20 9.96 5.110 1.87 0.82 3 .112 II, 76 ( 7) 
Cent.r. Afr. Rep. o. 811 3.1111 7.65 o. 72 -1.70 -3.111 -7.13 0.59 ( 7) 

Chad 17.93 -1.29 2.85 -11.70 -5.48 -7.51 -9.73 -1.13 ( 7) 
co"go -2.36 -2.17 -S.90 -1.75 6.39 4.42 2.87 0.21 ( 7) 

ltlliopia 11.61 o. 72 -1.79 5. 711 4.94 6.114 "· 71 3.62 ( 7) 

Cabon 111 .82 111.39 -16.02 -10.95 3.10 4.211 4.92 5.93 ( 7) 

Glllbia -4.82 7.41 -9.87 25.118 -23.06 1.0110 -1.911 -0.82 ( 7) 

Gllana -12."3 -3.53 2.27 II.SO -7.60 -11. 29 2.93 -2.59 ( 7) 

GuhH 2.11 8.87 -2.03 4.87 0.50 6.06 2.12 3.31 ( 7) 

Guhea-8il1au 3.75 1.06 -5.12 5.311 1.91 -11.83 2.96 o. 72 ( 7) 

lYOl'J Co11t. 10.87 11.99 4.10 10.60 2." 1 2.30 0.6 .. 6.22 (8) 

lten1a 2.13 2.11 9.45 7.34 3.811 3,21 3,84 -1.26 3.83 ( 7) 

Le1otbo -11.07 18.37 16.10 22.63 -16.38 7.57 ".17 5.91 ( 7) 

Liberia -10.23 2.68 -0.16 ". 71ii -8.78 15.10 2.1i12 0.82 ( 7) 
,,. .... 

lladag11car 0.19 -0. 73 4.09 3.29 3.81 -1.40 -s .36 0.56 ( 7) 

llllawi 5.36 8. 75 8.61 6.69 "·"5 1.08 3.93 3."1 4.33 5.18 

llall 5.13 7. 79 6.13 5.22 2.58 lil.U ... 19 5.11 ( 7) 

lauritiua 1.41 15.58 ll.96 II. "3 7,53 -is.till 10. 70 5.16 ( 7) 

llo&Ulbique -12.211 -5.61 0.60 0.53 1.811 2.91 2.116 -1.38 (7) 

lllaer -o.n 17.18 6.80 10.06 5.10 5.06 2.21 6.61 ( 7) 

IUgeria -6.51 13.85 9.73 -"11.70 13.56 2.01 -1.09 -2.l!i 2.34 (8) 

Rwanda 9.03 6. 70 5.01 3.22 5.10 11.11 2.50 5.10 ( 7) 

Senegal 7.76 6.01 2.56 -9.11 6.00 -3.64 -1.:u 0.23 ( 7) 

Sierra Leone 0.31 1.93 -0-08 0.80 2.58 5.70 -1.28 5.96 -1.80 .1. :i7 
Soulia 3.35 3.54 3.88 1.08 4.52 1.16 1.10 2.65 ( 7) 

SW.ailand 20.12 7.20 6.37 6.28 7. "" 
6.99 6. 117 8. 79 ( 7) 

Togo -111.83 3.88 --11. 79 -0.29 8.91 2.56 6.57 -o. 71 ( 7) 

Uganda -1.16 0.10 1.57 0.18 -2.99 -2.24 14.6, 1.44 ( 7) 

United lep. or 
c ... roon 1.18 5.52 4.62 5.89 5.92 3.41 6.08 4.60 (7) 

United lep. or 
Tan&ania 11.44 f. ", 6.43 1.03 3.57 3.32 -4. 5 7 -3.26 2.18 (8) 

llllbl• 5.03 0.95 -8."9 10.95 -19.37 11.01 -o. 78 -2.03 1.75 0.56 
:Zalre -10.43 -16.08 0.28 6.31 -1.211 -6. 78 3. 71 -1.84 -3.26 (8) 
:Zimbabwe 0.24 -0.33 -5.82 -0.94 1.63 10.30 13.84 -1.32 2.20 (8) 
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Table 12. lndicalor1 or indu1lrlali&alion by country: Gro11 Nalional rroduct (GNP) 
"anufacture Value Added <~A> ln lhe Capital Good1 Sect.or CCGS), (different year•> 

-
Aver ago Average 

Avenge ~A in 111porl1 t:1port1 annual !V annual !ti 
'rovt.h GNP/pel' llV&lper CGS/per of CGS/ or CGS/ growth growth 
CllP !I capita capila capila per capita per caplt.a rat.•• of rat.u ln 
1960-19 1919 !' 1917 )!/ 1911 Jll 1971 s.I 1977 £/ employee• Ht.1bl l1h111tnL1 

Gouat.rJ " ltank USS lank USS lank USS lank us• Rank USS Rank in CGSlll Rank ln ccs- Rank 

Angola -2.1 31 uo 8 n.a. - n.a. - n.a. - n.a. - 16.17 4 2' lit 10 
Ben la 0.6 19 250 21 n.a. - n.a. - n.a. - n.a. - n.a. - n.a. 
Burll:laa PHO 0.3 21 180 26 n.1. - n.a. - 13.U 12 0.126 10 n.a. - n.1. 
Bul'uadi 2.1 9 180 26 n.a. - n.a. - 5.12 17 1" n. a. - n.1. 
Ceall'al &fC'icaa 
hpubUc 0.1 1.1 290 u 13.59 8 1.03 1 15.ll 10 1" 21.15 1 ··2.86 15 

Cb ad -1.6 30 110 30 n.1. - n.a. - n.a. - n.a. - n.a. - n.1. 
Coago 0.9 16 630 3 n.a. - n.a. - lj6,85 6 2.16 3 10.17 9 -20.00 19 
ll:t.lliopia 1.3 12 130 29 7 .65 11 0.14 9 4.02 18 14 4.44 13 -3,02 16 
Chaaa -0.8 29 400 10 108.9 1 5.85 3 30.32 8 0.31 8 15.20 5 12.24 2 
Cuiaea 0.3 21 280 17 n.a. - n.a. - n.a. - n.a. - n.a. - n.a. 
IVOC'J-CoaSt - 2.~ - ~ - 1.,040 1 81.13 2 13.2 1 99.29 1 5.08 1 4 .58 12 3.46 9 
It•·~· 2.1 5 380 11 32.SO s 3.06 4 32. 75 1 2.44 2 s.n 11 6.03 5 
Lesotbo 6.0 1 31j0 13 n.a. - n.a. - n.a. - n.a. - n.a. - n.a. 
Libel'i& 1.6 10 500 6 n.a. - n.a. - n.a, - n.a. - n,a, - n.a. 
... dag11cal' -0.6 27 290 141 19.92 1 1.96 6 13.93 11 0.32 1 -2' 75 20 -1.36 13 
... lavi 2.9 4 200 24 n.a. - n.a. 12.82 13 1" 0.28 16 11 

, - I\) 

... u 1.1 13 140 28 7.65 11 0.85 8 8.64 15 0.024 13 3. 41 14 n.a. 
lto&Ulbique 0.1 23 250 21 n.a. - n.a. - n.1. - n.a. - 12.57 8 -2."5 14 
Niger -0.3 26 210 18 n.a. - n.a. - n.a. - n.a. - n.a. - n.a. 
Nigeria 3.7 2 670 2 36.96 4 1.01 2 72.32 2 14 20. 74 2 3.64 8 
llvl•d• 1.5 11 200 24 n.1. - n.a. - 8.12 16 0.0"8 l2 U.32 6 7 .14 3 
Seaegal -0.2 26 430 9 54.26 3 11 n.1. - ft, •• - 17 n.a. 
:iel'ra Leoaa 0.6 20 250 21 n.1. - n.a. - n.a. - n.a, - n. a. - n.a. 
s-u. -0.5 28 n.a. - 10.43 9 0.036 10 n.a. - n.a. - -9.01 21 -4.00 17 
Togo 3.6 3 350 12 9.25 10 n.a. - 44.60 5 0.96 5 n .a. - n.a. 
Ugaada -0.1 1" HO 1" n.a. - n.a. - n.a. - n.a. - 12.83 7 5.71 6 
Uait.ed lep. or 

c-roo• 2.5 6 560 6 26.95 6 2.06 5 40.15 6 0.98 " · l. 71 18 . 6. 35 18 
Uait.ed lep. of 

Taa&aaia 2.3 8 260 19 .... - n.a. - 18.66 9 0.011 11 18. 72 3 4.00 1 
ZUlbi• o.8 15 500 5 n.a. - n.a. - 52.16 3 0.37 6 8.10 10 12.35 1 
Zaire 0.1 17 260 19 n.a. - n.a. - 12.26 14 0.266 9 -2. 14 19 0.89 12 
zi .. taabwe 0.8 u 470 1 n.a. - "·.' - ft, I, - n.a, - 0.94 15 6.~4 .. 

• Latest five )'ears . 

IUill: •' World Bank, Indu1trlal Dewelopaent leport, 1981. 
)!/ IHllDO dat.e ba1e, 1986. 
£1 Yearbook of Indu1t.rial Trade Statl1tic1, 1981. 
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worse than in the second half of the 1970s. While 9 and 10 countries recorded 

n~gative growth rates in 1980 and 1981 respectively, the figures for the late 

1970s were: 14 in 1975, 9 in 1976, 12 in 1977, 7 in 1978 and 9 in 1979. Seven 

countries recorded negative average growth rates for the whole period. These 

were (in descending order with the growth rates in brackets): Angola, -4.27 

per cent; Zaire, -3.26 pe'r cent; Ghana, -2.59 per cent; Mozambique, -1.38 per 
I 

cent; Chad, -1.13 per cent; Gambia, -0.82 per cent; and Togo, -0.71 per cent. 

The countries that ~ecorded the highest average growth rates in GDP 

during the period were: 
1
Botswana, 10.17 per cent, Swaziland, 8.79 per cent; 
I 

Niger, 6 .68 per cent; Ivo'ry Coa::;t, 6.22 per cent; Gabon, 5 .93 per cent; 
I 

Lesotho, 5.91 per cent; ~alawi, 5.18 per cent; Mauritius, 5.16 per cent; Mali, 

5.11 per cent; and Rwanda, 5.10 per cent. These were the only countries that 

.:?xperienced growth rates ,in excess of 5 per cent. 

It is of some interest to examine for individual countries the 

relationship between ind~cators of development of the capital goods sector 

with other indicators of 'industrialization. This discussion is based on the 
I 

data provided in table 12,. 

Several preliminary 1COUllllents must be made about this table. The most 

important is that since data are not available for all countries for the same 

period of time, information relates where possible to around 1977, thP. year 

for which most data are ~vailable. This is necessary since the manufacturing 

value added figures are available only in current magnitudes. However, it 

does mean that the numbe~ of countries covered falls. In the worst case, the 

column providing data on 'manufacturing value added in the capital goods sector 
I 

per capita of population,, 10 countries are covered. This must be kept in mind 

when examining the rankings. 
I 

We begin with a dis~ussion of value added in the capital goods sector per 

capita. Of the 10 countries for which data are available for 1977, value 

added in the capital goods sector per capita amounts to US$ 2 or more for 

6 countries. By far the 'largest figure is r'!corded for the Ivory Coast, 
I I 

US$ 13.2. The other 5 countries in descending order, with the figure in 
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brackets, are; Nigeria (US$ 7.1); Ghana (US$ 5.9); Kenya (US$ 3.1); Cameroon 

Cust 2); and Madagascar Cust 2.0). These figures give some idea of the 

importance of the capital goods sector relative to the population size of the 

country. 

While it is, of course, not possible to say anything about causation on 

the basis of this data, it is nonetheless of interest to examine ~ow these six 

countries performed according to various indicators. In the discussion that 

follows of the ten countries, only the six countries mentioned in the previous 

paragraph, are taken into account. 

The Ivory Coast which, as was seen, had the highest MVA in the capital 

goods sector per capita, had the fourth fastest average growth in GNP from 

1960 to 1979 (2.4 per cent) and the highest per capita GNP in 1979. While 

Nigeria had the second highest MVA in the capital goods sector per capita, it 

had the fastest average growth rate in GNP during the same period nnd the 

second highest per capita GNP in 1979. Interestingly, the country with the 

third highest per capita value added in the capital goods sect~r was Ghana 

which had the fourth highest per capita GNP in 1979 but was last of the ten 

countries in terms of average growth in GNP between 1960 and 1979 (-0.8 per 

cent). Kenya was fourth in terms of value added in the capital g•>ods sector 

per capita but second in terms of growth in GNP (2.7 per cent). The 

corresponding figures for the Cameroon were fifth and third (2.5 per cent) and 

for Madagascar sixth and eighth (-0.4 per cent). s~. while some countries 

tended to perform well in terms of both value added per capita in the capital 

goods sector and GNP growth rates, this was not true for all countries. 

A 1 close relationship is noticed between manufacturing value added in the 
I 

capital goods sector per capita and total HVA per capita. The Ivory Coast, 

first in terms of the former m:.gnitude was second according to the latter. 

The respective figures for some of the other countries were Nigeria, second 

and third; Ghana, third and first; Kenya, fourth and fourth; Cameroon, fifth 
I 

and fifth; and Madagascar, sixth and sixth. 
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Countries with a relatively high tf/A in the capital goods sector per 

capita also tended to import more capital goods per capita. ~aking these 

magnitudes in turn, the rankings were: Ivory Coast, first, first; Nigeria, 

second, second; Ghana, third, fifth; Kenya. fourth, fourth; Cameroon, fifth, 

third; and Madagascar, sixth, seventh. 

In some cases there was a fairly close relationship between KVA in the 

capital goods sector per capita and growth rates of employees and 

establishments, both in the capital goods sector. H~re the respective 

rankings for these three variables taken in the same order were: Ivory Coast, 

first, fifth, fourth; Nigeria, second, second, third; Ghana, third, third, 

first; Kenya, fourth, fourth, second; Cameroon, fifth, eighth, tenth; 

Madagascar, sixth, ninth and fifth. 

While the data for these comparisons refer to comparable years, the 

sample of six countries is not large enough for statistical analysis. In the 

appendix, however, data are examined econometrically for 17 African 

countries. The model tested relates growth in GDP to a number of independent 

variables including indicators of the importance of the capital goods sector. 

The equation used is the following~ 

where y = GDP, v = manufacturing value added, m = imports, x = exports, 

1 = employment, E = total employment in the manufacturing sector, n = number 

of establishments, and I = total investment. 

The results and the importance of the data limitations are discussed in 

the appendix. While these results constitute only a tentative step towards a 

statistical analysis of the import,ance of th~ capital goods sector in African 

c.ount ries, they do indicate that f'urther work in this area may we 11 prov~ 

fruitfu 1. 
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3.3 The capital goods sector in specific African countries: three case 
I 

studies 

This section, briefly examines three studies211 which have been done in 

sub-Saharan countries on the capital goods s~ctor, discussing in particular 
I 

the features of the sector in the c~untries concerned and the constraints on 

its development. 
1

This discussion will complement the analysis of the 
I 

aggregate data for the sector contained in part 3.2. 

Before :::onsi<lering thf. conclusions of the three case studies, it is worth 

making a few introductory observations. The first is that, as is clear from 

the statistical data presented before, the three countries under examination, 
I 

Tanzania, Ghana and Zimbabwe, are by African standards amongst the: more 
I 

important in te~s of the level of development of the capital 1:;00,·3 sector. 

Secondly, although for very different reasons, the sector has developed in 
I 

these three coun~ries under conditions that are in some important respects 

similar. More specifically, in all three countries the capital goods sector 
I 

has developed under conditions of severe foreign exchange shortages. This, as 

will be seen in ~ore detail shortly, has had a nlDDber of important 
I 

consequences for 1 the sector. In the first place, the lack of foreign exchange 

has had a negati~e impact by restricting the availability of all imported 

inputs, including machinery, intermediates and spare parts. This has sevecely 
I 

affected the pro4uctivity of the capital goods sector by limiting access to 

superior inputs and by causing capacity underutilization. However, the 
I 

shortages of foreign exchange have also produced other effects which in some 

cases may have b~en more positive. By reducing the availability of spare 
I 

parts, components and simpler forms of machinery, the lack of foreign 

21/ The studies are the following; Wangwe s., Technology issues in the 
capitaI goods sector: a case stu~y of the United Republic of Tanzania, 
UNCTAD, Geneva, 1982. Aboagye A., Technology and emplcyment in the capital 
~oods in Ghana, techn~logy and Employment Prograrmne, \d:P 2-22/WPGl, Geneva, 
ILO, 1982 and S~oneman C., The capital goods sector in Zimbabwe, paper given 
at the fourth FAµI General Conference, Madrid, September 1984. In addition to 
this there ~s a paper published by the ILO which is primarily a theoretical 
paper on the role of the capital goods sector and contains some statistical 
information for African countries rather than firm-level data. See, 
~andawire, R., capital goods accumulation and technological change; sume 
theoretical and practical issues from Africa, World F.mployment Pro~ra~e, 
Working paj)er WEP 2-22/WP82, Geneva, ILO, 1982. ' 

11 I 
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exchange might have stimulated the production of certain items and associated 

technological capabilitie& that would otherwise have taken place. This, 

together with protective m~asures, whether consciously aimed at protecting the 

capital goods sector or not, has had an important impact on the development of 

this sector in all three countries. The question of the costs and benefits of 

protection are considered in more detai! below. Here it must be observtC. that 

a) severe foreign exchange shortages characterized each of the three countries 

under discussion and b) they may in some cases have had positive effects in 

addition to the more obvious negative effects. At this point it is worth 

noting that comparative research on the development of the capital goods 

sector in other African countries which over the last decade and a half have 

not experienced as severe foreign exchange shortages, such as the Ivory Coast, 

would be illuminating. While Zimbabwe is clearly the most industrialized of 

the three countries, there are similar features of their capital goods 

sectors. We begin by discussing these features before going on to examine the 

constraints on the development of this sector that have been identified in the 

studies. 

The first feature is that, while there is a large variation in firm size, 

most firms are relatively small. This however is not a feature peculiar to 

African countries. The average size of firm is relatively small in this 

sector for all countries. In the case of Ghana, Aboagye reports that "141 or 

96 per cent of our sample firmd fall into the category of small scale firms -

which the Central Bureau of Statistics defines as firms employing fewer than 
22/ 30 persons".- In the ca:;e of metal fabricating firms, ave 1rage employment 

was 16 per~ons. Similarly. for Tanzania Wangwe cone ludes th:at "the size of 

enterprises in the capits.l goods sector is generally small o'r medium; only two 

of them employed mrre than 500 persons in 1974. The smalles,t firms are found 

in the industrial grouping which manufactures machinery (exc'ept 

electrical) 11
•
231 

1 

22/ A. Aboagye, op. cit. p. 12. 

S. Wangwe, op. cit. p. 3. 
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In both Tanzania anl Ghana locally-owned firms in the capital goods 

sector seem to have reached a similar stage of development. Beginning with 

the relatively simple activities of maintenance and repair a fairly large 

number of firms have graduated to the production of relatively simple 

machinery, mainly for the agricultural sector. In Zimbabwe, however, as 

Stoneman demonstrates, more sophisticated capabilities exist and more complex 

products are produced. In the case of Tanzania, Wangwe notes that the 

machinery (except electrical) manufacturing sector (ISIC 382) undertakes very 

little manufacture of mechanical machinery and equipment. Host of the 

activities performed in this industrial group include repair and jobbing shops 

for machinery and transport equipment and manufacture of spare parts, 

components, tools and simple machinery and equipment. The share (probably 

underestimated) of this group in the capital goods sector in terms of value 

added is very small (9 per cent), while its share of employment is 14 per 
Ml 

cent.~ 

The situation in Ghana is not too dissimilar as Aboagye observes: the 

metal working industry in Ghana has advanced a little beyond the stage of 

maintenance and repair of existing equipment and is now capable of producing 

simple components and implements. However, the development of the capital 

goods inJustry has been biased towards the production of agricultural 

machinery and equipment as well as machinery and equipment for local food 

processing. Therefore, the production of general-purpose machines and tools, 

such as lathes, planers and boring machines does not take place locally and 

the more specialized high speed machine tools - turret lathes, milling 

machines, precision grinders - are all imported and none of the local firms 

appear to be capable of producing these machines. In other words the 

technology and skill for the production of these machines which are in great 
25/ demand have not been developed.~ 

It is worth looking further at the kinds of products manufactured in the 

capital goods sector that are identified in these studies. While in terms of 

the ISIC classification they tend to fall into two distinct categories, namely 

24/ S. Wangwe, ibi~, p. 30. 

'!?_! A. Aboagye, op. cit. p. 40. 
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metal manufactures and non-electrica1 machinery, in terms of the processes 

involved and technological capabilities necessary for their production the 

distinction is often difficult to make. Aboagye identifies the following 

products in the Ghana case: hoes and digging hooks, bullock plough, disr 

plough, four-wheeled carts, coal pots, flour mixer, corn mill, cassava grater, 

palm oil machine, nuts and bolts, car parts, cement block machine.~/ 
Similarly, the products produced by the 23 firms interviewed by Wangwe 

included the following: hoes, ploughs, ox-carts, groundnut shellers, block 

making machinery, wheelbarrows, maize grinding mills, rice hulling machines, 

power presses, office equipment, repair of sisal machinery and manufacture of 

spare parts, refrigerators and air conditioners, trailers, water tanks, 

b . l d. 27 / icyc es, ra iators.~ 

Two comments may be made about these products. The first is that in the 

early stages of the development of the capital goods sector there is very 

little differentiation between the metal processing and the machine producing 

sectors. As some authors have noted, there is at this stage a technological 

convergence between these sectors in that the same technologies are used to 

produce both machinery and the end-products of the metal-processing sector. 

When, and if, (because it is important to realize that the process is not 

automatic) the capital goods sector develops in terms of specialization and 

sophistication of product, an increasing differentiation occurs between the 

two sectors although they will retain some technologies in c0111Don. The second 

conunent is that there is a good deal of evidence, for both developed and 

developing countries, that parts of the capital goods sector have evolved in 

fundamentally similar ways. In the first stage some firms in the metal 

processing sector, like a few of those examined in Ghana and Tanzania, begin 

to specialize in maintaining, repairing and producing spare parts for 

machinery. At this stage there are no barriers to entry since the necessary 

capabilities and equipment are the same or very similar to their previous 

metal-processing activities. In the second stage, some of these firms begin 

to produce relatively simple machinery. In this stage the barriers to entry 

are still low and firms may be assisted by a combination of a variety of 

!!/ A. Aboagye, ~' table 10, p. 34. 

27/ S. Wangwe, op. cit. table 8, pp. 48-50. 
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circumstances, for example, relatively cheap labour costs {Aboagye, for 

example, mentions the widespread employment of relatively lower paid 

apprentices), relatively cheap raw materials {he also refers to the use of 

scrap metals), relatively simple designs, etc. In the third and subsequent 

stages technological capabilities are progressively upgraded leading in the 

final stages to the 3bility to design internationally efficient machinery. 

Later in this paper the policy implications of this trajectory of 

dev~lopment in the capital goods sector will be considered. Here simply three 

points are noted. Firstly, many of the firms surveyed in Ghana and Tanzania 

are at the second stage of development, while a number of the firms discussed 

by Stoneman for Zimbabwe have progressed beyond this. Secondly, there is 

nothing inevitable about the trajectory of development that has just been 

discussed. A combination of numerous circumstances will determine whether 

firms arlvance to subsequent stages and which firms do so. A major research 

task lies in attempting to identify these circumstances, as will be discussed 

in more detail later. Thirdly, returning to the theoretical discussion at the 

beginning of this paper on the role of the capital goods sector in economic 

development, the option of putting more resources into the capital goods 

sector and encouraging the development of technological capabilities in this 

sector must always be weighed against the alternative of importing various 

kinds of capital goods. Furthermore, the effects on the local capital goods 

sector of importing capiLal goods must also be eAamined. This too will be 

considered in more detail later. 

In the Ghana and Tanzanian studies, a little more light is thrown on the 

technological capabilities existing in some of the capital goods producing 

firms. In particular, reference is made to the imitation of imported machines 

and to activities of adaptation and modification in response to local resource 

availabilities and costs. Wangwe, for example, notes that the practice of 

copying or imitating imported models of machines and equipment is evidenced, 

for instance, among the manufactures of maize grinding mills, rice hulling 

machines, water heaters and metal furniture. 

be undertaking modifications and adaptations. 

These manufactures were found to 

These adaptations are usually 
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undertaken in response to availability (or lackl of materials or in response 

to custcmer demands. The substitution of avai1able for non-available 
. h h d ( . ) . 1. . 1. ZS/ materials as a negative, HF imp ications on qua ity.~ 

Similarly, Aboagye reports that one small firm dismantled an imported 

flour mixer, took measures of the component parts and reproduced them using 

scrap metal such as abandoned water pipes and car axles. At the time of the 

survey he was capable of producing at a rate of one flour mixer every 

fortnight. He was also producing palm kernel crackers, cassave graters and 

other tools with scrap metal and some metal bought from the formal sector.
291 

Titere is, therefore, certainly a good deal of ingenuity that exists in 

the capital goods sector in African countries. In some cases these 

activities, and the domestic resources on which they are based, represent the 

best possible use of such resources. However, it is important in !Daking the 

policy decision as to whether further resources should be allocated to 

strengthen these activities, to try to demonstrate that this is indeed the 

best use, rather than to assume that it is. In other cases producers will be 

relatively inefficient, thus making such an assumption questionable and 

justifying further consideration as to alternative ways of using the resources. 

Thus far in this section reference has been made primarily to average 

producers in the capital goods sector. It must, however, be remembered that 

at one end of the spectrum all three country studies make reference to the 

presence of larger, more technologically sophisticated firms, in both the 

parastatal and private sectors. The relative importance of these firms is 

greatest in Zimbabwe. Clearly, an additional number of considerations will 

have to be taken into account in policy decisions regarding these firms. For 

example, where they are wholly or partially foreign-owned the usual questions 

will arise regarding the way in which the greatest national benefit is to be 

obtained from their presence. Particular importance will attach to the issue 

of technology imports and the strengthening of local technological 

capabilities. Some of these questions will be examined in more detail later. 

28/ S. Wangwe, op. cit. p. 60. ' 

29/ A. Aboagye, op. cit. p. 36.' 
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At the other end of the spectrum, reference is made, particularly in the 

Ghana study, undertaken under the auspices of the ILO's World Employment 

Prcgraame, to the informal sector. Here it is shown that blacksmiths continue 

to play a particularly important role in this sector by the provision of 

agricultural implements and tools. Although these producers have at times 

come under heavy pressures, they have a potentially important role to play. 

However, very little attention has been given to that part of the informal 

sector in African countries devoted to the production of capital goods. An 

exception is the study done by Rak~/ for tht ILO on the diffusion of 

technology from the formal to the informal sectors in the case of auto-repair 

in Ghana. 

Two further points of interest emerged in the Tanzania study which are 

worth mentioning. The first relates to the new projects planned for the 

capital goods sector. Wangwe notes that several criteria are used in the 

selection of projects. The most important is that priority is given to 

industries based on local raw materials which can supply both internal and 

external markets. Projects under preparation include the following products: 

machine tools, tractor-drawn farm implements, construction machinery, sugar 

machinery, in the field of electrical equipment, transformers, switchgears, 

motor starters, miniature circuit breakers and maintenance and repair of 

electrical machinery and equipment. 31/ 

The second point relates to the relatively significant degree of 

South-South co-operation in the area of capital goods. India, for example, is 

involved in the Tanzanian capital goods sector, both as an exporter of capital 

goods to Tanzania and as a technology collaborator. 

In the case studies of Tanzania and Ghana some attention is paid to the 

issue of the constraints on the development of the capital goods sector. 

Since these constraints will be examined in more detail in the following 

sector, those identified in the case studies will be briefly mentioned here. 
I 

30/ A. Hakam, Techno >gy diff~sion from the formal to the informal 
sector: the case of auto-1,_,air in <fhana, Geneva, ILO 1978. 

_!!/ S. Wangwe, op. cit. table,11 pp. 67-78. 
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Foreign exchange shortages constitute a major constraint leading to a 

lack of spare parts and capacity underutilization that is considerable. 

Wangve disapprovingly notes that new investment has frequently been allocated 

to completely new projects rather than to alleviating bottlenecks of existing 

capital goods producers. nte shortage of skills and knov-hov constitutes a 

further important constraint on the growth and quality improvement of output. 

as does the shortage of raw materials. intermediates and machinery inputs even 

thou~h. as has been seen. adaptations to local availabilities do take place. 

Wangve notes that in only one fina was R+D undertaken as a specialized 

activity and in only two cases did firas have design divisions. Lastly. the 

lack of standardization is identified as a major problem by both Stoneman and 

Wangve. 

SOllle of the evidence euerging from firs-level surveys of the capital 

goods sector in three Afric3n countries have been examined in this secti~n. 

ntis detailed information has $erved to supplement the aggregated statistical 

data analyzed earlier. From the evidence in these studies it may be concluded 

that there are both strengths and weaknesses in the capital goods sector in 

African countries. The weaknesses. it is probably fair to admit. are perhaps 

more evident than the strengths. To begin with. the production of machinery is 

still very limited and where it does exist the production capabilities and 

product qualities are relatively unsophisticated. Metal processing tends to 

be a more important activity in these countries than machine production. 

Furthermore, as was pointed out, the countries discussed are amongst the more 

important countries in Africa insofar as the development of the capital goods 

sector is concerned. Nevertheless, although not as evident as the weaknesses, 

there also are strengths in this sector which could form a basis for a 

strengthening of the capability to produce, modify and adapt capital goods. 

In particular, some of the same examples of creativity and ingenuity as have 

been observed in other parts of the developing world should be noted. 

With regard to research at the level of the firm, however, it ir. clear 

that so far we have only scratched the surface. Many central questions remain 

to be examined in order to build up a richer picture of the determinants of 

the trajectory of development of capital goods sector firms operating under 

various conditions in different African countries. 
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1.4 Constraints on the gr~wth of the capital goods sector in Africa 

It is apparent that the constraints on tt.e growth of the capital goods 

sector in African countries are extremely severe. An example would be one 

capital ~oods sub-sector which, as has been shown above, is relatively 

important in African countries, namely agricultural machinery. A recent UNIDO 

study has concluded that the present indigenous agricultural machinery 

industry in most African countries is in such poor shape financially and 

technologically that even its own survival is in doubt ••• it is also clear 

that no African country can solve its problems in this sector alone within a 

bl 
. 32./ 

reasona e tl.11le.-

In order to identify the bindi~ constraints with a view to attempting to 

alleviate them, it is ultimately necessary to conduct detailed examinations at 

the level of each product and project under the conditions that exist in the 

country concerned. However, since this has not been done for African 

countries, an attempt will be made here to consider the major constraints on 

the basis of the available evidence. 

3.4.1 Demand-side constraints 

nte small size of the market in African countries has frequently been 

~entioned as a major constraint on industrialization. Not only is the 

national income of most African countries relatively small, even by developing 

country standards, bat the domestic market is also fra~ented by high and 

unreliable transport costs. 'Mle latter problem applies also to inter-country 

regional markets. Although in aggregate the latter markets may in some cases 

be substantial, the costs of selling to some parts of these markets might at 

times be prohibitively high. 

32/ UNIDO, Agricultural machinery and rural equipment in Africa: a new 
appro~h to a growing crisis, Sectoral Studies Series No. 1, UNIDO/IS.377, 
Vienna, 1983, p. 11. 
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There are no reliable estimates of economies of scale (i.e. mirimum 

efficient scale of production) for individual products within the capital 

goods sector. In the absence of this information it is difficult to conclude 

whether particular African markets are large enough for reasonably efficient 

production of particular kinds of capital goods. There is, however, some 

evidence to suggest that economies of scale are less important in the capital 

goods sector than in other parts of manufacturing industry. The UNIDO study 

of the world non-electrical machinery industry, for example, concludes that 

this branch consists typically of a few large firms and many small- and 

mediunr-size finns that are highly specialized in a narrow range of products. 

In fact, the concept of economy of scale is often not relevant for production 

in this branch. 331 In the same study it is noted that the fact that, in 

this industry, production is less capital-intensive and that scale economy is 

not relevant, has encouraged a growing emphasis on the development of some 

1 h . . d k" d f d . . h d 1 . . 341 b . ess ~op isticate 1n s o pro uction in t e eve oping countries-- ut it 

is also pointed out that the branch is rel~tively skill-intensive. 

Furthermore, a recent UNIDO study concludes that there are numerous sectors 

within virtually every category of industry in which small- and medium-scale 

plants can effectively compete and notes that technological development, 

particularly in the areas of electronics, micro-processors and computer-based 

support has drastically pushed ~he level of optimal scale downwards in a 

number of sectors.~/ 

Some indirect information is available in the case of machine tools. 

E~ypt is the only country in Africa (excluding South Africa) which 

manufactures selected conventional ~chine tools and equipment. Algeria, 
I 

Kenya and Nigeria will shortly conmence the manufacture of selected 

33/ UNIOO, World non-electric'al machinery, op. cit. p. 4. 

34/ ~. P• 5. 

35/ UNIOO, Optimuf11 scale pro~uction in developing countries: A 
prelimnary review of prospects and, potentialities in industrial. sectors. 
Sectoral Studies Series ,No. 12, UNI,DO/IS.471, p. 111. 

II I 
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conventional machine tools. Information supplied by the Cormnonwealth Fund for 

Technical Co-operation which is assisting the industrialization efforts of the 

Southern African Development Coordination Conference suggests that machine 

tool plants are also being considered for Tanzania (as mentioned also by 

Wangwe) and Zambia. In an ECA/UNIDO document on the development of machine 

tool production in African countries, estimates are made for a medium size 

machine tool factory producing 1,700 units of mixed categories of machine tool 

per annum. Unfortunately, however, it is not possible to readily compare 

these scale figures for bicycles and machine tools with trade and production 

data for African countries since the statistics are only given according to 

weight and total value. 

With regard to foreign demand for African manufactured exports, some 

recent analyses have been fairly pessimistic, particularly with regard to 

non-resource-based products. While these analyses are not explicitly related 

to the capital goods sector, they do have important implications for this 

sector. Capital goods tend to be skilled-labour-intensive, and these skills 

are in short supply in most African countries. To the extent that it is 

correct that, due to problems of relatively low productivity and high cost, 

African capital goods producers are unable to export (though this is not 

neces:sarily always the case), this will have negative consequences that 

requi're some conment. In the first place capital goodt. producers will be 

limited to their own market, and therefore will sacrifice the additional 

economies of scale and specialization that might accrue with access to larger 
I 

markeits. Secondly, they will not benefit from what has been referred to as 

lear~ing by exporting. Many empirical studies of machine production in 
I 

developing countries have showh that information feed-back provided by 

dist~ibutors and direct user~ in export markets can be an important source of 

product, and perhaps, process improvement. This is not to deny that important 
I 

infotimation may be forthcomi~g from local users, and that this information may 

form 'the basis for significant modifications and adaptations. However, in 
I I 

some ,African contries it may ,be feasible for some capital goods producers to 
I 

expo~t and it would certainly be incorrect to dismiss this as an impossible 

alternative without detailed :analysis. 
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3.4.2 Supply-side constraints 

The constraint imposed by the shortage in African countries of foreign 

exchange and the consequences of lower productivity and capacity 

underutilization ~ave heen already discussed. In this section the constraints 

resulting from two further factors, on the one hand limited technological 

capabilities and :kills, and on the other difficulties following from low 

quality inputs and the weakness of subcontractors and component suppliers are 

considered. 

The capital goods sector, as was noted above, tends to be skill- rather 

than capital-intensive. Furthermore, it was seen in both the Tanzania and 

Ghafa case studies that the shortage of skilled labour was a major constraint 

on the development of the capital goods sector. Table 13 provides further 

information on the relative availability of skilled manpower in Africa as 

compared to other developing countries. This table concentrates on one 

important technology input, namely scientists, engineers and technicians. 

Reliable information on various technology outputs (which is inherently 

difficult to analyze and collect) is not available. 

Table 13 shows that African countries (including those north of the 

Sat.ara) are in a substantially worse position with regard to this technology 

input than are the countries of Asia and Latin America. In Africa there are 

5.8 scientists and engineers per 10,000 of the population, the corresponding 

figure is 22 for Asia and 69 for Latin America. With regard to technicians 

the respective figures are 8.3 for Africa, 23.4 for Asia and 72.2 for Latin 

America. Similarly, in Africa there are 0.35 scientists and engineers engaged 

in R+D, while the figure is 1.6 for Asia and 1.15 for Latin America. It will 

be recalled that Wan~we found that only one sample firm undertook specialized 

R+D work in Tanzania. While these figures are indicative of a generalized 

shortage of skilled manpower in African countries, both in absolute terms as 

well as relative to other developing countries, it must, however, be kept in 

mind when examining statistics on scientists and engineers and R+D that a good 

deal of important adaptation and modification of processes and product design 

is carried out by workers who have not been formally trained. The cunulative 

significance of such incremental improvements can be substantial. 
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Table 13. Technological capacity, selected indicators.!/ 
(averages expressed as medians for 1970 or latest year available) 

Per 10,000 population 
Developed 
market 
economy 
countries 

Developing countries and territories 
Latin 

Science and technology 

Ratio of total stock of 
scientists and engineers 

Ratio of technicians 

Scientists and engineP.rs 
engaged in R+D 

Technicians engaged in 
R+D 

112.0 

142.3 

10.4 

8.2 

Africa Asia 

5.8 22.0 

8.3 23.4 

0.35 1.6 

0.4 0.6 

a/ The size of the sample countries vary by indicator. 

Source: UNIDO, 1979, International flows of technology, (Vol. 3, 
UNIDO/IOD/326). 

America 

69.0 

72.2 

1.15 

1.4 

Nevertheless, these figures do have important implications for the 

development of the capital goods sector in African countries. Essentially, as 

was pointed out in the section of this paper which examined models of the role 

of the capital goods sector, the question is when to allocate scarce 

resources, including skilled labour, to the production of capital goods. In 

view of thP. scarcities this question will have to be seriously tackled. 

An example of the extent of the problem involved is provided in some of 

1the preliminary estimates that have been made of the skill requirements for 
I I 

, 1spare part production. The shortage of spare parts constitutes a crucial 

' 1bottleneck in many African countries and a significant amount of foreign 
I I 

, , exchange is spent on procuring such items. In a paper titled "Local 

' 'manufacture of selected spare parts for engineering industries in Af:. ica", 

, , prepared by ECA and UNIDO, preliminary suggestions are made for buildi.ag up a 
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spare parts manufacturing capacity. Amongst the suggestions made for 

developing this capacity are the imposition of protective duties on imported 

spare parts that are to be produced locally and the introduction of price 

control over locally manufactured spare parts. Although details are not 

provided of the capacity of the proposed plant that will produce the spare 

parts, information is given on the skilled labour that would be required in 

such an establislunent. According to the estimates, 10 university graduate 

engineers would be required with a sum total of 160 years of experience. To 

get some idea of the significance of this figure, it is convenient to examine 

the statistics on engineering graduates in one of the more industrialized 

African countries, Kenya. Data provided by Bennell indicate that between 

1964 and 1979 there were a total of 267 mechanical engineering graduates from 

Nairobi University. 361 Clearly, therefore, the skilled manpower that would 

be absorbed by a spare parts project would be significant. This is not, of 

course, to s•Jggest that a project of the kind considered is necessarily 

unfeasible. It is, however, suggestd that it is important to carefully 

consider whether such a project is desirable in the light of the other 

available alternatives. 

A further constraint on the development of a capital goods sector in 

African countries results from the weakness of subcontractors and component 

suppliers. Satisfactory access to such ~upporting industry has been important 

for the development of machine production in the industrialized countries and 

the more industrialized developin~ co~ntries. In the absence of supporting 

industry, firms are forr.e~ to become vertically integrated thus losing the 
I 

economies of scale and spe.:ialization that would be derived by componetat 

producers supplying a nlDllber of differen~ firms. 

I I 

36/ P. Rennell, The utiliza,tion of ,professional engineering skills in 
Kenya:-in; M. Fransman and K. King (Eds.), Technological capability in the 
Third World, London 1984, table 6,, p. 336. 
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3.4.3 Other constraints 

African co~ntries also face a number of other constraints, two of which 

will be mentioned briefly here. The first is the absence of the benefical 

effects that frequently flow from a rapid rate of growth of domestic product. 

Many of these benefi~s are summarized in the so-called Verdoorn Law which 

deals with the relationship between the rate of growth of output and 

~r~ductivity. In an article elaborating on these beneficial effects in the 

ca~e of the Taiwan~se machine tool industry, Amsden argues that machine tool 

producers in this country have gained substantially from the rapid growth in 

. l . l f d . l . ff 371 c 1 nat1ona income as a resu t o ynamic earning e ects.~ onverse y, 

African countries, which as we have seen have experienced slower and even in 

some cases negative growth rates in the 1970s and 1980s, will have failed to 

benefit in a similar way. The secc..r.d constraint, also emanating indir~ctly 

from the general state of the economy, is that African capital good~ 

producers, in view of the limitations on the fiscal revenues of their 

governments, have not benefitted as much as their counterparts in other 

developing countries from governmental promotion measures. 

In the light of these constraints, in the following section, some of the 

str~tegies that have been pursued in several African countries to foster the 

development of the capital goods sector will be considered. 

1.5 Some African strategies for developing the capital goods sector 

An examination of the latest development plans for African countries 

reveals that in most cases there are no specific plans for the development of 

the capital goods sector. This is, of course, unsurprising in view of the 

relative unimportance of this sector as was documented statistically earlier. 

Typical is the following extract from the latest plan for the Gambia dealing 

with the metal working and engineering sector~ 

37/ A. Amsden, The rate of growth of demand and technological change. 
Camhrtd~e Journal of Economics (forthcoming). 
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"Light metal work, long an activity of local tradesmen, is currently 

establishing itself as a small industry manufacturing fittings, furniture, and 

various other household goods. Steady expansion rather than dramatic 

development is foreseen. Engineering is almost entirely limited to the 

maintenance of marine and road transport equipment and more recently 

agricultural mad1inery. The de:nand for these services is expanding rapidly 

and Government will increase the vocational training facilities to cope with 

the demand for fully skilled artisans. There will be some investment in 

improved facilities both in public and private sectors. Traditional 

silversmithing, already a significant part of the handicraft industry, has an 

export potential which will be explored." 

However, other African countries, particularly the larger and more 

industrialized, have been more explicit regarding their plans for the capital 

goods sector. In the case of Tanzania, for example, a basic industries 

strategy has been proposed in order to deepen the country's industrial 

structure by developing intermediate and capital goods production. 381 

Explicit attention is also given in the latest Nigerian plan to the ~~ital 

goods sector. In this plan the current weakne~s of tbis sector is noted: 

"The second important characteristic of the manufactudng is the virtual 

non-existence of engineering industry. Although the aggregate ~hare of this 

group of industry adds up to 12.9 per cent which compares fairl:• favourably 

with the average of 16.4 per cent for developing countries a closer look at 

its composition shows that the three most elementary sub-groups namely, metal 

furniture and fixtures, structural metal products and fabricated metal easily 

dominate the sub-sector. The real engineering sub-sectors: manufacturing of 

agricultural and special industrial machinery, machinery and equipment, 

household electrical apparatus, and transport equipment account only for 

2.5 per cent of value added in manufacturing." (p. 147) 

38/ R. Green, Industrialization in Tanza11ia, in: M. Fransman (Ed.), 
Industry and Accumulation in Africa, London (1982). 

\ - -- ----
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Elsewhere in the plan it is stated that foreign private entrepreneurs are 

encouraged to seek the participation of indigenous interest and will receive 

special encouragement in a number of areas which includes engineering 

industries. Specific mention is made of the following products: Engines and 

turbines; agricultural machinery and equipment; metal and wood-working 

machin~ry; special industrial machinery and equipment (spinning machines, 

looms, concrete mixers, etc.); computing and accounting machinery; electrical 

machinery mainly for housei1old use; construction machinery, cooling equipm~nt 

and pumps; electrical industrial machinery and apparatus, electrical motors, 

railroad equipment and transport equipment. 

Other African countries have be~n more explicit about the steps that need 

to be taken to encourage the development of the ca?ital goods sector. Kenya 

is a case in point. In the Kenyan Fourth Development Plan, 1979-1983, the 

need is identified for a more diversified industrial sector which includes 

machinery production: 

"Only a diversified industrial sector can maximize the benefits of 

industri&lization. Such a sector would produce a wide range of products at 

all stages of output: whole manufacturing plants, machinery, equipment, 

irtermediate goods and consumer goods. In the past, import substitution has 

occurred mainly in agriculture and raw materials processing, with less 

deveiopment of machinery, equipment and intermediate goods. During the 

present Development Plan, the shift will be towards the latter." (p. 279) 

F~rthermore, some attention is given in this plan to the policy 

instruments that will be used to develop the capital goods sectur and specific 

reference is made to the role of protection~ 

"Sustained industrialization depends on the ability of manufacturing 

enterprises to maintain internationally competitive costs and qualities. 

While temporary protection may be required by industries with high initial 

costs and inexperienced personnel, those that would need permanent protection 

are a drain on t.he economy. Enterprises that can compete only within a 

protected m&rket do not have much scope for expansion. in decisions on 
I 
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temporary protectian, equal treatment must be given to industries of all 

stages: consumption goods, intermediate goods and capital equipment. Failure 

to protect more basic industrial product~on leads to an undue emphasis on 

production of consumption goods, at the expense of diversified manufacturing. 

Furthermore, sustained industrial growth depends on the ability to compete 

with other countries for exports." {p. 280) 

More specific conments are made regarding the changes that will be 

required in tariff policy: 

" ••• import substitution in consumption goods will continue selectively. 

In addition to tariffs, the Governments's strategy has included remission and 

refund of duty on intermediate and ca~ital goods, as well as import 

licensing. Each of these now require modification. In consultation with the 

ether East African Partner States it is proposed to phase out gradually 

remissions and refund of import duty. Their elimination will encourage the 

development of domestic capital and intermediate-goods industries." {p. 280) 

These statements from the Kenyan Fourth Development Plan are of 

particular interest since they begin to spell out the steps that might be 

taken to promote the capital goods sector. Clearly, however, many problems 

remain in realizing the development of this sector. In the case of Kenya, for 

example, it is suggested on the basis of a survey of the tasks undertaken by 

engineering consultancy firms and engineering graduates, that the available 

stock of engineering skills are currently not being utilized in areas such as 

design work. This is attributed to the lack of explicit attempts to adapt 

foreign technology and use it to facilitate the development of local 

technological capabilities. The virtual absence of engineering consultancies 

specializing in the desi~n and implementation of industrial projects, in 

particular in the manufacturing sector, is symptomatic of the high degree of 

dependence on turn-key fqreign technology acquired independently by 
. h l i h . "d h . 1 . 391 enterprises t emse ves w t out resorting to outsi e tee nica assistance--

39/ P. Bennell, 02• cit. p. 334. 
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(e.~. from local engineering consulting firms). On the basis of this survey 

it is concluded that electrical and mechanical egineers are principally 

involved in routine administration and managerial and supervisory tasks, the 

remainder of their time being devoted to routine and major maintenance, repair 

and production activities •••• in the majority of industrial enterprises in 

Kenya where engineering graduates are employed they are mainly 

h 
. . h h f . 1 . 40 I managers-cum-tee nicians rat er t an pro essiona engineers per se.~ 

(p. 352) 

I 

40/, P. Bennell, op. cit. p. 352. 
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4. SOME CENTRAL ISSUES IN DEVELOPING THE CAPITAL GOODS SECTOR IN AFRICA 

There are many complex issues that will have to be resolved in developing 

the capital goods sector in African countries. 

The starting point for this discussion is the picture that has been 

painted in this paper of a capital goods sector that is still in the infancy 

stage in the more industrialized African countries and virtualiy non-existent 

in many others. Where machine production does exist, it tends, for a large 

nt:mber of complex reasons, to be highly inefficient relative to international 

best-practice. This raises a number of difficult problems, with implications 

not only for the capital goods sector itself, but for the entire economy. 

In addressing these problems, a clear policy question arises. How to 

decide whether or not to produce a particular kind of machine in a given 

African country? 

In answering this question the first difficulty will arise where local 

production is, at least in the short run, inefficient by international 

standards. Information is available for a measure of efficiency, namely the 

domestic resource cost coefficient, for the Ivory Coast which, as seen above, 

is one of the more industrialized African countries. This measure calculates 

the cost, in terms of domestic resources, of earning or saving a unit of 

foreign exchange (a dollar) and compares this with the exchange rate. If the 

ratio (i.e. the coefficient) is greater than 1, then this indicates that the 

implicit exchange rate in the activity being measured (say the capital goods 

sector) is higher than the actual exchange rate. In other words, this 

activity is earning or saving a unit of foreign exchange (which amounts to the 

same thing) at greater cost in terms of domestic resources than the economy as 

a whole. Accordingly, production is relatively inefficient in this particular 

activity. This measure is being widely used by organizations like the World 

Bank in order to provide guidelines for resource allocation. In a World Bank 

study calculations are made for the manufacturing sector of the Ivory Coast of 

domestic resource cost (DRC) coefficients. The general rule, according to 

this publication, is that if the actual P.xchange rate represents the scarcity 

value of foreign exchange to the economy, it will be desirable to expand 
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activities with a DRC coefficient lower than 1 and reduce or make aore 

efficient those with a DRC exceeding 1.411 Bearing in mind that the higher 

the DRC coefficient the more inefficient the industry, it is of interest to 

examine the results for the various parts of the manufacturing sector. The 

capital goods sector, that is metal products, mechanical and electrical 

industries, was the fourth most inefficient with a DRC coefficient of 2.15. 

Perhaps surprisingly the most inefficient subsector was flour and grain 

milling (surprising because the technology and skill requirements for these 

activities are not particularly complex and the country is lar~ely 

agricultural), with a coefficient of 3.33. This was follo~ed by footwear, 

3.16, textiles and clothing, 2.31. 'nles~ results tend to suggest, and this is 

the way they are used in the report, that these activities are relatively 

inefficient and that it would accordingly be preferable to allocate resources 

to other activities where the coefficient-is less than 1. (The activities 

with the lowest coefficients. that is those that were most ~fficient, were 

beer and ~oft drinks, 0.43, and board and paper articles, 0.55. Therefore on 

this basis the capital goods sector should be r~duced or made more 

ff
. . 42/ 

e 1c1ent.-

However, even if the DRC coefficient for, say, a capital goods sector 

project is greater than 1, this is not sufficient grounds for rejecting it. 

Tiie theoretical discussion on the role of the capital goods sector at the 

beginning of this paper should be again considered. In either of the 

following two cases the project may be continued. First, if there are sound 

reasons for anticipating that productivity will increase sufficiently over 

time to compensate for the short term inefficiency relative to the other 

alternatives. In other words it is necessary ideally to estimate the 

coefficients over the entire length of the projects rather than only in the 

initial stages when productivity may be relatively low. In this way any 

learning effects can be seen. and other changes that may increase 

41/ World Bank, Ivory Coast: 'nle challenge ~f suc.:ess, John Hopkins 
University Press, Baltimore, 1978, p. 242. 

42/ World Bank,~·• p. 243. 
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productivity. In the second case there may still be grounds for goi~ ahead 

with the project if, in addition to its ordinary output which is taken into 

account in the DRC calculation, it also produces what may be referred to as 

extraordinary output, or externalities. For example, a capital goods sector 

project, in addition to the production of machines, may also be producing 

people with the capability to imitate, modify and adapt products and 

proceso;es. Even if the DR~~ coefficient is greater than I, it may be 

justifiable to continue with the project if the value attached by the decision 

makers to this additional output (a) is sufficiently great to compensate for 

the losses resulting from the choice of a project that is relatively 

inefficient compared to other alternatives and (b) there are no more efficient 

ways in terms of resource costs of generating the same extraordinary output. 

But the question is how to collect the information ref~rred to in the 

last paragraph in order to decide whether or not to bO ahead with the 

particular capital goods sector project~ The answer is that this is a very 

difficult task indeed. It is particulhtly diffic~lt since many of the effects 

which ought to enter into the calculation, such as the increase in 

productivity that may be expected, will 'exist only in the future with the 
I 

result that it is hard to know how likely it is that Lhey will occur in the 

way anticipated. To put th;.s in other ~erms, the DRC analysis as usually 

practiced is static. However, it is extremely 1ifficult to take into account 

these dynamic factors in the typical ex,ante planning period. 

However, this is not to r.uggest that existing technique& such as DRC 

analysis should be discarded since they 'will frequently provide important 
I I 

information on the current state of affairs. It is equally important to be 
I I 

explicit about the grounds for arguing that productivity increases will occur, 
I I 

or that extraordinary outputs will be produced. There are too many failed 
I I 

projects around t~e world to ignore thi~ point. 

Furthermore,, the DRC analysis serves to underscore the point that it is 

necessary in allocating scarce resources, snch as foreign exchange,' investment 
I I I I 

furads and hum.3n skills, to examine the otbec available alternatives~ This was 

the import of the:exte.11sion to the Feld~an model to includ~ an export sector, 

as discussed earlier. In some cases the' altt.rhatives will' be limited and the 
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answer will be clear. For example, in African countries where the production 

of conventional machine tools has hardly begun it is difficult to see the 

early introduction of computer-numerically-controlled (CNC) machine tools 

production. If these are to be used they will clearly have to be imported. 

However, in other cases the answer will be relatively less clear. In these 

cases it will be necessary to ask about the alternative uses and returns of 

the proposed resources. Once again this raises complex questions. In African 

countries, for example, the export sector consists primarily of agricultural, 

forestry, mineral and processing activities. As we saw earlier, the Harris 

model examined the consequences of allocating resources to either the local 

capital goods sector or the export sector. However, controversy currently 

reigns over estimates of the foreign exchange earning potential of the export 
• Af • . 43/ sector in rican countries.~ 

Nevertheless, having dealt with some of the difficulties of 

decision-making in this area, it is worth pointing out that in deciding in any 

particular case whether or not to produce a give~ capital good, an i.n.portant 

touchstone will clearly have to be the price of the locally produced product 

compared to the c.i.f. price of an imported similar product. This will at 

least provide a starting point for discussions and analyses of the make-buy 

decision. 

A further set of policy questions relates to the appropriate role for the 

state in promoting the capital goods sector. Promotional measures that have 

been taken by states in other developing countries in this sector include the 

following: protection in the case of locally produced similars in the form of 
I 

prohibition of imports, quantitative restrictions and tariffs;, producer 

subsidies of various forms; subsidies to users of new locally produced 
I 

~achinery; state provision of some of the necesary inputs suchi as skilled 
I 

manpower, technology and research inputs including design; promotion of 
I 

subcontracting supporting industries; £:port-contingent incent1ives etc. Many 

complex Guestions are raised as to which of these measures are, best to use 

under different circumstances. 

43/ See for example the special issue of the IDS Bulletin as well as 
Sender-"and Smith (1984). 

"' 



- 69 -

In this section some of the issues that have to be tackled in developing 

further the capital goods sector in African countries have been merely 

touched. While the issues are certainly complex, they must nonetheless be 

tackled. The capital goods sector is potentially an important contributor to 

the dynamic process of economic growth. It is necessary to ensure, as far as 

possible, that most is made of its contribution. 
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Appendix 

Statistical evidence for the importance of the capital goods sector: An 

econometric approach 

If the development of the capital goods sector contributes to more rapid 

economic development, it ought to be possible to detect this through the 

statistical record: a number of African countries have been giving priority 

to the sector, and should, on the hypothesis, show signs of faster growth 

rates, either of GDP or of manufacturing value added, than those who have 

accorded no such priority. 

Of course many other factors will also affect economic development. Some 

countries with little bias towards capital goods may nevertheless have high 

investment ratios and would be expected to grow faster for that reason. 

Multiple regression is a useful technique for sorting out such multiple 

causation; some factors (such as the investment ratio) are endogenous to 

countries and can easily be incorporated iu the model; others, for example the 

1mpact of droughts, wars, or the discovery of oil are generally outside the 

control of countries, but may have very large effects on growth rates that are 

not easy to model. In such cases, it may be best to omit the country 

suffering from such factors altogether; alternatively a dummy variable may be 

included. 

In the present model we have included a number of possible causal 

variables of economic growth that are associated with the capital goods 
I 

sector, namely imports and exports of capital goods, 1 the value added, 

employment and number of establishments in the capit~l goods sector; these are 

all quantities for which S<Mle UNIDO statistics are available. Pe~haps more 

useful wo~l~ be statistics on investment in capital goods, but these ar~ not 

ava i,l ab le. More important, however, is to include major influences on growth, 
I 

3uch' as investment (ideally broken down as between investment from domestic 
I 

sources, aid and foreign private investment); it is ~lso possible that the 
I 

abso:lute size of the manufacturing sector may exert an influence (through 

economies of scale, etc.). 
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For the purpose of this preliminary study, it was only possible to obtain 

sufficient statistics to test equation (2) below. 

(1) gy = a + ~/Y + cx,/Y + dvk/Y + elk/P + f~/N + gY + ~I/Y 

(2) gy = a + ~/H + cx/X + dv/V + el/E + f~/Ni + gV + hI/Y 

(3) g = a + ~/Y + cx,/Y + dv/Y + el/P + f~/N + gY + hii/Y v 
(4) g = v 

a+ ~/M + c~/X + dv/V + elk/E + f~/Ni + gV + hii/V 

Conceptually (1) and (4) are most consistent. 

Subscripts: y refers to GDP, v to manufacturing value added, i to 

manufacturing sector, k to capital goods sector; P = total population, 

E = total employment in manufacturing, N = number of establishments, 

N. = number in manufacturing sector, m imports, x exports, v value added, 

11 1 . I . . f . 44/ employment, I tota investment, . investment in manu acturing sector.~ 
1 

Model (2) above was tested on a Harris computer at the University of 

Hull, using the GLIM (General Linear Interactive Modelling) procedure. 

Because of the somewhat inconsistent nature of the statistics and the paucity 

of observations, high levels of significance were not found. 

For a sample of 17 African countries the results were as follows: no 

variables associated with the capital goods sector were found to correlate 

si~nificantly with growth on their own, or jointly, or even with the 

44/ The growth rates, Sy• are the averages for 197;-1983 taken from 
the UN-roo data base (upgraded by IMF Jata, June 1984). The import ratios, 
mk/", and the export ratios, xk/X, are the values (expressed as a 
percentage) for the latest ye4r, which ranges from 1975 to 1981 (source: UN 
1981 Yearbook of International Trade Statistics). The percentage share of 
capital goods in total manufacturing value added, vk/V, is the average for 
the latest five years; this ranges from 1966-1971 for Uganda to 1977-1981 for 
Ethiopia (data from UNIDO data base). The percentage share of capital goods 
in total manufacturing employment, lk/E, and in number of manufacturing 
establishments, nk/Ni, are calculated from figures for the latest five years 
wherever possible; once again this means that for some countries figures for 
3 ye3rs in the late 1960s have to suffice, whereas for others the period is 
1977-1981; source is the UNIDO data base. Total manufacturing value added, V, 
is the average value for the latest five years, taken from the UNIDO data 
base. The investment ratio, I/Y, is taken from table 5 of World Development 
Report 1984 (World Bank, Oxford University Press, 1984). 

I I I 
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investment ratio. However, moderate levels of significance were found in 

models including most or all factors. In particular for the full equation the 

result was: g = 8.8 - 0.25~/K - 0.59xk/X + 0.29vk/V - 0.03lk/E 
y -

- 0.35 ~/Ni - 1.3 x 10 •v + 0.36I/Y. 

Of the above coefficients, only the last was significant dt the 

1 per cent level and it explained the largest part of the growth rate. 

Significant at the 2 per cent level was the coefficient f (of ~/Ni), which 

is negative, implying that growth is faster the smaller the proportion of 

industrial firms are in the capital goods sector. This unexpected result 

plainly deserves further investigation: at this stage it can only be 

hypothesized that either the factor is acting as proxy for something else, 

that fast growing countries tended to have a few large firms ir. the capital 

or 

goods sector, these being more effective than many small ones. Significant at 

only the 10 per cent level are the import and export share coefficients, ag2in 

both negative, somewhat surprisingly in the case of the latter. The constant 

term and d, the coefficient of the share of value added in capital goods, are 

found to be significant at only the 20 per cent level; normally this would be 

attributed to chance, but clearly further investigation is needed by way to 

improved statistics and a larger sample. The negative value for the 

coefficient of total value added is barely significant at the 25 per cent 

level, and the labour coefficient not at all. No signficant change is 

observed on onaittinr these last two variables (or on replacing total valu~ 

added by value added per capita). 

A number of regressions were also run taking variables other than the 

growth rate ~s independent; only two of these proved significant. Firstly the 

import and export share variables are negatively correlated by the equation: 

11\/K • 37.66 - l.453xk/X 

In this the constant term is highly significant (more than 0.1 per cent) 

and the coefficient is significant at the 5 per cent level. The correlation 

is indicated in diagram 1. Secondly the share of value added in the capital 

goods sector is positively correlated with total manufacturing value added per 

capita by the equation: 
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vk/V = 7.6 + 0.0723V/P 

The constant term is again significant ct the 0.1 per cent level and the 

coefficient at the 5 per c~nt level. Diagram 2 shows that the possibility of 

non-linear correlation must be considered; it is consistent with such 

hypotheses as: for value-added per capita to exceed vaiues of about 

tus 30 per annum, it is necessary for over 12 per cent to be in the ca~ital 

goods sEctor. 

On this preliminary investigation, the data used were not carefully 

related to each other as regards time periods (see footnote 44) as this would 

have reduced the number of instances too much; this will have undoubtedly 

reduced the significance of some of the results, so it is hypothesized that 

even very modest levels of significance are worth pursuing further if more 

consistent data can be fauna. Models (1) and (4), being conceptually more 

consistent, would also be expected to give more significar.t results. 

Cau~ality (as oo~osed to mere correlation) could be pursued by lag3ing 

gy or ~ behind the independent variable; or the converse might be tried 

in case cryp rises for exogenous reasons (discovery of oil in Nigeria?) 

themselves later cause a rise in the CGS instead of being caused by it. 
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The full data set used in the above regression ia as follovs 

0 H 
l Ca•eroon 0.177 Hi.H 
2 Central African Republ le o.022s 9.000 
3 Ethiopia 0.333 ll :#Cb 
4 Ivory Coast 0.641 --i?Q.00-

5 Kenya 0.581 2 El_ Cl::::::: 
6 Madagascar 0.150 14.0o 
7 Malawi 0.0339 IMo== 
8 Mall ll.0628 is.oo 
9 Niger o.oo n:~ 

10 Nigeria 2.470 2s.oo 
11 Rwanda 0.0103 - 11;:e:1-
12 Senegal 0.240 ~1J.UU 
13 Tanzania 0.117 ~o 
14 Uganda O.OS84 --,-;-m-
15 Zaire 0.150 -u;H§E 
16 Zambia 0.308 --ir.oo.--
17 Zimbabwe 1.030 --z:fi:jfO 

Where A • g~, B • MklM , C • XkfX, D • VklV, E • lklE, F • 
nklNl, G • V,CUS .. J, H • IIY, In the •quatlon: 
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