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MACHINERY MANUFACTURE IN THE
FORMAL SECTOR OF KENYA

Abstract

For the majority of African countries the problem with the
notion of 'appropriate technology' is that in the absence of endoge-
nous technological capacity there is an almost total reliance on the
acquisition of capital-goods from external sources, which in terms of
configuration and capital-intensity are most likely to be inapprop-
riate to the African industrial scenario. This is only half the story,
however. Integral to the successful internalising of machinery
manufacturing competence in any country is the ability to evolve the
'know-why ' rather than simply the 'know-how' in mechanical engineering
art. Kenya, perhaps more than most other Afriean states, possesses a
modern and expanding technology produeing sector that has the potential
of furnishing the workforce with an insight into the 'guts' of techno-
logical operation, so affording the capability to press ahead with
local adaptions and innovations. Unfortunately, though, such a stage
stands in abeyance as the majority of machine building activities are
associated with the assembly rather than the manufacture of capital-
goods. Although small, the 'mechanical' machinery industry provides
the one exception to this situation. A-.seedbed for indigenous techno-
logical capability may well thus exist, having been nurtured and
moulded to serve the agricultural and light industrial needs of the
Kenyan economy .
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MACHINERY MANUFACTURE IN THE
FORMAL SECTOR OF KENYa(1)

Introduction

The search for ways and means of 'evolving' technology so that
it relates more closely to the requirements of the developing countries
is a primary issue in the policy-making fora of international development
agencies. Actuating this search has been the recognition that straight-
forward emulation of western production techniques and practices has not
led to the high rate of growth in employment and output that was at
first thought possible. A major plank to the argument that the trans-
ference of advanced foreign technology is beneficial to the developing
countries was based on the premise that latecomers to the industrialis-
ation process were at an advantage because they could exploit the
technical progress that had already been accumulated elsewhere. There
is a crucial weakness to such reasoning, however, in that successful
industrialisation is not achieved simply through the transfer of advanced
machinery; the acquisition of the ability to originate and sustain

appropriate technological progress is also required.

There are three main reasons why the developing countries
should attach a high priority to the possession of indigenous machine-

making capacity:

Firstly, the machine building industry may be looked upon as
constituting a reservoir of skills and technical knowledge employed
throughout the the entire machine-using sector of the economy. The
machine tcol industry is perhaps the most important component in this
process: described by Rosemnberg (1876) as a 'transmission centre' in
the diffusion of new technology as it deals with processes and problems
common to an increasing number of other machine building industries.
However, even in an economy where no local machine tool capacity exists,
the other 'second-generation' machine builders still have an important
role to play in the transference of new ideas, designs and enhanced

productivity to their diverse machine-using customers.

Secondly, developing countries possessing a local capital goods
industry are in a position to control the product-mix to suit domestic

factor requirements. As most third world states suffer from chronic
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unemp loyment it follcows that the encouragement of indigenous machinery
production provides a country with the capability to manufacture
appropriate, labour-intensive technology. This is particularly
important when it is considered that the majority of world machinery

exports today consist of highly capital-intensive technology.

Finally, it is important to realise that a capital-saving
mode of development, arguably the most appropriate for the developing
countries, should have regard to more than just producing labour-
intensive technology; capital will also be economised if this technology
is manufactured efficiently. This notion of producing capital-goods
efficiently is of critical importance. Its significance can be explained,
thus: in the initial stages of industrialisaticn the demand for
machinery will be positively correlated to both the level of mechanis-
ation and also to the.rate of growth of the economy; and as these
variables are, in turn, affected by the attractiveness of investment,
the prcomotion of efficiency in the 'core' machine building sector will
be of paramount concern. Improvements in the operating efficiency of
machinery manufacture should, through an 'economic cascading' effect,
raise the marginal efficiency of capital in the other machine-using

(2)

sectors of the economy. This process will have favourable reper-

cussions on investment opportunity and hence also on the pace of
industrialisation.(a)

Even though the beneficial impact of indigenous technological
caracity in the process of industrialisation has been recognised in
the economic literature the subject on a country basis has received
only limited detailed investigation. The paucity of such empiricism
applies generally to countries of all developing regions, but in
particular to the African states south of the Sahara . This paper is
a mrdest attempt at redressing the situaticn by providing an appraisal
of the development experience of Kenya's embryonic capital-goods

sector.

Focus of the Study

Rarely heard of, but even less seen, the Kenyan machinery
producing sector continues on its crypto-industrialising course; and

even though not impervious to the enumerable constraints which dog
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the local market the industry survives and indeed, in pockets, prospers.
The success stories are few, however. It would indeed be surprising

if this were otherwise considering the nature of the economy in which
the sector operates. Industrialisation is constrained not only by the
obvious limits of the domestic Kenyan market but also by the preference
given by the authcrities to the development of the traditional exports
sector. The emphasis given to these expovrts has had the effect of
turning the screw even tighter on machine-making activities since the
intensity of the industrialisation drive has become progressively

() Thas

reliant on the foreign exchange earning capacity of cash crops.
increasing dependence is ironic in view of the fact that the stimulus
for this kind of industrialisation is often precisely to diversify the
economy away from reliance on traditional primary exports. (Hopcraft,

1972, p.1).

Although the local market for Kenya's industrialists is not a
kind one, the fact remains that Kenyan industry is often lauded as being
one of the most sturdy in Africa. Even during the difficult period
subsequent to the closing of the border with Tanzania, 1977-82, the
manufacturing sector still managed to sustain a healthy 6.6 per cent
rate of output growth, increasing its share of gross domestic product
from 12.1 to 13.3 per cent. (World Bank, 1984) This performance is
clearly remarkable given that Kenya belongs to a Continent where almost
every sub-Saharan state suffers, to a greater or lesser extent, from
industrial stagnation, declining commodity- export revenue, substantial
foreign debt repayment, wayward population growth, food insufficiency
leading to malnutriticn and starvation, and in some cases, imminent
national bankcruptcy. The examination of Kenya's machine-building
sector is conducted against such a back-drop and critical appraisal, as
a consequence, nzeds to be tempered by the minimal comparative perfor-

mance of fellow African countries.

Albeit that Kenya, in its efforts to industrialise, cannot
be expected to emulate the stratepies of the Soviet Union, India, China
and more recently Koreza and Taiwan, it has nevertheless paid scant
attention to one of the primary goals common to the development strategy

(5) In this

of these states, that of technological self-sufficiency.
respect little has changed since independence. Manufacturing activity

has continued to evolve along a Western technological frontier sponsored
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by the transnationals which dominate the brcad spectrum of operations
in this sector, importing the majority of their process technology.(s)
Unlike the successful industrialising countries elsewhere, Kenya has
failed to promote the technology producing industries as even a partial
catalyst in the pursuit of local machinery innovation, The 'mechanical'
machinery producing branch, however, represents the one excepticn to
this generalised picture. Within this indvstry's particular sphere of
activity an industrial structure has been created which is conducive

to the generation of indigenous technolcgical prcgress. The objective
here, then, is to examine and describe the economic status of this
small but strategically important industry, providing perhaps the first

insight to its contribution in the technological development of Kenya.

The focus of this paper is wide-ranging. It begins by defining
what is meant by the term capital-goods in the context of the present
study. The origins of the sector are then described which act as a
historical introduction for an examination of the present productive
structure of capital-goods producticn in Kenya., Attention is here
directed to the nature of the demand for machinery; the development of
the supplier industries; and the implications of high underutilisation
of capacity. Analysis of the country's prcgress towards reducing its
import dependence on technology and its efforts to promote machinery

exports bring the study to a close.

Scope

The definition of capital goocds and, therefrom, a capital-
goods industry represents an unresolved controversy amongst economists.
The diversity and heterogeneity of this form of commodity is simply
enormous. An indication of this can be found in an estimate that put
the number of different goods that could be classified as 'Capital
goods' at close to 4 million. These goods differ from each other with
regard to their process of production; the structure of production
and degree of finish when moving downstream in the production process;
their degree of complexity; the functions they perform (e.g. supplying
energy, transmitting control and regulation, and structure); their
use (the whole spectrum from multipurpose universal machines to
machines performing very specific and specialised tasks); and their
end-use destination (all sectors of the economy frem agriculture to

service are serviced by capital-goods of varying types in one way or
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another). (UNIDO, 1983, p.l). A suitable classification of capital-
goods producing activity is thus important for operational reasons as
the censtruction of sectoral policy necessarily hinges on workable

definiticns.

The contentiousness of the topic has led to there being almost
as many definitions as there are treatises con the subject. The broadest
interpretation of capital-goods belongs tc Joan Robinson (1953-4) who
ascribes to the belief that all goods in existence count as capital-
goods. It is an intellectually stimulating proposition, though clearly
one without pragmatic application. A conceptually more satisfying
approach is that which views capital-goods as being commodities that
are not demanded in their own right but as inputs, combined with others,
for the purposes of rendering further production. The Marxian dichotomy
of economic activity is an elaboration of this classification, and
represents the most generally accepted-framework for analysis of the
capital-goods sector. Marxian theorising is well-known, but briefly
the total production of society is split into two componnents: Depart-
ment I, the means of producticn, having commodities in a form in which
they must, or at least may, pass into productive consumption, and
Department II, the articles of consumption, relating to commodities
having a form in which they pass into the individual consumption of the
capitalist and the working class. Even Marx's classificatory system,
though moving nearer to a water-tight definition of capital goods,
exhibits two major deficiencies. Firstly, from a theoretical perspec-
tive, both the consumption goods of, for instance, food and clothing
which service the needs of human capital can by maintaining physical
capability be viewed as providing for the potential of further produc-
tlon.(7)Secondly, there are practical inconsistencies, Convention has
dictated that the products of the chemical industry are apportioned to
the capital-goods sector, and Marx himself lumped raw materials into
Department I activities. Notwithstanding that definitional- rigour
associated with Marx's analysis can be criticised, the approach has
nevertheless been operationally recognised through its incorporation

into country models of planned economic development.

The Soviet and Indian two-sector growth models are the most

notable examples of development strategy hased on the Marxian separ-

8)

ation of economic activity.( The promotion of capital-biased growth
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in these two ccuntries was aimed primarily at the expansion of producer-
goods' manufacturing capacity on the assumption that the existing low
level of capital accummulaticn was the critical restraining factor in
their push for rapid industrialisation. Emphasis within both the Soviet
and Indian paradigms was thus given to the encouragement of growth of

the heavy engineering sector. This direction in their development efforts
was due to the explicit recognition that machine-making is an essential
element in the building-up of overall capital-goods capacity; the first

rung on the ladder of non-dependent technological development.

The significant role that machinery manufacture plays in the
process of economic decelopment has been reinforced by contemporary
empricism which has tended to concentrate research on this activity to
the exclusion of other types of capital-goods production. Authors over
quite recent times, possibly as a response to the definitional opaque-
ness of capital-goods, have developed .the facility of classifying them
in relation to the specific focus of their studies. Cheng (1972, p.
19), for instance, in his Communist China study on what he termed the
machine building industry employed a definition of 'capital-goods' which
emulated that used by Rothstein (cited in Gerschenkron, 1951, pp 332-33)
in his work on the Soviet machinery sector, Aside from obviously
including mechanical equipment within their ambit, both authors inter-
preted telecommunications, transport and electrical machinery as being
composite to the analysis of machinery production. By contrast, Leff
(1968, p.4), in his study of the Brazilian capital-goocds sector utilised
the definition used by the country's industrial census classification
which encompasses sections of the metallurgical, mechanical, electrical
material and transportation equipment industries. Passenger automobiles
were, however, excluded from his analysis. Each of the above studies
limited its attention to activities associated with machinery manufac-
ture, with Cheng in particular stressing its strategic significance in
the process of capital formation. More recently, Pack (1980, p.l), in
a World Bank study, narrowed the perspective even further by defining
capital-goods as including industrial and agricultural machinery but

excluding vehicles and electrical equipment.

In the context of country analyses, two factors can be pin-
pointed as being of considerable importance in the contribution the

sector makes to industrialisation. There is, firstly, the part that
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technology performs within the general framework of development policy.
For the larger Asian and Latin American nations and also the smaller
South East Asian states the characterisation of capital-goods produc-
tion connotes a degree of technological complexity, diversity and
differentiation that, although below Western and Japanese levels, is
veritably light-years ahead of African state-of-art capability.

Current status and expectations concerning technology application are
naturally less sophisticated amongst the African countries where

formal capital-goods capacity has reached only a relatively primitive

stage. (9)

Not alone amongst African states, Kenya has pursued a growth
strategy that has not directly encouraged the creation of indigenous

(10) It is in the nature of

capital-goods manufacturing capacity.
economic development that where preference is given to the production
and export of agricultural surpluses in commodities, such as tea and
coffee, then little industrial incentive will exist for the emergence
of a heavy engineering sector. There is no fain saying the cbvious
that the development of a producer goods sector will be influenced in
the early period by the complementary mechanisation of the economy in
which it resides. A minimum level of demand for production equipment
will be a vitally important variable in the growth equation. This
simple but fundamental axiom applies a fortiori to capital-pgoods manu-

facture than to industrial development via the more traditional path

of promoting consumption gocds production.

The second important aspect of a machinery sector, in its
impact on industrial growth, has to do with the stage of development it
has reached. It may be held, from a rough approximation of historical
industrial development,‘that developing economies must pass through four

(1) 44 the basis

stages before technological maturation is attained.
of complete and endogrenously developed technological capability Kenya

is at the first of these: the mechanical era. But through the consolid-
ation and appropriate advancement of this mechanical engineering base

the later electrical, chemical and electronic phases of the technological
cycle may be incorporated into the Kenyan 'model'. A seedbed for
indigenous technological capability may well exist, then, having been
nurtured and moulded to serve the agricultural and light industrial needs

of the Kenyan economy.
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Within mechanical engineering industry the following sub-areas
of activity are, it has previously been cbscrved, generally regarded as
being the most important for rendering the means for further production:
transportation, electrical and non-electrical machinery. In deciding
which of these activities is of significance or indeed relevance from a
Kenyan standpoint, it can be stated immediately that the domestic manu-
facture of all modes of transport equipment is minimal. The relatively
high value of output in this sector, over K.sh.86 million for all
establishments in 1982, derives from the assembly of motor vehicles.(12)
The electrical machinery sector, on the other hand, is involved to quite
a considerable degree in the bona fide manufacture of electrical artefacts.
The problem here, however, is that the great majority of output is
more clearly identifiable as being consumption-oriented rather than that

of a capital nature.(lS)

The activities of this sector are characterised
by the assembly of television sets, gramaphone records, sound recorders,
electric irons, refrigerators, switches, batteries and the assembly of
telephones and radios. The remaining sector, non-electrical machinery,

represents a good example of an arriculturally differentiated producer
auuustry 1n a technolegically immature, first-stage mechanical

economy. The non-electrical machinery sector of Kenya, within the three
digit economic classification, 382, covers the multifareous activities
associated with the manufacture of mechanical machinery. It is this
sector more than any other that represents endogenous capital-goods
production. This study therefore follows the classification of capital-
goods proposed by Pack. Thus, the parameters of the Kenyan capital-goods
sector are delineated to include industrial and agricultural machinery but
excluding vehicles and electrical equipment.

Historical Development

Kenya's machinery manufacturers have been around for longer
than is generally realised. A notable proportion of producers pre-date
independence in 1963 and indeed the roots of a sizeable and tenacious
minority can even be traced back to the late 1940s. It was the Asian
entreprencurs who comprised this hardy core and provided the origins to
machinery production in Kenya. Several of these pioneers had served
their engineering apprenticeship in the railway workshops before identify-
ing opportunities to set themselves un in business.(lu) The Asian flair
for mechanical undertaking induced the others to establish basic workshsz:

for vehicle repair to serve the rapidly growing post-war market for irr
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transport equipment. In the rural towns suvch as Kisumu and Eldoret

this form of specialisation began to dilute over time to encompass other
more agriculturally related mechanical activities. This included

repair and maintenance of tractors and farm equipment. There finally
came the evolvement to fabrication of agricultural machinery for the
specific needs and requirements of the farming region in which the

(

manufacturer was situated. Thus, Kisumu houses machinery builders
specialising in sugar-cane crushing machinery whilst in the Rift Valley
ploughs and harrows are produced as an initial response to the needs of
a more large scale diversified arable farming community. Nairobi, is

the home for many of the tea and coffee machinery manufacturers.

Kenya's independence seemed to represent the locus around
which many of the larger machinery organisations, especially those from
Britain, decided to establish manufacturing facilities in Kenya. Loss
of a hitherto captive market for British companies was the obvious
galvanising force for their interest in creating local productive
capacity. TFor the majority of these companies the commencement of a
productive capability iu Kcnya was the first step in the penetration of
the wider East African market aund thence to the largely untapped agri-
cultural equipment market in the remainder of Africa. The multinational
companies' progress to this objective has, however, been spasmodic,
The collapse of the East African community, the persistent severe droughts
and the lack of politicel stability and economic development in numerous
African countries all strove to dampen such activities. But despite the
lack of major growth opportunities thus far open to these larger com-
panies few have 'pulled up sticks' and departed., It can only be surmised
that the old dog-in-the-manger oligopolistic tendencies of cornering what-
ever market there is continues to dictate an essentially defensive

commercial strategy.

Although the large companies dominate the production of
machinery, at least in terms of value, all firms have contributed to
the rich diversity that has evolved in the composition of machine build-
ing output. There is, in point of fact, a highly refined degree of
specialisation within the industry's structure of production. The
following list is not exhaustive but conveys in a quite revealing way
the enormous range of skills aand technical =»xpertise present. Produc-

tive activities embrace such disparate and unrelated final products as
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cotton-ginnery machinery; agricultural sprayers; concrete block-making machinery
air-conditioning and ventilating equipment; press-stamping soap machinery; saw
mill machinery; compressed tanks and air equipment; wood-working machinery -
soil-testing machines; textile machinery; sugar-cane crushing machinery; fold-
ing machines; hoists; germ-separators; planer machines; posho (maize) mills;
coffee and tea machinery; tea drying equipment; sial machinery; and not least,

a broad range of ploughs, hoes and harrows. Apart from this impressive array

of specialised competence the majority of manufacturers offer associated ser-
vices in respect to uncomplicated fabricsticn and weldirg operations. These
jobs would typically relate to customised production, against order, for such

items as boilers, storage tanks and agricultural trailers.

In similarity to the historical processes that occurred in the
development of the now industrialised countries, Kenya's machinery manufacturers
have emerged as a response to the perception of viable commercial propositions;
they have mostly entered into the production of equipment to satisfy a demand

(16)

that existed prior to the provision of its supply. The process is likely to
have been uncoordinated, fragmentary and of modest beginnings. However, it is
generally acknowledged that during the course of the early phase in the develop-
ment of machinery 7product%§2 meagre proportion of national resources employed
as inputs to the industry and the equally small value of its output to total
industrial production belies the sector's straregic quality in the pursuit of
non-dependent technological progress.(l7) The initial epoch of Kenyan machinery
production exemplifies this general pattern. Table 1 details the growth
characteristics of the machinery producing sector. The industry is small,
accounting for less than one per cent of total manufacturing output value.(lg)
Net output, in real terms, has nevertheless grown at a salubrious pace since
independence of 7 per cent per annum, even given the lean commercial environ-

ment 1n which the sector operates.(lg)

It can be readily seen, moreover,
that whilst physical labour and its associated employment costs experienced

conservative rates of growth between 1964 and 1980 the expansion of value-

added has been more in consonance with the industry's potential role as a

(20)

leading sector in the growth of industrial economy. The table also indi-
cates an important factor in the development/ggigﬁig to the measure of
profit being earned by companies. The index of operating surplus has notice-
ably the fastest rate of growth amongst all the variables, though the profits
earned are not excessive. The proportion of gross surplus to sales produces
acceptable and comparable earnings ratios which over the latter portion of
the period represent shares approximating to 13 per cent(.n) Things startec
to go awry, however, after 1980. The progressive decline in employment
value-added since then appears to flag a serious deterioration in the mar
prespects for equipment. Indeed, the current degree of excess capacity

machinery manufacturers lends weight tc this observation.
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The Machinery Demand Function

The biggest single obstacle to the continued growth and
development of the industry is undowtedly the constraint of
low demand. This issue lies at the heart of the current problems
affecting the machinery manufacturers and represents an economic
'girdle' to the expansion and future prosperity of the industry.
In stating this it muwst again be enphasised that an important
assymmetry exists between the minimum market size requirements
of the machine builders and those of the consumer-goods industries;
for specialisation to be effectiwe in the former, a large market, possibly
gereater in size than that required to achiewe all the economies of
scale in the consumer-goods indws tries, is essential. 22 The crux of this
distinction between the demand curwes of capital- and consumer-goods firm
rests in the unique characteristic of producer-goods output: it has the
effect of 'stocking~up' the market, so that the amount of machinery
sold now will inflwence the amount that can be sold later. This
feature has been, and continues to be, the cornerstone to machine building
enterprise in the Western countries. A paradigm can be formulated
which crystallises around the idea that the demand for the products of
the machine-building industry is limited by the specialised nature of
the constituent firms' product range. Once the saturation of the
market has therefore taken place attempts to increase or maintain
demand can only be achieved, as the theory goes, by creating a fresh
market. This would occur by the dewelopment cf a new, invariably increased
capital-intensive, design offering an improwd and hence more efficient
mode of operation, so vital in a highly competitive industrial milieu.
Under such a scenario, the machine-builders deliberately seek to render
obsolete the equipment held by customers; more significant than this
however, is that they actively seek the ability to hasten the pace of its
ebsolescence, ' To increase demand, then, capital-using,

innovation must occur.

If such reasoning proximates to reality, and there exists empirical
evidence to suggest that it does,23 then the paucity of options available
for the poorer cowntries to increase demand in the production of unchanged
capital-goods will be severely limited in the long-term. Reliance on
foreign designed technology, mreover, will do little to ease the problem
because the capital-using nature of innovation taking place in the

equipment supplying industries of the West is inapprppriate to the
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conditions operating in such countries as Kenya. In a capital-

scarce economy, innovation is much more likely to be calibrated towards
reducing the depree of complexity involved in the final product
rather than to upgrading models in an attempt to induce manufacturers

to replace fully depreciated but still productive capital equipment,

Inadequacies in demand during the formacive years of a capital-
goods industry will stultify progress towarcs indust.roial maturity.
Impprtant in this sense will be the synergistic relationship between
an increasing level of demnd and the degree of efficiency-inducing
division of labour achieved. Indigenous equipment capacity is a vital
element here because of the implawibility that vertical disintegration
in Third World machine building industries will take place merely
through transplantation of foreign technology. More likely, an
'evolutionary' process is required whereby existing patterns of
production are gradually transformed to incorporate those firms which
emerge to specialise in the various wertical sequences of production
that are common to metal-using industries. Amongst the most important
of the operations conventionally undertaken by these supplier industries
relate to the provision of components, steels, castings and forgings.
Kenya, however, has made only modest progress in these areas. As a
consequence, a mixture of imports and vertical integration continues to
characterise the input sourcing structure of machinery manufacture in the
country. The achievement of cross-integrated horizontal industrial

specialisation thus still remains a distant ideal.

Input-Sourcing

(1)  Components

The productive structure of Kenya's capital-goods sector simply
has not advanced to accommdate the refined levels of interdependence
exhibited by the industries of the dewloped countries. The absence of
a fully diversified suw-structure of component manufacturers, for
instance, means that the mjority of the complex items which are
classified under this heading are either assembled, from imported kits w
the resultant loss of most of the wlwe-added, or imported in their
entirity. Typical in this context is the case of electric motors.
subsidiary cf an Indian engineering company has been assembling elect

moters up to 20 h.p. since 1898). However, the firm does not wish to
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become involved in local production unless tariff protection is awarded
by the government: the import of the parts for an electric motor attracts
the same 25 per cent rate of duty as the import of the complete motor.QL‘L
To the manufacturer, the lewing of similar rates of duty on the import
of the complete engine as on the parts and components which go into its

production provides no incentive for domestic production to take place.

The supply of steel as a swstantial input in the fabrication
of machinery also continues to originate from abroad. As such, the
situation represents a further hiatus in the network of backward
linkages which traditionally derive from capital-gpods production.

There are, in fact, a number of steel rolling mills in operation in
Kenya though they apparently suffer from considerablc underutilisation
of capacity due to the shortage of scrap metal available for melting
pur'poses.26 At the beginning of the 1980s a project for the construction
of a mini-integrated steel mill was proposed with the objective of esta-
blishing viable steel production in Kenya. The plans for the mill are
seemingly 1o longer 'live', hwever, as its coinstruction depended on

a set of circumstances which no longer prevail. Most importantly, in
this context, the international recession led to a bwers' market for
steel and related products. Steel producers the world over are racked
by severe excess capacity and are readily preparcd to offer heavy
discounts to potential purchasers in order to obtain some

contribution to fixed costs. But the international recession also hit
Kenya's ability to earn foreign exchange through the export of its cash
crops. This mean® in turn that the funds recessary for the construction
of a modern steel mill were not available.Q'7 A final difficulty had to
do with 'the scarcity of lecal factor resources. The mill had been planned
to employ a charcoal energy process and this would have required the
development of a man-made Eucalyptus foresti. For that purpose 256,000
hectares of coastal land would have had to have been acquired to
facilitate charcoal production. Even if suitable land could have been
obtained at a suitable price there was then the still formidable
obstacle to be faced that the Eucalyptus forest project would have

been based on a 10 year cycle; that is, a decade would have had to

have passed before the complete cycle of trees to charcoal could have
taken place, and steel production commence. To any government, though
especially one at the helmof a capital-scarce econony, this is an
inordinately long time to hawe cibstantial amounts of capital sunk into

a commercial venture before any return could be expected.
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Castings and Forgings

The domestic production of components and steel are not the
exclusive elements required to encourage the expansion and develcpment
of the machinery prodwing indwtries. The availability of foundries
and forging shops is also a significant variable, playing an ess.utial
role in this process. Here again, however, there are problems. Ax
present there are only eight foundries in the whole cf Kenya; the
largest of which is located in the railway workshops in Nairobi. These
foundries together employ around 500 workers and possess a capacity to
produce 7000 tons of castings annually. These are either self-contained
foundry units to wndertake jcb work for the secondary industries or to
produce spares for sugar and textile mills., There is still not a single
modern mechanised foundry in the private sector for producing heaw as
well as thin and precision cas tings.28 This lack of specialist foundries
has led, as table 2 shows, to owr 50 per cent of the machinery
producers integrating basic casting and forging operations into their
productive processes. Ewen'in the smallest workshcp primitive casting
and forging facilities are often to be found. This will be especially
true if the machinery manufacturer is located in the rural areas some
distance from Nairobi. Aside from the non-propinquity of specialist

foundries and forging shops to the cus tomer-industries there are other

Table 2 Policy on Sourcing of Castings,
By Company Size

Company
Firm Me di um Large
Size
Source
Bought-0Out 8 2
In-House 10 3

Source: Survey of Machinery Manufacturers

reasons which act as justifications for the internalisation of casting
ana iurping activities . Non-deperderce on suppliers,29 cheapness and
the ability to monitor quality are all considerations that can be cited in
this respect. The latter factor, that of quality, stands out as an
imponderable issue. In particular, the castings produced from the 1

firms' rudimentary facilities are far from being precision, quality r
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of work; the majority of them are rough, picted with blow-holes

and invariably out of alignment.3o This is not unexpected, however,
when often the sand used in the moulds is not the correct material, or
is so clogged and lumpy as to seriously impair the possibility of
producing quality castings. One manufacturer of coffee machinery has
been forced to obtain the castings for his bean crushing discs from a
foundry in Britain., Although the company has tried, castings of the

required precision and 'trueness' cannot be obtained in Kenya.

Capacity Underutilisatian

Insufficiency of demand is the primary constraint in ewlving
a sub-sector of specialist ancillary producers serving the needs of
the capital-goods producers; it also represents the primary limiting
factor in the movement of a country's capital-goods sector from a
rudimentary stage to a specialised and integrated industrial entlty.3
For those developing countries still at the frontiers of industrialisation,
possessing only a low level of capital accummulation, the fugacious
minimum size of machine building output necessary to capture economies
of scale and to lead to the prog:essive specialisation in mechanical

activities is likely to be far from being reached.

It is in this respect that the dictum of Adam Smith that -
"the division of lebour is limited by the e¢xtent of the market' -
has been dolefully relevant to Kenyan and other similarly placed Third
World machinery producers. Smith was reasoning on the basis of two
interrelated, though nonetheless distinct, economic concepts: the
division of labour and the extent of the market. For the purposes of
clarifying these two concepts it is helpful to mention the contribution
of Allyn Young in an article written in 1928. The thrust of his paper
was to place Smith's division of labour concept into a technological
context by arguing that it is associated with the use of specialised
machinery. Thus,...'with the division of labour a group of complex
processes is transformed into a succession of simple processes, some
of which at least lend themselves to the we of machinery. On the
further issue of what is meant by the 'extent of the market', Young
broached the question ...'but just what constitutes a large market?
Not an area or population alone but buying power, the capacity t
absorb a large annual output of {-pods.' (Youny, 1928, p. 532) clearly,
the author's interpretation of the extent of the market was not in

terms of physical or geographical size but rather cn the degree of
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effective demand. Thus, even low income India with an extremely large
land mass, population and indus trial market possesses a machine building
sector with quite profound and well-documented inefficiencies resulting
from underutilisation of capacity. %2 For the much smaller and even
poorer African economies the problems connected with excess capacity

will obviously be that much more attenw ted.

The realities of the present sitwtion are that capacity
utilisation levels amongst Kenya's machinery manufacturers, as shown
in table 3, are cripplingly low: only 17 per cent of the firms are
operating above 80 per cent of capacity; well over half are working
at below 60 per cent, and a sizeable minority, 25 per cent, operate

. 37 .
at less than 40 per cent of capacity. The reasons for this are

diverse,

Table 3: Utilization of Capacity in Machinery Firms
Capacity Company Size
Utilisation Medium Large

S (nos)
1-19

20-39 5 1

40-59 11 3

60-79

80-100 "

Source: Based on manufacturers' estimates.

Demand deficiencies may relate to either general or particular
circumstances. Those factors of a generlised nature first and
foremost have regard to both the original trade policies of the
government which had a pernicious effect on the efficiency of
domestic productien and, ironically, also to the more recent trade
liberalisation policies which have allowed an influx of cheaper
but good quality imports ontc the market. The collapse of the East
African Community and the closing of the bordier with Tanzania were
also events that did nothing to reduce the tardiness of export
opportunity. Lack of sultably skilled labour is yet another

problem, as is the relatively high costs associated with its
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employment. There were also the manifold reverberations which ensued

from the 1982 tremor to governmental stability. It has been suggested

that the attempted cour had a debilitating effect on the buoyancy of

market perception held by foreign companies cperating in Kenya,
precipitating a decline in capital investment. The psychological shock

to market confidence caused by the ooup is also reported to have under-
mined property prices. As property is the najor, perhaps only, asset

that can be used by small to medium sized companies as collateral in bank loan
applications it is not difficult to see hov the ability to mise fixed

or working capital could have been impaired through deflated property values.
Furthermore, the associated deterioration in the property construction
business has had a damaging chain reaction cn the cement-block and
cement-block making machinery industries. This is, in fact, a good

example of how particular segments of the machinery producing industry

can be sensitive to generalised market factors. The fall in world commodity
prices provides another example. % Kenya's sugar growers have been
seriously affected by the worsening cash inflow from exports. Such
conditions, of course, only serve to diminish the sales prospects of

the sugar-cane crushing machinery producers who over recent times

have been relegated to repair and maintainance engineers. Moreover,

the sw-Saharan drought which has brought e¢normous human suffering

in its wake also has implications for the less headline-catching

affairs of the agro-related manufacturers., The loss of farm income

as a direct result of the drought affects the replacement of

agricultural equipment. A one to two year time lag is usual with

such developments before sales bLegin to decline. Plough, harrow and

hoe manufacturers in Nairobi are, however, already badly hit by the

effects of the drought, with many companies cperating at levels of

excess capacity approaching 60 per cent.

These demand constraints clearly militate against the
economic development of the machinery sector. The serial production
of equipment does not take place anywhere in the country. For the large
firms batch production predominates, but the smller concerns produce only
against customer order. Indeed, although the fabrication of machinery
was the raison d'etre for the establishment of these smaller enter-
prises their efforts are now directed very much more to the repair and
service of equipment previously swplied. The coffee machinery
producers, for instance, are kept working by the annual renovation of

their machines installed at the.coffee processing plants; they are in
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particular demand to clean or replace the rotary pulpers siwject to the
constant wear and tear of crushing coffee beans. Other companies
facing problems associated with idle manufacturing capacity have

sought to diversify production. One ccmpany, for examplejhas shifted
the focus of its productive operations away frcm the fabrication uf
general farm machinery to instead the manufacture of *Singer' sewing
machine stands and the re-conditioning of liquid petroleum gas cylinders

on a contract basis .for locally based foreign companies.35

Technological Self-Sufficiency

It has previously been pointed out that a major tenet of
the industrialisation strategies of the Soviet Union, India and China
has been the emphasis giwven to technological self-sufficiency. As a
mcans for focussing attention on the goal of lowering the threshold
of technological dependence of domestic industry the objectiwe serves
a useful purpose. But no country is, or inceed ought to be, totally
sclf-sufficient in its technological needs. The very character of
contemporary international intra-industrial trade connotes a degree
of specialisation that is far more conduciwe to the achiewvement of
efficiency gains than for individwl countries to attempt to produce
all machine models and types themselves. The question is, however,
what determines the balance between foreign suwply and domestic
demand?36 In the final reckoning, this will probably hinge on
government policy, either directly through pulic investment programmes

or indirectly via tariff and tax concessions to the private sector.

The conventional conduit for developing countries to
securc reductions in technological dependency is through the
policy of import substitution. Kenya's efforts have also been
in this direction, though Francis Stewart (1976, p. 88) argues the
results have been more i.n tune with import reproduction than simply
substitution. In other words, the goods previously imported have not
merely been replaced by locally produced items fulfilling more or less
the same function but rather have been 'cloned' so that they are the
exact replicas of previously imported gocds. Such a policy arpues
that the technology required to produce these replicated
foreign goods will need to be identical to the production technolc

employed abroad. This process has all manner of unsavoury
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implications for the Kenyar market. Some of the more commonly cited
factors include the serious effects on the balance of trade which suffers
becawrse heavy imports of rachinery ensue; import-biased technological
change occirs and its inappropriateness to the domestic conditions is
alleged to be reflected in the low levels of labour productivity and
capacity utilisation leading to high unit costs of production; the unequal
distribution of income is p erpetuated to swport the imposed alien tastes
designed for rich countries; /tk?(?dformal sector wage structure becomes
distorted dve to the need to make economic rent payments for the scarce

skilled labour able to operate the capital-intensiwve technology.

The Kenyan economy is exposed to these ills duc to the foreign
dominance of Kenya's manufacturing sector,. This .is attested by
Leys (198, P. 179) who estimated that the share of african private
capital in manufacturing and repairing in 1976 was of the order of only
5 per cent. The extensive involvement of transnationals in Kenyan
industry is a major reason why Kenya exhibi ts a high dcependency on
foreign technology. The extent of the country's dependence on imported
technolojy is shown in table 4. The table shows quite clearly the high
degree of market penetration of technolosyy imports. It is also
evident that during the period 1976-82 both domestic capital formation
and imports stagnated. But given that the rite of technological self-
sufficiency dipped somewhat in 198, no trend is discernable. Thus, it
would seem that the expansion of local capital-goods production in

Kenya is sirmply not taking place. 37
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Table 4 Imports of Machinery and Equipment as

per cent of Aggregate. Demand (1976 -82)

(Current Prices)

YEAR Aggregate Imports Imports as Self-Sufficiency
Demand (K£1000)  per cent of Rate (%)
(K£'000) Demand (%)

1976 102,670 72,521 71 f0

1977 128,340 90,356 70 30

1978 156,110 108,518 70 30

1979 118,730 86,880 73 27

1980 127,870 97,856 7 23

1981 133,420 89,358 67 33

1982 95,160 71,855 76 24

Source: Statistical Abstract 1983.

When the analysis is made more specific, as in table 5
and the growth of solely mechanical machinery production is pitted
against total capital formation for machinery a definitive
pattern can then be observed. Even though the contribution of
local machinery production in absolute terms is not sizeable its
growth is positive and the trend moreover is promising. The
analysis shown in the table is interesting because it provokes
speculation as to why the machinery industry is increasing its
share of a fairly static total demand for equipment. The explana-
tion almost certainiy rests on the fact that the agriculturally-
oriented machinery market in Kenya is much closer to being a

(3,

captive one. Recalling the structure of the industry's out-
put, described earlier, it is evident that the majority of the
equipment manufactured relate to agricultural processing activities
that tend to be associnted with tropical countries. Thus, if
there is growth in this market within the total market for
machinery then the probability is that much of the expsansion

will be accommodated by local production units.

This state of affairs has important implications for
the character of the process of production in the branch. Whnils!
the pervasiveness of advanced foreign technology represents thc

norm in numercuas of the industries involved in manufacturing,
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Table 5 Demand For Capritel Investment in

Non-Electrical Machinery (1977-81)

(X£1000)
Cepital Formation — Machinery Gross Output Share of
Private _ ..ic Total of Machinery
Machinery sector in
sector Total Decmand
¢
1977 98,440 29,900 128,340 2,230 1,7
1978 127,570 28,540 156,110 3,078 2,0
1979 84,330 34,400 118,730 2,960 2,5
1980 97,120 30,750 127,870 3,781 3.0
1981 96,600 36,820 133,420 4,180 3.1

Source: Statistical Abstract 1983,

particularly the food processing scctor, it is not evident that

it hos toucherd the nachine building industry to the same degree,

In the cases where it has, then the production technology of the larg
foreign-owned manufacturers will clearly be similar to the tech~
niques employed by the parent company with the attendant conse~
quences described previously., The number of foreign firms engaged
in the local production of 'mechanical! mwnachinery is, however,

(39)

extrenely snall, For +the remainder of the coumpanies belonging
to the industry the technological state of play in both product
design and process configuration stands in close conformity to
local factor conditions; the explanation for the former aspcet
has to do with the nature of the machinery produced, in that the
basic design of the broad spectrum of standard agricultural
equipnent is not amenahle to extensive changes in design, whilst
the equipment employed in the production process, generally
speaking, conforus to the universal, standard nachine tools to

be found in nost small engineering workshops the world over, It
is far from the capital-intensive technology adduced to be inappro~

priate for the labour~surplus countries of the south,

Even so, the absence of a domestic machine tool nanu-

facturing capacity has meant that Kenya's nediun sized nachine
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builders, in synuetry with their larger foreign—-owned counter-
parts, oust look externally for the supply of their fixed capital.
Surprisingly, the nunerous Asian entrepreneurs that fora the
backbone of the firns in this size range have not been gttracted
to the 'appropriate! technology produced by the Indian nachine
tool industry. Very few of Kenya's ne.aine builuers have invesuved
in nachine tools from the Sub~Continenrt, and those that have

conplain vigorously about the quality of such equipnent.

The fact that all wmachine tools and nost other industrial,
electrical and transport equipnent, including total dependence on

(40) have to be inmported would appear

foreign supplied tractors,
to indicate the superficiality of import-substitution efforts in
this area. The nub of the problem, however, has more to do with the
nature of the dependency-reducing policies inpleunented, A sizeable
‘cross—section of Kenya'!s nachinery-building branch is in fact
enbroiled in a nultitude of quasi-productive activities which are
directly responsible for the fragility of the underlying technolo-
gical base., The structure of production in the electrical nachinery
industry is a worthy exanple in this respect. The majority of the
conponents possessing the lion!s-share of value-added are iuported
fron parent companies. Local industry tends to be concerned solely
wilith assenbly operations for products oriented toward the consuner
goods narket, The developuent of the transport machinery industry
has followed a sinilar pattern., No vehiele is currently being pro-
duced locally., Production is instead based on domestic assenbly

of foreign produced knocked-down kits, Thus, although the Kenyan
Governnent is involved in efforts to increase the local content of
vehicle production it is ncvertheless the case that the machinery
couponents incorporating the greatest share of value-~added continue
to be manufactured abroad., ILinited market demand is the najor
constraining influcnce in achieving nore integrated auto-mobile
nanufacturing processes. These problems are not isolated to Kenya,
however., India, in the carly development of its vehicle production
facilities also struggled to improve the level of local content

in manufacture; this was the case even though there was both 2 lon
history to engineering practices and a population running to

hundreds of.millions.(41)
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The enpirical evidence justifying the assertion that
icport-substitution progrannes have failed in theilr objective
of lessening Kenya'!s technologicsal dependence is offered in
Table 6. The table rcpresents an econonic biography of the
developnent of self-sufficiency in aggregated nachinery production.
In the initial stages of industrislisation inmports of nachinery
sre indispensable. This technology represents the foundation to
the gradual replacenent of iuported engineering itecus. In the
context of Kenya, however, the latter stages of this process have
not occurred, During the period 1974-82, when statistical data
are readily available, the inport-substitution effect in the
indigenous nachinery industries was found to be non-existent.
Tuport-substitution in this sense refers to the difference betwecil
actual inports at the end of the period and what they would have
been if the proportion of imports in total nachinery consunption
had been the saue as at the beginning of the period. In other
words, if the inport ratio in 1974 is applied to the aggregate denand
for nmachinery and cquipnent for the whole period between 1974
and 1982 and the results conpared with the actual inports of
nachinery and equipnent during this period, it is poseible to
gauge the inpact of iuport-substitution. The change in inports

from a base to a current year can be expressed as:

A M o= M.l S‘l -Mo SO

Where M represents the inport-proportion of nachinery supplies,
S denotes total machinery supplies, the subscripts o and 1
referring to the base and current periods, respectively. This

change can be divided into two elenents,

Au= s, (M1 -Mo) + Mo(s1 ~5.)
where the first teru represents iuport-substitution and the
second the expansion in inports due to the increcase in domestic
demand.(42

The resulto of the analysis indicate that during the
period 1974 - 78 when industrialisation was occurring, parri paazu,
with the growth in gross domestic product the technology demand
expansion effect was substantiasl, HNoreover, in conjunction with
the increase in general mechanical activity there was an expansion

in domestic machinery production. Iwmport-substitution in nmachinery,
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as a result, anounted to over 13-per cent of the.increase in denand.
This was indeed a creditable perforuance. The slowing of econonic growth
due to the effects of the international rccession and the closing

of the border with Tanzania neant that progress in inport-substi-
tution was not, however, naintained., Denand strank, producing

instead a contraction cffect for the period 1978-82 by.nlnost as

nuck as the previous period's expansion. Although this led to n
considerable declinc in the inports of machincery comparcd to the
level operating in 1978 none of this fall could be apportioned to the
policies of import-substitution. In fact, the converse, the
influence of import-substitution weakemed indicating that the

inport ratio was greater in 1982 than it was in 1978. Reviewing

the results of the entire 1974-82 period nakes for lugubrious reading.
Efforts at inport-substitution have been ineffectual; there has

even been sone deterioration in the progrcess that was initially nade.
Thus, over the whole period there was an enhancenent of depcndency
rather than its reduction. The mininal demand expansion effect
signals the reason why: the build-up of indigenous industry

suited to the needs of consuner-goods production provides little

(43)

incentive for the cncouragerient of douestic nachinery capaclty.

Export Performance

If progress townrds the goal of technological sclf-
sufficiency has becone locked into an enduring stationary phase
then the export of nmachinery has by contrast gone into rcversec.
This nay seen a harsh indictnent but the fnct ig that cxports of
nechanical machinery in 1985 an adnittedly rccessionary year, were
lower in resl terms than they were in 1977, Table 7 lists the

figures.
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Source: Statistical Abstract 1983.

Even though exports of machinery represent less than
1 per cent in value terms of all exports they did until the
beginning of the present decade account for between 40 to 50 per
cent of total machinery output. But even during a recessionary
period, exports in 1982 still amounted to almost one-fifth of
nachinery production value. Clearly, then, the export of agricul-
tural equipnent to contigious African courtries which arc involved
in the production of sinilar crops is of significant potential
value to the developnent of the Kenyan nachinery industry.(44)
Moreover the prospccts appear healthy that this export potential
can be recalised to a nmuch greater extent than in the recent past.
Governnient and political cvents have conbined to provide the appro-
printe underlying conditions for Kenya's nachinery builders to

nake an increasing inpact on the export scene.

There are several factors to this judgement. In the
first place, although the Governument!s Export Cormpensation
Schetie has been in operation now for several years the bugs are
at last beginning to be ironed-out and the prograume!s biggest
criticisn, that of dclay in reconpensdng cxporters is_gradually
being rectified. In addition to the atteapts at making Xenya'ls
exports nore conpetitive there have also been encouraging

political and diplonatic developments which lead to nmuch optinisn
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that the trading front can be expanded. Thus, in late 1984 the

border with Tanzania was re-opened to tr.de for the first tine since

February 1977. Drought and related aspects apart, it was

the closure of the border, effectively blocking Kenya's ecxports to

not only Tanzania but also Rwanda, Burundi, Zairec, Zaaobia and other

southern African states which precipitated the disap?zé?ting cxport
The

renoval of this physical trading restriction will do ruch to re~

performance of the machinery sector since that date.

kindle export trade., There has, however, been an cqually sig-
nificant trading developnent in the emergence of the Preferential
Trading Area (PTA).

he Treaty for the establishment of the PTA for Eastern
and Southern African states, signed in Lusaka on 21lst Deccnber
1981, was designed to redmce tariff and non-tariff barriers to
trade between its signatories over the ensuing decade. There
were originally nine menber countries but this was later incrcased
to fourteen when five further countries acceeded to the Treaty.
The menber nations include Burundi, Conoros, Dijihouti, Ethiopia,
Kenye, Lesotho, Malawi, Mauritius, Rwanda, Somalia, Swaziland,
Uganda, Zanbia and Zinbabwe., Six other countrics involved in the
PTA negotiations were Angola, Botswana, Malagasy, Mozanbigque,
Seychelles and Tanzania and although they did not acceed to the
Treaty they have a standing invitation to do so whenever they feel

able.(46)

on the lst July 1984 with the imnediate objective of beconing a

The PTA's tinetable is a tough ore. It becarne operational

sub-regional conmnon narket by 1992, The ultinate objective,

though no date is- specified for this, is the transformation of the
PTA into a fully fledged econonic compunity. The initiel tariff
reductions were calculated fromn the basic rates of dutics as

applied by nenber countries on 30th Septenber 1982, TIor capltal~
goods this inplies a quite huge tariff reduction of 70 per oent.(47)
Such a tariff concession ghould do much to encourage trade in a
region that has a narkct of approxiiiately 150 million people with 2
collective GDP estimated at 55 billion US dollars. IMoreover, the
fact that only 9 per cent of the PTA's +total arable land is under
cultivation and only 4 per cent of the available water supply is

currently utilised suggests that unliniteé potential exists for the
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developnent of the region's agricultural sector and the related

agro-processing industries, including machinery nanufacture.

The difficulties associated with regional econonic
cooperation schemes are well-known, c- www -the:collapse
of the Fast African Connunity indicates vividly that they are real
enough. Over recent times though, there has been an increasing
recognition that regionalisation is an essential elenent in
loosening the long-tern developnent constrictions which engulf
African countrics.(41) More inportantly, perhaps, there is a
general realisation by all concerned that success in such
initiatives will be fincly balanced unless there is an acceptance
by the participants of an equitable distribution of the benefits
which are at the outsct both unanbiguous and certain.(50> The
PTA has been constructed on such foundations; its binding solution
belng the realism that sceningly little altcrnative exists to

pecure !truly! indigenous developnent.

The PTA Treaty conplenents two cxisting nultilateral
arrangenents ained at promoting integrated areawide developnent
within Africe. There is, firstly, the Union Douanicre . et
Fcononique dc 1!'Afrique Centrale (UDEAC) treaty which sets forth
a standard incentives law for all member countries., The Econonic
Coaniunity of West African States (ECOWAS) provides the other treaty,
established in 1975, it holds sinilar ains to the PTA, The formation
of the PTA is an inportant enough event by itself but - perhaps
its real significance lies in the trading developnents which it
could foreshadow. Viewed from this perspective, the emergence of
the PTA narks a further step in the aovenent towards the realisation
of what has been termed the 'Monrovia Strategy!. This approach,
also referred to as the Lagos Plan of Action, is a position taken
in favour of the crcation of an African Econonmic Community by the
year 2000, The Lagos Plan's basic prenise is that African
developnent camiot be the autogatic by-product of the World economic
systen, Kenya's nachinery nanufacturers being sonewhat nore.
developed than those of other .frican countries will welcone, and
undoubtedly benefit from, the continent's progression towards

the attainnent of this isrce-trading bloc.
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Notes

1) This paper was written whilst I was a Research Associate at the
Institute for Develcpment Studies, University of Nairobi. The study is
based on a sample survey of 37 'mechanical' machinery manufacturers,
representing a cross-section cf the (ISIC 382) companies listed in the
government's CBS files. The sample comprised 11 large firms, the total
population of units employing more than 50 workers, and some 26 medium-
sized companies, which are the 20-49 employece group of firms, being
identified from the 1977 Government of Kenya industrial census. The
response rate to the survey was 76 per cent. In support of the field-
work, I am indebted to the World Bank for the generous financial assistance
provided through an award from the Robert S. McNamara Research Fellowship
Programme. A debt of gratitude is owed to Dr. N.G. Clark, Sussex
University, for his insights regarding the theoretical importance of
capital-goods capacity in LDCs. I have received helpful criticisms and
comments on the working paper itself from various quarters but notably
from Dr. P. Coughlin, Dept. of Economics, Jan Vandemoortele, ILO Economist,
and R. Hughes, a fellow Research Associate at the IDS. Appreciation is
not only expressed to these academics, however, but also to Mr. S. Ita,
chief executive of the Kenyan Association of Manufacturers, and to the
numerous machinery producers who have willingly and often enthusiastically
agreed to cooperate in the study. Finally, it hardly needs to be said,
but, in the event of errors of analysis or of fact, the usual disclaimer
applies.

2) An appreciation of the centrality of price in the decision tc
purchase capital equipment may be gained by reference to conventional
investment theory which compared the marginal costs of capital to its
marginal efficiency. It suggests that the price elasticity of demand
for producer goods can only be elastic fcr if the supply price falls
then, ceterus paribus, there will be an automatic improvement in the
marginal efficiency of capital (MEC) thereby making prospective invest-
ment by the entrepreneur a more attractive proposition. The Keynesian
MEC conceives producer equipment as possessing elastic demand schedules
because both the MEC and investment demand are in positive relation to
one another; that is, a rise in the MEC will lead to a rise in demand.
Thus, at any given rate of interest a decline in the price of capital-
goods must improve the level of investment.

3) In support of this argument, it is worth quoting Rosenberg
directly: "in underdeveloped countries, the investment decision is likely
to be heavily weighted by an unfavourable relative price structure which
acts as a serious impediment to investment activity. The investment
decision after all, involves computation of a prospective rate of return
which is determined by the present price of capital goods and the anti-
cipated future price of consumer goods. But it should be clear that the
relative inefficiency of the capital goods industries in underdeveloped
countries and therefore the high price of capital goods is responsible for
yielding low or even negative rates of return on a wide range of prospec-
tive investments. A major handicap of underdeveloped countries, then, is
located in their inability to produce investment goods at prices suffi-
ciently low to assure a reasonable rate of return on prospective invest-
ment." (1963, p.226).

4) The country's dependency on the foreign exchange earning capacity
of cash crops is highlighted by the fact that the long-term trend shows an
increased reliance on just two types of export, coffee and tea. These two
commodities made up 27 per cent of total exports in 1964 and 45 per cent
in 1983 (Economic Survey, 1984, p. 95).
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5) Taking the case of India's machine tool industry as an example,
the country's degree of self-sufficiency advanced from a position in 1955
wherc it could supply only 11 per cent cf total consumpticn to cne where
twenty years later, in 1975, it accounted for 78 per cent of India's
demand for machine tools. (Matthews, 1982, p.20). Self-sufficiency

was also one of the development goals for the machine building industry
of Communist China. For a discussion cn this, see Chu-Yuan Cheng (1972,
p.212).

6) Fred Nixon (Fransman, 1982, p.49) appraising the lessons of
import-substitution for Africa drew the following conclusions, which
seem particularly apposite to the development circumstances of Kenya,
... "ISI has not, in practice, significantly alleviated the balance-of-
payments constraint; it has led to a grewing dependence on a largely
imported, capital-intensive technology and :has thus not created extensive
emp loyment opportunities or indigenous technological development; the
process has been heavily dependent on foreign capital and has emphasised
the establishment of consumer goods industries at the expense of invest-
ment and capital-goods industries; it has led to what many weculd regard
as an undesirable redistribution of income and in general it has failed
to generate a sustained process of eccnomic growth."

7) Defining capital-goods as those goods that are used to produce
other goods comes up against the problem of exclusivity: both the food
and clothes of production staff indirectly aid production and could thus
be classified as capital-goods.

The Soviet model being associated with Fel'dman whilst the Indian
model was based on Mchalanobis' theorising. .

9) Africa's share in world cutput in the leacing sectors of metal

and engineering products remained unchanged at 0.2 per cent between 1955-70
The share of metals and engineering products in total industrial produc-
tion seems to have declined. Africa has the lowest ratic of engineering
producticn to engineering imports of all developing nations (sic) (UNIDO,
1981, p.35).

10) Moreover, it looks as thoush governmental emphasis on agricul-
ture will continue. On this point, Professor Saitoti, Minister for
Finance and Planning, recently stated that ..."agriculture will have
to produce enough surplus to continue as thz mainstay of our econcmy.
So first in our priorities comes agricultural development.'" The Daily
Nation, (8 March 1985).

11) See, Cooper, (1980, p.26) for an expanded discussiocn con these
technclopical stages.

12) Provisional data from the Statistical Abstract (1983),

13) It is for this reason that there is limited correspondence, and
therefore operational practicality, between the 'metal-converting' capital
gocds industries and the world industrial and trade statistics classific-
ation schemes (ISIC and SITC). Capital goods are concentrated in ISIC
class 38, 'Manufacture of Fabricated Metal Freducts, Machinery and Equip-
ment', with five sub-classes. In the trade statistics, capital goods are
concentrated in SITC 69, 7 and 87. Contained within this sccpe are
products relating to consumer goods (automchiles, domestic electrical
appliances, and mass consumer electronics) - see UNIDO (1983, p.2).
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14) This seems to be supported by Bennell's (1981, p.20) observ-
ations when he noted that ...'"The skilled artisans (of the engineering
sector) were predceminantly Asians who were either poached from the
railways or cther government departments cr directly imported from
overseas. Engineering skills were mainly manual requiring little theore-
tical knowledge and were acquired as a result of prolonged in-plant
exrerience."

15) Note Kongstad's (1980, pp.99-100) comments on the importance

of the Asian influence on the industry: ..."In metalworking industries
the Asians operate most of the 200 small or medium-sized factories near
to Nairobi, Mcombasa, Nakuru and Kisumu. It may be argued that general
engineering is a key service industry on which the maintenance and
increase of productivity in agriculture (and other industries) ultimately
depends, While the exact location of agricultural processing industries
is less important to peasants and farmers in a country like Kenya where
transportaticn is cheap and abundant, the service industries providing
repair facilities and general mechanical competence certainly must be
within reach of the productive sectors to which they are linked, or should
be linked."

16) The industrial revolution which took place in Britain during the
eighteenth century would mest emphatically have been still-born without
the emergence of early machine tool technology. It is well-known that
James Watt built the first workable machine - the steam engine, but its
successful arrival was delayed for years as he was unable to obtain
sufficient compression from the fit between piston and cylinder: that is,
until John Wilkinson solved the problem by inventing the first effective
machine tool - a horizontal boring mill, For a discussion on this point,
see Hine (1971, p.2).

17) The argument is that mechanical engineering acts as a catalytic
force in catapulting a country forward in its drive for economic and
technological maturity. In support of this assertion Rostow (1959, p.8)
has argued that ..."after the railway take-offs of the third quarter of
the nineteenth century - with coal, iron and heavy engineering at the
centre of the growth process - it is steel, the new ships, chemicals,
electricity and the products of the modern machine tool that come to
dominate the economy and sustain the overall rate of growth." That the
smallness of the initial size of the machine building sector relative to
the host economy clouds its strategic importance is shown by the fact that
in China the sector grew from a 2.7 per cent share in 1949 to one of 12
per cent in 1966 (Cheng, 1972, p.l), and in India from 4.5 per cent in
1946 to 23 per cent in 1974 (Matthews, 1982, p.6). Machine building in
these two cases relates not only to mechanical but also to electrical and
transport equipment.

18) Machine tool production is usually seen as a principal component
of the mechanical machinery sector. Yet, even as late as 1960, machine
tool manufacture accounted for only 0.3 per cent of total manufacturing
output in India (Matthews, 1982, p.57).

19) Thus, even though the authorities have not given overt emphasis

to the promotion of a capital goods industry its rate of growth has never-
theless kept pace with the growth of the manufacturing sector (7.4 percent)
over the same period of time. In fact, over the more recent time span
1976-82 the 10.2 per cent growth of the macninery sector has been faster
than that of manufacturing at 8.1 per cent.
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20) Under the wider definition of machine building, Communist
China's industry grew at 18.6 per cent between 1952-66; it was 26 per
cent for the Soviet Union between 1927/8-1937; 15.6 per cent for India
between 1951-67; and 15.1 per cent for Japan between 1952-66. (Cheng,
1972, p.228). According to this classification of capital goods which
defines them as encompassing electrical, non-electrical and transport
machinery, Kenya sustained a rate of cutput growth between 1964-80 of
13 per cent,

21) This ratio corresponds almost exactly to the gross profit/sales
figure of 13.6 per cent found by Lall in his sample survey of the profit-
ability of (non-MNC) Indian manufacturing firms in 1968-69, See Lall
(1976, p.718).

22) Of course, the relevance of this comparison applies only to
the consumer goods industries involved in the production of non-durable

goods .

23) For a complete exposition of this theory, and a review of the
evidence on which it is founded, see Brown (1957),

24) See, The Second Schedule of The Finance Bill (1984).

25) There are two points here: firstly, the government has to ensure
that prior to granting tariff duty relief there will be an increase, or
at the potential of one, in local production activities. There seems
little justification for tariff concessions if, in the example cited,
electric motors were to be imported in C.K.D. form simply to be assembled
in Kenya. Secondly, the prejudices of the manufacturers regarding the
height of the protective tariff wall may indicate a level of nominal
protection that departs from the level of effective protection warranted
Effective protection is defined as measured domestic value-added minus
world value-added expressed as a percentage. From an eccnomic perspec-
tive the effective rate of protection is a more useful measure because
it gauges protection given tc the domestic factors of production and
therefore the attractiveness of the activity. See the World Bank (1975,
pp. 318-21) for an extended discussion of +the distinction between the
nominal and effective rates of protection.

26) Ship-breaking has been introduced as a means of alleviating the

shortage of local scrap but as yet the industry is still in its infancy.

The higher quality speciality steels all require to be imported and, when
available, usually have extremely high prices. It has been reported that
in some instances the local importers/wholesalers add 100-400 per cent tc
the C.I.F. Mombasa port prices. See Coughlin (1983, p.6).

27) This was suggested by S.S. Ali, UNIDO Team Leader, Naircbi office.
28) Drawn frem Ali (1983, p.92).

29) Non-dependence on principally foreign suppliers was the rationale
behind Taiwan's reliance on vertical integration during the early develon-
ment of machine tool manufacture ..."This has been both the cause and

effect of the dearth of many types of suppert industries such as foundries,
forges, heat treatment, electro plating, and tools and dies. Early on wher
production was getting under way, machine tool builders were faced with
the choice of either importing their inputs or making them where possible.
The small size cof the market, however, as well as a critical shortage of
foreign exchange, made a reliance on dispensable imports unthinkable."
Amsden (1977, p.222).
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30) The history of the Kcrean machinery industry shows that its
develcpment was hampered by similar foundry/forge deficiencies: in-
adequate treatment, cleaning and prccessingm of sand for meculds, poor
composition of sand, pocr plant layout, wastage of materials at the
ferging stage which imposes ccsts at a later stage of machine finishing,
Cited from Mitra (1979, p.16).

31) The major conclusicen to Jack Baranson's (1987, p.xi) study of
the Cummins' diesal plant in India was that ..."contrary to widely held
beliefs amcng development economists about capital deficiencies, the
evidence seems to indicate that the basic difficulties lie in limitations
imposed by the scale of local markets and overall deficiencies in supplier
capabilities."”

32) . For instance, see Bhagwati and Desai (1970) and Matthews (1984).

33) The large company operating at below 40 per cent of capacity

is a manufacturer of industrial compressors. The foreign parent company
manufactures apprcximately 2500 units per annum which compares to 50
per month in the Kenyan subsidiary's heyday. Currently, production is
down to one unit a month, This low level of capacity utilisation is
widespread across the engineering sector. A separate study found that
foundries in Kenya presently use only 23 per cent of their capacity, and
metal engineering workshops only 34 per cent. See Coughlin (1983, p.2).

34) According to the OECD's Economic Outlook (1984) non-oil commodity
prices are in real terms, after allowing fer OECD inflation, now 50 per
cent below their 1974 peak, 8 per cent below their 1960s average and at
about the same level as their 1971 low.

35) As a means of alleviating the difficulties associated with
slackness in demand, various of India's machine tool manufacturers pur-
sued similar objectives of diversification of output. One producer of
lathes had parallel manufacturing activities taking place in the same
workshop which were directed to the stamping of components for the local
scooter factory. See, Matthews (1981).

36) This is certainly not an easy question to answer, indeed, if
these is an answer to be found at all. Bearing comparative advantage

in mind, perhaps the best approach for gauging potentially efficient and
therefore profitable domestic production capabilities is to take notice
of the advice once given by the King of Hearts, "Begin at the beginning,
and go on until you come to the end: then stop." (Carroll, 1982, p.xxv).
The problem, however, is knowing when you come to the end. In this
context, Little, et al (1970, p.ll) have argued that ..."A determination
to pursue import-substitution too far results in a neglect of comparative
advantage. There are many examples of enterprises set up by governments,
and of industries being encouraged by heavy protection, with little or
no thought given to the costs, or to alternatives."

37) The problem with this judgement and the analysis from which it
derives is that nowhere in the government publications are the data for
total demand and imports of machinery and equipment defined., But due to
orders of magnitude it is, nevertheless, rcasonable to assume that the
figures have regard to the broader definition of capital-goods, incor-
porating transport and electrical machinery as well as the products of
the non-electrical branch.
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38) Kenya's direct imports of agricultural equipment in 1983
covering ploughs, and parts thereof, cultivators, weeders, hces, har-
rows, soil preparaticn equipment, and tea processing machinery amounted
to just slightly more than K£500,000., This needs to be compared with
the direct imports of matelworking machine tools alone, which in the
same year came to more than K£3,750,000. Data calculated from Annual
Trade Report (1983).

39) There were 3 foreign firms in the survey of machinery manufac-
turers, representing some 8 per cent of the sample. All of these
companies were classified as large, however, so that foreign firms
constituted around 27 per cent of the total population of large enter-
prises.

40) Kenya imports tractors from at least 15 countries, and the con-
sequential lack of standardisation in spare parts perhaps suggests why
hardly 40-50 per cent are operational. See, S.S. Gill, Development cf
Agricultural Machinery in Kenya, Industrial Survey and Promotion Centre,
Kenya Ministry July 1980) p.7. Cited in Coughlin (1$83, p.21).

41) Even though only Ashok-Leyland Ltd., of the five civilian motor
vehicle manufacturers, was formally under foreign control during the
early development of Indian vehicle manufacture, the industry as a whole
was very much dependent on foreign collaborators: '"of the few passenger
models manufactured in the country in 1958, only one had an indigenous
content of over half; the others ranged from 30-37 percent. Commercial
vehicles were in a like state, ranging from 9 to 58 per cent indigenous
content and averaging about 37 per cent. By the end of 1961 the position
had improved, but in no case was the import content less than one-fifth,
and it still ranged up to one-half.," (Kidron, 1965, p.200). Assembly of
commercial and pick-up vehicles currently takes place in Kenya, The
vchicles assembled cover Datsun, Toyota, Volkswagen, General Motors and
Pcugeot. Local centent for the Toyota models has reached 30 per cent
whilst for the Isuzu and Bedford trucks in the General Motors range local
content has touched 55 per cent.

42) This analytical technique is borrowed from Maizels (1963, pp.
150-52); its exposition is drawn from Cheng (1972, p.212).

43) The character of Kenya's post-independence industrialisation
has centred on the development of final consumption good industries
through the encouragement of multi-naticnal investment. Such a strategy
inhibits the growth of domestic machine-making capacity as the foreign
companies prefer to import their process technologies from the west,
conforming the practices and product standards already obtaining at the
parent plant. In addition, local capital goods producers have been
handicapped by the negative tariff protecticn afforded to machinery
manufacturers in Kenya. Zerc sales tax on certain categories of
imported capital goods further reduces the viability of local precduction.

uy4) It has been reported that the African market for agricultural
equipment is between US$1l and $1.5 billion annually. Less than 10 per
cent of this is supplied by local producers. (East Africa Report on Trade

and Industry, 1983, p.25).
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45) That Kenya's machinery. producers were badly affected by the
clesure of the korder with Tanzania in early February 1977 can be
evidenced by an examination cf the trade statistics (Statistical
Abstract, 1983). In 1976, Kenyan exports cof machinery and other
capital equipment amounted to K£6.6 million; in the fecllowing year
they had shrunk to K£1.2 million.

46) Tanzania officially joined the FTA in April 1985,

47) Sourced from the Kenyan Association of Manufacturers' Inform-
ation Sheet (1985a, p.3). This document is based on the Treaty for the
establishment of the PTA for Eastern and Southern African States.

48) See, Kenyan Association of Manufacturers' Information Sheet
(1985b, pp. 6-7).

49) For informative reading on this point, see Ndegwa (1985).

50) This does not mean to say that prablems do not exist; they do.
The PTA was launched in July 1984 but Kenya by the close of January 1985
had made virtually no trade transactions within the organisation's frame-
work. The slow start to trade within the PTA is not confined to Kenya.
The majority of the member countries are yet to establish the necessary
legal machinery to facilitate trade within the region. Furthermore, by
the end of December 1984 only six of thc members - Ethiopia, Malawi,
Mauritius, Swaziland, Zambia and Zimbabwe had started using the PTA
clearing mechanism. which is meant to minimise the use of foreirn ex-
change through increased use of local currencies to settle trade tran-
sactions (foreign exchange would only be used in the settlement of trade
deficits between member states). The effectiveness of the clearing
system has been largely hampered not only bv the limited number of
member countries which have actually started using it but also by the
huge trade imbalances existing between some of the trading partners.
Such trade imbalances are already reported *o have caused considerable
friction between the neighbouring Central African states, Zambia and
Zimbabwe due to the former country running up a huge trade deficit of
US$12 million which had to be paid for in foreign cxchange. Zambia was
annoyed by Zimbabwe's failure to make efforts to import more from her.
For a fuller discussion of these and other points, see The Daily Nation
newspaper (31 January 1985, p.10).
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