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Abstract.

Manufacturing is the corner stone of Kenya's Industrial sector. 
This sector is not only seen as the economy's engine of growth but 
also as a means of diversifying it. However after three decades 
of existence, the sector is still grappling with problems, some of 
which were inherited from the pre - independence period. These 
problems have contributed to the poor performance of the sector 
especially in the 1980s.
Based on the existing literature and the available data, this paper 
provides a descriptive and empirical analysis of the factors that 
determine growth in the manufacturing sector. Its primary purpose 
is to identify the major determinants of manufacturing output 
growth in Kenya. In doing this, the major focus of the paper is an 
analysis of the relative importance of these determinants,followed 
by a proposal of measures to enhance output growth in the sector.
The main findings of the paper,based on a time-series regression 
model, are that per capita income, export of manufactures, 
government expenditure and import substitution have statistically 
significant influences on manufacturing output growth. Industrial 
policies and foreign investments in manufacturing turn out to be 
modest predictors of manufacturing output growth.
To promote faster growth of the sector, there is need to adopt 
policies which enhance the per capita income level. To this end 
policies are required both in the agricultural and the industrial 
sectors which are the major sources of income. The future of 
manufacturing will also depend heavily on the growth of its exports 
and the adoption of more efficient import substitution strategies. 
More importantly, the growth of the sector will depend on what 
extent industry - specific policies are adopted to rationalize and 
re - structure the whole manufacturing sector.
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CHAPTER ONE

INTRODUCTION
1.1: BACKGROUND

Kenya is predominantly an agricultural country with an economy 
based on the production and export of primary agricultural products 
such as tea, coffee and pyrethrum. The dependence on primary 
commodity exports whose prices are unpredictable has contributed 
to persistently unfavourable terms of trade and a weak balance of 
payments position. One strategy frequently mentioned with regard 
to reducing this dependence is industrialization. The government 
of Kenya like many other developing countries, has consequently put 
a lot of emphasis on industrialization, not only to contribute to 
its diversification strategy but also to act as the economy's 
engine of growth. Thus in the context of Kenya's long term 
planning, the development of the industrial sector occupies the 
second priority position after agriculture.1 Within the industrial 
sector as a whole, emphasis has been put on manufacturing.2 Over 
the years manufacturing been part and parcel of the Kenyan 
development efforts and has been recognized as an important 
ingredient for rapid and sustained growth of the economy.

1Republic of Kenya, Sessional Paper No.l of 1866 On Economic 
Management For Sustained Growth. Government Printer, Nairobi, 1986 
P 1

2 Industry as used in this context embraces mining and 
quarrying, manufacturing, electricity and water, building and 
construction.
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Manufacturing in Kenya is pursued with a wide range of objectives 
the major ones being: a rapid industrial growth to meet domestic 
demand, the improvement of the export performance of the economy, 
provision of employment and diversification of the economy and the 
development of a diversified technological base.3 With such 
objectives to attain, the active participation of the government 
has been very important, especially in creating a policy framework 
within which the sector operates. The government has also had some 
direct and indirect holdings in industry. By 1985, the government 
holding in industry amounted to 38 companies in which it had a 
majority share and 66 companies in which it had a minority share. 
The major investments of the government were in textiles, sugar and 
cement. Heavy reliance seems, however, to be on the private 
enterprise including capital from abroad. To perpetuate this the 
government has tried to promote the sector although this has to a 
large extent created a sector dominated by multinational 
corporations and investors of Asian origin. The African-Kenyan has 
only played a minor role. According to the Development Plan (1989- 
93) non-indigenous Kenyans who constitute 2% of the population 
contribute over 65% of Kenya's manufacturing Gross Domestic Product 
(GDP).

3Republic of Kenya, Development Plan of 1980/84. Government 
Printer, Nairobi, 1980 p 196.
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While the growth and the structure of the manufacturing sector is 
dealt with in detail in the next chapter, it is important to note 
that Kenya's manufacturing sector is among the largest in sub- 
Saharan Africa. By 1985, the sector had about 560 medium and large 
scale enterprises, 720 small-scale and over 1600 micro enterprises. 
Structurally, the sector is inward looking because of the incentive 
structure which has made the domestic market more favourable than 
export market.

Although Kenya is the most industrially developed country in East 
Africa, Manufacturing currently represents only 13% of her GDP. 
Besides, its overall performance has not been very impressive. 
After a promising start soon after independence, the drive to 
industrialize now seems to be faltering. The rate of growth of 
the sector has declined from well over 7.0% in the 1964/70 period 
to 4.0 per annum in the 1980/1984 period (Table 1.1). In 1989 the 
sector grew at 5.9% per annum which was lower than the 6.0% 
recorded in 1988 and much lower than the target growth rate of 7.5% 
as per sessional paper No.l of 1986.

Table 1.1 shows that output growth rate was greater in 
manufacturing than all other sectors outlined except government. 
However a declining trend can be observed. In terms of 
contribution to Gross Natioanal Product (GNP), manufacturing 
contributes the least. If manufacturing is to play the role of
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being an engine of growth, the sector will have to grow much faster 
than the sluggish rate of the last few years.

Table 1.1: AGGREGATE ECONOMIC PERFORMANCE - KENYA (1964-88).

sectoral growth rates 
%increase in real GNP 1964-70 1970-75 1975-80 1980-84 1984-88
-Agriculture 5.0 5.1 4.5 2.6 4.2
Manufacturing 7.5 7.3 7.2 4.0 5.3
Retail 4.7 4.7 3.0 1.2 3.5
Government 9.7 9.0 5.7 4.4 4.0
Total 6.7 5.6 5.0 3.2 5.5
Sectoral share
of real GNP
Agriculture 44.2 41.3 40.3 38.6 35.5
Manufacturing 10.4 11.3 12.3 13.2 13.1
Retail 12.9 11.7 10.6 9.9 11.2
Government 11.6 13.1 14.2 14.7 15.2
Others 20.9 22.6 22.6 23.6 25.0
Total 100.0 100.0 100.0 100.0 100.0
Source: Republic Of Kenya; Economic Survey, Statistical Abstracts 
(various issues).

But why would a country desire a faster rate of industrial growth? 
Most developing countries have the desire for the industrial sector 
as a whole to grow faster than agriculture. The implication of 
this is that it should be the manufacturing portion of industry 
that usually accounts for the most of the growth. This is mainly 
because manufacturing pre-dominates other industrial activities. 
For example in Kenya the industrial sector comprises mostly of 
manufacturing, a little of electricity generation and water, a 
small but growing building and construction sector and an
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insignificant mining and quarrying sector. Thus not only will 
industry be growing faster than the agricultural sector, but also 
within industry manufacturing will be growing faster than the other 
industries (mining, construction etc-) . This according to Sutcliffe 
(1970) is desirable for a variety of reasons:-

(a). It creates demand for agricultural output. Although 
industry and agriculture compete for funds and scarce resources 
(skilled labour, raw materials etc.) , the two sectors are 
complementary in many ways. Industry relies on farm production 
for local raw materials, food for its workers and foreign exchange 
to purchase capital goods and other imported inputs. It would thus 
be true to argue that the expansion of the manufacturing sector 
will create a market for the agricultural products. Thus 
industrial growth will promote growth in the agricultural sector. 
On the other hand agriculture is a major outlet of manufactured 
output.

(b) . It relieves balance of payments problems. Expansion of 
industrial output as a substitute for imports may, in the long run 
at least, alleviate balance of payments problems by reducing 
imports. In the short run, however, this might not be the case 
as it may only create the need to import capital goods. On the 
other hand industrial growth in an export seeking environment may 
alleviate balance of payment problems.

(c) . it expands employment. This is the most widely held 
argument for industrial growth although in recent discussions it 
has been severely criticized. As the industrial sector grows, it
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is the general expectation that it will absorb more and more 
labour. However some economists (e.g. Kilby (1979)) have observed 
that a general characteristic of modern industrialization is that 
it fails to create employment on a large scale. In its early 
stages, they observe further, it may reduce the aggregate 
industrial employment by displacing existing manufacturers. The 
failure of industrial growth to contribute to employment 
opportunities is often attributed to the 'high' wages which, it is 
argued, discourage domestic capital formation by raising cost to 
the producers.

(d) . It relieves fluctuations and encourages stability of 
incomes. This argument refers to industrial production as opposed 
to agricultural production whether for exports or for the home 
market. It is said that agricultural output more than industrial 
output, may fluctuate greatly for totally non- economic reasons 
e.g. draught and other climatic influences. Though this may sound 
as an argument for the promotion of industrialisation in contrast 
to agriculture, the main point is that industrial production may 
lead to a more stable economy than agricultural production.

This list of arguments is not exhaustive. The important thing is 
that industrial growth is generally regarded as desirable and worth 
pursuing. Perhaps this is why industrialization as a strategy has 
gained importance in many developing countries, and Kenya is no 
exception. There has been a desire to promote fast industrial 
growth in . Kenya but this has not been possible because of some
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structural and institutional problems facing the sector. Towards 
this end a number of studies have been carried out to analyze 
different aspects of Kenya's industrial development with a view of 
making recommendations for faster growth. This study is also an 
attempt in this direction.

1.2: STATEMENT OF THE RESEARCH PROBLEM

Given the prominence that the manufacturing sector has been 
accorded in Kenya's development effort, its sluggish growth in the 
last few years is a matter of concern. Section 1.1 of this chapter 
summarizes in part the record of the manufacturing sector in Kenya 
since independence. This record is a function of a number of 
factors including the international environment, the policy 
framework and more importantly, the macro -economic situation in 
the country. In Kenya, manufacturing output growth has 
occasionally been linked with the macro-economic environment, the 
policy framework and other variables but rarely in any detailed or 
explicit fashion. The whole process of determination, the relative 
contribution of the factors and their magnitudes are not quite 
known. Thus there exists an information gap that needs to be 
filled. The present analysis is an attempt to delineate and 
estimate the major determinants of manufacturing output growth in 
Kenya. An understanding of such factors is important in any effort 
to promote faster growth of the sector.
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1.3: OBJECTIVES OF THE STUDY
This study attempts to provide an empirical estimation of the 
determinants of manufacturing output growth in Kenya. The specific 
objectives are:-
(4.) To identify the major determinants of manufacturing

output growth in Kenya
(ii) To estimate the relative importance of the determinants

•I; •

in" (ij "above.
(iii) On the basis of the findings in (i) and (ii) above derive 

policy implications for promoting faster industrial 
growth in Kenya.

1.4: SIGNIFICANCE OF THE STUDY.

Sustained growth of the manufacturing sector is vital for providing 
incomes and employment for Kenya's rapidly growing population, 
increasing exports and stimulating other sectors. This study will 
throw some light on the causes of manufacturing output growth in 
Kenya. By identifying the major determinants of manufacturing 
output growth and providing estimates of the relative importance 
of these determinants, the findings of the study will aid policy 
makers in designing policies for the sector. Besides, an empirical 
analysis of manufacturing output growth would provide valuable
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information to_ prospective investors apart from being an academic
exercise.
This study will also provide reference materials to supplement 
existing ones for further research in this area. The study may 
also provide vital information that would form a basis for a clear 
understanding of the relationship between manufacturing output 
growth and its various determinants. This should help in filling 
the existing information gap.

1.5: PLAN OF THE REST OF THE PAPER.

* The rest of this paper is organized as follows. The next chapter 
presents an in-depth analysis of the growth and structure of 
Kenya's manufacturing sector. The chapter also contains an

f- ;
analysis of the evolution of industrial policies in the sector. 
This is followed in chapter three by a review of the existing 

. literature on this subject. Chapter four presents a model adopted 
for the analysis and the hypotheses of the study. The results of 
the empirical analysis are presented in chapter five. Some 
concluding remarks and policy implications are presented in the 
last chapter.
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CHAPTER TWO.
KENYA'S MANUFACTURING SECTOR.

In this chapter we review the growth, structure and policies of 
the manufacturing sector since independence. In the first part of 
the chapter we look at the growth and performance of the 
manufacturing sector. In the second part we examine the structure 
of the sector followed in part three by an analysis of the 
evolution of industrial policies in the sector.

2.1: GROWTH AND PERFORMANCE OF THE SECTOR.

Kenyan manufacturing sector has achieved considerable success since 
independence, although there has been relatively slow growth in the 
1980s. Statistics (mainly from the Economic survey, Statistical 
Abstract and other official sources) show that the performance of 
Kenya's manufacturing sector during the first fifteen years of 
independence was comparatively impressive. Real GNP grew at an 
annual rate of 8.9% over the period 1966-72. In the subsequent 
period, despite a severe OPEC-induced recession in 1974-75, output 
of the sector increased at an average annual rate of 10.5%. Among 
factors that contributed to the expansion of the Kenyan 
manufacturing sector in the 1960s and the 1970s included the

-country's general stability linked with a strong commitment tov __
private initiative, the creation of a hospitable environment for 
foreign investors and the assistance, incentive and protective
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measures from the government (Kilby, 1979;1). Other contributing
factors were the redeployment into manufacturing of Asian citizens
possessing more advanced entrepreneurial skills and the protection

•*of large investors. During this period manufacturing was among 
Kenya's fastest expanding sectors. In the subsequent periods, 
1980-84, manufacturing growth fell to less than 4% per annum, 
rising slightly to an average of 5% in the 1985-90 period.

At the sub-sectoral level, growth has quite been uneven. During 
the period 1979-88, the high growth sub-sectors were petroleum and 
other chemicals (8.5%), printing and publishing (7.7%), rubber 
products (5.7%), beverages and tobacco (4.69%) and clothing 
(3.16%). At the same time other sectors showed negative growth 
rates: wood and cork products (-9.8%), leather and footwear (-
2.49%) and metal products (-0.8%). Despite these disturbing trends 
many new manufacturing enterprises have been developed while others 
have grown from a few small establishments into large industries 
with a wide range of products and employing numerous employees 
(Coughlin and Ikiara, 1986;276). In terms of contribution to GDP,

: the most important branches have been beverages and tobacco; 
textiles; miscellaneous food production; motor vehicle assembly and 
automobile products; electrical appliances and machines; basic and 
secondary metal products; sugar and confectionary; canned fruits 
and vegetables; chemical products; rubber; clothing; cement; meat 
and dairy products etc (Tostensen and Scott; 1987,247 ).
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As regards capital formation in the sector, the 1980s has 
experienced significant decline in manufacturing investments 
virtually in all aspects of investment in the sector (see Table 
2.1). This trend is particularly evident in the private sector 
where there have been very few investments either by domestic or 
foreign enterprises. A World Bank report (1987) estimated that 
capital stock of the manufacturing sector in 1985 was 85% of its 
peak value in 1979 in real terms. Net private capital inflow at 
the same time has declined significantly in recent years. The 
decline is estimated at some 14% of capital formation by 
enterprise. Despite these low investment levels and declining 
capital stock, the mission found out that the Incremental Capital 
Output Ratio (I COR) has been increasing over time - it was 4.5 and 
5.4 for the period 1970/1980 and 1981/84 respectively. Capacity 

. utilization at the same time has undoubtedly been increasing over 
time. Whereas no time series data are available to confirm this, 
the increasing output and declining capital stock is a clear 
indication of improving capacity utilization. The report (ibid.) 
estimated that about 80% of the sector's installed capacity was 
being utilized.

12



Table 2.1: KENYA-INVESTMENT IN THE MANUFACTURING SECTOR 1977-85
(Million 1982 K pounds)

Years Buildings other
const*

transport Machinery Total

1977 8.99 1.05 8.94 110.25 129.23
1978 5.71 2.96 13.37 134.37 156.78
1979 18.82 3.72 17.35 97.76 137.65
1980 2.41 6.16 13.15 88.35 110.31
1981 2.65 5.63 10.41 81.62 100.31
1982 0.76 1.24 10.17 53.86 66.03
1983 0.79 8.61 9.68 61.77 80.85
1984 0.24 2.31 9.16 56.89 68.59
1985 0.22 2.15 8.54 53.02 63.93
SQurce: World Bank; Kenya Industrial Sector Policies for Investme
a n d 'Export Promotion. Report No. 6711-KE VOL. 1.
* construction

The performance of the sector in terms of employment has not been 
very good “either. Contrary to expectations, employment in the 
sector has been quite low, severely lagging behind the rate of 
growth of the sector (Table 2.2). Recorded wage employment in the 
manufacturing sector increased at more than 6% per annum from some 
60,000 in 1966 to 130,000 in 1978. In the 1980s the growth rate 
has slackened to some 2% per annum. The low labour absorption in 
the sector has been a major challenge to policy makers in view of 
the high growth rate of the labour force in the country. Table 2.2 
show that in all the years the rate of growth of output in the 
sector exceeds the rate of growth of employment. This raises 
serious questions on the labour absorptive capacity of the sector.
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TABLE 2.2: OUTPUT AND EMPLOYMENT IN KENYA'S PRIVATE MANUFACTURING 
SECTOR.

Year. growth rate of 
mfg GDP (%)

growth rate of 
employment (%)

1965 9.48 6.12
1970 14.27 7.81
1975 6.77 -0.59
1980 18.13 2.1
1983 6.20 1.35
1984 4.30 2.9
1985 4.6 3.7
1986 5.9 3.8
1987 5.7 2.3
1988 6.0 0.3
Source: Republic of Kenya; Statistical Abstract, Economic Survey
(various issues).

There is, however, evidence that labour productivity has improved 
over the years. The increased capacity utilization in the sector 
is a pointer in this direction. Average real wage in the sector 
has at the same time declined in the past few years. The wage cost 
as a percentage of gross output has consequently declined over the 
period. This reduction is due also to wage restraint in the 
sector. Besides, according to the world bank report (1986), value 
added per employee in real terms has been increasing in the 
sector. Between 1976 and 1984 it increased by 28% in large firms.

One incisive way of assessing the performance of the manufacturing 
sector is to estimate its Total Factor Productivity Growth (TFPG). 
Output growth may be the result of using more capital with a given 
amount of labour or using more labour given the amount of capital,

14



or increasing both capital and labour. The extent by which the 
growth rate of output exceeds the growth rate of factors used may 
indicate the rate at which real returns to factors may grow. TFPG 
defined as the difference between the rate of growth of output and 
the weighted average of inputs, measures the growth in real returns 
to factors. Table 2.3 shows TFPG calculations for three periods: 
1972-1980, when investment was rising and capital stock was 
growing; 1980-85, when investment was falling and capital stock 
declining in real terms; and 1985-1988 a period the economy showed 

- some signs of recovery.

Table. 2.3: OUTPUT, INPUTS AND FACTOR PRODUCTIVITY GROWTH IN 
KENYA'S MANUFACTURING SECTOR (1972-1982)

Year growth
of

output
growth

of
capital

growth
of

employmt.
labour
share
(si)

capital
share
(sk)

TFPG

1972-80 9.3 7.3 6.4 0.34 0.66 2.60
1980-85 3.6 0.7 2.0 0.38 0.63 2.07
1985-88 4.1 0.2 2.6 0.32 0.68 2.26
1972-88 6.3 3.9 4.2 0.35 0.65 2.20
* Regression estimates of logarithmatic time trends are used to 
estimate the growth rates. The equation used is LnX = a + at where 
X is output or any input, t is time. Using ordinary least squares 
01 can be interpreted as the growth rate.
Source: Republic of Kenya; Statistical Abstract (Variuos issues, 
see appendix I)
TFPG in the three periods was positive and averaged about 2%. The 
period 1972-1980 was characterized by a high growth of output, 
capital, employment and a positive TFPG. The second and third 
periods had comparatively lower output, employment and capital 
growths rates and slightly lower TFPGs. This means that over the
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entire period the rate of growth of output was higher than the 
weighted average growth rate of capital and labour. One important 
factor likely to have led to the positive TFPG is capacity 
utilization which has been improving in the sector. Evidence from 
other studies have shown that the increase in capacity utilization 
is a significant source of TFPG (Shaaeldin, 1989).

2.2: STRUCTURE OF KENYA'S MANUFACTURING SECTOR.

A discussion on the structure of Kenyan manufacturing sector would 
usually require a distinction between modern and informal 
manufacture, between large and small scale manufacturing, between 
local and foreign ownership of manufacturing and between 
manufacture for export and for domestic consumption. Within the 
small industry sector in Kenya, a distinction is customarily drawn 
between the unregistered traditional artisan production and the 
registered non-traditional small scale industry.

Traditional artisan production is defined as including small 
undertakings employing, in most cases, less than 10 workers, 
unregistered and using production methods which require limited 
specialization and management capacity. A large proportion of 
their output is directed towards satisfying basics needs, namely 
the provision of low income consumer goods and services. Such 
items will include clothing, furniture, foodstuffs and motor 
vehicle’ repairs. While data on this sector is not adequate, it is
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estimated that by 1984 approximately 14,000 enterprises provided 
total employment for some 31,000 persons in urban centres. (World 
Bank, 1986).

in the small scale industry, which forms part of the formal 
economy, the definition is generally based on employment levels of 
up to 50 persons. Some degree of specialization and supervision 
characterizes this sector. Enterprises in the modern small scale 
category manufacture a wide range of items including wood and metal 
products, glass and pottery, clothing and leather items, furniture 
and fixtures- items generally designed to meet the needs of low 
income households. Recent estimates by the World Bank (1987) on 
this sector which centred mainly in Nairobi and Mombasa indicate 
that the sector consists of some 2,000 registered enterprises 
employing approximately 7,000 persons. This represents some 4% of 
total wage employment and 3% of value added in the manufacturing 
sector.

In the area of management and ownership of manufacturing 
enterprises, a lot of changes have taken place. Since independence 
most positions for low and middle level technicians and managers 
have been Kenyanized. In 1968, 26% of the top level managers and 
administrators in manufacturing firms were Kenyan, by 1975, 52% 
were Kenyans and by 1982 it was 59% (Kim, 1985/23). At the same 
time, Kenyan private and government capital investment in 
manufacturing have grown more rapidly than foreign investment. In

17



1966, foreigners controlled 60% of the issued capital in large 
manufacturing firms; by 1976, they only controlled 43.7% 
(Kaplinsky, 1982; 209-11).

Government participation in manufacturing has also become an 
important feature of the manufacturing sector. This has taken the 
form of both equity participation either through one of the several 
parastatals set up for specific purposes or indirectly by the 
Treasury. Three parastatals have been set up specifically to serve 
the manufacturing sector. These are the Industrial and Commercial 
Development Corporation (ICDC), the Industrial Development Bank 
(IDB) and the Development Finance Company of Kenya (DFCK). Other 
institutions which regulate and facilitate industrialization in 
Kenya include the Kenya Bureau of Standards, Kenya Industrial 
Development Research Institute and the Kenya Industrial Estates. 
The parastatal sector in general has expanded remarkably in the 
1970s and 1980s. According to the 1982 report of the government 
working party, there were about 245 parastatals of which 45% were 
jointly owned by the government and 28% totally owned by the 
government. These entities are engaged in a wide range of 
activities across sectors of the economy: agriculture, 
manufacturing, energy, transportation etc. The rapid expansion of 
the parastatal sector and government participation in industry in 
general has become a subject of constant debate, with calls for 
privatization.

18



As relates to production, one would be quick to point out that the 
Kenyan manufacturing sector is characteristic of a developing 
economy. Table 2.4 shows the structure of the sector. It depicts 
the contribution of each of the sub-sectors to the total 
manufacturing output. What emerges from this is that the largest 
share of manufacturing output is mainly in consumer goods 
production. The single most important group of industry is the 
food, beverages and tobacco which form over 30% of the total 
manufacturing output. This is followed closely by chemical, rubber 
and petroleum. Other important sectors in terms of contribution to 
total output include leather, metal products, transport equipment 
and machinery.

TABLE 2.4: STRUCTURE OF THE MANUFACTURING SECTOR.
(% of total manufacturing)

Industry 1980 1981 1982 1983 1884 1985 1986
Food,beverages 
and tobacco. 37.8 36.3 35.6 40.9 42.3 43.2 44.1
Clothing, textiles 
leather 8.69 7.88 7.29 7.62 6.80 7.16 7.26
Wood ,furniture 5.44 10.7 2.16 2.30 2.10 1.83 1.53
Chemical rubber 
petroleum 21.75 19.66 23.9 21.7 22.2 21.8 22.5
Plastic glass,non- 
Metallic minerals. 4.04 3.53 4.95 4.78 4.57 4.17 3.62
Metal products 7.46 6.04 7.12 6.92 6.70 6.84 6.95
Machinery 4.01 3.75 4.57 4.16 3.84 3.94 3.83Transport equipment 7.01 5.37 8.17 5.89 5.62 5.89 5.66
Miscellaneous. 0.92 0.75 0.72 0.56 0.73 0.86 0.92
Source: Republic of Kenya; Statistical Abstract, Economic Survey
(Various issues).
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Export of manufacturers have not fared well since independence. 
This is in spite of incentives to promote exports of the sector. 
In real terms, manufactured exports have stagnated or even declined 
especially in the early 80s. As a proportion to the total exports, 
manufactured exports represent a smaller percentage averaging out 
to about 13% over the period 1980-87 compared to 57% in agriculture 
over the same period (Table 2.5). As a percentage of total output, 
manufactured exports represent a small proportion of the sectors 
output - less than 30% in most of the years. This indicates that 
Kenya's manufacturing is primarily oriented to the domestic market.

Table 2.5: COMPOSITION OF TRADE: EXPORTS.
(Percentages)

1980 1981 1982 1983 1984 1985 1986 1987
Primary(agri.)43.5 45.5 51.1 58.7 62.7 63.2 69.4 63.0
Primary(mining)42.7 40.0 36.5 29.0 25.8 23.6 17.5 22.4Manufacturing 14.0 14.5 12.4 12.3 11.4 13.2 12.0 14.5
Source: Republic Of Kenya; Statistical Abstract (1988).

According to a world bank report (1986), Kenya's manufactured 
exports may be divided into three groups. The first group 
comprises standardized products such as cement and paper-products 
made in large and modern plants. These products are mainly sold 
over a wide area though they are mainly oriented towards East 
Africa. The second group comprises_exports based on distinctive
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natural resources. These include leather, wattle back extract and 
wood carvings and are sold mainly outside Africa. The third group, 
products sold almost entirely in Africa make about two-thirds of 
the manufactured exports and include chemicals (mainly pesticides, 
soaps and medicaments) and iron and steel products. There are also 
non-traditional exports such as canned pineapples, canned meat and 
preserved vegetables which are mainly sold to_.developed countries, 
principally the EEC.

Among^ reasons for Kenya's poor performance..in export of
manufactures include lack of foreign exchange to import inputs and 
spares (especially in the 1982-3 period), the poor performance of 
economies surrounding Kenya who have faced decreasing per capita 
incomes and lack of foreign exchange, recession in Europe and 
fierce competition in the international market. There are also 
internal factors which have affected the performance of industrial 
exports. Foremost in the list is the exchange rate which has been 
overvalued for a considerable period thereby reducing profitability 
of exports. Other reasons include the lack of commitment in the
part of the authorities to implement some of the export promotion 
measures. These and other factors have kept Kenya's manufactured 
exports quite low.

In general, therefore, Kenya's manufacturing sector is typical of
a less developed country, though it is outstanding when compared 
to many sub-Saharan African countries.
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The process of Kenya's industrial development is a result of a 
complex mixture of historical influences, the macro-economic 
situation, the framework of economic policy and the international 
environment in which it operates. From this set, policies 
especially those bearing on technology, infrastructure financial 
intermediation and entrepreneurship play an important role in 
industrial growth.

Kenya's industrial policies derive to a considerable extent, from 
Sessional Paper No. 10 of 1965 on "African Socialism and Its 
Application to Planning in Kenya". The major aim of this paper 
was to achieve a broad based development in all sectors. Its 
objectives included faster industrial growth; a change in the 
structure of production; growth of import substituting industries; 
and the development of export of manufactured goods among others. 
The paper also had the objective of promoting the private sector 
in trying to attain a balance between the private and the public 
sectors. Thus the broad contour of industrial strategy in the wake 
of this policy paper was one in which the country opted for a mixed 
economy. Kenya's first Development Plan (1966-70) recognized 
inadequate indigenous entrepreneurship as the critical impediment 
and put heavy reliance on foreign private parties to supply capital

2.2: EVOLUTION OF INDUSTRIAL POLICY IN KENYA SINCE 1963.
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and technology. At this point little attention was given to issues 
of production to cater for " basic needs" and on how much emphasis 
should be placed on the development of key lines of production 
(e.g. steel and machines). The government thus had to intervene. 
Kenya today is among countries which have pursued a policy of 
direct intervention for stated purposes of fostering domestic 
industrial sector.

Soon after independence, Kenya embarked on a serious 
industrialization programme to achieve economic independence among 
other objectives. By 1963, the economy was heavily dependent on 
developed countries in terms of the market, technology, managerial 
and entrepreneurial skills and even capital (Mwaura, 1986; 1-2). 
The resulting emphasis on industrialization was to reduce this 
dependence. A lot of emphasis was therefore put on import 
substitution based on policies that protected domestic firms from 
import competition. Consequently, much of the sector growth 
particularly in the first decade after independence, came from 
exploiting profitable opportunities for import substitution behind 
high tariff and non-tariff barriers. Competing in the world market 
was considered unfeasible at this time.

From about the early 70s, there was a growing realization amongst 
policy makers that the existing trade and industrial policies were 
over emphasizing import substitution. This was well recognized in 
the fourth Development Plan (1979 - 83), and the fifth Development
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Plan (1984 - 88). The fourth plan stated that further industrial 
growth would require increasing emphasis on the promotion of 
industrial efficiency and decreasing emphasis on industrial 
protection.4 The plan accordingly proposed the phasing out over 
the plan period of quantitative import restriction, tariff 
rationalization and export promotion. Other measures to redress 
the imbalance included the introduction of a sales tax, the purpose 
of which was to enable the government to raise revenue without 
providing domestic industry further protection, as is the case with 
tariffs (Low, 1982/294).

Other policies on industrialization have included the curtailment 
of imports through qualitative restrictions and protective duties, 
fiscal and other incentives to stimulate investment, and the 
development of extensive parastatals involving both loan finance 
and equity participation from public sources. This last aspect of 
Kenyan policy has changed since the 1982 Working Party on 
Government expenditure in which the government was strongly advised 
to rationalise and improve the efficiency of the parastatals. 
Consequently, though hesitant, the government policy moved to some 
extent away from public investment in commercial activities towards 
strengthening the private sector. This is particularly emphasized 
in the fifth Development Plan (1984-88) .

4Republic of Kenya, Development Plan for 1979/83. Government 
Printer, Nairobi 1979 p

24



A major turning point in Kenya's industrial policy came with the 
introduction of Structural Adjustment Programmes (SAPs) in the 
1980s. The major thrust of this programme was to shift from a 
highly protective import substitution strategy to industrial 
policies which would lead to increased use of local resources, 
greater emphasis on employment creation and the encouragement of 
exports (export promotion). By shifting incentives away from import 
substitution, exposing domestic production to greater import 
competition, the reforms were expected to promote efficiency and 
improve the environment for exports, investments and employment. 
It should be noted here that the promotion of Kenyan manufacturing 
exports has represented an important element in the various 
structural adjustment discussions between the government and the 
International Bank for Reconstruction and Development (IBRD). The 
1986 sessional paper and various IBRD reports, indicate that the 
Kenyan authorities have committed themselves to the implementation 
of successive stabilization and structural adjustment programmes. 
The government's determination to pursue these policies is also 
evident in Kenya's current development plan for 1989-93. The plan 
lays a lot of emphasis on export expansion and outlines the 
necessary incentives for export promotion in Kenya. The setting 
up of Export Processing Zones (EPZ), manufacturing under bond, the 
green channel and other incentives indicate the government's 
commitment to implementation of SAPs. Since these reforms in 
industrial and trade policies have been implemented only recently,
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while others are yet to be fully implemented, it is difficult to 
evaluate their impact at this juncture.

From the foregoing, its clear that though Kenya's
industrialization has for a long time been inward-looking, there 
have been attempts to change to an outward- oriented strategy that 
seeks greater efficiency and competitiveness. The heavily 
protected nature of the industrial promotion system, its economic 
weaknesses and its administrative shortcomings have emerged as a 
matters of major concern to the authorities and hence the need for 
adoption and reform. The consequence of industrial development 
behind a wall of protection has been well documented in Kenya (see 
for example Coughlin (1985)). These effects include inward
looking bias and encouragement of inefficient use of capital. It 
also leads to a situation where potential exports are priced out 
of foreign market by inflated costs of locally manufactured 
intermediate products. (Hopcraft, 1979;2).
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CHAPTER THREE
LITERATURE REVIEW.

The role of both internal and external factors in explaining the 
pattern of industrial growth in developed and developing countries 
has been discussed at length in the literature. This chapter 
reviews both theoretical and empirical literature on industrial 
growth in both developed and developing countries.

3.1: THE LITERATURE

There have been a certain amount of discussion in the theory of 
economic development about different factors determining industrial 
output. According to Sutcliffe (1971), there are four broad 
categories of resources required for the development of industrial 
output: labour, management and entrepreneurship, capital, and 
natural resources. Labour is not only a major factor of production 
but also the chief beneficiary for which the effects of 
industrialization and economic development is intended. Commenting 
on the importance of labour, Johnson notes that one of the most 
obvious requirements of industrialization is the development of 
skilled, disciplined and acquisitively motivated labour force and 
the creation of a professional management class able to combine 
disciplined teamwork with imaginative entrepreneurship. (Johnson, 
1967;45).
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The other resource that has been given prominence in the literature 
is the entrepreneur and particularly the private entrepreneur. 
Many writers and most notably Schumpeter (1963), have insisted that 
private entrepreneurship has assumed the leading part in modern 
economic development. To Schumpeter, the function of the 
entrepreneur is not the same as the function of the capitalist or 
the manager. Instead "it is the carrying out of new combinations 
of factors of production that constitute the entrepreneur" 
(Shumpeter, 1963;75). These new combinations include the 
development of new products, the opening of new markets and sources 
of supply and the introduction of new techniques of production. 
Thus the role of the entrepreneur is essential in the 
industrialization process as he has the initiative and the ambition 
to take risks and exert skills in starting or developing a new 
industry.

The crucial role of capital formation in industrialization cannot 
be over emphasized. Economists (e.g. Rosentein-Rodan) recognize 
that an investment of the order of 12-15% of net national income 
is necessary if it is intended to diversify and advance a backward 
economy. The maintenance of such a rate of investment, and 
especially in industry, can allow an economy into the "take-off 
stage". This may however be an over-simplification in that capital 
alone does not automatically engineer development. Much depends 
on the quality of the people, their ability and desire to learn and
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apply better methods of production, the removal of institutional 
obstructions and the provision of incentive to effort and 
investment (Mountjoy, 1963). Nevertheless, capital is an important 
factor and may be likened to a catalyst in its effect upon other 
factors.

Other important determinants of industrial growth in the literature 
are power, fuel and minerals and infrastructure. The availability 
of these ingredients of productions and especially natural 
resources is a major asset for developing industries which require 
these inputs. At the same time, a country which has developed its 
infrastructure to the point that it is available on a reliable 
basis and at reasonable costs, as is the case with most developed 
countries, has established an important pre-condition for 
industrial development.

All the above factors will influence the supply of industrial 
output. From the demand side, there are five possible major 
sources of an increase in the level of industrial output in 
underdeveloped countries. According to Sutcliffe (1971) these are 
a rise in real income, the substitution of modern industrial 
products for existing manufactures, import substitution, an 
increase in the demand created by market integration and lastly 
increases in the export of industrial goods. Rising real income 
is important because it affects the demand for industrial output. 
The relationship between demand for industrial products and the
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level of income is a positive one. When incomes rises, the
consumption of manufactured goods also rises, usually more rapidly 
than income. This continues until high level of income are 
reached. The growth in incomes therefore provides an important 
opportunity to expand industrial output to supply domestic demand. 
However, the income elasticities of demand for different types of 
products are not the same at all levels of income, 
v .....

Import substitution is another important source of industrial 
growth. Where imports of manufactures are replaced by domestic 
production, the total industrial output increases. In less 
developed countries where there is extreme dependence upon imports 
for supplies of manufactured goods, import substitution becomes 
very important.

The other emphasized source of industrial growth is exports of 
industrial goods. Sutcliffe (1971) for example, emphasizes this 
factor. Like import substitution, it allows industrial output to 
grow more rapidly than domestic demand for manufactures. However 
with a few exceptions, under-developed countries have only to a 
limited extent been involved in the vast growth of trading in 
manufactures.

Other less emphasized factors that determine output demand in the 
literature include the substitution of domestic products and state 
activities. Substitution of traditional production for new ones
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may not in the strict sense lead to industrial growth. It, however,
V

has side effects which may promote industrialization (e.g. 
improvement in the quality of the labour force) which may lead to 
changes in output or the demand for it.

A further source of increase in economic activity is the state. 
The activities of the state particularly its policies can affect 
industrial outcomes. These activities are however not entirely 
independent of the previous sources since state demand for 
industrial products can have its influence on industrial output in 
just the same ways. State policy and enterprise are however 
important as they influence the level and direction of industrial 
growth.

Chenery (1960) attempted a general explanation of the growth of 
industrial output in 38 countries, including Kenya. He estimated 
a linear logarithmic regression equation in which per capita value 
added depends upon per capita income and population:

log + /3̂ 1logY + Sj^log N.
Where is per capita value added in industry, 6.^ is the growth 
elasticity (jv^/v- ± 5Y/Y) and is the size elasticity ( v^/v^
i <$N/N) , Y is National income per head and N is population. 

Through the regression of value added on income and population, 
Chenery "explains" 70% of the total growth in most of the sectors 
except in the tobacco and petroleum sectors. The regression for
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value added per capita in manufacturing sector and in the whole of 
the industrial sector had high coefficients of determination (R2); 
0.931 for manufacturing and 0.963 for whole industry. The growth 
elasticity (ftĵ ) for manufacturing was 1.44 and for all industry 
1.36.~ All these were statistically significant.

Chenery also attempted a demand side analysis of the 'causes' of 
industrial growth and distinguished three main causes of industrial 
growth: (i) the substitution of domestic production of imports, 
(ii) growth in the final use of industrial products and (iii) 
growth in the intermediate demand stemming from (i) and (ii). He 
contends that only the first of these factors can be directly 
measured from his regression results. Chenery's study, however, 
has two major shortcomings. By defining import substitution as the 
deviation from the proportional growth of the imports, Chenery over 
emphasizes the importance of the displacement of imports by home 
production. The second limitation concerns the use of cross- 
sectional analysis which is taken up later in this section.

In a later study, Chenery and Taylor (1968) found a better 
explanation of the growth of industry by using regression equation 
with more explanatory variables. The equation is expanded to 
include the share of gross fixed capital formation in GNP, the 
share of primary export in GNP, and the share of manufactured 
export in GNP. The equation estimated was

log VQ/P = a +J31ogY/P + y (logY/P) 2 + <J> logP + £ logK +
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01ogep + nlog em

where VQ = Value added in the industrial sector 
P = Population 
Y = Total income
K = share of gross fixed capital formation in GNP
ep = the share of primary exports in GNP
em = the share of manufactured exports in GNP 

a , ft/ y/ijj, i , q , n are parameters.

For regression purposes the writers used a sample of 606 
observations on 48 countries. The entire sample was subdivided 
into three sub-groups (depending on the size of population): large 
countries, small industrial oriented countries and small primary 
oriented countries. For the large countries, the regression
results indicated that apart from income and size, only the share 
of income (K) was important. All the other variables were
insignificant. For the small industry-oriented countries, income 
as a variable had almost the same effect as in the large countries. 
The significance of the other variables was quite different though. 
The export variable turned out to be significant in the primary 
sector. The share of investment(K) on the other hand, had a lesser 
effect on small countries since capital goods are largely imported. 
The overall fit of the regression equation for the small countries 
was as good as that of the large country group.
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A study which is in many ways very similar to Chenery's (1960), 
but rather more detailed, was carried out by the United Nations 
(1963). The study employed multiple correlation techniques in 
comparing the level of industrialization with a number of candidate 
variables: per capita income, population as proxy for size of the 
market, the rate of economic development, government policy, 
natural resource endowment. The study adopted a model very similar 
to that used by Chenery. The only difference is that to the 
regression equation a third variable is added - the ratio between 
the actual and the calculated value added in the whole 
manufacturing sector. It is noteworthy that the UN study confirms 
some of the results of Chenery about the change in composition of 
industrial output. “

The studies so far reviewed on patterns and sources of industrial 
growth are based upon analysis of cross-sectional data though 
others are both cross-sectional and time series. Cross-sectional 
analysis as was rightly pointed out by Sutcliffe (1971) has a 
number of statistical difficulties. One notable limitation in the 
use of cross-sectional data is that the results are distorted to 
some extent, by price changes. This becomes even serious when 
cross-sectional data is used in comparing growth in different 
countries. Because of these difficulties researchers have tried 
using time series data.
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Temin (1967) studied industrial growth using time series data. 
Temin performs a regression analysis similar to that of Chenery 
and the UN study from 1870 to 1950 for 9 countries (Australia, 
Canada, France, Germany, Italy, Sweden, United Kingdom, Japan and 
United States of America). He tested the following model

log(Ait)
log(Mit)

where A and M are the shares of national income (measured in 
percentages) originating in agriculture and industry and Y is per 
capita income in constant prices (the subscript "i" indicates the 
country being observed, the subscript "t" indicates the period and 
the final subscript on the error term refers to the model being 
used). Temin's model is an adaptation from Chenery's model but he 
omits population because he finds no significant evidence that it 
enters into any of the relations tested. As a conclusion to his 
analysis, Temin notes that the share of industry in national 
income appears to be related to the level of per capita income. 
Per capita income thus turns out in this context to be a good 
predictor of industrial outcomes. His result confirm that of 
Chenery that industrialization will rise with per capita income.

Story (1980) also attempted a time series analysis of industrial 
growth in Latin America. Story argued that besides the traditional

= al + blog(Yit) + Uu t  

= C1 + dlog(Yit) + Vlit
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factors of population and per capita income, there are other 
economic and political factors which are important in predicting 
the pattern of industrialization through time. He emphasizes the 
following factors as important predictors of industrial growth in 
Latin America:- the value of exports, U.S foreign investment in 
manufacturing, government expenditure, protectionist policies and 
regime type. These he included in his model as explanatory 
variables. The model he estimated was

I = constant + . ̂  B • x • + a C+oi D+<5. ex,- + <5 _Dx, + u1 = 1  1 1  1 2 1 5  2 4

where I = log of industrial value added in million of 1953 
US. $

x^ = log of per capita income in 1953 U.S.$ 
x2 = log of population in million of inhabitants 
x3 = log of exports as an index (1953 = 100) 
x4 = log of US foreign investment in manufacturing in 

million U.S $
x5 = log of government expenditure in million U.S. $
C = dummy vari able for protection policies.
D = dummy variable for bureaucratic -authoritarian

V. .....................

regimes
His analysis confirms the importance of the two traditional socio
economic predictors of industrial growth, per capita income and 
population. He also found some political factors to have a 
meaningful influence on industrial value added. Government 
expenditure turned out tb have a positive and significant
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relationship with industrialization. The dummy variable for
protectionist policies and bureaucratic- authoritarianism turned
out not to be important predictors of industrial outcomes, 

r

Ahluwalia (1986), in analyzing trends in industrial growth in 
India, calculated the Total Factor Productivity Growth (TFPG) for 
the organised or registered manufacturing sector for the period 
1959-1979. Using a methodology similar to that of Shaaeldin (1989) 
he developed a measure of capital stock and estimated TFPG. His 
results showed that the contribution of the efficiency factor, 
TFPG, is negligible or negative in most industry groups. For the 
whole manufacturing sector, he finds that TFPG declined at a rate 
of 0.1% per annum during the period before 1965 and 0.6% per annum 
in the subsequent period. He thus concludes that cumulative 
inefficiency through the years may have a stiffening effect on the 
growth of industry.

Other similar studies have been carried out in the semi- 
industrialized countries. One such study was that by Mieko 
Nishimizu and Sherman Robinson (1984) who wanted to examine the 
1 impact of different strategies on productivity. The two writers 
derive the TFPG and examine how it was affected by trade 
strategies. The Nishimizu - Robinson study is particularly 
important in the literature as it makes a major deviation from 
earlier studies on sources of growth. This is in their attempt 
to estimate the sectoral TFPG and trying to see how demand side
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sources affected it. This is done for four countries, Korea, 
Yugoslavia and Japan. Tybout J.R (1990) using the Nishimizu- 
Robinson approach, also carried out similar analysis for Chile, 
Colombia, Turkey, Morocco and Cote d'Ivoire. He found out that 
the clearest determinant of TFPG growth is output expansion.

Metwally (1977) attempted an explanation of sources of industrial 
growth in Maltese manufacturing sector over the period 1961-75. 
According to Metwally, industrial output expands due to the 
following factors: expansion of domestic demand, import 
substitution and export expansion (Metwally, 1977;747). Metwally 
developed a mathematical model which he tested empirically using 
Maltese data for the period 1961-1976. His regression results seem 
to suggest that exports played a greater role as a source of 
industrial growth. Further his results indicate that the process 
of import substitution was weakening and factor incomes were not 
expanding as much as prices of materials and output.

In Kenya, several studies have attempted some analysis of some 
aspect of industrial growth (at times with neighbouring countries). 
Ravi Gulhati and Uday Sekhar (1982), assessed the extent and nature 
of industrialization in three African countries; Kenya, Tanzania 
and Zambia. In their analysis of sources of industrial growth, 
they found out that import substitution was a major impetus behind 
Zambian industrialization. Exports were unimportant while domestic 
demand rose at a slower pace than in the other two countries.
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Import substitution accounted for 53% of the overall rise in 
manufacturing output during 1965-1972. For kenya, over the period 
1963-71, they found out that import substitution was a considerably 
smaller source of industrial growth but with domestic demand and 
exports playing a larger role than in Zambia. Tanzanian results 
were a bit different. They found out that over the period 1965- 
1972 import substitution played no role in overall expansion in 
Tanzanian manufacturing. On the basis of their findings , the 
authors conclude that the industrial growth record in the three 
countries is influenced much more by the macro -economic situation 
of each country than by the industrial strategies pursued. The 
authors basing on the results warn that catering to world market 
is not likely to provide a major stimulus for the industrial sector 
of many African economies in the near future. These gualifications 
withstanding, the authors recommend that the bias against exports 
that now pervades the incentive system of African economies ought 
to be removed. Instead, governments should adopt a strong 
promotional posture, given the key role that manufacturing exports 
play in assimilating technological change and in breaking the 
barrier imposed by small domestic markets.

In a more recent study, Jeniffer Sharpley and Stephen Lewis (1990) 
also attempt an analysis of the sources of output growth in 
manufacturing in Kenya over the period 1964-84. For the purposes 
of analyzing the sources of growth in manufacturing output, they 
divide the sectors into 10 sub-sectors; food beverages and tobacco;
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clothing textiles and leather; wood and furniture; paper printing 
and publishing; chemical rubber and petroleum; metal products; 
machinery; transport equipment; and miscellaneous. One important 
feature of their results is the dominance of the growth of the 
domestic demand in " explaining" the growth of manufacturing 
output. More than two-thirds of output growth was attributed to 
domestic demand. Import substitution provided just over one 
quarter of the sources of domestic output growth, with the two most 
important contributing sub-sectors being chemical, rubber and 
petroleum. Export growth contributed only 5% to the growth of the 
manufacturing output. Examination of the sources of growth of 
manufacturing value added over the same period, and using the same 
framework of analysis, yields somewhat similar results.

Similar analysis of sources of growth have been carried out in 
other countries in Africa such as Botswana, Cameroon, Nigeria and 
Zimbabwe (Ridell,1990). Across all these economies, the results 
consistently show that the predominant source of growth of 
manufacturing has been domestic demand; for Botswana 54%, for 
Cameroon 53%, for Nigeria 76% and for Zimbabwe 72%. For most of 
these countries, the next most important source of industrial 
output growth after domestic demand has been import substitution.

Analysis of sources of growth from the supply side has also been 
attempted in the literature. Shaaeldin (1989) utilized a growth 
accounting production function approach to analyze the sources of
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industrial growth in Kenya, Tanzania, Zambia and Zimbabwe. 
According to him industrial growth results from an increase in 
factor inputs and the efficiency with which these factors are used 
(productivity). The effect of all inputs taken together he captured 
by the TFPG. This he defined as the difference between the rates 
of growth of output and that of a weighted sum of inputs including 
labour and capital stock. Assuming a Cobb-Douglas production 
function in the following form;

Q = A (t) f ( K, L) .
Where Q is the manufactured output,K is capital, L is labour and 
A(t) represents other factors including technical change, Shaaeldin 
functionally defined TFPG as:

A*/A = Q*/Q - ( sK . K*/K + sL . L*/L) 
where sK and sL represent the share of capital and labour 
respectively. The asterisk (*) represent time derivatives. 
Shaaeldin defined the right hand side as the TFPG which is equal 
to the difference between the percentage change in output and the 
percentage change in inputs weighted by sK and sL.

To estimate the rates of growth of the TFPG, Shaaeldin obtained 
growth rates of manufacturing output(Q) capital (K) labour (L) and 
estimates capital and labour shares. His estimates during the 
periods between 1964 and 1983 indicate negative growth rates of 
TFPG in Kenya, Tanzania and Zambia. He found the growth rate of 
the TFPG in Zimbabwe's to be positive but insignificant. On the 
basis of these estimates he concluded that for the four countries
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growth in manufacturing output is mainly accounted for by increases 
in factor inputs.

Shaaeldin's study, is important in as much as it is an original 
attempt in developing Africa. However, it is not without its 
limitation both methodologically and in terms of the assumptions 
it made. TFPG as derived in this study is a residual which is 
meant to capture other sources of growth beside capital and labour. 
Looked at differently this residual can be viewed as " some sort 
of measure of our ignorance about the causes of economic growth, 
accounting for factors that are difficult to surmount " (Nelson, 
1981; 1035). Productivity could have arisen due to varied factors 
some of which include improvements in industrial organisation 
economies of scale ,capacity utilization etc. All these are lumped 
together in TFPG.

Nelson points further that the approach has limited causal depth 
and deals with proximate rather than ultimate causality. Changes 
in factors of production and technical progress are treated as 
exogenous, although in practice the supply of most resources to an 
economic system is endogenous, responding to the demand for them 
(Thirwal, 1983; 62). Thus this approach does not explain the 
elements of policy or circumstances, national or international, 
that underlie them. As Nelson rightly points out, this approach 
does not " discern broad factors or conditions that foster or 
hinder a generally stimulating environment " (Nelson 1981; 35).
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This approach also makes some assumptions which do not quite hold 
in economies like Kenya. For example the approach assumes that 
labour and capital are homogenous. In the real world these 
assumptions are invalidated for we find that capital takes 
different forms. Labour can also be skilled or unskilled and so 
cannot be said to be homogenous. This approach further assumes 
neutral technical progress and constant returns to scale which do 
not quite hold. Another serious limitation of using the production 
function to estimate TFPG is that the production function might not 
be observable and therefore not easy to estimate. Notwithstanding 
the limitations of this approach the model yields rough estimates 
of the contribution of labour, capital and the residual.

The World Bank has also carried out some studies to analyze certain 
aspects of industrialization in Kenya. In a report on industrial 
sector policies for investment and exports growth, a world bank 
mission attempts an analysis of sources of industrial growth in 
Kenya between 1976-83. During the period the mission found out 
that 64.4% of the growth in the expanding sectors was a 
displacement of imports while exports had a negative or negligible 
contribution to growth in all but one sector(cement).^

For more details see World Bank, Kenya: Industrial Sector 
Policies for Investment and Export Growth (1987) Report No. 6711- 
KE.
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3.2: OVERVIEW OF THE LITERATURE

The above literature review looks at different factors determining 
industrial growth in Kenya and elsewhere. What seems to emerge is 
that both supply factors (labour, capital, entrepreneurship, 
natural resource etc.) and demand side factors (import 
substitution, exports and domestic demand) are all important. 
Initial studies in this area, found out that the major sources of 
industrial growth were mainly from domestic demand, import 
substitution and growth of exports. From the supply side, these 
studies have shown that the most important determinants of 
industrial growth are socio-economic factors of per capita income 
and population.

Later studies using time series analysis (Temin 1967, Story 1980) 
mainly confirmed that the socio-economic factors of per capita 
income and population were still the most important. These studies 
also brought into the picture other economic and political factors 
such as government expenditure and government policy.

A study which is of much interest to us_is that of Story (1980). 
He attempted to combine both supply and demand factor in explaining 
industrial growth. This particular study is important as we
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believe that any serious analysis of industrial growth should 
combine both supply and demand forces. The model and approach by 
Story will thus be utilised in our analysis.

45



CHAPTER FOUR
METHODOLOGY. DATA COLLECTION AND HYPOTHESES.

To fulfil the objectives of this study, quantitative and 
descriptive analysis is used to examine the major determinants of 
manufacturing output growth in Kenya. Time-series regression 
analysis with continuous and dummy variables is used. Story's 
(1980) model is modified to analyze Kenyan data. The model is 
presented in the first part of this chapter. In part two we 
discuss the estimation procedure. Parts three and four present 
the definitions and measurement of the variables used in the model 
and the basic data respectively. The hypotheses of the study are 
stated in the last part.

4.1: THE MODEL
The general model to be tested empirically will be:-

Y = f (PI, PS, EX, G, FDI, GE, D)6 (4.1)

where:-
Y = Manufacturing value added in Million K£.
PI = Per capita income in Ksh.
PS = Population in Millions of inhabitants.

f t This specification excludes two important supply side 
factors, capital and labour. This is because of the obvious 
correlation between these variables and per capita income and 
population.
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EX Export of manufactures in thousands of K£. 
Foreign (Direct) investment in Million K£.
The ratio of domestic production to total supply 
(Import-substitution).
Government expenditure in million Ksh.
Dummy variable for protectionist activities.

FDI
G

GE
D

Story's model is modified in two aspects. First the introduction 
of the import substitution variable G into the model. Secondly, 
dropping Story's regime variable which was included in the model
to capture the effect of different regimes (bureaucratic- 
authoritarian regimes) . While there is evidence in Kenya that 
import substitution has been a major source of growth (as has been 
shown in studies analyzing sources of industrial growth in Kenya), 
there is no evidence in Kenya to show that regime types have had 
any systematic influence on industrial outcomes. Story's 
sectoral- discrimination variable has also been left out for a 
similar reason. Further Story used the model on the entire 
industrial sector while we focus exclusively on the manufacturing 
sector.

4.2: THE ESTIMATION PROCEDURE

Ordinary Least Squares (OLS), is used to estimate the Log-linear 
form of the equation (4.1). The log-linear form of the equation 
is used so that all regression coefficients can be interpreted as
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elasticities. Elasticities are particularly useful because they 
are unit free, that is, their values are independent of the unit 
in which the variables are measured. The specific equation that 
we estimate is linear and additive of the functional form:-

LogY = a 0 +  a -ĵ logPI + a 2 l o 9 p s  + a 3logEX + a 4logG + a 5logFDI +
a6logGE + a7logD + e .............................. (4.2).

Where e is the error term.

4.3: DEFINITION, MEASUREMENT AND JUSTIFICATION OF VARIABLES.
Manufacturing value added (Y)

According to the United Nations, manufacturing value added refers 
to the contribution of the manufacturing sector to the Gross 
Domestic Product, in terms of the national accounting concept. This 
is defined as the value of gross output less the cost of: (a)
materials, fuel and other supplies used; (b) contracts and 
commissions work done by others; (c) repairs and maintenance work 
done by others; (d) goods shipped in the same condition as received 
(i.e re-exports) and (e) Electricity purchased all at factor 
prices.

We use value added instead of total output as the dependent 
variable because the former is less affected by variations in the 
product mix.
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Per Capita Income (PI)

Per capita income, refers to the ratio of national income to total 
inhabitants in a country or place. Per capita (PI) is thus defined 
as the ratio of National Income to the total population, that is

PI = NI/P
Where NI is National Income (GDP) and P is total population.
Per capita income contributes to industrial output both through 
changes in demand, as the share of food relative to manufactured 
goods in consumption declines, and through changes in supply, as 
capital accumulation, technical knowledge and education increase. 
Usually it is expected that as per capita income rises industrial 
output and especially that from the manufacturing sector 
increases.

Population (PS)

Population refers to the total inhabitants of a place or country 
at a particular time. Population increase affects industrial 
production by increasing the demand for industrial goods and the 
supply of industrial labour. This variable is used in this context 
as a measure of the size of the market. The population figures are 
estimates based on the IMF projections in the International 
Financial Statistics (IFS).
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Exports of manufacturers (EX)

Exports of the manufacturing sector can directly and indirectly 
contribute to output growth. Directly, export growth can provide 
the much needed foreign exchange to pay for the necessary imports. 
This is particularly the case in the early stages of 
industrialization. Even in later stages, export growth can finance 
the needed imports of industrial inputs and can reflect an increase 
in the degree of domestic value added. Indirectly, export 
expansion can promote growth in the primary sector, which benefits 
industry in maintaining the domestic market for manufactured goods.

Manufactured exports in Kenya include chemicals, cement, glassware, 
paper and paper products, metal and metal products, machinery and 
transport equipment, processed foods etc. The sum of all these are 
used in this analysis as manufacturing exports (this includes all 
the items under manufactured exports in the Statistical abstracts).

Import Substitution (G)

This refers to the replacement of hitherto imported goods by 
domestic ones. Where imports of manufactured goods are replaced by 
domestic productions, the amount of production will normally 
increase (even though consumption of manufactured goods may not). 
Import substitution is therefore an important source of industrial

50



growth in a developing economy like Kenya. Statistical studies on 
industrial growth place a lot of emphasis on the role of import 
substitution in industrialization. One way of illustrating the 
role of import substitution is to see to what extent it correlates 
with value added in the sector. We use the ratio of domestic 
production to total supply (gross output plus imports minus 
exports) to indicate the level of import substitution. Thus

G =_ X*/(X* + xm - xe)
Where: X = Gross output of the manufacturing sector.

xm = manufactured imports 
xe = Manufactured Exports

This ratio gives an indication of the relative importance of 
imports and competing domestic output. This ratio is calculated 
in Appendix II.

Foreign (Direct) Investments (FDI)

The International Monetary Fund (IMF) defines foreign direct 
investment as the amount invested or re-invested by non-residents 
in enterprises in which they or other non-residents exercise 
significant managerial control. It includes equity capital, 
reinvested earnings and other capital (both long term and short 
term).(IFS Yearbook, 1990).

Though much disagreement exists as to the effect of foreign 
investment in terms of the balance of payment, employment etc.,
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their contribution to production and sales is clear in many host 
countries. The 1967 census of industrial production in Kenya 
estimated that predominantly or wholly foreign owned ..firms 
accounted for 71% of value added in the manufacturing sector.
An even more significant figure is the ratio of manufacturing 
investment involving foreign capital to total manufacturing 
investment. The 1972 ILO/UNDP report estimated this ratio to be 
about 60%, which may be regarded as an indication of the extent of 
foreign control on manufacturing. Though there have been changes 
in recent years, FDI still accounts for a considerable proportion 
of the value added in the manufacturing sector. Thus despite the 
various social and economic costs of the penetration of foreign 
firms in Kenya, they may have great potential for promoting 
aggregate manufacturing output growth worthy of investigation.

Government Expenditure (GE)

Government expenditure may affect industrial growth. A number of 
writers (e.g. Ikiara (1986)) have emphasized the positive impact 
that government expenditure can have on industrialization. 
Government spending on consumption can increase demand for 
manufactured goods directly through purchases or indirectly through 
maintaining a minimum income level for individuals. Government 
spending can also go into areas of production which in turn draw 
inputs from the manufacturing sector. At the same time, government 
expenditure may provide the required infrastructure for industrial
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development. Besides, direct government investment or ownership 
often represent a critical proportion of capital investment in 
basic industries.

We define government expenditure as the total expenditure in 
million Ksh. of the government through its various ministries on 
health, education transport and communication, industry etc. We 
use total government expenditure (and not expenditure specific to 
industry or manufacturing) to capture both the direct and indirect 
effects of government expenditure on industrial outcomes.

Protectionist Policies (D)

In addition to government expenditure, the government through its 
trade and foreign exchange measures can be a major source of 
increase of economic activity in the manufacturing sector. Though 
some writers argue in the contrary that state protection and 
promotion policies only inhibit industrial growth by reducing 
efficiency and productivity, a basis exists for claiming that these 
policies do affect industrial outcomes and for including the 
variable in the analysis. The initiation of protectionist policies 
in most cases coincides with the initiation of other incentives for 
industry, and a distinct time period in which these 
industrialization policies are particularly emphasized can be 
identified for many countries. Several studies have been carried 
out in Kenya to measure the rate of protection (e.g. Phelp and
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Wasow 1972, Sharpley and Lewis (1990). These studies seem to 
indicate that the average and the effective rates of protection 
were higher for the period between the late 1960s and early 80s. 
Protection policies are represented in this study by a dummy 
variable,D. Specifically,

D = 1 where protection is higher (1970-84)
D = 0 where protection is low (all other 

periods)

4.4: THE BASIC DATA, ITS SOURCES AND LIMITATIONS.

This analysis uses secondary data covering the period 1964 to 1988 
(the period chosen for the study). The values are at constant 1985 
prices. This was after deflating the current figures using the GDP 
deflator (1985=100) . The main sources are the various publications 
of the Statistical Abstract and the Economic Survey issued by the 
Government of Kenya, the International Financial Statistics and 
Government Expenditure Yearbook by the IMF, and the Industrial 
Statistics Yearbook by the UN. Column 2 in Table 4.1 gives the 
dependent variable, manufacturing value added. This was obtained 
from the UN publication- Industrial Statistics Yearbook. Columns 
3-9 give the independent variables as specified in the model.
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TABLE 4.1: DATA USED IN THE REGRESSION ANALYSIS

year Y PP PI EX G FDI GE D
1964 5.76 9.18 3922.1 2748.0 0.94 0.24 1066 0
1965 5.89 9.53 3838.7 3177.7 0.93 1.50 1249 0
1966 6.98 9.78 3769.2 4155.8 0.93 0.22 1379 01967 7.23 10.12 3786.0 3896.1 0.93 1.82 1286 01968 8.16 10.48 3970.2 4736.7 0.92 1.63 1492 0
1969 9.82 10.88 4035.0 5203.5 0.94 1.31 1794 0
1970 11.74 11.23 4197.9 6199.0 0.94 1.21 1958 1
1971 14.71 11.67 4316.3 7230.0 0.93 1.13 2426 1
1972 19.66 12.07 4568.4 6661.9 0.93 2.53 3175 1
1973 34.45 12.48 4720.1 10712.3 0.94 2.32 3151 1
1974 36.36 12.91 4630.8 14893.3 0.91 2.40 3816 1
1975 52.84 13.41 4610.3 15431.5 0.95 2.42 5495 1
1976 84.36 13.85 4777.5 21630.0 0.96 8.52 6614 1
1977 122.04 14.35 5045.4 24309.6 0.94 12.0 6883 1
1978 126.60 14.88 5304.8 25187.2 0.94 11.52 10037 11979 152.63 15.33 5342.3 29455.0 0.96 17.42 12954 1
1980 192.44 16.67 5187.6 40893.1 0.95 17.85 13839 1
1981 245.33 17.34 5174.2 50209.6 0.98 4.31 18329 1
1982 307.69 18.04 5199.0 51252.2 0.98 5.38 20070 1
1983 348.87 18.77 5006.5 63168.5 0.98 12.84 17734 1
1984 443.50 19.54 4910.8 78457.6 0.98 7.09 21259 1
1985 542.80 20.33 4912.2 103360.0 0.99 14.85 23790 0
1986 664.80 21.16 5050.7 124912.4 0.99 29.00 29690 0
1987 800.56 22.94 4930.0 126401.7 0.98 64.78 37468 0
1988 664.8 21.16 5050.7 124912.4 0.98 10.62 38046 0

Y = Manufacturing value added in Million K£
PP = Population in million of inhabitants.
PI = Per capita income in K.sh.
EX = Exports of manufactured goods in thousand K£.
G = Imports substitution ratio
FDI= Foreign direct investment in Million K£.
GE = Government expenditure in million K£
D = Dummy variable for protectionist policies.
*See appendix III for the log forms of the variables
Exports, imports and the output of the sector were obtained from
various issues of the Statistical Abstract and the Economic Survey.
Per capita income, population and foreign direct investment figures
were obtained from the IFS while government expenditure figures
were obtained from the Government Statistic Yearbook (1990). The



(G) ratio is computed in Appendix II.

Before analyzing the data in the next chapter, a word is in order 
about the statistics themselves. The CBS data though wide in 
coverage has a serious limitation. This is the non-conformability 
of complementary series. There is evidence in the CBS data that 
data referring to the same year differ considerably. To go around 
this problem, CBS data was supplemented with revised and more 
accurate data from IMF and UN publications.

The other problem encountered with the data was the unavailability 
of some series especially in the IMF and UN publications. Such was 
the case with manufacturing value added which was not available for 
1965-68. This problem was overcome by supplementing it with CBS 
data from the government sources. Conversions were also made in 
cases where the data was not available in the form required. This 
was the case for example with foreign direct investment which was 
available in SDRs. Change of definitions though not frequent in 
this data, may also have reduced the accuracy, reliability and 
comparability of the data especially in 1972 when there was a 
change from the SITC to ISIC definition.
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4.5: STATEMENT OF HYPOTHESES

A total of six hypothesis will be tested relating manufacturing
Value added to its determinants postulated above. These are:-
(i) There is a positive and significant relationship between 

manufacturing value added and population, <$ y/6ps > 0.
(ii) A positive and significant relationship exists between 

manufacturing value added and Per Capita Incom e, <5 y /> PI> 0.
(iii) A positive and significant relationship exists between 

manufacturing value added and Export of the manufacturing 
sector, 6Y/6 EX>0

(iv) There is a positive and significant relationship between 
manufacturing value added and import substitution, S y /^GX).

(v) Foreign Direct Investments and manufacturing value added are 
positively and significantly related, 6Y/6FDI > 0.

(vi) Manufacturing value added is positively and significantly 
related to Government Expenditure, <S Y/<SGE > 0.

4.6: LIMITATIONS OF THE STUDY.

The major limitation of this study is that it focuses exclusively 
on the formal manufacturing sector for which data was available. 
This ignores the informal sector activities or " Jua Kali". In a 
country like Kenya, the informal sector activities account for a 
significant proportion of the manufacturing output which this study
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omits. The study is also too aggregative given the kind of data 
used - it lumps all the sub-sector in manufacturing and deals with 
them as a single entity. Due to the varied characteristics of the 
sub-sectors, there is need to analyze growth sector by sector.
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CHAPTER FIVE
REGRESSION RESULTS AND HYPOTHESES TESTING

This chapter presents regression results of the model used in the 
study and tests of the hypotheses of the study. The computer 
programme used to run the linear regression model was the Time 
Series Package (TSP) - MicroTSP version 4.1 in the Economics 
Department, University of Nairobi. The first part of the chapter 
presents regression results while the second part presents the 
interpretation of the regression results. In the third part we 
test the hypotheses of the study.

5.1: EMPIRICAL RESULTS

In this section we present the computer results of the model 
presented in section 4.2. We used an Ordinary Least Squares (OLS) 
model with continuous and dummy variables. Logarithmic
transformation of all continuous variables were made to express 
the coefficients as 'elasticities'. The results are presented in 
equation form as shown below:-

— 1 oY = -2.33 x + 2.19PI + 0.4 IPS + 0.65EX + 3.05G + 0.007FDI
(-3.13) (2.48) (0.51) (3.28) (1.45) (0.19)

0.28GE - 0.05D .................................... (5.1)
(1.33) (-0.62)

R2 = 0.99 DW = 1.19 F - Statistic = 865.3.
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The t - Statistics are in parentheses.
The method of regression analysis we have utilized makes two major 
assumptions; that no exact linear relationship (multicollinearity) 
exists between any of the independent variables and that the error 
terms are uncorrelated. Our test of these econometric problems 
reveals that autocorrelation may not exist. The Durbin-Watson test 
is used to test for the presence of autocorrelation. If this 
statistic is less than its lower limit then the hypothesis that the 
error terms are correlated is accepted. If the statistic is 
greater than the upper limit, the hypothesis that the error terms 
are correlated is rejected. Our model yields a DW of 1.19 compared 
to a DW of 0.86 when k=5 and n=25 indicating no serious 
autocorrelation problem . However most of the variables are 
multicollinear as can be seen by the simple correlation coefficient 
in Table 5.1. This and the high R indicate that multicollinearity 
may be a problem in the model.

Table 5.1: SIMPLE CORRELATION COEFFICIENT MATRIX.

V. ... Y PI PS EX G GE FDI D
Y 1 0.88 0.98 0.99 0.85 0.99 0.87 0.17
PI 1 0.83 0.85 0.64 0.86 0.82 0.52
PS 1 0.99 0.85 0.99 0.85 0.11
EX 1 0.85 0.99 0.86 0.14
G 1 0.86 0.66 -0.31
GE 1 0.86 0.86FDI 1 0.16
D 1

To explore the effect of multicollinearity, we employed a method 
based on Frisch's confluence analysis (Koutsyoyiannis, 1977/242).

60



To do this we first compute the elementary regressions as:-

1).. Y = ao + a1PI = -108.8 + 13.39PI R2 = 0.777 DW = 0.19
• (-8.63) (8.95)

2) . Y = bo + b1PS = -11.72 + 5.99PS R2 = 0.97 DW = 0.35
• (-23.5) (32.2)

3) • Y = co + C- ÊX = -9.28 + 1.36EX R2 = 0.990 DW = 1.12
(-33.1) (48.5)

4) . Y = do + dxG = 7.01 + 59.6g R2 = 0.734 DW = 0.96
(17.6) (7.98)

5) . Y = f0 + f1FDI = 2.63 + 1.09DFI R2 = 0.763 DW = 1.54
(10.5) (8.6)

6) . Y = hQ + h1GE = -3.40 + 0.95GE R2 = 0.993 DW = 1.26
(-25.2) (57.6)

Choosing the sixth elementary regression (Y=f(GE) as the first step 
of our analysis (since government expenditure seems on a priori 
grounds to be the most important explanatory variable during the 
period under consideration) , we introduced the remaining 
explanatory variables gradually into the function. The subsequent 
results are shown in Table 5.2.
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Table 5.2: REGRESSION RESULTS.
C GE PS PI EX G FDI D R2

1 -3.40 0.96 0.9931
(0.14) (0.01)

2 -3.53 0.94 0.09 0.9931
(1.22) (0.13) (0.86)

3 -17.6 0.68 1.19 1.56 0.9952
(4.62) (0.14) (0.81) (0.50)

4 -17.6 0.46 0.02 1.44 0.59 0.996
(3.86) (0.13) (0.77) (0.42) (0.18)

5 -20.5 0.33 0.34 1.77 0.63 2.67 0.9970
(4.45) (0.16) (0.86) (0.49) (0.18) (2^1)6 -2 0.2 0.32 0.34 1.74 0.63 2.88 0.02 0.9970
(4.63) (0.17) (0.81) (0.51) (0.19) (2.22) (0.03.)

7 -23.9 0.28 0.43 2.18 0.64 0.01 3.05 -0.05 0.9972
(6.49) (0.78) (0.78) (0.17) (2.11) (0.03) (0.15)(0.08)

Note: the numbers in parenthesis are the standard errors of the 
estimates.

v
The introduction of the variables PI, EX, G and D improves slightly

2the overall R while the introduction of PS and FDI do not affect
2 . ,R to any considerable extent. The signs of the coefficient all

remain as before while the individual coefficients improve 
slightly. This indicates that the intercorrelation between these
variables does not affect the significance and signs of the
parameters. Despite the high degree of collinearity of the
independent variables, the standard errors (Table 5.2) are not
large showing that the effect of multicollinearity is not serious.
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5.2: INTERPRETATION OF EMPIRICAL RESULTS

Equation 5.1 was retained as the final regression. It indicates 
that all variables except one pass the economic "A priori" criteria 
(Koutsoyiannis, 1977; 25). The signs of the parameters of per
capita income, exports, import substitution, foreign direct 
investment and government expenditure are positive as defined by 
theory. The dummy variable D which was hypothesized to have 
positive effect (that is protection enhancing output in 
manufacturing) turns out to have a negative coefficient-implying 
that protectionist policies inhibit rather than promote growth in 
the manufacturing sector. This particular result goes ahead to 
amplify the controversy highlighted earlier in the previous section 
as to whether protectionist policies contribute positively or 
negatively to output growth. More so, economic theory does not 
explicitly state the expected sign of the relationship between 
protectionist policies and industrial growth.

One notable result of the regression analysis is the role of the 
traditional socio-economic variable of per capita income (PI) • 
Per capita income turns out to be an important predictor of growth 
of value added in the manufacturing sector. It is statistically 
significant at the 95% level of confidence. This tallies with our 
expectation and the findings of other studies that per capita 
income is a major predictor of industrial outcomes. From these 
results we can infer that an increase of per capita income by 1%
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will increase value added in the manufacturing sector by 2.1% 
showing that the dependent variable Y, is highly responsive to the 
independent variable, PI. As the per capita income level 
increases, people are more able to purchase goods and services. 
Increases in per capita income implies increased demand and 
especially for manufactured goods which were hitherto not 
affordable or considered as luxuries. This tendency will thus 
stimulate manufacturing in the country. On the other hand 
increases of per capita income of a country will stimulate capital 
accumulation and labour productivity through education and 
training. This may enhance the level of output in the 
manufacturing sector.

The population parameter turns out to be insignificant though 
positively related to manufacturing value added. This is contrary 
to our expectations and to results of previous studies (e.g. 
Chenery 1960 and Story 1980) which have found the variable to be 
highly significant. What this means is that population increase 
in Kenya does not significantly influence value added in the 
manufacturing sector. Population as is used in this analysis is 
a measure of the size of the market. An increase of population, 
may not, in the strict sense mean an increase in the size of the 
market and therefore an increase in manufacturing value added. 
Population may not have had increased but the people may not have 
the economic power to consume more manufactured goods. Thus 
effectively the market may not have increased. This therefore
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means that the increase of population in Kenya has not stimulated 
manufacturing to any considerable extent. Increasingly, therefore, 
Kenya's.manufacturing has been responding to Exports markets more 
than-the domestic market.

The other significant variable in the model is manufactured exports 
(EX). This is significant at 99% level of confidence. This again 
tallies with our expectations. Thus as manufactured exports 
increase by 1%, we expect 0.65% increase in manufacturing value 
added. The more the manufacturing sector is able to export its 
output, the more it can import inputs (especially capital) which 
are vital for its production. At the same time exports represent 
a search for external market, reducing the problem due to small 
domestic market. Thus a positive relationship exists between 
exports and manufactured output. Studies in Kenya (e.g the 
Sharpley and Lewis (1990)) have shown that exports, though not the 
most important, are a source of growth of the manufacturing sector.

Government expenditure is also statistically significant at the 
95% level of confidence. From the results above, we can infer that 
a 1% increase in government expenditure will increase value added 
in the manufacturing sector by 0.28%. In mixed economies like 
Kenya, the government plays both a direct and indirect role in the 
process of industrialization. Through Direct investment in 
manufacturing the government assumes the role of the entrepreneur 
and supplies the capital required for investment. This may enhance
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output. The government also creates demand by purchasing directly 
from the manufacturing sector. Indirectly, government spending may 
go into other areas of production which are in turn stimulated and 
thus buying more from the manufacturing sector. For example, 
increased government expenditure in education implies an increased 
demand for paper from the relevant enterprise.

Also significant, though at a lower level of significance (85%) and 
positively related to manufacturing value added is import 
substitution (G). An increase in the ratio of domestic product to 
total supply by 1% will increase value added in the manufacturing 
sector by 3.05%. Again this is a high elasticity which merely 
confirms results of previous studies on Kenya's manufacturing 
sector which have shown that import substitution is a major source 
of growth. Thus the relative and absolute size of the 
manufacturing sector are closely related to import substitution.

Though not significant, foreign direct investment (FDI) is a modest 
predictor of manufacturing value added in Kenya. An increase of 
FDI by 1% will increase manufacturing value added by only 0.007% 
which is indeed low. This shows that the effect of FDI on 
manufacturing value added is not statistically different from zero. 
This is however a strange result as Kenyan manufacturing sector is 
to a large extent dominated by foreign investments. If foreign 
direct investment does not significantly influence value added, 

v .....
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then one would suspect that foreign indirect investment does, given
the dominance of the two in Kenya's manufacturing sector. Besides
since most of the foreign investors are multinational corporations,
their contribution to value added may not be significant because

¥
they tend to "export" the net effects of local production through 
transfer pricing practices. Moreover the value of foreign 
investment tend to fluctuate a lot for non - economic reasons 
(mainly political) and thus may not be reliable predictors of 
economic activity.

The dummy variable representing protectionist policy turns out to 
be negative and insignificant even at the 95% level of confidence. 
What this means is that over the entire period protectionist 
policies had a negative and insignificant effect on manufacturing 
value added. This is contrary to our expectations. Kenya's 
manufacturing sector as was earlier described is highly protected. 
Moreover studies have shown that import substitution which has 
taken place under high walls of protection has been a major source 
of growth. It is therefore expected that protectionist policy ’.has 
had significant effects on the sector. The arguments that 
protectionist policy affect positively or negatively industrial 
growth are not confirmed in this analysis.

The seven explanatory variables explain 99% of the total variations 
in manufacturing value added. This indicates that the variables 
in the model are the most important determinants or predictors of
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of freedom is significant allowing us to reject the null hypothesis
equal to

that all explanatory variable coefficients are jointly/zero. This 
points to the suitability of the model used.

5.2: HYPOTHESES TESTING.

We test the hypotheses based on the log-linear equation (4.2) in 
section 4.2. The hypotheses and expected relationships were put 
down in section 4.5. For test of the hypotheses we state the null 
and alternative hypothesis as

Hq » i = 0 and HA :a ̂  =f= 0 
respectively.

Hypothesis fi)
H0 :a i — Of : a ^ ^ 0
Ha : There is a positive and significant relationship between
manufacturing value added and population.

The expected positive relationship between manufacturing value 
added and population was confirmed. However, the relationship is 
not significant at the 5% level of confidence. Based on this, we 
accept the null hypothesis thata 2 = 0  and reject the alternative 
that it is different from zero. Population is thus not a 
significant determinant of value added in the manufacturing in 
Kenya.

manufacturing value added. The F-statistic with 6 and 18 degrees
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H0 : a 2 = 0 ' HA : a 2 =f°
Ha : There is a positive and significant relationship between
manufacturing value added and per capita.

The regression results show that there is a positive relationship 
between per capita income and value added in the manufacturing 
sector. Further our tests reveal that per capita income is 
significant at the 1% level of significance. We reject the null 
hypothesis and accept the alternative that a 2 is statistically 
different from zero. We thus conclude that per capita income is 
positive and significantly related to manufacturing value added.

Hypothesis fiii)

H0 ’ a 3 = 0 ' HA * a 3 ^ ° "

Ha : A positive and significant relationship exists between
manufacturing value added and exports of manufactures.

The results reveal a positive relationship between exports of 
manufactures and value added in the manufacturing sector. This was 
expected. The manufacturing export variable is also significant 
at the 1% level of significance. This enables us to reject the 
null hypothesis that a 3 is equal to zero and accept the alternative 
that it is different from zero. Based on this we can conclude that 
exports of manufactures are positively and significantly related

Hypothesis Mi)
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to manufacturing value added.

Hypothesis
H0 : a 4 = 0 / h a : “ 4 ^ 0
Ha : There is a positive and significant relationship between
manufacturing value added and import substitution.

Though positively related to value added in the manufacturing 
sector, import substitution is not significant at the 5% level of 
significance. We conclude that a4 is not different from zero. Thus 
the import substitution variable (G) is not significantly related 
to manufacturing value added.

Hypothesis (v̂

H0 ’ a 5 = 0 ' HA« 5 = 0
Ha : Foreign direct investment and manufacturing value added are
positively and significantly related.

Foreign direct investment is positively related to value added in 
the sector though insignificant at both the 1% and the 5% levels 
of significance. This therefore requires the acceptance of the 
null hypothesis that “ 5 is equal to zero and the rejection of the 
alternative. The relationship between foreign direct investment 
and manufacturing -value added is therefore not statistically 
significant.
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Hypothesis Cvi)

H0 * 01 6 ~ 0 ' h a ' 01 6 f 0 ’
Ha : Manufacturing value added is positively and significantly
related to government expenditure.

The expected positive relationship was confirmed between government 
expenditure and value added in the manufacturing sector. The 
results also revealed that government expenditure is significant 
at the 5% level of significance. We thus, basing on these results 
reject the null hypothesis that a 6  was equal to zero and accept the 
alternative that it is different from zero. Government expenditure 
and manufacturing value added are therefore significantly related.
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CHAPTER SIX
SUMMARY. CONCLUSIONS AND POLICY IMPLICATIONS

*

This chapter summarizes the major conclusions of the study. The 
policy implications and limitations of the study are also 
presented. The conclusions and policy implications are based on 
the review of Kenya's Manufacturing sector (Chapter 2) and the 
regression results in chapter five .

6.1: SUMMARY.

* The objective of this paper was to identify and estimate the major 
determinants of manufacturing output growth in Kenya. To do this 
we first presented the general background of the study on which 
issues relating to the growth and structure of Kenya's 
manufacturing sector were raised. Particularly the performance of 
the sector was analyzed. This analysis revealed that the sector's 
overall performance has not been very impressive, especially in the 
1980s. Yet despite this fact little has been done to analyze 
certain aspects of this performance and especially the factors 
determining its growth.

We also presented an in - depth analysis of the growth and 
structure of the sector. The purpose of this was to be able to 
understand how the sector has performed, its structure and
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prospects. A review of policies in the sector since independence 
was also presented. This was in realization that industrial 
policies have a strong influence on industrial outcomes. The 
sector performed quite well in the period immediately after 
independence but poorly in the 1980s. Structurally, the sector is 
dominated by small scale producers mainly oriented to the domestic 
market. The enterprise, capital and skills for manufacturing have 
mainly been provided by foreigners and the government. The sector 
at the same time is highly protected.

Both theoretical and empirical literature was reviewed in this 
study. This was in trying to identify the major factors 
influencing manufacturing output growth in the sector. What seem 
to emerge from the literature is that both the policy and the 
macro-economic environment and even the political environment play 
an important role.

The major finding of this study, based on a time series regression 
model indicated that several factors can help to explain the growth 
of manufacturing value added. In particular per capita income, 
export of manufactures, government expenditure and import 
substitution had statistically significant effects on manufacturing 
value added. The other variables namely foreign direct investment, 
population and protectionist policies turned out to be modest 
predictors of value added in the manufacturing sector.
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6.2: CONCLUSIONS AND POLICY IMPLICATIONS

The major conclusions of this study are:-
(1) The growth of manufacturing value added in Kenya is 
influenced much more by macro economic variables (Per capita 
income, manufactured exports and government expenditure) than 
by industrial policies.
(2) Contrary to expectation, Population and foreign direct 
investment are not important determinants of Kenya's 
manufacturing value added.
(3) The process of import substitution that was a major source 
of growth of manufacturing output in the early 1960s and 70s 
has now weakened.

The regression results show that as per capita income increases so 
does value added in the sector. This fact is indeed true for 
Kenya's manufacturing sector. Over the period 1964-80, a period 
in which the sector's growth was comparatively high, the growth 
rate of per capita income was 2.3%. For the period 1980-88 when 
the sector experienced slow growth, the rate of growth of per 
capita income was -0.5%, indicating the positive correlation 
between per capita income and manufacturing value added. As a 
matter of policy, therefore, measures to increase per capita are

7The rates are based on the data in Table 4.1. The eguation 
used to estimate the rates is LnPI = a +a t, where PI is per capita 
income and t is time.
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central to increases of output of the sector. Whereas reduction 
of the rate of the population may lead to increases in the per 
capita income, the most effective way seems to be increasing the 
level of income and especially farm incomes. The fate of the 
manufacturing sector is so intimately bound up with farm incomes 
as farmers are, or can become the major outlets for manufactured 
goods, farm implements and other inputs. Increments in rural 
incomes will provide the market stimulus for an even more rapid 
increase in manufacturing output. More effort is therefore needed 
to improve the incomes of the people who make the market for 
manufactured goods. This is because a growing share of household 
income will be spent on manufactured consumer goods thereby 
activating existing capacity in many lines of production. Policies 
are therefore required to ensure that agriculture that employs 
nearly 70% of the population and the industrial sector expands 
faster to create jobs and incomes. This fact raises questions 
about agricultural policy and we are not comfortable about 
analyzing them in this paper. However it is critical to note that 
the sustained growth of the sector is vital for providing 
employment and raw materials for Kenya's largely agro-based 
industrial sector. To meet these challenges it will be necessary 
for the farmers to be provided with adequate incentives, inputs 
and technical advice.

The other important variable in the model is government 
expenditure. From the aggregate data in this analysis, it is not
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possible to specify which aspect of government expenditure is most 
important; direct government investment or ownership in the 
industrial sector, government purchase of manufactured goods, or 
the indirect role of stimulating the economy or increasing the 
domestic market through public employment, welfare services, etc. 
It would not be in order, therefore to conclude that any increases 
in government spending could automatically have positive effects 
on industrialization. There is already evidence in Kenya that 
increased government expenditure has resulted in a over expanded 
public sector. This" has caused some strain on the economy which may 
have checked the performance of the manufacturing sector. 
Organisations such as the IMF and the World Bank have recommended 
to the government some structural adjustments aimed at the 
rationalization of government expenditure in the sector and the 
economy, as a whole. These adjustments are yet to take root. 
However, there is no doubt that increases in certain aspects of 
government spending may favour the growth of manufacturing output. 
Yet despite the lack of more specific conclusions, the finding that 
government expenditure has a positive impact on manufacturing is 
an important one worth further analysis.

Exports of manufactures also turn out to have a positive and 
significant relationship with value added in the manufacturing 
sector. As exports of the sector increase so does manufacturing 
value added. Encouraging exports from the sector would thus be a 
sure way of increasing the value added in the sector. Through most
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of the period of Kenya's industrialization, policy incentives have 
been biased against exports of manufactures. The high protection 
given to industry by tariffs and quantitative restrictions have 
made production for-the domestic sector market more profitable than 
exports. in addition, the exchange rate has been overvalued for 
considerable periods which has decreased the profitability of 
exports. From this it appears therefore that the most important 
single promotional policy for exports of manufactures is removal 
ofv the anti-export bias created by quotas, tariffs and exchange 
rate overvaluation. Already the government is taking a number of 
steps to make production of manufactured exports more attractive 
to investors. One such step has been the establishment of the 
export compensation scheme which is supposed to compensate for the 
overvaluation of the exchange rate resulting from high levels of 
protection. In addition the government has begun to prepare a 
medium-term export promotion program including a review of 
incentives for manufacturing under bond, export financing and 
organizational and informational support. The government is also 
looking at the feasibility of establishing an export processing 
zone. Manufacturing under bond and EPZs offer the potential of 
making it easier for the producers to obtain imported inputs ang 
moving products to foreign markets. These schemes allow imports 
duty free and any local purchases are made free of charge. All 
these strategies if successful, should lead to increased exports 
of manufactures and thereby increasing output of the manufacturing 
sector. These measures withstanding we recommend that:-
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(a) . The government should adopt a flexible management of the 
exchange rate and lower protection to the import -competing 
sector. A realistic exchange rate should maintain Kenya's 
competitiveness in the world market.

(b) . A strong export incentive be provided to producers to 
offset the imbalances in the incentives between domestic and export 
production. There is also need to strengthen the existing 
incentives. Particularly, there is need to reorganize the export 
compensation scheme to reduce or remove the delay in payment which 
has plagued the scheme. There is also need to strengthen the 
institutional support and in particular the role of the Kenya 
External Trade Authority (KETA), which is the export promotion arm 
of the Ministry of Commerce.

(c) . Exports should be diversified to other non-traditional 
markets. Selling to neighbouring countries through the PTA may 
not represent a sustained outlet of manufactured exports from Kenya 
as most of the countries also assign priority to industrialization. 
More so, neighbouring countries seldom buy in large quantities.

The final variable that shows a relationship (though weak) with 
manufacturing growth is the import substitution variable. As the 
process of import substitution continues output of the 
manufacturing sector is expected to increase. This must have been 
the case in the early periods of industrialization in Kenya. 
However as import substitution proceeds beyond some time, the 
opportunities for further import displacement narrow rapidly,
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especially in countries with small markets like Kenya. This has 
been demonstrated by both the Sharpley - Lewis study (1990) and 
the world bank (1987) which showed that import substitution was an 
important source of growth in the early 1960s and 1970s and not in 
the 80s - pointing to the weak relationship between import 
substitution and value added over the period 1964-88. Despite this 
fact, there is need to re-organize import substitution on a sub
regional or regional level so as to escape from the predicament of 
limited national market. A wide market should allow a country like 
Kenya to attempt the second stage of import substitution - going 
into intermediate goods production in which economies of scale are 
more important. Research in Kenya mainly by Coughlin (1988) have 
shown that opportunities exist for deeper import substitution 
especially in the manufacture of components, raw material and 
machinery used in industry and agriculture. Such opportunities if 
utilized should enhance the role of import substitution in the 
growth of Kenya's manufacturing sector. There is also need to 
reform incentives to promote efficient import-substitution. This 
should entail the rationalization of import licensing and gradual 
liberalization-something which the government is already committed 
to. In the long run, the solution should be a shift towards export 
promotion.

The findings regarding the dummy independent variable corresponding 
to protectionist policy (D) suggest that this variable is not an 
important predictor of manufacturing value added. The period in
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which deliberate protectionist measures and various instruments of 
industrial promotion were heavily emphasized proves to make little 
difference in terms of industrial success. Moreover, the result 
indicate that such a policy tend to inhibit rather than promote 
growth in the sector. However, concentrating on such policies 
neither strongly encourages nor inhibits industrial progress in 
Kenya. The first phase of the Structural Adjustment Programme 
(funded by the World Bank) had the intention of rationalizing 
industrial protection and gradually reducing it. Though the 
effects of proposed changes are yet to be fully felt, such a move 
is in order as industrial protection, as has been demonstrated in 
this study and others, inhibit rather than promote the sector.

Foreign direct investment (FDI) on the other hand does not prove 
to have an important impact on manufacturing value added. This 
finding down plays arguments that tend to stress either the 
positive or negative effect of foreign direct investment on 
industrial outcomes. Hence policies which either promote or 
discourage foreign capital in the manufacturing sector make little 
difference in terms of industrial progress. It is the intention 
of the Kenya government, as is evident in its plans, to encourage 
foreign investment- However with the kind of results we have 
obtained in this study we are not well placed to suggest ways of 
encouraging it.
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All the conclusions and implications made in this section are 
admittedly quite simplified and cannot be readily used as policy 
guidelines. They however can be used to indicate the general 
direction in which policies should be directed. To be able to 
yield more precise policy guidelines , there is need for a more 
disagregated analysis.

v .
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A P P E N D TX  T

Total Factor Productivity Growth (TFPG).
Estimation of TFPG is based on the approach by Shaeldin (ibid). 
The data needed for these estimates consists of time series indices 
of output, employment and capital stock for the manufacturing 
sector in Kenya. These are presented in Table A.

Table A: OUTPUT, INPUT AND FACTOR SHARES IN KENYA'S MANUFACTURING 
SECTOR.

year index of 
output. 
1985=100

capital 
stock 

82 prices
employment
numbers

labour
share
(si)

capital
share
(sk)

1972 40.4 603.28 84,804 0.43 0.57
1973 45.7 703.22 94,453 0.31 0.69
1974 49.6 796.24 101,332 0.41 0.59
1975 50.5 840.44 100,731 0.36 0.64
1976 56.1 879.57 108,716 0.30 0.70
1977 67.3 879.57 117,949 0.29 0.71
1978 73.2 993.79 130,056 0.33 0.67
1979 78.8 1078.30 138,409 0.32 0.68
1980 82.9 1146.71 141,280 0.33 0.67
1981 87.0 1183.27 146,338 0.33 0.67
1982 87.9 1216.87 146,780 0.42 0.58
1983 91.8 1205.74 148,758 0.39 0.61
1984 95.6 1209.18 153,143 0.44 0.56
1985 100.0 1197.19 157,763 0.34 0.66
1986 105.9 1185.9 164,800 0.31 0.69
1987 111.9 1193.03 169,762 0.33 0.67
1988 112.7 1205.88 182,773 0.31 0.69
-Source: central bureau of statistics, Statistical abstract;
several issues.
* Capital stock data are as compiled by G . Barber, W. Winnie and 
L.S Wilson (1990).
For the factor share, averages were calculated of wage earnings 
and value added. The share of wages on value added was taken as 
the share or weight assigned to the labour input. The share of 
capital input is given as the residual, 1- si.
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APPENDIX it

Table B: DATA FOR THE CALCULATION f  OF THE (G) RATIO.
Year Q EX IM
1964 96800.0 13883.0 193591965 101200.0 16296.0 234741966 108800.0 18618.0 266231967 t 120380.0 17088.0 258791968 124270.0 20505.0 298791969 141960.0 22526.0 301241970 170330.0 25406.0 367371972 204731.0 28353.0 451761973 262710.0 25427.0 456531974 433890.0 43804.0 944891975 483890.0 39978.0 607861976 599460.0 49272.0 732471977 730130.0 47795.0 920721978 109171.0 48344.0 1109121979 1177080.0 53072.0 1009901980 1453140.0 67148.0 1299551981 1764640.0 74495.0 1051251982 2044880.0 67794.0 1051981983 2281700.0 77698.0 1037721984 2796930.0 85746.0 1338191985 3382970.0 103360.0 1507691986 4097210.0 168569.0 1685691987 4772700.0 108967.0 2023141988 4972314.0 111210.0 196315

Q  = manufactured output in thousand K.sh.
EX = manufactured exports in thousand K.Sh.
IM = Manufactured imports in thousand K.sh.

* The figures in this appendix have not been deflated.
** The formulae used in the calculation of the G - ratio is 
* G = X /(X + Xm - Xe)

X = Domestic production Xe = Manufactured exports Xm = Manufactured imports.
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A P P E N D IX  T T T

LOG FORM OF THE DATA USED IN THE ANALYSIS.
LMVA LPI LPP LMEX LG LDFI LGE

1.750937 
1.773256 
1.943049 
1.978239 
2.099244 
2.284421 
2.463002 
2.688528 
2.978586 
3.539509 
3.593469 
3.967269 
4.435093 
4.804349 
4.841033 
5.028017 
5.259784 
5.502605 
5.729093 
5.854699 
6.094698 
6.296741 
6.499486 
6.685311 
6.922930

8 . 2 7 4 3 8 3  
8 . 2 5 2 8 8 9  
8 . 2 3 4 6 1 8  
8 . 2 3 9 0 6 5  
8 . 2 8 6 5 7 2  
8 . 3 0 2 7 6 2  
8 . 3 4 2 3 4 0  
8 . 3 7 0 1 5 3  
8 . 4 2 6 9 1 8  
8 . 4 5 9 5 8 5  
8 . 4 4 0 4 8 5  
8 . 4 3 6 0 4 9  
8 . 4 7 1 6 7 3  
8 . 5 2 6 2 3 2  
8 . 5 7 6 3 6 7  
8 . 5 8 3 4 1 1  
8 . 5 5 4 0 2 7  
8 . 5 5 1 4 4 0  
8 . 5 5 6 2 2 2  
8 . 5 1 8 4 9 3  
8 . 4 9 9 1 9 2  
8 . 4 9 9 4 7 7  
8 . 5 2 7 2 8 2  
8 . 5 0 3 0 9 5  
8 . 5 2 1 8 0 3

2 . 2 1 7 0 2 7  
2 . 2 5 4 4 4 5  
2 . 2 8 0 3 4 0  
2 . 3 1 4 5 1 4  
2 . 3 4 9 4 6 9  
2 . 3 8 6 9 2 6  
2 . 4 1 8 5 8 9  
2 . 4 5 7 0 2 2  
2 . 4 9 0 7 2 3  
2 . 5 2 4 1 2 7  
2 . 5 5 8 0 0 2  
2 . 5 9 6 0 0 1  
2 . 6 2 8 2 8 5  
2 . 6 6 3 7 5 0  
2 . 7 0 0 0 1 8  
2 . 7 2 9 8 1 2  
2 . 8 1 3 6 1 1  
2 . 8 5 3 0 1 6  
2 . 8 9 2 5 9 2  
2 . 9 3 2 2 6 0  
2 . 9 7 2 4 6 4  
3 . 0 1 2 0 9 8  
3 . 0 5 2 1 1 3  
3 . 1 3 2 8 8 2  
3 . 1 7 3 0 4 1

7.918920 
8.063913 
8.332260 
8.267721 
8.463096 
8.557087 
8.732143 
8.885994 
8.804160 
9.279148 
9.608666 
9.644166 
9.981836 
10.09863 
10.13409 
10.29062 
10.61872 
10.82396 
10.84451 
11.05356 
11.27031 
11.54597 
11.73537 
11.74722 
11.78311

-0.055513 
-0.068279 
-0.071496 
-0.069350 
-0.073647 
-0.064005 
-0.065072 
-0.079043 
-0.072571 
-0.062940 
-0.094311 
-0.041864 
-0.038741 
-0.058689 
-0.055513 
-0.040822 
-0.041864 
-0.017146 
-0.018164 
-0.011061 
-0.017146 
-0.014099 
-0.013085 
-0.019183 
-0.017146

-1.427116 
0.405465 

-1.500584 
0.601032 
0.490419 
0.272315 
0.188138 
0.123986 
0.926241 
0.841998 
0.875469 
0.883768 
2.142417 
2.484907 
2.444085 
2.857619 
2.882060 
1.461866 
1.682317 
2.552643 
1.959531 
2.697933 
3.367365 
4.170997 
2.363398

5 . 3 5 2 3 3 2  
5 . 4 9 5 1 1 7  
5 . 7 2 8 4 7 5  
5 . 6 8 0 8 5 5  
5 . 8 4 2 6 7 5  
6 . 0 5 2 5 6 0  
6 . 1 6 9 1 9 2  
6 . 4 2 7 5 0 7  
6 . 7 2 3 7 1 2  
6 . 8 0 0 1 7 0  
7 . 1 6 8 1 1 8  
7 . 6 5 9 6 9 0  
7 . 9 7 3 6 7 2  
8 . 1 7 1 2 6 1  
8 . 5 6 2 0 1 4  
8 . 8 8 0 3 7 3  
9 . 0 3 9 3 0 3  
9 . 4 2 1 7 1 1  
9 . 6 2 7 2 6 6  
9 . 5 7 6 2 1 2  
9 . 8 7 5 7 0 0  
1 0 . 0 7 7 0 2  
1 0 . 3 8 7 4 9  
1 0 . 6 7 9 6 6  

1 0 . 7 8 7 9 3 .
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