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ABSTRACT 

The importance of information in development has been 

accepted internationally. The present study examines the 

ways of providing scientific, technological and 

managerial information, 

development in Kenya. 

necessary for industrial 

The document reviews the industrialization process 

in Kenya from the early part of this century and more 

'" particularly durinq the post';'lndependence period. In this 

context, consideration has been given to: the structural 

adjustments programmes and policies adopted by the 

government, and the role of small scale industries in 

national economy. The institutions that support 

industrialization is also discussed. 

Problems that hamper industrialization, such as, 

technology transfer methods and modalities adopted; lack 

of industrial information support systems; lack of 

appropriate policies; manpower, managerial and financial 

resources; inefficient co-ordination mechanism; and the 

complex patenting procedures, are reviewed. 

Technology transfer to developing countries with 

emphasis on Kenya, is discussed and the impediments to 
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the process are mentioned. The deficiency of information 

support services in Kenya for efficient and effective 

transfer of technology to small enterprises in particular 

is pointed out. 

The information needs of industries are discussed 

with due consideration of information for management, 

market information and financial information. Existing 

Information systems specifically to promote 

industrialization in Kenya include the Kenya scientific 
ft 

Information,- Documentation and Communication Centre 

(KENSIDOC), Kenya Industrial Research and Development 

Institute (KIRDI) library, Investment Promotion Centre 

(IPC) Information Centre, and the Ministry of Commerce 

and Industry library. Their a ctiv ities are briefly 

reviewed . 

The results of the study shows that the c o-ope rat i on 

between the institutions responsible for the promotion of 

industrial development in Kenya is weak; and their 

linkages with the industries are also weak. The 

information systems set up to provide i ndustrial 

information are not providing appropriate information 

services, such as, the current awarenes s e rvices 
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(including selective dissemination of information), 

information analysis and consolidation, database services 

and translation services. 

The Kenya Scientific Information, Documentation and 

communication Centre (KENSIDOC) is seen to have a major 

role in the. provision ot scientific and technological and 

related information to the small enterprises and other 

organizations concerned with industrialization in the 

country. The .. st.udy examines through 
, ,!,)t;, ~:e 

sy.ste~s i\nalysis the 

features and ' factors of the Centre that need 

strengthening and enhancement to enable it perform its 

functions efficiently and effectively, and apropriate 

recommendations are made. A prototype database consisting 

of profiles of institutions, experts, research projects, 

information Systems and bibliographic records, and 

another database of relevant national regulations (mainly 

industrial laws and r egulations) has been created. The 

prototype database can be adapted by KENSIDOC and other 

information systems that provide information to 

entrepreneurs, researchers, government executives, etc. 

The thesis concludes with recommendations to assist in 

the promotion of industrial development in Kenya. 

vii 



ft<1<~"'~ 

\ 

!~~ ~.~' .. <r! 

TABLE OF CONTENTS 

Contents Page 

Declaration i 

Dedication ii 

Acknowledgements iii 

Abstract v 

Table of contents viii 

List of abbreviations xvii 

CHAPTER ONE 

• 1. 0 Introduction -- ' --"':- '- ;;"';;'":;'- -- -- --- .:,-;.;;.; - -- - " 1 

1.1 Problem definition and j ustification for study- 1 

1.1.1 African economy -- --- -- ---

1.1.2 Science and technology support to 

1 

indu'strialization in Africa -- -- -- 4 

1.1. 3 Kenyan economy -- --

1.1.4 Industrial performance in Kenya 

1.1.5 Specific problem -- --

1.1.6 possible solutions -- -- -- --

1.2 Objectives of the study -- -- --- ---

1.3 Significance of the study -- -- --

1.4 Scope and limitations of the study 

1.5 Definition of terms -- -- --

9 

12 

14 

16 

17 

18 

19 

20 

1.6 organization of the text -- -- -- -- -- -- - -- 21 

CHAPTER TWO 

2. 0 Methodology -- -- -- --- -- -- -- -- -- -- --- 22 

viii 

f 



~~~;J}"~-: "J!~!!'~~"[~'~~m"t~,-

:l/. 

2.1 Interview method -- -- -- -- -- -- -- --- 22 

2.2 Literature survey -- -- - - -- -- -- -- -- 25 

2.3 Systems analysis -- -- -- -- -- -- -- --- 26 

2.4 Database development -- -- -- -- -- -- -- 26 

CHAPTER THREE 

3.0 Review of industrialization in Kenya -- -- --- 27 

3.1 Historical Background -- --- -- -- -- -- -- -- 27 

3.2 Kenya's industrial growth and industrializa-

tion strategies -- -- --- -- -- -- -- 30 

3.2.1 Immediately after independence 32 

3·.2.2 Events in the 1970s -- -- -- -- -- ,.~- - 35 

3.2.3 Structural adjustments programmes -- -- 37 

2.2.3.1 Import and tariff policies -- -- - 41 

2.2.3 .2 Export promotion policies -- -- -- 41 

3.2 .4 Investment policy -- -- -- -- -- -- --- 44 

3.3 Small scale and Jua kali (cottage) industries- 45 

CHAPTER FOUR 

4.0 Institutions that support industrialization 

in Kenya -- - - -- -- -- -- -- -- -- -- -- -- - 50 

4.1 National Council for Science and 

Technology (NCST) -- -- -- -- -- -- 50 

4.1.1 Research clearance -- -- -- -- -- -- -- 55 

4.1.2 Research grant -- -- -- -- -- -- -- --- 58 

4.1.3 Publications -- -- -- -- -- -- -- -- -- 59 

4.1.4 KENSIDOC -- -- -- -- -- -- -- -- -- --- 60 

ix 



~"- -~¥!'f £,!J';"~ 
, .""""" ~,..." 

4.1.5 Popularisation of science and 

technology -- -- -- -- -- -- -- -- -- - 61 

4.1.6 Conferences, workshops, seminars, etc.- 61 

4.2 Research institutes -- -- -- -- -- -- -- -- -- 62 

4.3 Universities -- -- -- -- -- -- -- -- -- -- --- 64 

4.4 Government ministries and departments, 

and Statutory bodies --- -- -- -- -- -- -- --- 65 

4.4.1 Kenya Bureau of Standards (KBS) -- -- - 66 

4.4.2 Ministry of Commerce and Industry -- -- 67 

4.4.3 Investment Promotion Centre (IFC) -- -- 68 

4.4.4 Kenya Industrial Property Office (KlPO)- 69 

4.4.5 Ministry of Research, Technical 

Training and Technology -- -- -- -- --- 70 

4.4.6 The Tender Boards 71 

4.5 Financial institutions -- 72 

4.5.1 Development Finance Company of Kenya 

(DFCK) -- -- -- -- -- -- -- -- -- -- -- 73 

4.5.2 Small Enterprises Finance Company ltd 

(SEFCO) -- -- -- -- -- -- -- -- -- 73 

4.5.3 Industrial and Commercial Development 

Corporation (ICDC) -- -- -- -- 74 

4.5.4 Kenya Industrial Estates (KIE) -- 75 

4.5.5 Industrial Development Bank (lOB) 75 

4.5.6 East African Development Bank (EADB) 76 

4.5.7 Kenya Tourist Development Corporation 

(KTDC) -- -- - - -- -- -- -- -- -- -- -- 76 

x 
• 



., 

4.5.8 Commercial Banks -- -- -- -- -- -- -- - 77 

4.6 Other institutions -- -- -- -- -- -- -- -- --- 78 

4.7 Institutions coordination --- -- -- -- -- -- - 79 

4.8 Map illustrations -- -- -- -- 80 

4.9 Institutional links, information flows and 

information sources -- -- -- -- -- -- -- -- 80 

4.9.1 Interlinkages with NCST -- -- -- -- -- - - 82 

4.9.2 Interlinkages with the Ministry of 

Commerce and Industry -- -- -- --

4.9.3 Interlihkages ,with, Development 

84 

Finance Institutions (DFIs) -- -- -- --- 86 

CHAPTER FIVE 

5.0 Information needs of small scale industries -- 90 

5.1 Information for management -- -- -- -- -- -- - 94 

5.1.1 Political conditions -- -- -- -- -- -- 98 

5.1.2 Social conditions -- -- -- -- -- -- --- 99 

5.1.3 Legal and Regulatory Environment 

5.1.4 Economic and Business conditions 

5.1.5 Technological Developments -- --

102 

105 

107 

5.2 Financial information 109 

5.3 Market information -- 109 

5.4 Common service information -- -- -- -- -- -- - III 

5.5 Information on other facilities -- -- -- 113 

5.6 Information required at different stages 114 

5.7 Information sources -- -- -- -- -- -- -- 114 

xi 



tf.!'IIF" 

•• 

, 

CHAPTER SIX 

LITERATURE REVIEW -- -- -- -- -- -- -- -- -- - 116 

6.0 Technology transfer -- -- -- -- -- -- -- -- 116 

6.1 Technology transfer in developing countries 125 

6.1.1 Technology transfer - imported 

(Horizontal transfer) - -- -- -- -- --- 126 

6.1.2 Technology transfer - from R&D 

institutions (vertical transfer) -- --- 131 

6.1.2.1 Research-industry links -- -- --- 133 

6.1.2.2 Commercial transfer and dissem

ination of the R&D findings -- -- 138 

6.1.2.3 Arrangements and agreements for 

utilization and transfer of technology - 143 

6.1.2.4 Upsca1ing and marketing -- -- --- 144 

6.2 Li aison between information facility 

and enterprises 146 

6.3 Information system for technology acquisition 

and technology transfer - - -- -- -- -- -- -- - 155 

6.4 Technology transfer in Kenya -- -- -- -- -- -- 156 

CHAPTER SEVEN 

7.0 Provision of scientific and technological 

information in Kenya -- -- -- -- -- -- -- 159 

7.1 Scientific and technological information 

systems and services -- - - -- -- -- -- -- 159 

7.1.1 KENSIDOC -- -- -- -- -- -- -- -- -- --- 160 

7.1.2 KIRDI library -- -- -- -- -- -- -- -- - 162 

xii 



, 

7.1.3 Ministry of Commerce and Industry 

library -- -- -- -- -- -- -- -- 163 

7.1.4 University of Nairobi - Main campus 

library -- -- -- -- -- -- -- -- 163 

7.1.5 University of Nairobi - chiromo 

library -- -- -- -- 164 

7.1.6 IPC information centre 164 

7.1.7 Mass media -- -- -- -- 165 

7.1.8 Kenya National Library services (KNLS)- 166 

7.1.9 District Information a~d Documentation 
,.' 

Ceptres (DIDes) -- -- -- -- -- -- -- -- 169 

7.1.10 Central Bureau of Statistics -- -- -- - 172 

7.1.11 Telecommunications -- -- -- -- -- -- -- 173 

7.1.12 Publishing firms -- -- -- -- -- --

7.1.13 Workshops, conferences, seminars, 

174 

shows, etc. -- -- -- -- -- -- -- -- 175 

7.1.14 Centre for Chemical Information and 

Informatics -- -- -- -- -- -- -- -- --- 177 

7.2 Inter-institutional cooperation -- -- -- -- -- 178 

7.3 Publications -- -- -- -- -- -- -- -- -- -- --- 181 

CHAPTER EIGHT 

8 . 0 Results and Discussion -- -- -- - - -- -- -- -- 183 

8.1 Information systems and services -- -- -- -- - 183 

8.1.1 KENSIDOC -- -- -- -- -- -- -- -- -- --- 184 

8.1.2 KIRDI library -- -- -- -- -- - - -- -- - 184 

8.1.3 KIRDI consultancy services -- -- -- --- 186 

xiii 



.\ 

..... 

8.1.4 Ministry of Research, Technical 

Training and Technology Services 

8.1.5 Ministry of Commerce and Industry 

services 

186 

188 

8.1.6 Centre for Chemical Information and 

Informatics -- -- -- -- -- -- -- -- --- 189 

8.1.7 KIE consultancy services 189 

8.2 Inter-institutional cooperation -- -- -- 190 

8.2.1 Universities-industry cooperation 192 

8.2.2 Industry-research institutes 

cooperattc!ln -- -- -- -- -- - !;' -...; ' ;';~ ~ :;;;"-' 195 

8.2.3 Universities-research institutes 

cooperation -- -- -- -- -- -- -- -- 196 

8.2.4 Other Cooperation Arrangements -- -- -- 197 

8.3 Publications -- -- -- -- -- -- -- -- -- --- 199 

8.4 Problems hindering industrialization in Kenya- 202 

8.4.1 Modalities and Methods of 

8.4.2 

8.4.3 

Technology transfer --

Lack of industrial information -- -- --

Manpower -- -- -- -- -- -- -- -- -- ---

8.4.4 Co-ordination 

8.4.5 Finance--

8.4.6 Management problems 

8.4.7 Patents -- -- - 

CHAPTER NINE 

202 

202 

203 

204 

204 

205 

205 

9.0 Systems analysis and recommendations -- -- --- 206 

xiv 



• 
'T . .~ 

9.1 System analysis -- -- -- -- -- -- -- -- -- --- 206 

9.1.1 Legal matters -- -- -- -- -- -- -- -- - 207 

9.1. 2 Manpower - - -- -- -- -- -- -- -- -- --- 210 

9.1. 3 Facilities and equipment -- -- -- -- -- 211 

9.1. 4 Services -- -- -- -- -- -- -- -- -- --- 212 

9.1.5 cataloguing -- -- -- -- 213 

9.1.6 Acquisition of Documents 214 

9.1.7 KENSIDOC Budget -- -- -- 215 

9.2 Systems Recommendations -- -- -- -- -- -- -- - 216 

9.2.1 KENSIDOC structure -- -- -- -- -- -- -- 216 

9.2.1.1 Director's functions -- -~ '-- 218 

9.2.1.2 Acquisition division 219 

9.2.1.3 Indexing division -- 219 

9.2.1.4 Circulation division 220 

9.2.1.5 Publication division -- -- -- -- --- 22 0 

9 .2.1.6 Database division -- -- -- -- -- --- 221 

9.2.1.7 Analysis and Consolidation division- 222 

9.2.2 Manpower -- 222 

9.2.3 Equipment and facilities -- -- -- -- -- 223 

9.2.4 Autonomy -- 223 

9.2.5 Environment 224 

9.2.6 Services -- 225 

9.2.7 Networking -- -- -- -- -- -- -- -- -- - 225 

CHAPTER TEN 

10.0 KENSlDOC services and Prototype Databases 226 

10.1 KENSlDOC services -- -- -- -- -- -- -- -- 226 

10.1.1 Services recommended for 

immediate provision -- -- -- -- -- --- 231 

10.1.1.1 Current Awareness Services -- -- -- 232 

xv 



" 

"" l""7:;,."'"l"IRl' -,<:J, 

10.1.1.2 Seledtive Dissemination of 

Information (SOl) -- -- --

10.1.1.3 Information Ana lysis and 

.. ' 

-- -- 232 

Consolidation (lAC) -- -- -- -- - -- 233 

10.1.1.4 Query-response services 

10.1.1.5 Translation services --

10.1.2 Benefits of the services --

10.2 Application of Information Technology 

10.3 Prototype Databases --

10.3.1 ABNCD+ database -- --

233 

234 

234 

235 

237 

237 

10.3.2 Regulations database -- -- -- -- -- -- 238 

10.3.3 Other databases -- -- -- -- -- -- -- - 239 

10.4 Users Database search-request form 

CHAPT~R BLBVB. 

Conclusion and recommendations 

11.0 Findings of the syudy 

11.1 Recommendations 

Bibliography 

Appendix 1 

Appendix 2 

Appendix 3 

Appendix 4 

Appendix 5 

Appendix 6 

Appendix 7 

Appendix 8 

Appendix 9 

Appendix 10 

Appendix 11 

Appendix 12 

xvi 

239 

241 

241 

24 3 

248 

265 

266 

268 

270 

272 

27 4 

278 

280 

282 

293 

296 

299 



ADIPA 

CBK 

DFCK 

EPZ 

GOP 

GNP 

ICCS 

ICDC 

IDC 

lLO 

IPC 

IS 

KARl 

KBS 

KEFRI 

KEMFRI 

KEMRI 

KENSlDOC 

KETA 

LIST OF ABBREVIATIONS 

Association of Development Research and 

Training Institutes of Asia and the Pacific 

Central Bank of Kenya 

Development Finance Company of Kenya 

Export Processing Zone 

Gross Domestic Product 

Gross National Product 

International Centre for Chemical Studies 

Industrial and Commercial oevelopment 

Corporation 

Industrial Development Corporation 

International Labour Organisation 

Investment Promotion Centre 

Import Substitution 

Kenya Agricultural Research Institute 

Kenya Bureau of Standards 

Kenya Forestry Research I nstitute 

Kenya Marine and Fisheries Research 

Institute 

Kenya Medical Research Institute 

Kenya Scientific Information, Documentation 

and Communication Centre 

Kenya External Trade Authority 

xvii 



KETRI Kenya Trypanomioasis Research Institute 

KIE Kenya Industrial Estates 

KIPO Kenya Industrial Property Office 

KIRDI Kenya Industrial Research and Development 

Institute 

KIT I Kenya Istitute of Industrial Training 

KNAAAS Kenya National Academy of Applied Arts and 

Sciences ' 

KPTC Kenya Posts and Telecommunication 

KTDC Kenya Tourist Development Corporation 
• 

MIS Management Informatlon CSystea 

NCST National Council for Science and Technology 

OAU Organization of African Unity 

PDS Product-Distribution System 

PTA Preferential Trade Area 

R&D Research and Development 

SEFCO Small Enterprises Finance Company Ltd 

SSI Small Scale Industries 

S&T Science and Technology 

UK united Kingdom 

UNCTAD united Nations Conference on Trade and 

Development 

UNDP united Nations Educational, Scientific and 

Cultural Organization 

xviii 



UNIDO 

UNISIST 

united Nations Industrial Development 

Organization 

united Nations Information Systems in 

Science and Technology 

xix 



I' 

/' "<t~~.,-, . y'. • ~~. ~ 

CIIAP'l'BIl on 

INTRODUCTION 

1.1 PROBLEM DEFINITION AND JUSTIFICATION FOR THE STUDY 

1.1.1 African Economy 

The status of the economy of African countries, 
, .'l- ~ 

especially Sub-Saha-ran ,.frica (SSA) is very low: 

sUbstantial proportion of the population of these 

countries live below the sUbsistence level (see Appendix 

1). At present, there is a serious economic crisis as 

pointed out by financial international bodies and aid 

agencies, such as, the World Bank and International 

Monetary Fund (IMF). These institutions have recommended 

various structural and stabilization adjustments to the 

economy of African countries , including Kenya. The 

adjustments encompass demand management policies which 

control domestic budgetary trends and improve the balance 

of payments. Exchange rate devaluation, real wage 

reductions, and positive interest rate realization are 

some of the measures introduced to redress macro-economic 

imbalances. 

1 
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The fact that the global economy is an open system 

makes it difficult to establish the exact cause of 

particular economic problems facing the continent. What 

is noticeable, however, is a persistent lack of 

technological advancement a pre-condition for economic 

development. Even in structures where the scientific and 

technological potential of a country is high and its 

endogenous scientific development already tuned to 

national priorities, a good part of the technology used 

is of foreign origin. 

Many African countries are poor, with growth rates 

far below the world average; or to be more accurate, they 

are adversely affected by the growing inequality of 

world's growth . without showing a complete statistical 

account of the present state of the African economies, it 

is pertinent to point to the main features of each 

national economy. These are the weakness of agricultural 

production and even more of the industrial production, 

the very inadequate food production in some countries, 

and the glaring lack of technical means of production or 

of exploiting national resources. In 1979 the national 

income per head in nearly 35 countries of Africa and its 

outlying islands was less than US $ 500 (OAU 1982), and 

in ten richest countries of the world over US $ 10,000. 

The economic cr i sis of the African countries can further 

2 
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be elaborated by their GDPs as shown in Appendix 1. The 

negative rates of the growth of GOP for most of the 

African countries is something to worry about. 

The evolution of African economies in the last three 

decades has been marked by rapid shifts influenced by 

internal and external jactors. The traditional economies 

that characterized the pre-colonial period are being 

transformed by the introduction of new economic 

activities and ~orms of social orqanization. These 

irreversible · changes play a significant role in 

influencing the current situation in Africa. This, 

however, does not mean the economic situation in Africa 

can be blamed on one primary factor. Far from it. The 

economic conditions are partly a result of the complex 

interplay between the initial conditions and other 

factors that have emerged during the post-colonial 

period. 

Access to technology as well as its effective 

transfer and diffusion are critical problems in the 

structural changes taking place in Developing countries 

(DCs), including Africa. Usually one or two constraining 

factors are identified as the major impediments to the 

development of effective transfer and diffusion of 

technological know-how. In delineating these factors, t 

3 t 
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political instability and the low levels of education and 

skill a re mentioned as the primary c auses. socio- cultural 

and geographical factors also have been frequently cited. 

A factor which is not always cited is the national 

policies and strategies applied. 

1.1.2 Science Mll Technology support .t2 

Industrialization in Africa 

~ Req~'rdinCJ i nciustriaHz ation, - ~,... ' 
OHID() , cl'alls,lfies 

countries in four major categories: 

a) the industrialized countries in which industry 

accounts for more than 30 percent of the GNP; 

b) semi- industrialized countries in which industry 

accounts for between 20 and 30 percent of the 

GNP; 

c) countries in the course of industrialization, in 

which industry accounts for between 10 a nd 20 

percent of the GNP; and 

d) non-industrialized countries, in which industry 

accounts for less than 10 percent of the GNP. 

By the above standards, in 1977 no Africa n country 

was industrialized, 16 countries were in the c ourse of 

industriali zation, 21 were non- i ndustr i a li zed and the 

rest semi-industrialized (OAU 1982). But even this 

4 



comprehensive definition of industrialization is unsound, 

as it relates to the national production of each country, 

and does not specify the composition of the industry. In 

fact very few African countries are in the course of 

coherent integrated industrialization; and where the 

take-off stage is reached, it is by industries whose 

production factors (equipment, machines and technology) 

are imported and hardly affect other sectors of the 

national economy, being concerned principally with 

assembly or industries linked wit;h .. fore~~n cpmpanies . 
" 

e xploiting natural resources (OAU 1982). 

Industri ali zation and technological development are 

now the major s t r ategies for e c onomic development in all 

African countries. The Afr i can governments h a ve realized 

that probably the only way to increase their Gross 

National Product (GNP), alleviate poverty, a nd reduce 

depende nc e on the developed c ountrie s is to appl y science 

and technology know-how to industrial development . The y 

have, therefore, accorded a major role to 

industrialization in their development plans, and the 

per iod 1980- 19 90 wa s proc l a i med by the countries as t he 

"Industrial Development Decade in Africa". 
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The industrialization of Africa in general, and of 

each country, constitutes a fundamental option in the 

total range of activities aimed at freeing Africa from 

underdevelopment and economic dependence. The integrated 

economic and social development of Africa demands the 

creation of an industrial base designed to meet the 

interests of the country, strengthened by complementary 

activities at the sub-regional and regional levels. 

Industrialization of this kind will contribute, inter 

.i!J..iil, to: 
~"-.. ' .. ""'~-j!'"-~""",,,~, -.~ ",:..t:'~,~.~'l"'-"i"--!lf.i:" ...... -.. ~~!; ~' . .' . .." ... P.'t.~~~ ,.,~. '"'ljtt, ..... "'~~ ... '_ It;'·- '~-...... -_,- ';,_~,," .. -i;;::..~·,',1n~~"~:;~;....' j.' .. ;;;:~," " ... .r 
"-~,-'II'~{ ... , - l"! .•. -.. .• :r!" ."- • ',. ',. ,._ ' ... -_~ .. -.. l-_~"".C·"'- '~"";'~:"""I.:f~ _, 

a) the satisfaction of basic needs of the 

population ; 

b) the exploitation of local natural resources; 

c) the crea t i on of j obs; 

d) the establishment of a base for developing other 

sectors; 

e) the creation of the basis for assimilating and 

promoting technological progress; and 

f) the modernisation of society. 

The need for science and technology in development 

has been a subject of discussion at various levels of 

government in many countries in Africa for the last two 

decades. Despite the increasing awareness on the role of 
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science and technology for development, African countries 

do not invest much in research and development and in 

training of the skilled manpower to sustain scientific 

creativity and technological innovation. Table 1.1 shows 

that from 1970, Africa has always spent less than 0.4 

percent of her GNP on research and development, compared 

to an average of 2.11 percent in America and 1.75 in 

. Europe. In absolute terJI • . , Africa spends a mere 0.66 

percent of total research and development expenditure of 

the countries shown in the table, compared to 40.1 

percent in USA and 40.3 percent in EUrope. 

Table 1.1 - Research and Development Expenditure 

1970 1980 
Continent 

us $ As % of US $ As % of 
Million GNP Million GNP 

Africa 188 0.34 1,156 0.36 
America 28,118 2.28 70,391 1. 94 
Asia 4,572 0.99 31,230 1. 08 
Europe 15,739 1. 70 70,649 1. 79 
Oceania 497 1.10 1,953 loll 

Total 49,114 2.04 175,379 1. 78 

source: UNESCO. 1989. 

The awareness of the importance of science and 

technology for development has led to the establishment 

of institutional framework to facilitate transfer of 
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technology from industrialized countries to Africa. Many 

countries in Africa developed modern scientific and 

technological institutions but failed to establish an 

indigenous scientific base. As a result, the contribution 

of the institutions has almost always been below 

expectations in terms of enhancing the social and 

economic development. This has forced African countries 

to rely on the importation of turn-key industrial 

projects that are based on technologies that may not be 

appropriate to local conditions. 

The experience of the industrialized countries has 

shown that there is an inseparable linkage between 

institutions set up to exploit the potential of science 

and technology and industry. The development of 

institutions for generating technical change in 

agriculture and industry was not based on replicating 

"wholesale" models from other countries, but on choosing, 

adapting and modifying the systems to fit in the existing 

local environments. 

The lack of contact between scientific and 

technological institutions and the productive sector in 

Africa has been explained by historical factors. Firstly, 

most African countries inherited a skewed education 

system which was mainly aimed at producing technocrats 
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and bureaucrats to service the administrative set-up of 

the colonial governments. The education system, thus, 

never incorporated the practical orientation needed to 

make the work of scientists and engineers relevant to the 

needs of the indigenous agricultural and industrial 

sectors. Secondly, as African countries became 

independent, many new .governments saw industrialization 

as an indispensable strategy to accelerate economic 

change and development and reduce dependence on the 

(ie:veloped world. Most African countries- pu·rsued . the 

import-substitution industrialization strategy with the 

objective of locally producing finished consumer goods to 

compete and displace expensive imports. This 

industrialization strategy necessitated heavy importation 

of machinery, equipment and high level management and 

technical personnel. There was no motivation for 

entrepreneurs to look for local inputs. 

1.1.3 Kenyan Economy 

The development of the Kenyan economy since 1963 was 

satisfactory in most of its dimensions during the first 

decade. Nevertheless, the international shocks of the 

1970s such as the oil price rise, the collapse of the 

East African community and in addition, the high rate of 
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population growth imposed serious pressures upon the 

Kenyan economic structure. In an effort to return to a 

stable growth path, Kenya has addressed, and will 

continue to address, the potential of agriculture, the 

investment environment, the efficiency of Government's 

use of resources and the major welfare distribution 

characteristics (Keny~ Development Plan 1989-1993). 

A look at the major contributions to GOP in 1983 and 

projection of 1988 reveals the situation of Kenyan 

ecenomy as, shown in TapIa 1.2. Agriculture with its,. 

contribution to GOP of K£ 938.85 million is the leading 

sector, followed by Government services wi th a 

contribution of K£ 459.89 million, the third being the 

manufacturing sector with a contribution of K£ 373.09 

million. Kenya, like ot her d e ve loping countries has been 

in a situation of deteriorating terms of trade for raw 

materials, and, therefore, aspires to transform its 

a gricul tural e c onom i c base to an industrial one. Both 

agriculture and manufacturing sectors are controlled by 

the application and/or use of science and technology. The 

contributions to GOP could be higher if the transfer of 

technology was given due consideration. 

Kenya has concentrated its scientific and 

technological efforts on research (R&D) institutions in 

the biological fields. Relatively little attention has 

been paid to installing an institutional mechanism for 
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Table 1.2 - Gross Domestic Product (Constant 1982 Prices ) 
K£ Million & Percentages 

Actualt Projected Target Annual Annua l 
Growth Growth 
Rate Rate 

1983 1988 1993 198 3-88 1988-93 

Traditional 17 0 .48 207 .13 24 6 . 72 4. 0 3.6 
EconolllY 

Monetary EconolllY 

1. Agriculture 93 8 .85 1 , 059.85 1,323.29 2.5 4.5 
2. Forestry 21.56 3 0 .16 44.31 6 . 9 8 .0 
3. Fishing 10 .59 15.10 21.18 7 .4 7. 0 
4. Mining & 

Qarring 6 .42 9.4 3 13 . 85 8. 0 8 . 0 
5 .~ Manufacturing 373.0g- .79,.9' 6,53.,24 - 5.2 . .. ... 6.4 ... 
6. Building , ~ 

Constrction 105.44 111.60 138.81 1.1 4 . 5 
7 . Electricity & 

water 47 . 42 63.33 88.82 6. 0 7.0 
8. Trade, Restaur-

ants & Hotels 295.14 417.21 585.16 7.2 7.0 
9. Transport, sto-

rage & Communi-
cations 193.23 228.43 301.38 3.4 5.7 

10 Finance & 
Insurance 214.39 270.61 352.34 4. 8 5.4 

11 Ownership of 
Dwellings 129.63 13 6.49 161. 33 1.0 3.4 

12 Other Services 65.65 94.9 0 140.73 7.6 8.2 
13 Domestic 

Services 34.88 51.64 77.24 8.2 8.4 
14 Government 

Services 459.89 586.69 748.78 5.0 5.0 

Total Monetary 
Economy 2,896.16 3,555.37 4,650.50 4.2 5.5 

Total Traditional 
& Monetary 3,066.64 3,762.50 4 , 897.23 4.2 5.4 

Population (Mn ) 18.75 22.66 27.21 3.8 3.7 

GDP per capita 
(K£) 163.55 166.04 179.98 0.4 1.6 

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

Source: Kenya Development Plan. 1989-199 3 

11 

I 
i 

f 



effective transfer and absorption of foreign technology, 

and for commercialization of results from indigenous R&D 

institutions. 

1.1.4 Industrial performance in Kenya 

Although Kenya is one of the more industrialized 

countries in Eastern and Central Africa, the rate and 

pattern of industrial growth in the last two decades has 

not been satisfactory. The share of the manufacturing 

sector to ' the country's GrGSs" Domestic ' PrGduct (GOP) 

increased from 9.4 to 13.5 percent between 1963 and 1973 

but declined sharply in the second decade. For instance, 

the real growth rate of the manufacturing sector for the 

period 1976-83 was 7.3 percent per annum, and only 3.5 

percent for the period 1980-83 (Ikiara 1986). 

Kenya's industrialization process has been 

disappointing in many other ways. It created too few jobs 

as compared to the growth of population; many industries 

tended to use inappropriate capital-intensive 

technologies; the manufacturing sector continues to 

depend heavily on imported equipment and raw materials 

thus aggravating balance of payment problems; the sector 

has not developed extensive linkages with the rest of the 

economy; production of consumer goods has been unduly 

12 
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emphasised at the expense of capital and intermediate 

goods. Moreover, indigenous Kenyans do not yet control a 

significant proportion of manufacturing sector and 

manufactured exports form only a small part of the 

country's total exports. There is also over-investment in 

some sectors while other sectors suffer from under

investment (Ikiara 1986). 

The weaknesses in Kenya's industrialization have 

persisted during the last twenty years despite 
_ ".r'I. , 

considerable direst ,and1 indirect involvement of the 

government. The government established institutions to 

provide development finance for industrial enterprises, 

to promote participation of indigenous entrepreneurs and 

to provide support services such as Research and 

Development. The government has also created 

infrastructure to increase national capacity in vital 

areas like electricity generation, transport and 

communication and formation of the necessary manpower 

skills. 

Kenya has tried to harness science and technology for 

development. This is evidenced by an impressive array of 

scientific institutions, an appropriately geared 

educational system, and a commendable allocation of GOP 

for R&D. The 1987/88 R&D expenditures represented 0.73% 
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of the GOP for that year (Muturi 1989). A range of 

researches are being undertaken in research institutes 

and universities. Kenya has six public research 

institutes organized under the ministry of Research, 

Technical Training and Technology. There are also various 

state corporations and other para statal organizations 

which have scientif'ic and technological research 

branches, some of them having full-fledged scientific 

research establishments. The four public universities 
• _p . -- - "'1- .- .... • I 

(namely, University of N.~obi, ~enyatta Univer.ity, Moi 

University and Egerton University) and private 

universities are by their respective charters expected to 

carry out research in an atmosphere of intellectual 

freedom. There also exist sUbstantial research efforts 

in the private sector and various non-governmental 

organizations. The main coordinating body between public 

and private sector in science and technology policy 

issues is the National Council for Science and Technology 

(NCST) . 

1.1.5 Specific Problem 

Kenyan policies and strategies have not clearly 

stressed the importance of industrial information as a 

prerequisite to industrial development. Industries 

established, continue with old technologies for lack of 
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information about new technologies, hence, the low 

quality of Kenyan products in some instances. Most of the 

technologies used are imported and not much emphasis has 

been put to promote indigenous technoloqies. Potential 

entrepreneurs' willingness to invest in industrial 

projects is low and this could be attributed to the lack 

of relevant industrial information. 

Information required could be financial, market, 

managerial,,,, scientific, technical_, et.c~ National res .. earch 

institutes and universities undertake research, year 

after year; in some instances coming up with new 

technolog ies which could be appl ied to local proj ects. It 

is not uncommon to find completed research projects 

(technically and economically viable), in research 

institutes, universities and other scientific bodies, 

which are not disseminated or communicated to potential 

users. This problem has necessitated the undertaking of 

the present study. 
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1.1.6 Possible solutions 

Several possible solutions exist for the promotion 

of industrialization in Kenya. The major ones are: 

a. Application of policies and strategies that 

favour industrialization. 

b. Improvement of information systems and services 

that support industrialization. 
w ."ft"_ 

c. " strengthening of the inter-institutional 

cooperation among the various institutions that 

support industrialization. The interrelationship 

between the various institutions is closely 

associated with the flow of information, 

knowledge and other resources such as finance. 

Information flow is important because the process 

of technological innovation i s largely adapt ive 

and involves learning and numerous adjustments 

both in the technology and the related 
• 

organizational aspects. Thus institutional 

organization is an integral part of the process 

of innovation and economic change. 
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1.2 OBJECTIVES OP THB SYUDY 

The broad objective of this study is to identify 

mechanisms that facilitate the flow of scientific and 

technological information from the generators such as 

research institutes, universities, Government ministries 

and departments, parastatals, and other scientific and 

technological institutions, from within the country and 

from abroad, to the potential users in ~ industry. The 

specific objectives are:-

a) To identify scientific and technological 

information systems and/or services that exist in 

industries, research institutes, universities, 

government ministries and departments, 

parastatals and other scientific and 

technological institutions. 

b) To examine existing types of co-operation between 

industries, research institutes and universities, 

Government ministries and departments, 

parastatals, and other scientific and 

technological institutions. 

c) To examine the scientific and technological 

information flow patterns between the various 

institutions that support industrialization. 
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d) To identify impediments to the flow of scientific 

and technological information, especially of 

indigenous technologies. 

e) To examine information support needs of 

technology management, especially imported 

technology. 

f) To suggest practical recommendations and possible 

solutions that could improve the flow of --, 
scientific and technological information. 

9) To 'develop prototype databases of sc:ientitiC"'ll1'Ml 
" -technological information. 

1.3 SIGNIFICANCE OF THE STUDY 

The significance of the study arises from the fact 

that it addresses ways of enhancing industrialization in 

Kenya, especially the provision of appropriate 

information to industrialists and potential 

industrialists. Man requires information to be able to 

manipulate the factors of production, i.e. land, labour 

and capital resources into productive use. It has become 

an essential instrument for development. The capacity to 

generate, process, store, transmit and utilize productive 

information will determine the social and economic 

development of a country. In countries like Japan, USA 

and Britain, the timely availability and accessibility of 
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information 

development 

has been 

of their 

a major impetus in the rapid 

economies. In all aspects of 

development, the planners, policy makers and implementors 

require to have relevant, timely and reliable 

information. Enhancement of industrialization can lead to 

economic growth, reduction of unemployment, increase in 

income per capita, etc. 

The results of the study will be made available to 

the National Council for Science and Technology (NCST), 
",. .... .~ ~ 

an institution that is charged with the advisory role on 

all matters of science and technology, hence would be 

communicated and/or disseminated to the relevant users. 

The following categories of persons are expected to 

benefit from the results of the r esearch: Industrialists 

(and other entrepreneurs), researchers, academicians, 

administrators, planners, policy makers, and others 

concerned with industrial deve l opment in Kenya. 

1.4 SCOPE AND LIKITATIONS OF THE STUDY 

The scope of this study is confined to the role of 

information support in enhancing industrialization in 

Kenya. It deals with industrial information (especially 

scientific and technical information), its flow patterns 

in institutions that support industrialization. 
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The study covers institutions, policies and 

strategies that support industrialization. technology 

transfer and information needs of entrepreneurs and 

industrialists. The study is limited to scientific 

institutions such as research institutes, universities, 

parastatals, government ministries and departments, and 

other scientific and technological institutions; although 

in some cases it has been necessary to include the 

financial institutions. The consideration of technology 

transfer has been limited to that in developing countries 
'"" iIIIIIIi ,,!,. ,...: 

with emphasis , on Kenya. 

1.5 DEFINITIONS OF TERMS 

The following working definitions are used in this 

document (the first four are as defined in the Main 

Working Document of UNISIST II - 1979):-

a) "Information" - is the content or message of a 

written or oral communication or discourse. 

b) "Scientific information" - is information arising 

from or pertaining to research activities, 

usually in the natural and social sciences. The 

research may be basic or applied; it may be 

exploratory, observational or experimental. 
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c) "Technology" - is scientific, engineering, 

managerial and other knowledge necessary to 

produce the goods and services needed by 

society. 

d) "Technological information" - is information 

pertaining to technology. 

e) "Industrial information" - is information given 

to industry for the purposes of enhancing 

industrial development. 

1.6 ORGAN IZATION OF THB TEXT 

Chapter two deals with the methodo logy of the study; 

and chapter three deals with the review of 

industrialization in Kenya. Chapter four deals with the 

institutions that support industrialization; and in 

chapter five the information needs of small scale 

enterprises are discussed, whi le chapter six discusses 

technology transfer mechanisms. 

Chapter seven deals with the mechanisms that 

facilitate the flow of information for industrial 

development in Kenya. In chapter eight the results of the 

interviews are discussed, while chapter nine deal s with 

system analysis and recommendations. In chapter ten the 

KENSIDOC information services and prototype databases are 

discussed ; and chapter eleven concludes with 

recommendations. 
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CHAPTER TWO 

METHODOLOGY 

In order to achieve the objectives of the study, a 

combination of literature survey, and survey by interview 

has been used. A systems analysis has also been carried 

out in one of the information systems that support 

industrialization in Kenya. A prototype database on 

industrial information has also been developed by the 

investigator. 

2.1 INTERVIEW KETHOD 

The interview method has been used to obtain 

relevant information from some universities, research 

institutes, government ministries a nd departments, 

parastatals, other scientific and technological 

institutes and organizations , and industries. The method 

involves literature review whereby the investigator has 

first sought to know (from the available literature) 

about the institutions he has been planning to visit. The 

Central Bureau of statistics (CBS) has been very helpful 

to the researcher as it has provided preliminary 

information on the institutions the researcher has been 

planning to visit. In the case of industries, the 
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following checklist of questions has been used to obtain 

information for the study. Some items of information have 

been obtained d i rectly from the CBS statistical data and 

got confirmed by the institutions; while the other items 

of information have been obtained from the personnel in 

different institutions who have been interviewed during 

the course of discussion . 

a) Date of establishment of the industry 

b) Raw materials used and their source 

c) Products produced 

d) Scientific and technological information 

systems/services present in the industry 

e ) Channels or means of obtaining information on 

new technologies 

f) What co-operation exists between the industry 

and other institutions (mainly universities and 

research institutes) 

g) Scientific and technological problems faced by 

the industry 

h) What do the interviewee and/or industry feels it 

to be the major hindrances to industrialization 

in Kenya 

i ) Any other information that the interviewee is in 

a position to contribute to the subject of the 

study. 

23 



In the case of universities, research institutes, 

government ministries and departments, parastatals and 

other scientific and technological institutions, the 

following checklist of questions have been administered 

the same way as that of industries:-

a) Date of establishment of the institution 

b) Institution's field of specialization 

c) Institution's fields of research 

d) Scientific and technological information 

systems/services in the institution 

e) Co-operation that exists between the 

institution and other institutions 

f) Channels or means of disseminating research 

results to users 

g) Scientific and technological problems faced by 

the institution 

h) What do the interviewee and/or the institution 

feels it to be the major hindrances to 

industrialization in Kenya 

i) Any other information that the interviewee is in 

a position to contribute to the subject of the 

study. 
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2.2 LITERATURE SURVEY 

Published as well as unpublished literature have 

been searched in university 

ministries (or Departments), 

libraries, government 

other scientific and 

technological institutions, and individuals; and reviews 

on topics related to the object ives of the study, such as 

the following have been prepared:-

a) African and Kenyan economy 

b) Science and technology for industrial development 

c) Industrialization and institutions that support 

industrialization in Kenya 

d) Information needs of industries, especially small 

scale industries in Kenya 

e) Technology transfer in developing countries and 

particularly in Kenya 

f) Innovation and diffusion of technologies, etc. 

g) Scientific and technological information s ys tems 

and services in Kenya 

h) Inter-institutional co-operation in Kenya 
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2.3 SYSTEMS ANALYSIS 

A systems analysis o f the Kenya Scientific 

Information, Documentation and Communication Centre 

(KENSIDOC ) has been carried out. The results of the 

analysis are discussed in chapter eight along with 

recommendations. 

2.4 PROTOTYPE DATABASES 

Prototype databases that would facilitate the 

provision of scientif i c and technological information to 

industrialists and other users have been developed using 

the micro CDS/ISIS software. The databases are discussed 

in a chapter ten. 
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ClIAPTER THREE 

REVIEW OF INDUSTRIALIZATION IN KENYA 

In order to understand the role of information

s upport to industrialization in Kenya, it is necessary to 

outline the indust r i aliza tion p r ocess in Kenya from its 

initiation to its present state-of affairs. The process 

is discussed in the following sections. 

3.1 HISTORICAL BACKGROUND 

The history of industria li zation p r oc ess in Kenya 

da t es back to ear l y this century. After build i ng the 

Kenya/ Uganda railway at the end of the last century, t he 

Br i tish colonial office decide d to e nc ourage white 

s ettl eme nt in British Eas t Afr i c a (i.e. Kenya and 

Uganda). There we r e already about 1,000 white settlers in 

Kenya in 1915. The settlers depended a great deal on 

colonia l sta t e s ubsidies f o r the successful manag e ment o f 

t hei r farms ; they depended on the colonial state's laws 

which allowed them access to cheap l abour; they also 

depended on the colonial state to provide social s ervices 

for them. In short, it was exp e nsiv e for the colonial 
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state t o maintain support to the white settlers who did 

not contribute a s muc h to the colonial economy as d i d the 

African peasant producers. 

To satisfy the settl e rs' c onsumer needs, a number of 

import-export houses established branches in Kenya as 

early as 190 5. The purpose was also to use Kenya to 

supply consumer goods within the East African region. 

Some of those companies were Gailey and Roberts 

( import ers o f mach i nery a nd building materials), united 

Africa Company (importe rs of light consumer goods and 

buyers and exporters of coffee , hides, skins , cotton, oil 

seeds , beewax , s i s al, etc ). Mitchel Cotts and company 

(exporters of a g ricultural p roducts , e. g . wh e at, ma ize, 

butt e r, cheese , etc ), the United Africa company - a 

subs i d i ary of Unilever (importers o f a g r i c ultural and 

eng i neering e qu ipment f r om Brita in), Banma nn and Company, 

Gibson a nd company , and Les l ie and Anderson all 

involved i n t he export o f primary commodities and import 

of manufactured g oods 

However, instead o f import i ng all ma nu f a ctured 

goods, including those which were made largely from 

primary products produced in East Afr i ca , a few 

i ndustr i e s proces sing primary products for s a le within 

the East African Market , and for e xport i n t h e case of 
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such items as tea, were established in Kenya before World 

War II. This was the beginning of import substitution 

industries. East African Breweries (beer production, 

1922) ; the African Highland Produce Company, a subsidiary 

of James Finlay of the united Kingdom (tea manufacturing, 

1924); Kenya Tea Company, a subsidiary of Brooke Bond UK 

(tea and coffee processing, 1924); East African Tanning 

Extract Company, a subsidiary of Forestal and Timber UK 

(wattle bark and extract manufacturing, 1932); and the 

East African Meat Company (1935), a subsidiary of Liebigs 

UK (meat processing), were some of the major primary 

processing industries established in Kenya before 1945 

(Swainson 1980). The Magadi Soda Company, currently a 

subsidiary of Imperial Che micals Inc. (ICI) of UK, was 

initially establis h e d in 1911 by the Germans for Soda 

extraction. This was an important manufacturing plant in 

the Kenyan context at that time. other larger scale 

manufactur ing units were the Eas t Af ri c an Powe r and 

Lighting company, a .s ubsidiary of Balfour Beatty (UK) and 

Power securities (UK) for Power generation in East 

Afr ica, and the East African Portland Cement, a 

sUbsidiary of Assoc i ated Portl and Cement (UK) establ ished 

in 1933 for cement processing a nd clinker grinding. 
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The Period 1964-1974 saw a boom in import 

substitution in the context of industriali zation in 

Kenya . From the very beginning, the establishment of 

import substitution industries had the objective of 

laying down the foundations for the development of an 

industrial sector that would reduce excessive dependence 

on primary production and the importation of manufactured 

and processed goods. It was further assumed that, as 

development proceeded, the attempt to reduce import of 

manufactured goods and promote exports (at a later stage 

of import sUbstitution industries) were likely to be most 

directly motivated by an awareness of the balance of 

payments constraint on development (Anyang'Nyong'o 1988) 

3.2 KENYA'S INDUSTRIAL GROWTH AND INDUSTRIALIZATION 

STRATEGIES 

Manufacturing has played a continued key role in 

Kenya , especially in its national development since 

independence. In deed, it is only third after agriculture 

and government services in their contribution to the 

country's GDP and its relative growth has been 

significant . By 1980, the sector had been growing at an 

average rate of 9.5% while the total GDP grew at an 

average rate of 6 .0%. The sector's contribution to output 

has increased markedly and its employment potential has 
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risen by about 2.5 times since independence. Despite 

this, there have been severe problems and constraints in 

Kenya's experience with industrialization. Industrial 

growth has slowed as the limits of import sUbstitution 

for consumer goods have been reached and intermediate and 

capital goods have not become available in adequate 

quantity and reasonable cost. There has been substantial 

inefficiency and the sector has not been able to absorb 

the large number of workers it has attracted to the urban 

areas. Industrialization process in Kenya like in many 

other African countries, has been shaped by various 

factors, such as the initial conditions (i.e. colonial 

history) ; the economic, political and climatic 

conditions; the strategies adopted and the policies 

applied. While the first two are external factors beyond 

the control of policy makers, the other two are 

instruments used by policy makers to influence industrial 

performance. Policies a nd strategies were occasionally 

adjusted to the initial conditions and external 

environment to shape industrial trends. Policies 

favouring the provision of information to entrepreneurs 

have not adequately been used . The strategies and 

pol i cies used in Kenya to influence industrial growth are 

discussed in the following sections. 
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3 . 2 . 1 Immediately after Independence 

Soon after independence, Kenya like many other 

great interest in African countries, had a 

industrialization to achieve greater economic 

independence. This interest stemmed from the general 

discouragement of industrialization, and only permitted 

in limited cases to serve the colonial market and 

interests. Furthermore i n the latter cases, industries 

were owned and managed by the Europeans while the 

indigenous peqples (Africans) were virtually excluded. At 

the time of independence, the economy was heavily 

dependent in terms of (a) market dependence, (b) 

technological dependence, (c) managerial and 

entrepreneurial dependence and (d) foreign investment 

dependence. The resulting emphasis on industrialization 

and the objectives set for it were heavily geared to 

challenge and, reverse such dependence. Thus import 

substitution was adopted as a major strategy to spearhead 

the industrialization process. Under this strategy 

industries mainly that substituted for consumer imports 

were primarily based on imported inputs, i.e capital and 

intermediate goods. Import sUbstitution was easy to 

implement through policies that protect domestic 

production. The infant industry argument bec ame a 
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cornerstone to the country's industrialization strategy 

where these industries gained considerable government 

support for protection. 

The Government consequently pursued a tariff and 

trade policy that provided high levels of protection. 

Tariffs for finished products were highly prohibitive 

with tariff rates for locally manufactured goods like 

footwear, textiles and cosmetics being the highest. On 

the other hand, government allowed importation of 

intermediate goods and capital equipment free of duty. 

strict i mport licensing was also applied with almost a 

total ban on items that were manufactured by local 

industries. Other measures employed by the Government to 

promote industry were attractive investment incentive 

packages in the foreign investment protection Act of 1964 

to encourage foreign investments. As a result 

considerable new invest ment was provided by foreign 

funding in manufacturing. Government also directly 

contributed to industrialization by engaging in equity 

participation in key industries. Further price control 

was used only selectively during that period. 

Having been assured of a loca l market, while the 

economy enjoyed a st rong fiscal performance , l ow ra t e s of 

inflation and favourable balance of payments position, 
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the manufacturing sector grew rapidly during the first 

decade after independence. Further the East African 

Common Market Agreement was also signed in 1967 opening 

doors for Kenya's manufactured goods into the wider East 

African market. The tendency of this import sUbstitution 

industrialization strategy was to favour consumer goods 

i ndustries, reflected by a lower dependence on imported 

consumer goods but an increasing reliance on imported 

inputs and capital goods. Thus in the 1960s the share of 

consumer goods in total imports was 27% compared with 6% 

during 1978-82. The share of intermediate goods increased 

from 55% to 68% while that of capital goods increased 

from 15% to 26% during the same periods. 

The steady growth of the manufacturing sector 

continued through the 1960s into the early 70s. During 

the period 19 6 4- 1973 the sector grew in real terms at an 

average annua l rate o f 8.4 percent, compared with an 

overall real growth of GOP of 6.6 percent. As a result, 

the share of manufacturing in GOP increased from 10.4 

percent to 12.1 percent. 
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3.2.2 Events in the 197 0s 

A turn around of events began in the early 1970s 

when rising oil prices, international inflation and 

recession severely affected the country's economic 

performance resulting in a serious drop in incomes and 

consumer demand. There were wide balance of payment 

deficits that arising from the escalating imported oil 

bill. Also the general increase in prices rose by 46% 

while export prices increased by only 12%. 

growth during that period was accompanied 

Declining 

by the 

inability to move beyond the initial stages of import 

substitution and with continued high overall dependence 

on exports. The industrialization strategies and policies 

employed had already introduced new distortions and were 

not able to achieve the objectives of susta i ned 

industrial growth low- cost production and productive 

employment . Those polic ies provided little incentive to 

invest in the intermediate and capital goods industries 

that were needed to establish a more integrated and 

independent industrial structures. 

Policy makers became p re-occupied in isolated 

solutions to the economic crisis. Little attention was 

given to the fundamental structure problems that were 

evident right from the beginning of the second decade 
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after independence. Such problems were the rapid 

population growth, the slowing down of growth in the 

agricultural sector, the narrowing of the scope of import 

substitution, the slow g r owth rate of exports and the 

h i gh rate of under utilization of capacity. In the 1970s, 

the Government applied industrial policies that were not 

co-ordina t ed and instead were influenced by efforts to 

solve the severe balance of payment deficits. Thus, the 

system of import licensing was strengthened to provide 

protection to individua l industries on a n ad-hoc basis . 

The use of import licensinq became further intensified by 

the use of import bans, quotas and/or letters of "No 

ob jection" privileges with a view to discourage imports 

and hence reduce the import bill. This protection trend 

led to an industrial structure that had resulted in: 

a) High cost of production ; 

b) Anti-Export orientat ion; 

c) creation of monopolies ; 

d) Development of Rural -Urban imba l ance; and 

e) Increase in unemployment . 
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3.2.3 structural Adjustme nt Programmes 

By the second half of the 1970s Government h a d 

already sensed the danger of continued domination of 

protected import sUbstitution approach t o 

industrialization. The 4th Development plan (1979-83) 

indicated that protected import sUbst i tut i on contributed 

to a nti-export biased industrie s and the country could no 

longer afford inefficiency in industrial expansion. 

Thus it became clear that though some sub- sectors 

continued to e xperience reasonable growth , the s cope for 

continued rapid growth based on import subst i tution was 

limi t ed. The str ategy s eemed to inc r ease r a ther than 

reduce the dependence o f the economy on external forces. 

A more neutral policy environment was needed i f the 

indus tria l struc ture was to bec ome mor e independent o f 

foreign e xch a nge availabil i t y and generate a l arger share 

o f its own fo reig n e xcha nge needs. 

I ndus tria l i za tion in Keny a was a lso seen t o be in 

need of a l arger and g rowi ng domestic market to absorb 

industr ia l goods to enable more i ndustries to achiev e 

economies of sca le. Moreover, the sector ne ede d to be 

more efficient to ena ble i t compete with i mports u nder 

moderate protection and enable i t t o become more e xport 

oriented. 
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The high rate of population growth and the 

consequent threat of increased unemployment rate 

strengthened the urge to raise productivity and growth of 

the economy. With the projected r ise of Kenya's workforce 

to 14 million by the year 2000, employment opportunities 

have to be generated on a large scale. The industrial 

sector has to create more jobs if it has to play its role 

in national development. Consequently it has to be 

efficient, rural-based, productive and local resource 

based. The Government i ndicated this need in the 

sessional paper number two of 1985 and re-emphasised it 

in the sessional paper number one of 1986 where it 

further indicated that rapid economic growth will be a 

key prerequis ite to sustained generation of employment. 

To a chieve the above kind of industrial structure, 

t here was need for major structural changes, that is 

changes in the structura l composi t ion of growth so that 

a larger proportion of Kenya's resources are channel led 

into those industries which can use them most 

efficiently. 

The structural adjustment program was initiated in 

the budget message presented i n Parliament in June 1980. 

The strategy was outlined in the 1979-83 Development Plan 

and reiterated in the sessional paper number four of 
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1980. The initial steps were the removal of bans on 

imports and the use of No objection certificates. At the 

same time export compensation was raised from 10% to 20% 

and interest rates raised by one percent. This was the 

beginning of an import liberalization policy that was to 

gradually improve the efficiency of the manufacturing 

sector and expose it to international competition. To 

facilitate this policy, a new set of import schedules and 

procedures was published in November 1981 where items 

were placed on one of five import schedules which varied 

in degree of restrictions in foreign exchange approval. 

The other step was the revision of price controls: prices 

on many products produced locally under reasonably 

competitive conditions were freed from price controls. 

structural adjustment will continue to be a major 

guiding strategy for industrial development as outlined 

i n sessional paper number one of 1986 and the current 

Development plan (1989-93). The former in particular has 

categorically stated that industry will be restructured 

to become far more productive and attain rapid growth in 

order to achieve the five goals that are part and parcel 

of structural adjustment in the sector. These goals of 

the industrial sector are: 
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a) expansion and diversification of Kenya's export 

bias; 

b) creating of jobs a t a rate exceeding 4% per year; 

c) development on the basis of relatively high and 

rising productivity; 

d) attracting and generating indigenous Kenyan 

entrepreneurs and managers; and 

e) supporting and promoting the development of 

agriculture and rural areas. 

structural adjustments guided by these objectives 

will involve an integrated market-based structure which 

is expected to result in an industrial structure that is 

to be characterized by: 

a) a high export bias; 

b) efficient import sUbstitution; 

c) increased utilization of existing capacity; 

d) small scale industries and informal sector 

manufacturing; and 

e) local resource-based industries. 

The market-based incentive structure in support and 

promotion of this industrial structure will involve 

continued and intensified use of the following policy 

instruments:-

40 



3.2.3.1 Import and tariff policies 

More uniform import duties and more liberal import 

licensing will together make industrial inputs readily 

available at lower cost while inducing manufacturers to 

produce for export markets. The continuing tariff 

adjustments are f ocusing on the remaining high duty rates 

whic h sustain excess ive protect ion of industry . 

3 . 2.3.2 Export p r omotion policies 

Government will widen the scope for manufacturers to 

expa nd their act ivit ies i n the export market through 

provision of a wide range of incentives. These incentives 

are:-

a) Export Processing Zones (EPZ) 

An EPZ comprise s an earmarked area, either near 

an airport or a seaport provide d with various 

physical, commun ication and service facilities 

and custom offices. The entire production from 

the Zone , however, r ema i ns strictly for the 

export market. 
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b) Manufacturing-under-bond 

Manufacturing-under-bond offers exporters 

potential for simplifying the steps that must be 

followed in obtaining import inputs and moving 

products to export markets. The scheme, worked 

out during the 1987/88 financial year, allows 

imported inputs free of duty and local purchases 

free of sales taxes provided the eligible 

production facility is licensed entirely for 

export production. 

c) The Green channe l scheme 

The scheme simplifies and speeds up steps 

required to rece ive administrative approvals fo r 

import licenses and foreign exchange releases . It 

essentially consists of utilization of green 

forms and folders which are easily 

distinguishable and which are thus dealt with 

expeditiously at all stages of processing. 

d) Export compensation scheme 

The Export compensation scheme established in 

1974 had the basic aim of giving incentives to 

exporters generally and of helping in the 
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promotion of manufacturing for external markets. 

However , experience with this scheme over the 

years indicates that it has not resulted in 

significant expansion of exports, Government will 

improve on the system by setting up a three-stage 

duty-drawback facility providing for remittance 

of import duties on the actual value of imported 

inputs for the manufacturing of exports within 

one month. 

e) Export credit insurance and Guarantee scheme 

External marketing is an area replete with risks. 

Government will set up a consortium of local 

commercial banks and insurance companies to 

operate the Export credit insurance and Guarantee 

scheme. 

f) Preferential Trade Area (PTA) 

Under PTA, exporters are expected to break 

through the Trade Area market of lower tariffs 

and also make them more competitive by having to 

compete with goods from other PTA countries. 
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g) Export Information and promotion 

Government will reactivate the Kenya External 

Trade Authority (KETAl, which was started in mid 

1970s but had not performed well, to play the 

role of middleman between foreign buyers and 

domestic suppliers and to organise participation 

in international trade exhibitions. 

3.2.4 Investment Policy 

Government has already realised that the industrial 

development goals as mentioned , can be achieved by the 

private sector acting under price and other incentives 

that it establ ishes. In short, direct involvement of 

Government in modern industry would be uneconomic . 

Instead it will be involved indirectly in support of 

industry by promoting agricultural growth, extending 

infrastructure, and providing other incentives. The major 

task of Government now is to encourage both domestic and 

foreign private investors through for example the 

development of capital markets to channel savings into 

more productive investments, improve the borrowing 

abilities of foreign investors in the local financial 

markets and improvement of investment approval procedures 

for new investments. Late last year and early this year, 
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the Government has tried to put in place a number of 

policies meant to liberalize the foreign exchange market 

i n order to stimulate produc tion fo r export . The 

government has also stressed the importance of small 

scale industries in contributing to socio-economic 

development. 

3.3 SHALL SCALB AND JUA KALI (OR COTTAGB) INDUSTRIBS 

The defin ition of small s cale is not e asy , 

because smallness is a relative concept, and any 

definition involves several factors which vary from 

indust r y to industry. Several factor s o n whi c h thi s 

definition can be based are number of employees , c a pital 

employed , turnover or a combinati on of these. 

If one of those factors is applied indiv idually, it 

cannot revea l the size and scale of operations. Capita l 

investment i s one of the factors commonly u sed b u t an 

enterprise may r equire a h igh capita l invest ment and only 

a small number of workers and therefore it would be wrong 

to classify such an enterprise as small scale. 

Furthermore, capital may include working capital in some 

industries, and in others , work i ng capital can constitute 

a significant p roportion of t o t a l c a pita l emp l oyed i n 

some industries. 
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It is therefore not easy to give a definition to 

suit all situations. A country can adopt a definition 

that suits its particular circumstances. In Kenya the 

following definition is adopted at the national level. 

Small scale industries are units engaged in processing, 

manufacturing, assembling and/or servicing activities 

having total fixed investment ranging from Ksh. 50,000 

and Ksh. 500,000 if the cost of land, buildings and civil 

works are included and between Ksh. 50,000 and Ksh. 

300,000 if the above mentioned costs are excluded; or in 

which employment varies between 6 and 49 persons and the 

plant is run partly or wholly with motive power (Siika 

1987). Industries with a fixed investment and employing 

less than 6 persons are not grouped as small scale 

industries but are called Jua kali (or cottage) 

industries. 

Many developing countries assign a very important 

ro le to small scale enterprises. Ke nya is no exception 

and it has included the role of small scale enterprises 

in its development plan programmes. Small scale 

operations have distinct advantages over large scale 

enterprises, these advantages which have very important 

social and economical significance especially for 

countries where unemployment and underemployment pose 

serious problem to development. Below are some of the 

advantages:-
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a ) Small scale enterprises provide a natural 

complement to the usually cumbersome large scale 

enterprises and contribute to the success of the 

large scale by providing backward and forward 

linkages. Due to their locational flexibility, 

small scale enterprises provide regional 

dispersion of industry and consequently 

facilitate equitable distribution of income. This 

in turn alleviates the numerous social and 

economical problems resulting from concentration 

of industries in a few major cities. 

b ) Small scale enterprises use labour intensive 

methods of production and hence are capital 

saving. This is very important not only in 

providing employment but also help many 

developing countries where capital is the more 

scarce factor. 

c) Small scale enterprises provide training ground 

for indigenous entrepreneurs who may gradually 

take over operations of large scale enterprises. 

They also serve as the origin of innovation 

through the process of developing new products. 

Additionally they encourage productive use of 

idle resources, including labour, capital and 

entrepreneurship. 
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d) Small scale enterprises are flexible and can 

adopt more easily to changing circumstances. This 

therefore makes them more appropri a te than large 

scale enterprises in situations where markets are 

limited and unpredictable. Large scale 

enterprises tend to be inflexible and depend on 

large and secure markets. 

The Government's main instrument for providing 

financial assistance to small scale industries is the 

Industrial Commercial and Development Co-operation (ICDC) 

and the Kenya Industrial Estates (KIE), see chapter four, 

sections 4.5.3 and 4.5.4. The District Joint Loan Boards 

which are also Government agencies also provide small 

loans, particularly for the purchase of stock. They are 

manned by public officers who assist in the processing of 

loan applications. 

In Kenya, the importance of developing small scale 

industries is fully recognized and the Government has 

assumed a leading role in the promotion of such 

industries. The methods adopted are many and varied but 

they all involve the training of potential indigenous 

entrepreneurs in various kinds of institutions such as 

Kenya Industrial Estates, Rural Industrial Development 

Centres, Management Training and Advisory Centre, the 
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Kenya Industrial Training Institute, National Vocational 

Training Centres, Trade schools, and the polytechnics . 

The promotion of small scale industries in Kenya is 

aimed at helping the economy to achieve such objectives 

of industrialization as 

a) genera t ion of emp l oyment oppo rtuni t ies; 

b) utilization of available local resources as 

source of raw materials; 

c) import substitution; 

d) export promotions; 

e) development of local entrepreneurship; and 

f) diversificat ion of indus tria l deve lopment. 

It is therefore necessary t o promote small scale 

industries by providing facilities, services, technology 

and guidance to industries at the stages of 

es t ab l ishment , operation and management. 
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CHAPTER FOUR 

INSTITUTIONS THAT SUPPORT INDUSTRIALIZATION IN KENYA 

Kenya is endowed with a number of Science and 

Technology institutions established mainly within the 

public sector to support the development and diffusion of 

technology. The institutions consist of research 

insti tutes, academic institutes, parastatals, and 

Government ministries and departments. There are also 

development finance institutions established to finance 

viable projects. Kenya also host some international 

research institutes and development agencies. Some of the 

major institutions that support industrialization are 

discussed here. 

4.1 NATIONAL COUNCIL FOR SCIENCE AND TECHNOLOGY (NCST) 

The National Council -for Science and Technology 

(NCST) was established by an Act of Parliament in 1977 

(Science and Technology Act), as a statutory institution 

of the Government of Kenya. 

The Science and Technology Act requires NCST to 

determine priorities for scientific and technological 

activities in Kenya, and to advise the Government on a 
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national science policy. NeST c omprises 12 appointed 

members (who are specialists in the main sc i entific 

disc ipline s inc l uding socia l s c iences) a nd pe rma ne nt 

secretaries of Government ministries with significant 

functions related to science and tec hnology. NeST is 

served by a secretariat comprising the Secretary to NeST, 

who i s the chief executive , and a team of specialis ts and 

support staff. 

From its inc eption to date, the performance 

(activities) of NeST in respect of its advisory functions 

has progressed satisfactor ily. It should be noted, 

however , that NCST has not been without constraints that 

h a mpered s ome of its func tions . Nonetheless , it ha s 

recogni sed t he c h a ll enges ahead and evolved a new set of 

priorities which will strengthen the gains achieved and 

contribute towards t he reali sation of the goals set in 

the 6th National Devel opment plan (1989-93). NCST is 

confident that with the cooperation a nd assistance of 

various public institutions and the private sector, its 

goals will no t on l y be a c h ieved but a lso surpasse d. 
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As stated in the S&T Act, the functions of NeST are 

as follows: 

a) to determine priorities for scientific and 

technological activities in Kenya in relation to 

the economic and social policies of the 

Government and its international commitments; 

b) to advise the Government on a national science 

policy, including general planning and the 

assessment of the requisite financial resources; 

c) to ensure the application of the results of 

scientific activities to the development of 

agr i culture , indust r y and social welfare ; 

d) to advise the Government on the scientific and 

technological requirements for the conservation 

of natural and social environment in Kenya; 

e) to ensure co-operation and co-ordination between 

the various agencies involved in the machinery 

-for making national science pol icy; 

f) to promote public confidence in scientific 

expenditure a nd an atmosphere conducive to 

scientific activities; 
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g) to consider and advise generally on all 

scientific activities, including-

* the application of the results of research; 

* the transfer of technology into agriculture 

and industry; 

* scientific and technical manpower (actual 

and potential) ; 

* scientific research (oriented and non

oriented) and technology; 

* science education, not only at th~ advanced 

level in respect of the quality and quantity 

of potential manpowe r training but also at 

lower levels in respect of general science 

education for the pUblic; and 

* scientific documentation, statistics, 

surveys and gene ra l information; 

h) to advise on suitable organizational arrangements 

for planning, managing and co-ordinating 

scientific activities at various levels, 

including the setting up of new research 

committees, and of research counci ls , research 

establishments and technical services; 

i) to advise the Government on the overa ll financial 

requirements for implementation of the national 

science policy and on disbursements to the 

agencies concerned; 
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j) to review generally and advise on the programmes 

and budgets for the promotion of the research and 

related scientific activities proposed by 

Ministers concerned and ensure that they are in 

harmony with the national science policy; 

k) to carry out independently or in co-operation 

with any appropriate person, body of persons, 

agency or institution such surveys and 

investigations as the Council may consider 

necessary for its tasks; 

1) to sponsor such national and international 

scientific conferences as it may consider 

appropriate; 

m) to maintain relationships with corresponding 

scientific organizations in other countries; and 

n) to undertake any other activities likely to 

assist in the carrying out of its functions. 

Activities of NCST have been in all spheres of 

science and technology. Major activities have been: 
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4.1.1 Research Clearance 

Formal research clearance was instituted in Kenya by 

the Office of the President in 1966. The responsibility 

of assessing the technical and ethical aspects of 

research proposals submitted for clearance was delegated 

to NCST in 1979. Neverthe less , research permits are 

issued by the Office of the President based on the 

advices of NCST. Over 300 applications from both Kenyan 

and foreign researchers are processed annually for 

clearance. Research institutes have been given standing 

research clearance, therefore, they undertake research 

wi thin their own terms of reference and memorandum of 

understanding betwee n themselves and the Kenya Government 

without having to submit an application of research 

clearance. 

A Research permit is the Government s ea l of appr ova l 

.of research undertaken in Kenya. It is therefore 

necessary for the Government to examine each research 

proposal to make sure that such permits are issued to 

projects which are i n the interest of the Government and 

people of Kenya. At the same time, a Research permit, 

being the Government's approval of the projects, 

facilitates enormously access to data from public 

institutions and officials as well as other sources. In 
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addition, the arrangement for affiliation to Kenyan 

public institutions places the researcher in contact with 

facilities and experts highly knowledgeable on Kenyan 

condi tions and sources of data. These are important 

advantages which make the tasks of the researcher 

considerably easier. 

The affiliation arrangement is also a contract 

between the researcher and the affiliating institution on 

behalf of the Kenya Government and helps to ensure that 

the researcher will carry out the research according to 

the agreed research methods and del i ver findings through 

accepted forums. Therefore research clearanc e in Kenya is 

to be seen both as a screening as well as a facilitating 

mechanism for research. Consequently, the specific 

objectives of research clearance in Kenya are: 

a) to facilitate co-ordination of research called 

for in the S&T Act; 

b) to encourage quality research that will directly 

benefit Kenya and to encourage research which 

will increase the body of scientific knowledge 

as a whole; 

c) to secure the data and results of research work 

undertaken in Kenya. 
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d) to document and monitor all research work going 

on in the country and have centrally available 

information on such work; 

e) to facilitate useful research work and discourage 

projects which are not in the national interest; 

f) to ensure maximum benefit and dissemination of 

knowledge and technology to users of research 

activities in the country; 

g) to eliminate the unauthorized collection and 

transfer of research information and materials; 

h) to ensure that research in Kenya is conducted 

according to professional ethics; 

i) to ensure that relevant national institutions are 

informed on intended and on-going research work 

in their areas of responsibility and that they 

are given an opportunity to influence the course 

of research work in their areas of inte rest; 

J) to discourage unnecessary duplication of data 

collection for on-going research projects or 

research already undertaken or research about to 

be undertaken; and 

K) generally, to protect national interests and as 

far as possible discourage c l andestine activities 

which may be undertaken under the cover of 

research. 
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4.1.2 Resea r c h Fund (Grant) 

NeST Research Grant is a major programme. It was 

started in 1979 to support important areas of research 

which, for various reasons, are not being undertaken by 

the publicly funded institutions and to assist talented 

researchers who may come up with new ideas of potentia l 

importance to the countr y. From its commencement to date, 

NeST has funded over 400 research projects by individual 

Kenyans mainly from universities and national research 

institutes. The r esults of the· researches are deposited 

at NeST, which also mon i tor the project from initiation 

t o c ompletion, o n-s i t e eva l ua tion inc lusive. 

At p res ent, the research grant programme has become 

so popular that the demand at times is far i n excess o f 

t he a va i lab l e fund s . Due to i t s limited r esou rces, t he 

NeST cannot continue to fund projects in al l areas. It 

has therefore become necessary to outline the areas on 

which focus could be made not only for NeST research 

grants but also other nationa l resource a l locations i n 

orde r t o achieve concrete r esults and max i mum impact . In 

order to assist in considering the applications, NeST set 

in 1986, six specialist committees consist ing of eminent 

scienti s ts who a r e Ke nyan nationals. These committ ees are 

in the areas of Agricultural sciences, Industrial 

58 



sciences, Health sciences, Biological and Physical 

sciences, social sciences and Energy sciences. NeST with 

the assistance of the specialist committees have set up 

r esearch priority areas in Kenya. These were published in 

a pamphlet and distributed to all relevant institutions 

including national research institutes and universities. 

NeST has also found it necessary to contract some 

experts to undertake research that are of great and 

urgent importance to the country, e.g post-harvest 

technologies. There also exists a special fund in NeST 

known as the technology fund, established in 1989 to 

support small scale and iua kali entrepreneurs who may 

not be in a position to come up with good technical 

research proposals. 

4.1.3 Publications 

NeST has published several publications including 

scientific reports, annual reports, newsletter, etc. It 

has also published proceedings of workshops, s eminars and 

conferences in which NeST was involved/or had funded. 

Major publications of NeST are:-
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* science and technology for development: a report 

of the National Council for Science and 

Technology, 1980. 

* Subject guide to information sources in Kenya, 

1984. 

* Survey on private sector research and development 

(R&D) resources and activities in Kenya, 1988. 

* Guidelines for the formulation of research project 

proposals, 1989. 

* Proceedings of the National Conference on 

Cooperation between the Private sector, Public 

Research Institutes and Universities in Research, 

Innovation and Diffusion of Tec hnologies, 1989. 

* Industrial technology policy and regulatory 

environment for development , 1990. 

4.1.4 Kenya Scientific Information. Documentation and 

Communication Centre (KENSIDQCI 

This activity is d iscussed in chapter seven , section 

7 . 1.1. 
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4.1.5 Popularisation of Science and Technology 

In addition to the publication of a newsletter, NCST 

participates in the Nairobi International show. It I S 

pavilion under the Ministry of Research, Technical 

Training and Technology consists of various exhibits on 

science and technology. NCST also sponsors the Student 

Science Congress, whereby students exhibits indigenous 

technologies to members of the public. 

, •• f-

4 . 1.6 Conferences. Workshops. Seminars. etc. 

Nationally, NCST has sponsored a number of 

conferences, workshops and seminars . At the international 

level, NCST has had major inputs. For example, Kenya' s 

participation at the united Nations Conference on Science 

and Technology in Deve lopment (1979) and UNISPACE-82 was 

coordina ted by NCST. NCST's contribution towa r ds 

publication of proceedings (mainly of national scientific 

conferences) 

contribute 

has 

towards 

been particularly 

dissemination 

valuable and 

of scientific 

information. NCST' s Secretariat also participates in 

other conferences as may be necessary. NCST has also 

organised a series of seminars and workshops which helped 

to focus attention on the role and needs of the informal 

sector in national economy. 
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4.2 RESEARCH INSTITUTES 

The six public research institutes, organized under 

the Ministry of Research, Technical Training and 

Technology are: Kenya Agricultural Research Institute 

(KARl), Kenya Medical Research Institute (KEMRI), Kenya 

Marine and Fisheries Research Institute (KEMFRI), Kenya 

Forestry Research Institute (KEFRI), and Kenya Industrial 

Research and Develapment Institute (KIRDI). The research 
• ' I"i' .~ .... 

institutes -are generator s as wen as"users af scientific 

and technological information . Each of the research 

institutes has an information centre (library) where 

results from research are documented. The centres also 

conta i ns othe r publications. However, d i s semina tion of 

research results to potential users has not been fully 

developed to facilitate the fas t er flow of i n fo rmati on to 

potential users. 

KIRDI is a typical institution basically established 

to disseminate research fi ndings to local firms. 

Established in July 1980, KIRDI's main functions are:-

a) To identify and develop process and product 

technologies appropriate for the country's 

domestic market and export potential; 

b) To facilitate repl acement of imported inputs with 

domestic ones; 
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4.3 UNIVERSITIES 

The four public universities (namely, University of 

Nairobi, Moi University, Kenyatta University and Egerton 

University) and private universities, as stated in 

chapter one, section 1.1.4, are by their respective 

charters expected to carry out research in an atmosphere 

of intellectual freedom. There are also 4 national 

polytechnics, 576 youth polytechnics, 17 institutes of 

technoloqy and 19 technical trainillCJ instit\lte,!!-. In 
~ 

1986, the University of Nairobi set up the University-

Industry Link committee with membership drawn from the 

public and private sectors. 

universities are repre s ented at s everal n a tiona l 

bodi e s and committe es by academic staff members ; while 

members of the public and private institutions also sit 

in various unive rsity boards , and are me mbers of 

un i vers i t y council s. universities also participate 

annually in the Nairobi International Show, where various 

university departments exhibit some of their research 

findings and innovations. The universities pavilions are 

of great attraction to the local manufacturing sector, 

because they have many research products which can be put 

in commercial use. In addition, the university colleges 

have set up annual open days, designated for the general 

public visit to various departments. 
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Perhaps one of the most spectacular contribution to 

the science and technology potential of Kenyan 

universities was the launching of the first domestically 

sourced cars early in 1990, built with local components 

and by local personnel. The vehicles, popularly known as 

the Nyayo pioneer cars, are the result of a challenge by 

His Excellency President Moi to the University of Nairobi 

in 1986 to come up with a suitable design for the Kenyan 

economy. The university worked in conjunction with the 
> .'lS:J • .. .i , -"'Ijf,!.' ", ~ 1-'1 

Kenya Railways Corp-oration, the National Council for 
.\." , 

science and Technology, the Kenya Army, and the Kenya 

Polytechnic. Further discussions about universities is in 

chapter seven, section 7.2. 

4.4 GOVERNMENT MINISTRIES, DEPARTMENTS AND STATUTORY 

BODIES 

Several Government Ministries , Departments and 

statutory bodies support and/or are involved in 

industrialization in one way or another. The major ones 

are discussed here. 
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4.4.1 Kenya Bureau of standards (KBS) 

In the last thirty years, Kenyan manufacturers have 

failed to penetrate effectively international export 

markets. They have also faced lukewarm acceptance or non

acceptance of their locally manufactured goods in the 

domestic market due to consumer preference for imported 

goods. To some extent, both problems can be attributed to 

real a·ndjor perceived low quality of locally lIIanutac~U~~d 
~ ~ 

goods. 

It is therefore important to make Kenya's 

manufactured goods competitive and popular in both the 

local and external markets by raising their quality. It 

is also necessary to protect consumers from low quality 

and harmful products. Recognizing this, the Kenya 

Government established the Kenya Bureau of Standards 

(KBS ) to establ ish standards. Its main function has been 

to establish minimum standards for various products. The 

process of setting standards has not been an easy one. It 

requires considerable amount of research, expertise, 

financial resources and involves lengthy discussions with 

manufacturers of the products for which standards are to 

be established. 
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In addition to establishing and enforcing standards, 

KBS offers a number of other facilities to local 

producers to enable them improve the quality of their 

products. It provides advice and assistance for the 

formulation of quality control; conducts relevant 

training programmes in the areas of standards and quality 

control for different industries, organizes annual 

seminars on standardization and quality control; and 

provides quality control laboratory facilities for use by 
... 

interested manufactur ers for material testing. 
" 

A number of factors have been identified by KBS as 

the main caus e of l ow qua lity of locally manufactured 

p roduc ts . These include negl igence on t he pa r t of 

manufacturing company , and poor maintenance of the 

existing machinery. KBS offic ia l s blame Kenyan 

ma nufac t u rers for fa iling to keep pace with c onstant l y 

changing needs of the consumers , through market resea rch 

and development (R&D). 

4.4.2 Ministry of Commerce a nd Industry 

The Department of Industry in the Ministry of 

Commerce and Industry is responsible for formulating, 

executing industrial policy a nd supervising overall 

industr ial development in the country . The Department 
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offers guidance to the investors in the identification of 

new investment opportunities in collaboration with the 

Investment Promotion centre (IPC). The Department also 

assists in the implementation of viable projects. within 

these general objectives there are other specific 

objectives such as: 

a) to encourage dispersal of industries; 

b,) .to incre.ase. export.s of manuf.actured goods; 
",'. ~ .•• . ~ • I • ~ • , ...... - ~':'l' ~'>''' 

c) ta increase prod\J!'ltivity af indust·ries; .,?, 

d) to create employment; 

e) to improve the quality of manufa c tur ed goods; 

f ) to increase the i nvo l vement of indigenous 

entrepreneurs in ma nu f acturing ; 

g) to encourage t he development of large , medium and 

small scale industries; and 

h) to i mpl ement indust ria l r esearch find ings . 

4.4.3 Investment Promotion Centre (IPC) 

In order to encourage investment in Kenya by both 

foreign and domestic businessmen, the Government 

e s tablished the Investment Pr omotion Centre (IPC) in 1986 

and charged it with the responsibility of promoting 

invest ment and assisting i nvestors to obtain investment 

approvals. IPC's objective is to generate employment 

68 



through the promotion of private investment. IPC provides 

information and support services to investors, as well as 

recommending necessary policy and legal reforms to 

improve the investment climate. IPC may be called upon to 

provide the following: basic information on Kenya I s 

investment climate; detailed information on investment 

rules and procedures; information on major investment 

opportunities; advise on how to obtain financing; 

suggestions on how to succeed in the Kenyan environment; 

and assistance in -a'f ranging si~. visit:s. IPc has 

identified areas that investors can embark on; the areas 

include manufacture of goods that can be exported and 

goods that can sUbstitute i mport s using local raw 

materials. 

4 . 4 . 4 Kenya Indus t r ial Prope r ty Offi c e (KIPO) 

Kenya Industrial Property Office (KIPO) was 

established by the Government in December, 1989 as per 

the Industrial Property Act of 1989. The Act calls upon 

KIPO to examine applica tion f or and grant, indust r ial 

property rights; to screen tec hnology transfer agreements 

and licenses; to provide patent information to the public 

and to promote inventiveness in Kenya. KIPO has commenced 

the activities mentioned, but since it is a new 

institution, most potential use rs are not aware of its 
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existence. KlPO needs to hold seminars and the like in an 

endeavour to publicise itself and its services. Small 

scale and Jua kali entrepreneurs also find that 

application forms for the grant of industrial property 

rights too technical for their understanding. This calls 

for the amendment of the forms to fit all potential 

owners of property rights. 

4.4.5 Ministry of Research. Technical Training a~ 

'"" Technology 
• 

The Ministry resulted from the merger of the 

Ministry of Research, Science and Technology , and the 

Ministry of Technical Training and Applied Technology in 

January / 1993. The Ministry has two departments concerned 

wi th Science and Technology: Department of R&D / and 

Department of Technical Training and Applied Technol ogy . 

The Department of R&D develops policy guidelines for 

scientific and technological activities, ensures their 

adoption, promotes development of facilities, mobilises 

financial resources/ champions development of human 

resources and provides national coordination services 

especially with respect to scientific and technical 

information and promote public awareness on the role of 

S&T in national development (NeST 1989). 
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The Department of Technical Training and Applied 

Technology has the following functions:-

a) Development of technical training policy. 

b) Administers technical education, i.e. in charge 

of Technical Training Institutes, Institutes of 

Technology, National Polytechnics and Directorate 

of Industrial -Training. 

C) Development and implementation of Jua kali 

proqrallll\lea """ 

4.4.6 The Tender Boards 

If used properly, the Tender Boards could act as 

important institutions in the industrialization process . 

Th e government is a ma j or consumer o f vari ous 

manufactured goods in Kenya, implying that the pattern of 

g overnment expend i t ure can infl uence industr ial 

dev elopment in the country to a considerable extent. 

Most of the major government purchases go through 

the tender system, which comprises of some departmental 

and ministerial tender boards and the Central Tender 

Board (CTB) which handles large tenders. 
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4.5 FINANCIAL INSTITUTIONS 

Immediately after independence, the Kenya Government 

recognised the need to develop a financial infrastructure 

capable of providing financial back-up essential for 

faster industrialization and general economic 

development . In addition to encouraging growth of 

commercial and non-banking financial institutions and 

insurance companies, the Government embarked on a 
c ,..' 

deliberate po~iey of ~establishinq development tinal1ce 

institutions to specifically promote industrialization in 

the country. Presently there are 28 commercial banks, 58 

non-bank financ i a l institutions , 47 insurance companies, 

7 dev e l opment finance inst itut ions, a nd a number o f 

building societies (IPC, 1992). The seven development 

finance inst i tutions are : De v e l opment Finance Company o f 

Kenya (DFCK), Small Enterpr ises Fi na nc e Company Limited 

(SEFCO) , Industrial and Commercial Development 

Corporation (ICDC), Kenya Industrial Estated (KIE), 

Industrial Development Bank (IDB) , Ea st Afri can 

Development Bank (EADB), and Kenya Tourist Dev e l opment 

Corporation. 
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4.5.1 Development Finance Company of Kenya IDFCKl 

DFCK is one of the more important financial 

institutions established in the post-independence period 

to facilitate the industrialization process in Kenya. It 

was incorporated as an investment company on 13th 

september, 1963. DFCK provides large and medium-term 

local and foreign currency financing for projects in 

industrial, aqro- processinq and tourism sectors. By the 

end of 1983,,. DFCK had "inve.sted in 156 projects e.ither in 

the form of equity or loans (Ikiara, 1986). The figure 

excludes 20 projects which had matured and fully paid off 

the company's l oans. The company established the smal l 

s cale indus trie s programme in 1978 in or de r to r each the 

small Kenyan entrepreneurs who had been largely bypassed 

by the large/medium scale programmes. In 1983 t he 

programme was changed and incorporated into a subsidia ry 

company of DFCK , known as Small Enterprises Finance 

Company Limited (SEFCO). 

4.5.2 Small Enterprise Finance Company limited ISEFCOl 

SEFCO's investment guiding principles have attempted 

to remove some of the problems which hindered development 

of small scale projects in the past. The condition 

governing SEFCO's financial assistance are more flexible 
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so as to reduce the problems hindering the penetrat i on by 

indigenous Kenyans into the manufacturing sector. One of 

the main constraints has been inadequate working capital, 

which was not normally provided by the financial 

institutions. SEFCO now has provision for financing 

working capital. 

4.5.3 Industrial and Commercial Deyelopment Corperation 

(ICOC) 
.,.. ~ 

ICDC was origi nally established as the Industrial 

Development Corporation (IDC) in 1954 by the colonial 

government, with the objectiv e of promoting the c olony's 

industrial development . After independence , IDC was 

expanded t o become I CDC so a s t o play a bigge r and 

diversified role in the economy including financing of 

comme r c ial enterprises . The corporation, wholly owned by 

the Kenyan Government, is c harged with the r esponsib ility 

of promoting participation of indigenous Kenyans in 

industrial . and commercial development, promotion of the 

industries with capacity to e arn and/ or s ave f oreign 

e xchange, fa c ilita te rura l d eve l opment, increase the use 

of locally avai l able r aw ma ter ials, create job 

opportunities, and enha nc e diversification of the 

country's economy . In addition to loan lending, ICDC also 

provide management guidance both in identifying viable 

projects and in the operation of the enterprises. 
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4.5.4 Kenya Industrial Estates (KIE) 

KIE was established in 1967 as a subsidiary of ICDC. 

Its major role was to provide medium and long term 

finance to indigenous entrepreneurs starting with small 

scale industrial enterprises. In 1978, it was separated 

from ICDC and became an independent parastatal under the 

Ministry of Commerce and Industry. KIE' s programmes 

entails the provisio.n of factory buil~ing at reason~l. 

rents to indigenous in~repreneurs. Machinery -.• ,and 

equipment is provided to entrepreneurs at reasonable 

rates of interest but working capital is provided by the 

entrepreneur. Techn i ca l and manageria l advices is 

pr ovided in the initial stages as well as advice on t he 

day to day r unning of business . In 1988 , the KIE I S 

informal sector programme was introduced with the main 

aim of prov i d ing l oans to mi cro ent erprises and Jua kali 

artisans. KIE today remains the principa l Government 

agency for creating and fostering industrial development 

through the development and financing of small scale 

enterprises 

4 . 5.5 Industrial Development Ba nk (lOB) 

lOB was established by the Ke nya Government in 1973, 

to facilitate industrial development in the country. Its 
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main focus was to be promotion, establishment, expansion 

and modernization of medium and large scale industrial 

enterprises. By the end of the first 10 years of 

operation, lOB's equity and loan portfolio had reached 

Ksh. 775.5 million. It had shares in 33 projects and had 

provided loans to 96 enterprises. The company's 

participation is spread over many sectors of the economy. 

By the end of 1983 (Ikiara 1988), the sectors which had 

received the largest proportion of lOB funds in terms of 

equity and loans wer~ bAtels and tourism (16.6 percent), 

metal industries (13.8 percent), textiles and fabrics 

(13.3 percent), engineering and metals (10 . 3 percent), 

and agricultural processing in the form of food and 

beverages (10 percent). 

4.5 . 6 East African Development Ba nk IEADB) 

EADB ' s mandate is to promote developmen t in Kenya , 

Uganda and Tanzania. It prov ides medium and long-term 

loans designated in foreign currencies . 

4.5.7 Kenya Tourist Development Co-operation (KTDC). 

KTDC's financial programmes are for projects that 

would enhance tourism in Kenya. The projects include 

Hotels and tourist attraction sites such as Game parks 
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and Geographical areas, i.e it specifically handle the 

development of the necessary infrastructure for tourism 

in Kenya. 

The development finance institutions have mainly 

financed viable projects without critical assessment of 

their priority in the economy. This has led to over

investment in some sectors and under-investment in some 

other key sectors. These institutions will only play ~ a 
'I' ~. .,.. 

more effective part in the industrialization process if 
• 

they make a deliberate effort to finance projects which 

fill the gaps that exist, especially in the production of 

inputs required by othe r domestic industries. 

Collaboration with IPC may solve this drawback. Also to 

be noted is the fact that in some instances, two or more 

development finance company I s have not knowingly finan ced 

the same projects; this shows lack of co-ordination or 

consultat ion among the finance companies. 

4.5.8 Commercial Banks 

commercial Banks also have a role to play in the 

industrialization process, through their financial 

advances and/or loan arrangements. 
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4.6 OTHER INSTITUTIONS 

Other institutions that support industrialization 

are: Kenya Institute of Industrial Training (KITI), 

Chamber of Commerce and Industry, Kenya Association of 

Manufacturers, Tea Research Foundation, Coffee Research 

Foundation, Central Bank of Kenya (CBK), etc. CBK was 

established in 1972. The Bank I s role in industrialization 

revolves mainly in the way foreiqn exchanqe is . all.ocated; .. '." 
and controlled, and ' the process of technoloqy 

acquisition. The central Bank could adopt foreign 

exchange control and allocation policies which 

discriminate in favour of certain domestic industries. 

For instance, during foreign exchange shortages, the bank 

could give priority to those industries and sectors 

regarded as strategic or more important to the economy. 

The Bank could also use foreign exchange allocation to 

protect certain domestic industries by preventing 

importation of competing products. 

There are also a number of international research 

organisations and non-governmental organisations based in 

Kenya, whose activities contributes to industrial 

development in one way or the other. These include: the 

International Centre for Insect Physiology and Ecology 

(ICIPE); the International Council for Research in Agro-

78 



The weak coordination among the institutions means 

lack of the relevant information for some users, at the 

right time. There is need, therefore, to reactivate 

information systems where they exist and establish some 

where they don't exist. This will enable the institutions 

concerned about industrialization to be informed of the 

industrial infrastruc.ture and requirements that are 

needed for industrialization. 

",-y 

4.8 MAP ILLUSTRATIONS • 

The maps numbers 1 and 2 on appendix 12 shows the 

distribution of industries and electricity. The maps 

shows that areas with high density of industries are 

sufficient with electricity . Map number 3 shows the 

distribution of mineral deposits, while map number 4 

shows the communication (transport) network. The areas 

with high density of industries as shown in maps 1 and 2, 

also have excellent communication network. 

4.9 INSTITUTIONAL LINKS, INFORMATION FLOWS AND 

INFORMATION SOURCES 

Having outlined the activities of institutions that 

support industrialization in Kenya, it is useful also to 

look at how the institutions interact, the information 

80 

, . 

( 



flow patterns and the information sources . As stated by 

Neelameghan (1992), a wide range of organizations and 

agencies, in the public and private sectors, are directly 

or indirectly involved in the development of industries, 

especially the small scale enterprises. The small scale 

enterprises receives a variety of assistance including 

finance, know- how, information advice, equipment, etc., 

from different agencies; or it may have to operate 

a cco r ding to regulatory measures formulated by some of , 
" 

thea. 

Therefore information s ystems establ ished to provide 

industria l information should be aware of the 

i nterl i nkages and informa tion f l ows among the 

institutions. Profile of institutions should show the 

t ype of services, a s sis tance, etc . , offered by t he 

i nstitut i ons, e . g. 

a) what kind of information is being generated, by 

whi c h unit or by whom and for what purpose in 

organization; 

b) what information is tra nsmitted to whic h other 

a gency, in what form and at what fre quency ; 

c) does the information flow accompanies/parallels 

the assistance/ advisory service pattern from an 

agency to the enterprise; 

81 

• 



.. 

d) what information is received/ demanded by an 

agency from a small enterprise; 

e) how is the information received by an agency from 

another agency or the small enterprise handled, 

processed and used; 

f) what data and information would be most useful to 

each agency in order for it to be able to provide 

optimal assistance to the small enterprise; 

g) what documentation is available about the 
',,-.- ~ 

. "'r"~ 

structure, programmes, services and activities of 

these agencies; and 

h) what are the contact points, information 

flow/channels, etc. , to each of the agencies. 

Such information would also help in establishing 

networks and resource sharing arrangements among the 

agencies and between them and the small enterprises. 

Based on the functions and/ or activities of 

institutions that support industries (especially small 

scale industries), the following sUbsections shows the 

types of linkages that exist, the information flow 

pattern and the information sources. 
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4.9.1 Interlinkages with the National Council for 

Science and Technology (NCST) 

NCST is an institution having the mandate to co

or dinate other institutions for the successful execution 

of developmental activities. Its linkages with other 

institutions is illustrated in figure 4 . 1. The solid 

lines r epresent the present linkages, while the dotted 

lines represent linkages that are recommended. The 

linkages are mainly on advisory and policies relating to 
science and technology matters. The lrnk~ with the~Gffice 

Figure 4.1 - Interlinkages with NCST 
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abbreviations used are shown on page 85 
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of the president is on technical advices on the research 

clearance applications. 

4.9.2 Interlinkages of the Ministry of COmmerce and 

Industry 

The linkages between the Ministry and other 

institutions is as illustrated in figure 4 . 2 . The type 

of links are as explained in appendix 2 

Figure 4.2 - Int!rliokages with the Ministry Of 

Commerce and industry 

other government 
departments 

NCST 

Chamber of Com
merce & Indust . 

other banks 
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Ministry of Comm. 
and Industry 

DDC 
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Small scale 
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abbreviations use are shown on page 85 
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KIPO 
NCST 
KAM 
KBS 
DFIs 
DOCs 
UTA 
IPC 
OP 
KRTT'T 
Mcn 
CBK 

Abbreviations of the figures 4.1. 4.2. 4.3 and 4.5 

Kenya Industrial property Office 
National Council tor Science and Technology 
Kenya Association ot Manufacturers 
Kenya Bureau ot Standards 
Development Finance Institutions 
District Development committees 
Kenya Bxternal Trade Associations 
Inve.taent Promotion Centre 
Oftice ot the President 
Xinistry of Research, Technical Traininq Technology 
Xinistry of Commerce and Industry 
Central Bank of Kenya 

4.8.3 Interlinkages with Deyelopment Finance 

Institutions (DFls) 

The DFIs .and other financial institutions provide 

the following types of services to small entrepreneurs: 

a) financial assistance; 

b) econom i c and technical a dvice and information; 

c) advice and information on the small industrie s 

sector e . g . , s cope and prospects of small 

industries, technical know-how , ma rketing, etc . ; 

d) research and development facility liaison with 

related organizations. 

For executing its functions, such as examining the 

economic viability and technical feasibility of project 

proposals submitted by small entrepreneurs, the bank 

collects information from different sources. Information 

is collected and used by the DFI for monitoring the 

progress of the small industries which it finances. At 
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the same time the bank also generates promotional 

1 i terature, pre-sanction reports, inspection reports, 

monthly and quarterly reports, etc. These can be useful 

sources of information for the entrepreneur and other 

agencies concerned with the development of small 

industries. Figure 3.2 illustrates a DFIs links with 

small enterprises and other organizations. 

Figure ".3: Interlinkages with Deyelopment Finance 

InstitUtions (DFI) 
~--.,-~. 
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abbreviations are as shown on page 85 
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Basically, four types of information are needed for 

the promotion and development of small scale industries. 

These are: Technical information; Development 

information; Regulatory information; and Market 

information. 

Figure 4.4 illustrates the inter-institutional flow 

patterns of technical information . 

. ,," 
Development information usually flows - froll the 

W.' .,....' '. 

generators such as DOCs, Industrial offices, to the users 

such as small enterprises. Regulatory information 

emanates from government regulation-making bodies to 

areas intended for, e.g. industrial regulations for 

industries and they can be sued f or not adhering to the 

regulations. The market information flow is as 

illustrated in figure 4.5 
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Figure 4.4 - Technical information: flow pattern 
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CIIAP'l'ER I'rvB 

S.O INFORMATION NEEDS OF SMALL SCALE INDUSTRIES 

The development of small enterprises is of vital 

importance to developing countries. The small industries 

sector contributes, in several countries, close to 50 per 

cent of the Gross National Product (GNP) and provides 

employment to an important segment of the workforce 
, ~ 

(Neelamegnan 1992). The"" need to 'provide effiJ~i'lt' artd 
!. wr. .-:r;t.-r - '" 

-. '!'I'. .' • 

effective information support to manage various facets of 

small enterprises is being recognised in an increasing 

me a sure. 

A small scale enterpri se, defined in the case of 

Kenya in chapter three section 3.3, I ike any other 

production organization has the following major functions 

that have to b e exe cut e d: Production , marketing, 

personnel and finance. Figure 5.1 shows an enterprise 

viewed as a dynamic continuous problem solving process. 

The role of information as an aid to finding solutions to 

problems and decisions thereof and the patten of flow of 

information within the enterprise and from outside as 

indicated. The enterprise is viewed as a 

Commodity/Service Production-Distribution System (PDS). 

It is, in general, made up of interacting functional 
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components, such as the following: Input , output, 

Processing , Marketing and System management. Expected 

outputs of a PDS include: Goods, Services and 

Technology/Knowledge. The proportion o f these outputs may 

vary from one system t o another , and t h e output of one 

system may be used as input to other systems. Major 
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inputs to a PDS include: Human resources of various 

types, materials, facilities, equipment resources; 

Technology/knowledge resources and Financial resources. 

Essential functions of the PDS management include: 

Resource allocation, that is planning the appropriate ' 

allocation of mobilizable resources to the components of 

the PDS; Direction; Monitoring; Quality control; 

Performance assessment and system development. The 

effective and efficient performance of these management 

functions requires timely, reliable and relevant data and ' 

information on such aspects as the following: 

a) Resource opt ions 

b) Alternative s ources of each o f the resources 

c) Characteristics and conditions of avai l abi l ity of 

each res ource 

d) Alternative strategies f or resource mobili zation 

and devel opment 

e) The capacity and capability of the system 

(enterprise), that is, information obtained 

through systems analysis 

f) Performance of the system, that is, information 

obtained through performance analysis 

g) System requirements, that is, requirements 

analysis information 

h) utilization of the resource inputs 

92 



i ) Market potential , that is, market research 

information or market intelligence 

j ) Environment, that is , state of the economy , 

i ndustry, regulatory measures, technological 

developments, etc. 

Figure 5.2 shows a business enterprise viewed as an 

input-output syst em indicating the dynamic flow and use 

Figure 5.2 - Business as input - output model 
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of information within the system and in a quality control 

context. Information is shown as an input for quality 

evaluation, control and development in relation to the 

different component units. 

For the execution of the activities, the management 

requires relevant information so as to perform activities 

such as strategic Decision making (strategic planning) 

and Tactical planninq. strateqic planninq is the process 

of determi~inq the maj'or objectives of an 'cmterpr i"se and 
~m ~. • 

the policies and strategies that will qovern the 

acquisition, use and disposition of resources to achieve 

those ob j ecti ves. Tactical plann ing i s concerned wi t h 

details of deployment of resources to achieve the 

strategic plan goals. An essential common characteristic 

of s mall enterprises is the wa y they are managed and 

operated: usually, the owner/ manager assumes the full 

responsib i lity for s trategic and tact ical dec i sions . The 

following sub-sections deal with information needs of 

small scale enterprises. Subsection 5.7 deals with the 

information sources. 

5.1 INFORMATION FOR MANAGEMENT 

In an organization, strategic decisions made by 

those in managerial positions or in authority can affect 

the functioning and operations of that organization. 
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Therefore, the primary objective of an information system 

for the enterprise should be to provide the decision 

makers with relevant, reliable and timely information to 

assist them in making gainful decisions (Neelameghan 

1992) • 

Figure 5.3 illustrates in a general way information 

flow in a Management Information System (MIS), while 

figure 5.4 illustrate the enterprise environment. An MIS 

may serve a single entel7P.!-~.e or may be designed to serve 

a -group of enterpris es aQd the agencies conce~ed with 

them . A small enterprise may not have the necessary 

resources to establish and operate a sophisticated MIS. 

Therefore , the government or another agency of small 

enterprises promotion and development may set up a common 

or cooperative information system for a group of 

enterpr i s e s, f o r e xample, in a n indust rial estate, though 

each ente rpri s e will need a n i nformat ion f ac i lit y 

integrated into its structure to assist its various 

management and operational activities and make effective 

use of external information fa c ilities. 

The stakes and risks involved in strategic decision 

making are relatively high and therefore the enterprise 

may be subjected to external influences and 

i nterventions. Hence, the development as well as trends 

in the environment the economy, the political, 
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regulatory, social, technological and related 

factors/issues - at the local, sectoral , national and 

international levels need to be scanned and decision 

makers alerted of their likely impact on the affairs of 

the enterprise. Similarly, they should have timely 

information on potential opportunities for resource 

mobilization and development, new projects, expansion of 

activities and programmes, etc. The above mentioned 

environmental trends are discussed in the followil'!9 sub-

sections. 

5.1.1 Political conditions 

"" ....... ~".-~"'", -"'" ~"'~;:;~~~J.",,,lji,,,,,.;, 

Examples of political factors that may affect the 

planning and development of enterprises and hence need to 

be kept continuously informed about include: 

a) Durability of the existing regime 

b) Attitude of the regime and of its opposition to 

business and other financial investments. 

c) The institutional process of succession in the 

national government. 

d) Political risks, such as, competing political 

philosophies, social unrest and disorder, vested 

interests of local business groups, recent and 

impending political independence, and armed 

conflict and internal rebellion for political 

power . 
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e) New international alliances and regional 

groupings. 

5.1.2 Social Conditions 

Enterprises find that involvement in social issues 

is not an optional luxury but an important part of the 

climate in which any modern enterprise must operate and 

develop. Daniel Bell, commenting on the conditions of r. 
social changes that affect activities of enterprises, 

says that social changes arise from 

a) A diffusion of e xisting things, of privileges and 

goods, from the few to the many. This leads to a 

change of scale and change of institution; 

b) contraction of time and space due to transport 

and communication facilities; a nd 

c) Increased I non-marke t I public decis i on - more a nd 

more of the problems cannot be settled by the 

market, but involve community decisions. This 

produces an increasing interest in measuring 

satisfaction, discontent, health, education, 

progress and other behavioral characteristics of 

society that cannot be kept track of by money 

accounts. 
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Therefore, forecasting social values and social 

indicators appear to be of equal importance as 

forecasting such traditional economic indicators as GNP 

as major projections important to development planning, 

especially industrial development, and decision making. 

Such social indicators for the urban area include: 

Population density, early marriages, divorce rates, 

population per doctor, death from road accidents, number 

of automobiles to people, the proportion of teen-agers in 
..... 

schools, number of telephones to people, etc. 
" 

The important sociological factors to be taken note 

of a nd on which i n forma t ion and data would be f r equent l y 

required inc lude the following: 

a) Demographic structure: Size, loc ation, age, sex, 

ethni c structure, oc cupation, economic 

distribution of the present and future 

population, and the rate of projected change in 

these factors. 

b) Shifting expenditure priorities: Public versus 

private consumption of goods and services; 

preference shifts within product groups; 

acceptability of substituted and synthetic 

products; relative emphasis on personal needs, 
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home, transportation, communication, 

entertainment, health, education, foreign versus 

domestic goods, etc. 

cJ Role of government: Activities of local, state 

and federal governments as customers, investors, 

competitors, quasi-judicial controllers, 

coordinators qf .economic, social and political 

activities, and as sources of information. 

d) PUblio and leqal attltude. ,tovard. bu.ine •• : 

Attitude toward big business and small' business; 

toward sanctity of patents; toward what 

constitutes monopoly, interstate commerce and 

restraints on trade; toward public control of 

prices, profits, labour and material costs, etc. 

e) Labour conditions: Labour back-pressures against 

automation and the introduction of new products; 

the availability of skilled labour; the labour 

union-management bargaining balance; domestic 

versus foreign labour costs; management 

flexibility on hiring and layoffs, etc. 

f) Education: The number of trained scientific, 

technical and skilled personnel output from 

academic and training institutions; the levels of 

sophistication of consumers; and the output of 

university research programmes. 
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g) Other factors: For example, socially defined 

norms, social customs and traditions, cultural 

practices, urbanization, etc. 

5.1.3 Legal and Regulatory Enyironment 

It has been said that the thicket of regulatory 

conditions in some countries may be particularly dense 

and constitutes one of the main obstacles to business 

forecastinq in those cO)1lltries (Neelameqhan 1992). A 
" 

plethora of reqqlatory measures may ' be 'used by 

governments to intervene and overrule market forces. 

Regulatory conditions that may affect the operations of 

an enterprise include: 

a) Industrial licensing policy; 

b) Import restrictions and regulations; 

c) Regulations relating to monopoly and restrictive 

trade practices; 

d) Antitrust laws; 

e) Differential taxation measures; 

f) Tax holidays, exemptions, and remissions; 

g) Allocation of foreign exchange for import of 

capital goods and strategic raw materials and 

components not available indigenOUSly; 

h) Export obligations and import substitutions 

including incentives and/or obligations for 

expenditure on research and development; 
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i) Commodity rationing; 

j) Price controls; 

k) Channelling of foreign aid and collaborations; 

1) Technical collaboration with foreign firms; 

m) Availability of credit guarantees; 

n) Availability of priority sector credit; 

0) Capital issues control; 

p) Reservation of areas of public sector investment; 

q) Distribution of qoods.; 

r) Labour legis~ation', and .. 
s) Judicial decisions affecting government 

regulations. 

These regulative measures may have a variety of 

impact on industries as a whole and on indiv idual 

enterprises. Illustrative examples are: 

a) Government administrative regulations that delay 

carrying out of routine decisions may increase 

the marginal capital output ratio by either 

causing excessive inventory holdings or, in their 

absence, resulting in production delays. 

b) The building up of a new plant or modernizing an 

existing one could contribute to economic growth; 

but, the regulations and restraints on these 

routine decisions also cause losses . 
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c) Excessive controls may also produce regional 

inequalities within the country, a tendency to 

invest in too capital-intensive equipment, lags 

in the growth of the targeted priority 

industries, distortion in output pattern earlier 

envisaged, graft, and so on. 

It may, therefore, become necessary to divert 

personnel to attend to all the diverse adainistrative 

tasks and handling ot ·relations' with the 9~ve~ent and 

the bureaucracy at various levels. Small firms can hardly 

afford this. 

A practical way through the maze is to assemble and 

organize all relevant information and data about each 

regulation, at least the more important ones, which 

affect the company, keeping up-to-date with any changes 

in them and in related areas, providing background 

information for understanding the rationale for the 

measures and systematically noting the nature of their 

impact as feedback information. This would enable all 

concerned making right judgements about any particular 

regulation given assumptions about their environmental 

conditions. 
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5.1.4 Economic and Business Conditions 

The following macro-economic indicators of 

environmental conditions could have significant impact on 

business operations: 

a) Government expenditure in the economy 

b) Level of industrial production 

c) Degre,e of capac;:ity utHiz-a~ion in the '-industry-
" " . ~'.:o!I: .. 

to' whic h 'an ent~rprise belonqs -
~- , ,', "" -~..,... ~ 

d) Availability of steel and other construction 

materials 

e) Availability of power/ energy 

f) Foreign exchange situation. 

The macro-economic indicators constituting the major 

external influences on the operations of an enterprise 

inc l ude: 

a) Growth and profitability of end-user industries 

b) Changes in the technical characteristics of the 

products required by the end users 

c) Behaviour of the government as a consumer/buyer 

of the output of the enterprise 

d) Nature of the competition offered by public 

sector units as supplier of competing products 
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e) Nature of the competition offered by the public 

sector and in private sector with special 

reference to quality, price and efforts for 

development of new goods and services through 

research and development. 

A useful approach would be to integrate information 
~, 

relating to a country's economic growth with that which 

applies ~o stability conditions:, Examples of 'sp-ec::ial 
". 

issues relating to developing countrie.- on which 

information and data would be required are: 

a) changes in the growth of production and income; 

b) Extent of mobilization of resources for 

development; 

c) Changes in the national savings ratio to GNP; 

d) Efficiency of utilization of existing financial 

resources; 

e) Compatibility of the social institutional 

framework with development and related policies; 

f) Population growth problems; 

g) Relative emphasis on development in national 

planning vis a vis, for instance, defence; 

h) Stability of the currency; confidence in the 

future value of savings; 

106 



i ) Rate of increase in import capacity and of 

foreign exchange earnings; 

j) Measures of economy on expenditures on imports; 

k) Efficiency of management of balance of payments 

and external debts; and 

1) Internal consistency and compatibility between 

policies on development and those on finance. 

5.1.5 Technological Deyelopments 

The 'st;atus ~ the t e'phnolciqical environment is of 

particular cOJ:lcern to enterprises using sophisticated 

technologies, such as, electronics, semiconductors, and 

c hemicals. For such enterprises, the management has to 

periodically assess and act upon the strategic, 

administrative and oper ational i mplications of their 

c ommitment. They require information, expertise and 

expert advice on various aspects of technology and trends 

in r e search, s ens i tivity to potential l y p r ofi table 

ventures and organizational flexibility to respond 

productively to competition . The process of technological 

change may be considered in three stages: Invention, 

innovation, and diffusion. Technological environmental 

scanning covers: 

a) Research and development activities in progress; 

b) New product announcements; 

c) Patents taken and applied for; 
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d) Technology transfer arrangements; 

e) Surveys of indigenous technology; 

f) Technology import and options thereof; 

g) Adaptive technology; 

h) Appropriate technology; and 

i) New management techniques and ideas, and problem 

solving and decision making tools and techniques. 

A prel4-_ina·ry task isv t~. study ()f technological 

s()lIrce. _ ~nd'· respurees' beyond ~,e cOlllPlmy's control, the 
~ .. ZI' 

scientiflc community in general and the company's 

competitors in particular. Government contract 

announcements, publ ici ty releases, professional and trade 

talks and papers, the mass media, etc., are useful 

sources of information on current development programmes, 

which will be a starting point for forecasting. The 

important point is to analyze and digest the information 

and present in forms and formats convenient to users. For 

technologies that are not easy to forecast in this way, 

identifying gaps by matching existing technology with 

that required to achieve the sociological and economic 

goals set in the national development plans or implied in 

the sociological and economic forecasts may be attempted. 

The gaps thus identified may suggest lines of research 

and development work, or search for know-how by other 

means. 
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5.2 PINANCIAL INFORMATION 

Most small enterprises have a chronic shortage of 

capital. This may be partly due to the entrepreneu-r'a 

inability to attract or have access to sufficient capital 

and/or credit for his company and partly to a frequent 

imbalance between fixed and working capital. It can also 

result from poor inventory control, high wastage, low 

level. of efficiency in p~oduction, incorreet pricing 

methods, , etc. Shortage o-t -finance may _ prevent an 

enterprise from operating efficiently and impose 

additional costs when short-term credit has to be raised. 

Small scale enterprises, therefore, needs information on 

financial institutions and their loan terms. Discussions 

with the financial institutions staff or other financial 

advisers on financial management in enterprises is also 

a requirement. 

5.3 MARKET INFORMATION 

Marketing constitutes a difficult task for many 

small enterprises given their limited management 

resources and skills. Most SSIs in developing countries 

confine themselves to supplying their local markets; but 

several governments have devised mechanisms of assisting 

them to expand their markets through greater awareness of 
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market opportunities and greater information on SSIs 

products to potential clients. For example, there have 

been campaigns on promotion of export-oriented products. 

Thus information about national, reqional and 

international market trends is a requirement. 

Entrepreneurs should also accept the fact that, long-term 

survival or growth of the enterprise depends on the 

entrepreneurial ability to adapt production to changinq 

lIIa-rket conditions.; G,overnm~ntll' ca~ play an illlportant role 
, , , " ,. . 

in the development of looal ' as "'eU as international sub-
!II!!III.L. .. .lao. ~ "t ~ .. ~:. -

. ",. 

contracting information services, and in opening up new 

markets, for instance through public sector procurement. 

The information needs are as follows: 

a) Competitive position of products: Data from 

comparative study of competing products for 

evaluation against the market situation and/or 

the products being produced and those proposed 

for production by the enterprise. 

b) Customers: variations in composition, 

priorities; new uses of products and services; 

causes of customer dissatisfaction. 

c) Market: Size and trend in size. Type and number 

of orders, and demand for new products. Market 

structure; territorial potential and yield and 

variations thereof. Customer demands. Relative 

market profitability. 
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d) Sales: Distribution channels. Specifications, 

sales conditions and contracts. Legal and related 

information on contracts. Packaging, advertising, 

exhibitions, pricing, etc. Co-operative marketing 

schemes, government purchase schemes, and 

assistance offered by trade conditions. 

e) Sub-contracting; Information on prospective 

demands for parts, components, and products of 

£he larger industrial ent~r,prise~ directly as 
~, ~ 

, j'l .. 

well as .. ~rough sub-contraqtinq ,exchanges,. 

COMMON SERVICES INFORMATION 

For the efficiency of its operations, a production 

unit, particularly a small scale enterprise requires tool 

room, testing, quality control and workshop facilities. 

The competing nature of enterprises also make it 

necessary for enterprises to be in contact with R&D 

facilities, such as, laboratories. The laboratories of 

the NeST can provide such support to the small scale 

industries. For small scale units, however, it may not be 

viable to maintain such facilities by/for each unit. In 

industrial estates, such facilities may be provided as 

common services to all of the enterprises in the estates. 

There may also be private organizations or cooperative 

establishments providing such services. Each industrial 
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unit needs to be informed of the variety of such common 

services available and on the conditions of their use. 

Such common facilities also help in the maintenance and 

repair work, and for demonstration and training of new 

personnel. Common service facilities usually required by 

small scale enterprises include: 

a) Tool room, with dies, jigs and fixtures, forging, 

casting, and lIanu.t~e:turingtacillty 

b) Testi"ng and qualitY.",control laborat(!)ry -

mechanical, physical, chemical, and biological 

testing. This could be provided by R&D 

institutions. 

c) Workshop facility, such as for heat treatment, 

electroplating, forging, finishing, diecasting, 

foundry, and special purpose machines. 

d) Equipment available on lease or hire-purchase, 

for example, power tools, inspection equipment, 

hauling and material handling equipment. 

e) Mobile workshop and laboratory services, 

especially useful to industries located in rural 

areas. 
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5.5 INFORMATION ON OTHER FACILITIES 

The small scale unit needs information on the ... ' 

availability and regulations concerninq other service. 

and facilities as well. For example, ,-
a) Warehousing 

: ~ 

b) Showroom, display and exhibition 

c) ' Advertising, ' and p~licity channel. 
~ 

d) Legal advice 

e) Accounting and auditing 

f) Fire protection 

g) Insurance for persons and materials 

h) Clinics, first-aid and hospitals 

i) Banking and financial transaction facilities 

j) In- service training and apprenticeship 

k) Cooperative and sponsored research facilities for 

* Testing of raw materials and products 

* Carrying out investigations relating to: Local 

sUbstitutes for raw materials imported from 

abroad or brought from other parts of the 

country; utilization of by-products and waste 

products; and finding solutions to 

manufacturing process problems, equipment 

p r oblem, etc. 

-
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* Demonstration, setting up pilot plant, 

consultancy and technical matters including 

standards and specifications. 

The research facilities could be provided by 

research institutes or university research laboratories. 

The NCST I S research facilities can play an important 

support role. 

5.' IKrORMATIO. RBQUIRBD AT DI~~B~ 8TAGB8 

Neelameghan (1992) has summarized, as shown in 

appendix 3, the variety of information to be provided at 

different stages to the different categories of persons 

involved in a product planning and development project. 

The variety of information in the appendix also applies 

to operating enterprises. For small scale industries 

without R&D establishments, there is need for governments 

to assist them in identifying R&D institutions relevant 

for their research needs. 

5.7 INFORMATION SOURCES 

Information sources include directories, periodicals 

and ad-hoc reports of the different institutions, and 

direct contact through correspondence and personal 

visits, with the appropriate institutions and agencies. 
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appendix 4 presents a brief survey of the major external 

sources of information on various aspects of establishing 

and managing a system for new product development and 
..... 1 '1"1 : ... 

Il!.~ 

-)10(, '\ V"!, 
industr ial production. . .. ;.~;.;Ji"~ 

The information needs of small scale industries as 

outlined in the preceding sections are varied and wide 

for one institution to pro¥j.~e. Some countries " have 

established agencies-"' o_l' . :,ipst;i tutipRs to, - 'collect 
_ • u _ . "- f~ :tj . . , 

lnfor.atiJon froifthe various llistitutions"and disseininat. 
'''i'.1 : ~""";' "' ... 

the same to the industries. 

The provision of information to small scale 

enterprises in Kenya has not been sufficiently co

ordinated to ease the tasks of industrialists in looking 

for information. The status of information provision in 

Kenya is discussed in chapter seven. 
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ClmPTBR SIX 

LITERATURE REVIEW 

6.0 TECHNOLOGY TRANSFER 

The role of technology in socio-economic growth, 

development, and trade has been extensively discussed 

since R. M. Solow's dramatic and much-quoted attributi.'on 

of nearlynine-.tenths" of the qro~ of per capita ineome 
~.i.iI 'I ".";: 

between 1909 a-n'd" 1949 in the united States t 'o 
• 

technological progress. By 1966, S. Kutznetz, in 

substantially pioneering ideas concerning the rate, 

structure and spread of modern economic growth, concluded 

that the direct contribution of man-hours and capital 

accumulation would hardly account for more than a tenth 

of the rate of growth in per capita product, probably 

less (UNCTAD 1990). The remaining large unaccounted part 

must be assigned to an increase in efficiency in the 

productive resources - a rise in output per unit of input 

due to the improved quality of resources, or due to the 

effects of changing arrangements, or to the impact of 

technological change, or to all three. This is in 

agreement with Juma (Juma 1989) that recent studies have 

shown that the main sources of economic growth lie in 

technological innovation and institutional re-

organisation. 
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A production function in which the output produced 

is in relation to capital, labour and managerial skills 

or organizational technique s has been experimented. The 

realization that qualitative improvements or innovations 

in anyone of these elements could bring about important 

changes in output and productivity emphasized the 

importance of the economic aspects of technological 

change and innovation. International comparisons of the 

structure of production, the impact of national 

charactedstic8 and technological ' capacity on the , , 
~ 'I'll! • 

commodity composition of trade, as well as international 

technology transfer issues and policy responses, have 

become subj ects of worldwide c oncern . More recently, the 

effects of technological change as well as the economic, 

commerc i a l and de ve l opme nt a l a s pe cts of new and e me rgi ng 

technologies have been studied by UNCTAD. Several methods 

of technology transfer and absorption, as well as 

polic ies f o r stimul a ting a nd mana g i ng R& D as a s ource o f 

technological change, productivity and competitivity, 

have also been the subject of in-depth analyses. 

Attention is currently devoted to the issues of financing 

technology flows and technological investments 

(absorption, adaptation, generation) in order to enhance 

the contribution of technological advances to 

development, growth and trade. 
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It will be useful to understand the relationships 

between science, technology and production. Figure 6.1 

present a cybernetic model of the inter-relationships of 

the three and shows the siqnificance of information as a 

vital component in a nutshell. 

In the model there are four types of boxes. Boxes I

III represent potentials of science, technology and 

production spheres respectively. The notions of S&T have 
~ .;" 

J5een applie4 h,.ere .C.C6M~nCJ to the wlde~y , ,Il-Ccepted 
~' ~ >M iI. 

convention ~hich includes fundamental research in 

science, where as technology covers applied R&D. 

Boxes IV-VI illustrate processes of transformation 

taking place in all the three spheres. The essence of 

science is the research activity aimed at discovering new 

phenomena and truths, the technology sphere focuses on 

transforming these theoretical developments into 

practical applications while production focuses on 

converting them into goods and services to satisfy human 

needs. 

Boxes VII-IX present results obtained in the 

respective stages of the whole cycle. Box X illustrates 

the stock of world technical knowledge which is freely 

available and may be called non-proprietary. This type of 

external knowledge directly adds to the local sphere of 
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science and partly also the national technology, speeding 

up relevant R&D processes and simultaneously lowering 

their cost. Box XI represents the proprietary portion of 

world technical knowledge. It is protected by proprietary 

rights and kept confidential and is subject to 

international transfer on a predominantly commercial 

basis. The proprietary technical knowledge flows mainly 

into production and to' a lesser degree to the technology 

sphere. 

Technol,oqy,- as ~ef,i,ned in chapter one, sectlo" , l.$,. 
;r , . 

is the scientific, technical, engineering and managerial 

knowledge 

services 

necessary 

needed by 

for the production of goods and 

the society. As appl ied to 

manufacturing industries, technology can be considered as 

the knowledge, skills and methods nec essary for the 

productive functioning of an enterprise. It includes 

machinery and equipment, process engineering, all kinds 

of skills including managerial, financial and marketing; 

process and product know-how; institutional and 

organizational know-how; and information about equipment 

and knowledge including information on information 

(Haile-Meskel 1988). As summarized by Neelameghan (1991), 

the technology needed for the complex process of resource 

transformation has the following components which may be 

needed in different proportions or at different levels of 

sophistication in different situations: 
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1) Technoware or object-embodied technology, 

2) Humanware or person-embodied technology, 

3) Inforware or document-embodied technology, and 

4) Orgaware or institution-embodied technology. 

If technology is essentially Knowledge, passing on 

such knowledge to another is the essence of technology 

transfer. Accordingly, technology transfer may be defined 
< . 

as a process by Whic.h a p"ackage of knowledge 

-/iJ.;:i'</f:et;,l >. 

.. , .:;" , 'f 

t'rarisf~rred fl."o. one wh.o either. owns it or has -acclas's 

it to another who wants that knowledge. 

Adei (1987), identified eight important channels for 

the transfer of technology. These are: 

a) Documentation, i.e. exposure to manuals, 

drawings, designs, layouts, process instructions, 

etc. 

b) Instruction, including formal instruction of firm 

training sessions or leave-of-absence to study in 

schools, colleges, or universities and on-the-job 

training and exposure to the right kind of jobs; 

c) Conferences, workshops, seminars, etc.; 

d) Visits and exchanges of specific individuals 

among affiliates or between them and their 

headquarters; 
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e) Supply of specialized equipment for the purpose 

of technology transfer; 

f) Working with trouble shooting teams; 

q) Joint ventures; and 

h) Importation and use of technology embodied goods. 

Technoloqy transfer may either be horizontal or 

vertical in character, or both. vertical transfer takes 

place between different staqes ,of R&D activities, 

implementation a~d explaita tion of an innovatioR~' wh 

hori zontal transfer involves the transfer of technology 

from one country to another or between institutions at 

the same level (e . g. research laboratories, c ompanie s, 

etc ) within a country. 

International technology t r ansfer, especially with 

developing countries as recipients, predominantly 

encompasses hori zont a l flows . Transfer of tech no l ogy may 

take commercial or non-commercial forms. The latter 

c overs all c h a nnels through which the freely available 

technical knowledge is disseminated allover the world 

(e.g. international conferences, training courses and 

publications). commercial forms involve so called 

proprietary technology, access to which or whose use is 

usually restricted (through industrial property rights 

or institutional methods of keeping it confidential). 
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Effective transfer of foreign technology leads to the 

building of national technological capacity in which 

nationals develop the abilities to carry out tasks and 

functions successfully as well as to understand the 

scientific principles forming the basis of the technology 

so as to be able to undertake improvement, modification 

or to change them to suit differing situations. 

These task. involve both pre- and post-investment 

activitie.s. ,Pre-investment t~s~ and. functions comprise 

of project identification followed by techno-economic 

feasibility studies, detailed technical design and 

specifications, choice of suppliers and contract 

negotiations, installation of plant and equipment and 

start-up operations. On the other hand, post-investment 

tasks and functions consist of assimilating the 

technology through mastering the operations; repair and 

maintenance, renovation and spare part production . They 

also include functions of adopting technology to 

conditions under which it is expected to operate as well 

as of generating technology and introducing them into the 

productive system. 

One of the most important determinants of the final 

balance of gains and losses resulting from technology 

transfer for the recipient country is the nature and 
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structure of links between science, technology and 

production spheres. In practice, it has frequently been 

the case in developing countries that, due to the weak 

link of local R&D infrastructures and between tllis sphere 

and the production sector, foreign technology proved 

detrimental to the domestic innovative activity. It 

replaced indigenous research efforts, diverted the 
,,: . "l ... 

attention of local R&D staff frolll the problem germane to 

the state ·of backwardness, biased scientific institutions 

towards current: pz:oduction issl1es (UNIDO 198'9,). We 
, ~ . .. 

isolation of the R&D sphere from production has in turn 

resulted in the information gap. Even if technology 

required to catch up with imported innovations were 

available in the country, the local companies's demand 

has been channelled abroad because of the lack of 

awareness of existing possibilities. Thus, as a 

derivative of the initial technology transfer, further 

c ontinuous purchases of foreign technology have been 

induced, thereby hampering the development of indigenous 

R&D activity. 

An adequate and appropriate technological 

environment is required for successful technology 

transfer. Some aspects of this environment relate to the 

existence of technology policy defining main direction of 

technological development within the framework of 
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national development priorities, of people with basic 

training in fields essential to the successful running of 

modern industrial activities, of a legal and 

administrative framework for the transfer and development 

of technology, of R&D institutions and of industrial and 

technological information systems and services. 

No one now denies the significance of technology in 

the overall transformation of an econoay. While this 

issue is of relevance to all countries i the question he!:"8 

is how developing countries, in a vastly altered world of 

slow growth, major contractions in international trade, 

important financial constraints and an extremely rapid 

pace of technological and structural change, are to 

ensure that the most adequate strategic decisions 

concerning technology are taken and that accompanying 

policies and mechanisms are set in place and implemented 

in a mutually supportive fashion. 

6.1 TECHNOLOGY TRANSFER AND DEVELOPING COUNTRIES 

Technology transfer to and within developing 

countries take two forms, horizontal and vertical 

transfers, as discussed in the following sections. 
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needs a certain innovative capacity and has skill 

requirements that must be met. The relevancy of 

information systems for the technology acquisition and 

transfer is as explained in section 6.3 

As technology is not defined by a single explicit 

blueprint, adaptive changes such as the use of different 
" 

raw materials, downscaling of plant size, diversifying of 
-. .,~ - ... 

the prOduct aii and . rede~iq!linq .of ~~ p,r<xlu.c~ may 'be 
. 

• 'if '." , 

,'~ needed. :rhe4,~ack . . ot "~ki,l!a! raw~teri..al.i :. 8l?a~, parts, 

market potential, etc., often force technology users in 

developing countries to introduce adaptations and 

organizational innovations into productive processes 

(UNCTAD,1990). These vital needs have helped to generate 

and build up technological capacities and capabilities 

over time. They appear to have laid a solid foundation 

for technological development in several developing 

countries, some of which are now starting to export 

technological elements or even composite projects. 

It has been reported that in many cases, developing 

countries may not have information on less expensive but 

equally suitable technologies available in other 

developing countries (Neelameghan 1992). Therefore, 

international programmes, such as Technical Co-operation 

among Developing Countries (TCOC) stress, among other 
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things, the need for developing countries to widely 

disseminate and exchange information on technology 

developments in their respective countries and on their 

experience with the use of particular technologies 

(Neelameghan 1981). Information systems national, 

regional, and global - should be capable of capturing and 

inventorying technology used in developing countries, 
- . -, 

disseminating widely information about indigenous 
~ '~. 

technology withinan~ . out~id. ,~ ,the countrt t~rO,uljJh 
': . . n " ," ',d:-,:-

¢ooperat1~e .• mechan~sms:, ,. ~dentify ,, ~ .. a.!'ierialtec~ology . .. 
needs, alternative technologies and their sources, and 

provide information support for technology assessment, 

transfer, choice and adapta t i on to the application 

environment. The kind of information and information 

support mechanisms needed for the purpose have been the 

subject of several national, regional and international 

discussion and papers. For instance, the main working 

Doc ume nt of UNISIST II Intergovernmenta l Con fer enc e 

(1979), the united Nations Conference on Science and 

Technology for Development (1979), the UNCTAD and other 

UN agency conferences . 

Timbergen identified that information and 

information exchange were key elements of international 

cooperation. If one nation (or group) has knowledge which 

enables it to achieve higher productivity, why are not 
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the others acquiring that information? The problem turns, 

in part, on the differential cost of communication within 

and between nations (and groups), that is, the cost of 

information transfer is an important factor influencing 

the world-wide diffusion of technological know-how. This 

communication cost varies with the area of application, 

averaging about 19 percent of the project cost as some 

studie. have shown. Teece, 
",. 'if 

based on his studies of 

,technology tra!lsfer costs., ,, p.oints ". out " that know-how 

tran$fer is - not mere.ly the ~ransf8'r ... of '" 'slit';-, of 
• J':!'I _ ~'J!'I :J;. ,~ 

blueprints and manuals that are usable at minimal cost to 

all parties; that the resources required for 

communication of know-how are considerable (varying from 

2% to 59% , averaging 19% of the total project cost), and 

that it is influenced by a number of factors. These 

findings and similar studies have important implications 

for the planning of national, regional and international 

technology information transfer mechanisms and bilateral 

cooperative arrangements in developing countries. In 

1965, developing countries spent about US $ 400 million 

in purchasing technology from developed countries; this 

expenditure amounted to about US $ 1.2 billion in 1975, 

and to about US $ 6 billion in 1985 (Neelameghan 1992). 

In importing and adapting technologies developed in 

environments different from their own, developing 

countries may be investing in technology transfer much 
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more than what would be required if their information 

systems were more effective and efficient. 

A major proportion of the science and technology 

information sources in demand in developing countries are 

those generated and/or located in the developed countries 

of the west - for ex.ample, periodicals, reports, and 
i' "i 

databases. These sources are expensive to obtain or 

access and re~re!,en ... t a s~~tantial ... part~ of the foreiqn 
~ ' ' " I'l" .,... ~_;;~: : 

el'Cqhai)ga cOIllP,One nt ", ,Gf the ' ~ infG1'IIation "~ys"t.e..in 

developing countries. Some countries cannot afford them. 

But what makes the situation ironic is that many 

developing countries often purchase back from abroad much 

of the worth-while research information or papers 

generated in their own institutions, even though it may 

only be a small fraction of the total volume (Neelameghan 

1981) • 

It is apparent that several researchers in 

developing countries prefer to publish in foreign 

periodicals. Ex.perience and studies indicate that one 

important factor is the poor technical publication 

capabilities in many of the developing countries. A good 

technical publication capability covers a whole range of 

facilities : an efficient and effective editorial and 

publications capability; a good refereeing system that 
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assists and encourages scientists to prepare papers of 

high standard; efficient and high quality printing and 

publishing facilities; and an efficient world-wide 

publications distribution and marketing system. A good 

national technical publication system will help capture 

at home most of the good research ideas generated in the 

country instead of having to pay in foreign exchange to 

obtain thell froll abroad later on: provide for better 

bibliographical con~rol of the country'. ". ·research 

efforts; ~nable the .cons,er:vation a nd earn~nq of~ foreiqn 

exchange through the sale and exchange of the periodicals 

and reports; facilitate the creation of databases of the 

nation's information sources which could become foreign 

exchange earning products. 

6.1.2 Technology Transfer - from R&D Institutions 

(Vertic al Transfer) 

It is significant that the role of science and 

technology in development within developing countries has 

recently received considerable political support. Ever 

since the ushering in of political independence to many 

third world countries in the 1950s and early 1960s socio

economic development has been recognized to he closely 

linked to the development of science and technology. 
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Taking developed countries, for example, their rapid 

economic and industrial successes are associated with the 

large investments that these countries put in their 

scientific and technological research. 

The concept of building up technological capacities 

over time has led, in many developing countries, to the 

creation of institutional structures for R&D and 

technological services (UNCTAD 1990). Many factors, so.e 

of them of a technical nature, but some also dependent on 

macro-economic condit-i,on$" ttle age o·f the techngloqie., 

the importation of new technolOgies and the size of the 

enterprises have an important influence on the way in 

which the transfer of technologies from R&D institutes to 

enterprises operates in developing countries, and/ or 

whether enterprises would undertake or generate a demand 

for such R&D and technical services. 

Scientific and technological infrastructure 

developed in developing countries and capabilities thus 

created have, in many cases, failed to fulfil their full 

potential as yet, and sometimes appear to lack the 

necessary links with the importation of technologies from 

abroad, as well as with the real technological 

requirements of the productive sector (UNCTAD 1990). The 

reasons may stem from financing, management problems, 

economic factors and technology pol icy orientations. 
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Deliberate efforts are currently being made in many 

developing countries to promote the process of technology 

transfer from scientific and academic communities and R&D 

institutes to the productive sector, thus capitalizing on 

locally developed or adapted technologies. A shift of 

emphasis is also under way towards establishing links 

between R&D undertakings and the acquisition of 

technologies from abroad. The following sections deal 

with details of technology transfer fro. R.'D institutions 

6.1.2.1 Research-Industry links 

As part of their overall developmental effort most 

developing countries are investing in research and 

development, in institutions of higher education, in 

r esearch centres, and similar programmes (Neelameghan 

1992). The long range goals include the development of 

r e search manpower, capabilities a nd facilities in the 

country, to provide support to development programmes, to 

ma ke their own contribution to the fund of knowledge in 

various fields, etc. In many of these countries 

facilities to provide a frequently updated inventory of 

ongoing research and dissemination of research results to 

potential users are weak. The capacity and facilities 

needed to convert ideas generated by research into 

innovations and their practical applications in 
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development programmes are again deficient. The transfer 

of an idea from the laboratory to the field - for 

instance the small industries, as an appropriate 

technology involves several stages and tl.e. Appropriate 

information support and services can help shorten the 

time lapse between the stages. Schumacher categorizes the 

various professional (and their organizations) that 
" 

participate in the innovation and its transfer process 

a.: 

a) scientists 

b) technologists 

c) innovation managers 

d) information consultants 

e) information brokers 

Another related and important category would be 

extension/liaison personnel and other intermediaries that 

facilitate technology delivery. 

various methods are used to establish liaison, 

communication channels and exchange of information 

between research centres and the industry so that 

industry may become aware of the innovations of the 

research centres on the other hand and for research 

centres to become familiar with the problems, needs and 

134 

., 

-"'";' - .~ 



" 

other aspects of industries, on the other. Thus, 

researches done in the country can at least in part be 

directly pertinent to the specific problems of 

industries. On the other hand, industries, particularly 

the small and medium scale enterprises, will have access 

to the expertise, information resources and facilities of 

the research centres. In some countries, work done and 

services rendered by a research centre to industry are a 
,:'/: 

source of supplementary revenue ' to tiie centre. 

Mentioned below are examples of cooperation between 

research centre (in university or independent) and 

industry as modalities of information and technology 

transfer. The research centre 

a) establishing and maintaining liaison with 

industrial units and enterprises agencies, 

offices, and organizations in the public and 

private sectors concerned with development and 

management of industries; 

b) providing advisory and consultancy services to 

industries and agencies concerned with industrial 

development; 

c) providing research and development support to 

industry; 

d) trouble shooting; 
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e) assisting in technology assessment, evaluation 

and selection; 

f) establishing appli~d research/technology 
~ 

development centres/projects within university or 

research centre with industry support and using · 

the human resources and facilities of the centre; 

g) training of i~dustry personnel; 

h) identifying and selecting appropriate training 
,-

prograllllles/centresl '*' 

j;) p,ilacement/attachm((mt' ,r-rangeJIe{ltl 

j) organizing and conducting of courses and 

workshops; 

k) organizing/participating in field activities and 

extension services and supporting extension 

services; 

1) providing testing, research and proving/pilot 

plant facilities for use by industry; 

m) undertaking industry diagnostic studies; 

n) demonstration of know-how; 

0) organizing exhibits of innovations, new 

products, processing techniques, equipment, etc. 

and participating in such events organized by 

other agencies; 
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p) organizing seminars and similar meetings on 

topics of interest to small industries and to 

organizations concerned with industrial 

development; 

q) organizing open houses, industry-research meets 

and similar get-together; 

r) assisting ente~prises in establishing information 

service units, systems, databases, etc.; 
~ .... ~; . • "!' ,-,' -~ ,·r. ,_".,;, 

s f' providinq in'for:mation ~services ,to small 

indust,r,tes(see ehap,ter ten); 

t) preparing and/or undertaking various studies and 

reports (see chapter ten) . 

Some good examples of liaison work carried out by 

insti tutions concerned wi th development of small 

enterprises, including provision of information support, 

are INFOTECH in Mexico City, the Danish Technical 

Information Service (DTS) in Copenhagen, the Caribbean 

Industrial Research Institute, Port-of-Spain, Trinidad, 

the National Institute for Small Industries Extension 

Training (NISIET) together with its Small Enterprises 

National Documentation Centre (SENDOC) in Hyderabad, 

India, and the Technology Resource and Livelihood Centre 

(TRC) in Manila, the Philippines. TECHNONET-Asia 

(Singapore) supported by the International Development 

Research Centre (IDRC), Canada, and the ASIA-Pacific 
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Centre for Technology Transfer (APCTT) are examples of 

regional services that include liason work with small 

enterprises. 
.,. i', 

6.1.2.2 Commercial transfer and Dissemination of R&P 

results 

Many developing countries have a strong component of 

.~~ ..... ~ 

~-<fl ". '\:l.~ . , 
R&D activities that are. spons9];'ed, supported~or funded-by 

~. ~, _. ~A 

~~, ~\k~ ,~ 9?Vernments oJ: .di-re_ct~y car~ied out by publ,ic sector - , 

institutions (UNCTAD 1990). Such R&D may concern itself 

with the design and engineering of new products and 

processes, as well as with the improvement, upgrading or 

updating of existing technologies. 

On the other hand, it is generally recognized that 

publicly-funded R&D institutions are not always well-

equipped to undertake the commercial exploitation of 

their own research results (UNCTAD, 1990). The knowledge 

and experience of bringing the results of R&D to fruition 

necessitates skill and specific measures. It is also 

recognized that the process of innovation and invention 

is only a small part of the total endeavour which leads 

to the use of the invention or innovation and finally to 

a business or commercial success. In an earlier study, 

it was reported that only one out of 500 ideas generated 
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in enterprises reached the stage of commercialization. In 

many instances, in fact, the phase after R&D results are 

successfully obtained is of critical significance, as it 

opens up possibilities for engineering design, .arke~ing 

and commercialization of R&D results. It is only this 

phase which can create ever-increasing productive 

opportunities, including the increase of employment and 

foreign exchange earnings. Neelameghan (1992) has 

summarized the .ain stages wM.ch At new idea undertakes. to 
, 

be ~utilized) as illustra1;e/!:' in apperl'dix ' 5 • . It !las been 
,..: 

observed that there is a gap between the different 

stages, resulting in delays of utilizing the new ideas. 

The gaps (delays) has been attributed to lack of 

information between the different stages, as there are no 

isntitutions mainly established for the pur pose of 

information transfer. Such institutions are essential for 

efficient transfer of technology. 

A few countries have tried to establish technology 

transfer agencies or national research development 

corporations to promote the transfer of technology from 

R&D institutes to productive enterprises (UNCTAD 1990). 

The main functions of these agencies consists in 

1) disseminating information on the availability of 

technology; 
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2) selecting the acquiring party or parties and 

working out the arrangements and agreements for 

utilization; 

3) giving assistance in obtaining patent protection; 

4) preparing techno-economic feasibility and project 

reports; 

5) helping in the transfer of data and information 

and fixing the possibility for fulfilment of the 

various stages for upscalinq to industrial 

proc:luctd.on i 
--HI 

!II 
6) collecting premiums and royalties from the 

entrepreneur and transmitting these to the R&D 

institutes; and 

7) assuming responsibility for engaging in legal 

proceedings on behalf of the R&D institutes when 

necessary. 

Technology Transfer Ce ntres (TTCs) may be 

categorized as follows (Neelameghan 1992): 

1) Technology Consultancy unit (TCU) 

2 ) Technology Transfer unit (TTU) 

3 ) Technology Coordination Group (TCG) 

4) Technology Coordination Centre (TCC) 

5) Technology Development Centre (TOC) 

6) Technology Research and Development Centre 

(TRDC ) . 
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The principal functions o f the TTCs are as shown in 

figure 6.2 

figure 6.2 - Functions of TCs 

Functions TCU TTU TCG TCC TDC TRDC 

1. Documentation of available . X X X X X X 
technologies , sources 

2. Economic , business X X X X X X 
consultancy 

~ ~-

~""'il.""'.\, J. Consulatancy on licensinq ~~~~~~, X X ~ X - --,Ii 
~~.a.~ 4: Prolllot i an, ot industrial 

;;;~~,~ 
X -'X X X ~~N=;P 

coop~ratiol\ 
. '. ' ' 

~ '~~., 

5. Transfer of foreign, R&D X X X X X 
results 

6. Exchange o f know-how among X X X X 
local industries 

7 . Transfer of local R&D results X X X 
8. Evaluation of imported X X X X 

technologies 
9. Adaptation of imported X X 

technologies 
10. Development of indegenous X X 

products 
11- Development of indegenous X X 

equipment 
12. Development of production X X 

processes 
13 • Applied research X 
14. Project management X X X X X 
15. Training X X 

Source: Neelameghan . 1992 

In many instances, applied R&D is carried out with 

relatively little reference to productive sector needs , 

yet valuable results or technological improvements of 

relevance to productive enterprises could be obtained, 

although they may remain idle for lack o f information 
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(UNCTAD, 1990). This is in agreement with Onyonga (1978) 

that there is a tendency also in the developing countries 

for useful information to be filed up in departmental 

cabinets, be it in the Ministries cor~in any other 

institution. 

The issue is less acute when selection of areas for 

investigation by the R&D institute is lIiade on the basis 

of the identified needs of the produetiye sector. The R&D 
, .,. 'r l'I'\' e -,- :r t'~' 

institutes are thus assumed to be aware of the eandidate 
,-, ... 
<A. ~lr 

enterprises that are interested in their findings. 

Despite this, a note or brochure giving the relevant 

information on the characteristics of the new "results", 

the main raw materials, equipment and instrumentation 

needed and their availability, the approximate amount of 

investment required for using the tec hnology or applying 

the improvement and the anticipated returns enable the 

e ntrepreneur t o make a prel iminary asse ssment of his 

possible interest. A public advertisement could also be 

inserted in technical and trade journals to ensure 

adequate coverage and enable interested parties to 

respond. It should be noted that preparation of 

information with a view to evoking entrepreneurial 

interest and the dissemination of information to 

prospective parties are an essential activity in the 

commercialization process. 
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6.1.2.3 Arrangements and agreements for utilization and 

transfer of technology 

Worth-while technologies have often come to grief 

because of faulty selection procedures, unrealistic terms 

of agreements and conditions and choice of wrong party 

(UNCTAD 1990). Advertisement and acceptance of the 
,-

highest bid Dlay sometimes result in selection of an 

enterprise tha,t does not have tpe re_quisi't!ll capa})Ui~y to 
iIIIIi " , •. -. J ~ 

tiN ~ . " ':. ' _ .. .. 

ups~a;}.~ .... an~ .\':~erate T t,he" tecp,n0lc)qy. After -the ",P:.ttie,s 

concerned have come to an agreement, the nature of the 

information to be transferred should be clearly 

stipulated in it. The R&D institutes mainly generate 

information on process know-how, either on a laboratory 

scale or, at the most, on a pilot plant or prototype 

scale. Much more information on raw materials, equipment, 

energy requirements, disposal of effluents, input-output 

ratios, costing, markets and operating manuals, etc, is 

required for successful industrial operation. Few R&D 

institutes are equipped to assemble the various elements 

of technology as a package. Misunderstanding may arise 

because the purchaser of technology, who sometimes lacks 

previous industrial experience (e.g. potential 

entrepreneurs or small-scale entrepreneurs) expects a 

turnkey operation from the R&D institute of the kind he 

would receive from a foreign collaborator when importing 
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technology. Unless the various elements of information 

and data to be supplied are explicitly spelt out and the 

respective responsibilities of the parties clearly 

defined in the agreement, the project will suffer f.rom 

delays, cost overruns and misunderstandings. The role of 

engineering and design consultancy agencies is crucial in 

bridging the gap between the data available from the R&D 

institutes and the technology package required for the 

settinq up of an ~ndustri~l Ullit by an en~rel>rene~r. 

6.1.2.4 Upscaling and marketing 

Highly skilled design, capability exists in some of 

the research and academic institutions (Juma 1989). 

However, the capability is not effectively linked to the 

productive sector. The process of linking the design 

capability with the productive sector is complex and 

needs to be examined carefully. In most of the cases of 

transfer of results from R&D institutes, the data and 

information available are based on laboratory, bench 

scale or at best pilot plant operation (UNCTAD, 1990). 

Agreements signed should clearly stipulate that further 

development work required, and upscaling to industrial 

scale and market development, will be the responsibility 

of the purchaser/entrepreneur. Even the pilot plant 

stage, and more so the subsequent stages, need 
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multidisciplinary teamwork. These stages are also 

progressively more complex and increasingly cost

intensive. At times, the entrepreneur selected is unaware 

of the implications of his responsibility for development 

or of the costs involved and this accounts for a number 

of delays and failures in the production of indigenous 

technology. such information should be made available in 

information support systems, be it technology transfer 

centre. or otherwise 

Even after a successful transfer of information, it 

will be necessary to monitor the plant when in operation 

and to solve technical engineering problems that could 

not have been foreseen in the earlier stages. Either the 

industrial entrepreneur should have competent 

technical/engineering personnel to deal with these 

problems or some understanding/agreement should be 

entered into with the R&D institute concerned for 

continued association and assistance. 

Technological/engineering inputs would also be needed for 

continuous improvement and updating of the technology. 

The association of the R&D institute usually ceases with 

the transfer of the data/information as stipulated in the 

agreement, but a farsighted view should visualize 

continued association over a sufficiently long period in 

an advisory capacity. 
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The above activities are among those necessary for 

speedy utilization of R&D results. However, these 

activities should be seen as part of the functional links 

between R&D institutions, consultancy and engineering 

organizations and productive enterprises. Consequently, 

it is essential for the various links in the innovative 

chain, namely laboratory-scale research, pilot plant 

investigations, scaling-up, design and engineering of 

co_erci.al scale pl.ant, production trials, etc. to be 
. ~.~. 

estab1.±Shed~ and IIItren¢hened in order to ensure- that R'D 
:- .Ii-

results effectively reach the productive sector. 

6.2 LIAISON BETWEEN INFORMATION FACILITY AND ENTERPRISES 

An information facility established to serve a group 

of small enterprises as in an industrial estate, should 

have close contact and interaction with the enterprises 

served (Neelameghan 1992). Such liaison work arises in 

the context of the information facility developing 

projects, programmes and services enabling the 

enterprises to have easy access to information and 

advisory services that they need for the efficient 

execution and management of their respective production, 

marketing and other business activities. The information 

facility/centre should independently study the 

background I infrastructure I interests and requirements of 
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the enterprises and the individuals therein as well as 

those of the organizations concerned with development of 

small enterprises . such studies can provide the framework 

for establishing appropriate types of information and 

data services and to identify information sources, 

systems and services at local, national, regional and 

international levels which can be accessed and utilized. 

Activities designed to transfer technology to enterprises 

can also benefit frGm such s tudies and liaiSon, work. ' In 
• , .. H- ~ I ~ -t~ , 

many countries such~ RaUonal ":orsub-natlona l ~e~t'i=e ~ i 's 
..... ~ .1,, : r r ... . ~' ' , ' • ' _. - ,,!! ' 

part of or affiliated to an institution or agency 

concerned with small industries. 

The main objectives of lia ison work are : 

a) I dentification of the technical problems that a n 

enterprise may encounter in the conduct of its 

business and to encourage and pe r suade the 

personnel of the enterprise to use information in 

finding solutions to those problems; and 

b) Learning about and collecting data and 

information on the future plans of the enterprise 

so as to be able to offer pertinent advice and 

develop appropriate information services to aid 

the enterprises in the formulation of plans and 

in their implementation. 
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The secondary objectives and byproducts of liaison 

work can be: 

a) Identification of the actual and potential users 

of information and data in the different 

enterprises; 

b) Identification of the actual and potential uses 
-

of information and data in the enterprises; 

c) stimulation and promotion of the effective and 

effici4int use of intormation tor increaslnq the 

innovativeness and productivity at all levels in 

the enterprises; 

d) Identification of the accessible information 

sources and services so as to develop information 

infrastructure and network facilitating 

information access and services to the 

enterprises; 

e) study of the information seeking and use 

behaviour of the different categories of 

personnel in the enterprises; 

f) Identification of experts available in the 

enterprises, research and other institutions in 

different fields for preparing databases of 

profiles of expertise: such expertise can be 

drawn upon for providing information, consultancy 

and advice to assist the enterprises; 
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g) Collection of data and information preparing: 

* databases of profiles of industries and 

products; 

* user profiles for providing current awareness 

and SDr services; 

* database of technology, innovation, new 

processes, techniques, equipment, etc. 

developed 'in the country and useful to the 

small enterprises I 

* databases and 'Oth-er appropriate fHes that 

can help in assessing and evaluating 

technology needs and technology selection and 

acquisition in the count ry in general and in 

the small enter prises in pa rticular; 

h) Promoting, planning and as sisting in the 

establishment of i nformation units in the 

enterprises to facilitate effective use of 

i n f ormat ion ; 

i) Promoting contact among enterprises with similar 

business activ itie s, projects and programmes; 

between industries and R&D centre; and between 

these and information centre; 

j) Creating awareness about the information services 

available among industry personnel and orienting 

and assisting them in the effective use of the 

information service s; and 
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k) Marketing techno l ogy , innovation and knowledge 

genera ted in the country and that flowing from 

abroad through various media linking up actual 

and potential users and suppliers of new 

knowledge. 

Liaison may be established in more than one way. For 

example: 

a) The information centre may take the initiative to 
;'-~ 

visit the enterprises with a view to discussing 

with the management the advantages to the 

enterprises in having the liaison with the centre 

and providing demonstrations of some of the 

value-added information products; 

b) Through conferences, seminars, etc. between the 

information centre staff and those of an 

enterprise or group of enterprises; and 

c) Stimulating the interest of enterprises in the 

use of informat ion by offering various types of 

information services. 

The informat ion c entre staff, usually eng ineers and 

technologists with experience in industry, visit 

enterprises and discuss with the supervisors and 

t echnical staff the probl ems encountered and the near-

term and long-term plans for development of the 
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enterprise or group of enterprises, to identify areas 

needing technical advice and information and data 

support. The visiting team may include management 

specialist, economist, etc. as necessary • The initial 

contact may be to be established with/through the top 

executive of the enterprise, and subsequent visits may be 

to the plant/factory and meetings with the factory 

supervisory staff and technicians. An objective of the 

visits could be to convince the staff of the enterprise 

-of the genuiness and commitment and capability of the 

information centre to help the enterprise with their 

problems and development plans, whether these raise 

technica l, economic, marketing, regulatory or other 

issues. 

Meetings, courses, lectures and training services 

for a group of enterprises may be arranged. 

a) to stimulate effective utilization of information 

by the enterprises in general or by those 

situated in a particular geographical area; 

b) to stimulate cross-flow on important ideas of 

interest to enterprises dealing with a particular 

p roduct; 

151 



c) to promote specialized information services to 

meet the speci fi c needs of a group of industries 

or group of technical and managerial personnel in 

different industries; and 

d) to train personnel in the enterprises on how to 

organize information services to ensure efficient 

and effective flow of data and information to and 

within the enterprises. 

Special meetings lIIa!y also be organized inviting 

heads of the smal l enterprises, representatives of larger 

industries that consume the products or supply raw 

materials , equipment , etc. to the small enterprises, and 

representatives of government bureaux concerned with 

sma ll 

plans, 

industries, to 

the national 

discuss industrial development 

priorities , and/or 

and 

specific 

sub-national development 

problems faced by small 

enterprises , for example in mobilizing resources, 

obtaining raw materials, marketing and export questions, 

establishment of special facilities for entrepreneurs, 

etc. 

The liaison personnel bring back to the centre 

problems that need solutions, demands for data and 

information, contacts , consultation and research services 

to be followed up. Such follow-up may involve information 
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search, analysis and consolidation, the preparation of 

techno-economic reports, organi zing market and/ or 

feasibility studies, referring the problems to other 

institutes, experts and consultants who may be able to 

advise and help. It is essential that the centre prepares 

and maintains well indexed databases of relevant 

facilities and expertise available. Such services 

stimulate more effective use of the information services 

provided by the centre. 

Extension personnel in industrial extension work for 

small industries constitute an important group of liaison 

o fficers. Prov iding informa tion services, formal and 

informal, to small ent erprises is an integral part of 

their work and functions. These i ndustria l extensi on 

officers are expected to be adequately trained in the use 

of information sources, in interpreting and transferring 

and in t he promotion of the use of i nformat ion by 

entrepreneurs. 

Extension services are of special importance in 

diss emina ting information and transferring tec hnology to 

rural areas in developing countries. Autodiffusion of new 

tec hnology, even one that is apparently of great 

relevanc e to rural areas, such as, biogas tec hnology, is 

found to be difficult due to the economic, social and 
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cuI tura l characteristics of rural population (Neelameghan 

1992). Furthermore, this particular technology doe s not 

offer immediate e conomic returns and installations 

entails significant costs. In such contexts extension 

activities have proved to be invaluable in creating 

awareness of the advantages of the technology, and its 

eventual transfer, spread and proper utilization. 

Broadly speaking, the objective of extension work is 
~ 

to help people to help themselves; to change the 

behaviour of the people by changing their knowledge, 

skills and attitudes in relation to a specific entity 

through their voluntary cooperation. Thus extension 

implies: 

a) conscious effort on the part of innovators or 

those concerned with development to reach the 

potential beneficiaries; 

b) the need for ensuring maximum cooperation of the 

beneficiaries for making it a self-sufficient and 

self sustaining mechanism; 

c) training and preparing a category of development 

functionaries - extension workers- who become an 

important in forma tion base and link to 

appropriate knowledge sources regarding the 
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technology and who p l a y important roles i n the 

d i ssem inat ion of informa tion and tra ns fer of 

technology; 

d) importance of training of extension personnel in 

selecting appropriate information sources 

(documentary and other), in retrieving or 

extracting relevant information and in the 

effective presenta tion and commun ication of the 

information to the target group; and 

e) establishing an information infrastructure and 

network for the extension personnel to draw upon. 

6. 3 INFORMATION SYSTEM FOR TECHNOLOGY ACQUISITION AND 

TECHNOLOGY TRANSFER 

I t i s i mportant t o stimulate the interest o f all 

those wor k ing t o br ing about i ndustrial devel opment, and 

those responsible for it in using information effectively 

and eff ic i ently . I n parti cul ar, i n fo rmation to ass i st in 

pre-decision studies relating to t he development of sma ll 

industr ies is crucia l . An information system for 

technology acquisition and transfer is therefore 

necessa ry. Such a system s hould be des i gned to s upport 

a ctivities such as (Neel ameghan 1992) 

a) identifica tion of t echnology needs of the system 
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b) technology assessment and evaluation 

c) arranging for technology transfer; and 

d) evaluation of technology management . 

Details of information required and information 

sources in each of the above steps are given in 

appendix 6 

..,. 
15 • , TECHNOLOGY TRANSFER IN ltBNYA 

Negotiating for technology transfer in Kenya is at 

present the responsibility of the recipient and the 

supplier, each trying to make a hard bargain in a n 

attempt to attain his or her objectives (NeST 1990). It 

is only in the area of public investments that Government 

representations are made. Negotiation for technology 

transfer whether by the private or public sector , 

investors are inhibited by the following:-

a) the inequality in skills at the bargaining table 

which gives the supplier of technology an upper 

hand in terms of technical knowledge, options, 

comparative prices; 
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b) inadequate invo l vement of locally qualified 

persons . Already in Kenya t here are persons 

qualified in various disciplines related to 

technology transfer; 

c) a centralized information system is a source of 

strength in technology negotiations. It helps the 

local buyer who may be totally unaware of the 

avail able options (patented or otherwise), the 

price ranges, the positive and negative .-
aspects of each technology, the full implications 

in terms of inputs, output and/or the experience 

of others using the same or similar technologies. 

Information as a tool in industrial development 

is hardly given the weight it deserves in Kenya 

(NeST 1990 ). A process of selection of technology 

must of necessity be accompanied by the 

availab ility of adequate background information 

(see appeindix 6). 

The inadequacy of information is a ref l ection of 

weak institutiona l linkages and l ack of co-ord ination on 

matters of technology . As a resul t of the unregulated 

flow of foreign technology into Kenya, local investors 

have adopted an attitude of importing all (or most) of 

t heir needs with very little effort of sourcing l ocally. 

This attitude and approach has meant that indigenous 
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tec hnology has grown at a slow pace while efforts by 

local entrepreneurs are frustrated. 

Although Kenya spends considerable human and 

financial resources in conducting scientific research, 

information emanating from such research is not 

adequately disseminated (NeST 1987). This necessitated 

the prese nt study. Often, results of scientific research 

end up in journals which are accessible to only a small 

group of scientists. Little attempt is made to tr~nslate 

the findings into a language which can be easily 

understood by planners and information disseminators such 

as community development workers. The situation is 

further complicated when researchers publish information 

relevant to the country in foreign j ournal s which are not 

easily accessible to othe r scientists in the country. 

Mecha nisms that contribute to the flow of scientific and 

tec hnological information are as outlined in the next 

chapter. 
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CHAPTER SEVIDf 

7.0 PROVISION OF SCIENTIFIC AND TECHNOLOGICAL 

INFORMATIONT IN KENYA 

There are various mechanisms that facilitate the 

provision of scientific and technological information in 

Kenya. The major ones are discussed in the following 
..... 

sections. 

7.1 SCIENTIFIC AND TECHNOLOGICAL INFORMATION SYSTEMS 

AND SERVICES 

Curr ently, the re is no overall nationa l information 

policy in Kenya, hence information systems developments 

are guided by the needs and capacity of individual 

i nstitutions . However , there ha s been much di s cussion in 

various forums about the need for a national information 

policy, as well as a coordinated national information 

system (Wanjau 1992). The lack of an overall national 

information polic y has there fore contributed to the 

inefficient flow of information to the users. However, 

there do exist a number of scientific and technological 

information systems and services in Kenya. Among these 

are libraries , documentation centres, archives, museums, 
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publishing establishments and extension services (NCST 

1987). Those that are relevant to the present study are 

discussed in the following sUbsections 

7.1.1 Kenya Scientific Information. Documentation and 

Communication Centre (KENSIDQC) 

At the national level, the Kenya Government has 

recognized the vital role of scientific and technological 

information and has through the Science and Technology 

Act of 1977, called upon the NCST to consider and advise 

generally on all scientific activities including 

"scientific documentation, statistics, surveys , and 

general information". The NCST has in its report number 

4 on Science and Technology for Development acknowledged 

that planned utilization of scientific and technologic al 

information is one of the most important tools for 

development: yet this remains one of t he l eas t developed 

areas in Kenya. A considerable amount of useful 

information is available in the country and can be 

sourced globally, but coordinating mechanism at the 

national level has no t been established for effective 

selection and dissemination of scientific information. On 

the acceptance of the report by Kenya Parliament, NCST 

established in 1983 the Kenya National scientific 

Information, Documentation and Communication Centre 
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(KENSIDOC) with the overall objective of developing 

information services necessary for the elaboration and 

implementation o f Kenya's scientific a nd tec hnological 

plans for socio- economic development (Kenya Government 

1989). The medium-term objectives of KENSIDOC are to:-

a) put at the disposa l of planners, research workers 

and technologists appropr iate tools for the 

identification of sources from which required 

information can be found (information referral 

services); 

b) provide information on research institutions, on

going research programmes and projects and 

research scientists in various disciplines; 

c) disseminate results of research undertaken in 

Kenya, about Kenya by loca l and foreign 

researchers; and 

d) strengthen informat ion sources in priority 

scientific areas identified in national 

development plans and strategies such as 

agricultural, industrial, health and development 

planning . 

In order to avoid gaps and duplication in the 

national scientific information databases, NCST has 

identified and has assigned specific responsibilities to 
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some sectora l resource centres (information systems ) 

according to their areas of specialization (NeST 1987). 

The resource centres are listed in Appendix 7. From the 

l ist, it is use ful t o descr ibe b r iefly t h ose t ha t are 

relevant to t he study . These are d i s c ussed in s ub

s ections 7.1.2 to 7. 1 . 5. Other s ystems that are not in 

the lis t but relevant to the s t udy are discuss ed i n s ub

s e c t i ons 7 . 1.6 to 7. 1 .14. 

7.1.2 KIEDI Libr ary 

KIRDI library provides access to information 

contained i n scientific and technica l documents . The 

library contains published and unpublished literature i n 

most fields of science and technology specially selected 

to meet the needs of industrialists. A collection of 

books, periodicals, newsletters, reports, trade 

li t erature and information files are available in the 

library (Gachuhi 1987). 

Entrepreneurs and industrialists are free to use the 

library during the norma l work i ng hours . However , t o be 

able to borrow books one requires to be registered as a 

member of the library at a nominal fee of Ksh. 400 and 

thereafter pay an annual subscription fee of Ksh. 100. 
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The technical staff in the institute can answer 

scientific or technical inquiries from industrialists by 

letter or on telephone depending on the length and 

urgency. 

7.1.3 Ministry of Commerce and Industry Library 

The library which is situated in Uchumi House serves 

the ministry staff as well as other members of the 

public. However, borrowing is restricted to the ministry 

staff. There is also an exchange programme with other 

ministries and departments. 

7.1.4 University of Nairobi - Main Campus Library 

The library serves the University staff, students 

and members of the public. Borrowing is restricted to 

University staff and students , but there are othe r 

special arrangements with the members of the public who 

are allowed to borrow on payment of fees. The library has 

an exchange programme with other libraries such as 

Government libraries, faculty libraries, other 

universities, etc. Special collections of the library 

include theses and dissertations produced for the 

uni versi ty; maps and aerial photographs; unpubl ished 

reports, and reprints. 
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The information system's document-collection 

consisting of over 2,000 titles include the following: 

a. Government policy documents and development plans 

b. statistical Abstracts (by Central Bureau of 

statistics) and economic surveys 

c. Legislations including various Acts, Bills, Legal 

Notices, Ke nya Gazette Supplements, etc. 

d. Miscellaneous reference sources including trade 

literature of various countries and technical 

reports. 

e. Books on accounting. 

7.1.7 Mas s Media 

Mass media is a versat ile channel for dissemination 

of information because it can be used to reach remote 

areas. However, Kenya 's l ow rate of liter a cy a nd 

distribution problems limit the usefulnes s of the print 

media (NCST 1987). The high cost of television sets, lack 

o f electricity in the rural areas, and problems relating 

to repair and maintenance also limit the feasibility of 

utilizing television for the di ssemination of 

information. The radio, on the other hand, has wider 

coverage, but its potential has not been fully utilized. 

It should be noted also that there is lack of scientific 

165 

, 



f) To participate and assist in campaigns for the 

eradication of illiteracy; 

g) To stimulate public interest in books and to 

promote reading for knowledge, information and 

enjoyment; 

h) To acquire books produced in and outside Kenya 

and such other materials and sources of knowledge 

necessary for a comprehensive national library; 

and 

--' 
i) To publish the National Bibliography of Kenya and 

to provide bibliographical and reference 

services. 

Kenya National Library Services has to some degree 

succeeded in its functions as a public library service. 

The service has been expanding steadily with the aim of 

eventually serving locational (administrative units) and 

vil lage levels by the year 2000 . At present, Kenya 

National Library Services has a network of 15 branch 

libraries with eight mobile Library vehicles (Ng'ang'a 

1990) . 

In the other areas of its expected functions , Kenya 

National Library Services has not fared very well. Its 

role in p lanning and co-ordinating library, documentation 

and related services in Kenya , advising the government on 
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matters concerning library professional training and 

education exists only on paper (Ng'ang'a 1990). Although 

Kenya National Library Services is legally empowered to 

playa leading role in these matters, it has inevitably 

not achieved much. One area in which the service is to be 

complimented is the promotion of the library profession 

in the country through sponsorship and participation in 

seminars. 

--
The Books and Newspapers Act of the laws of Kenya 

states, "In order to facilitate the publication of the 

National Bibliography of Kenya under section 4 (k) of the 

Kenya Library Services Board Act, before or within 

fourteen days after publication of the book, the 

publisher at his own expense shall deliver to the 

Director of the Kenya National Library Services, two 

copies thereof together with the prescribed particulars 

and signed by him". The Kenya National Library Services 

has not been able to prepare the Kenya National 

Bibliography regularly as per the requirement of the Act, 

nor the Kenyan Periodicals Directory. 

Al though the Kenya National Library Services has 

also assumed the role of the national agency for issuing 

ISBN to Kenya publishers, only a handful of such 

publishers have come forward to register with the 

Services for the purpose. 
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This was a slight devi a tion from the past whe re 

planning for p r ojects was done at the ministry of 

Planning 

Nairobi. 

and 

More 

National Development 

often there was not 

headquarters 

enough data 

in 

or 

information and as such planning was haphazardly done and 

not even according to the priority needs of the districts 

(Wanjau 1992). Thus, the District Information and 

Documentation Centres (DIDCs) were established in 1984. 

CUrrently there are over twenty DIDCs spread over 

the country which are in different stages of development. 

The DIDC programme is based on several related premises: 

a) Economic planning for area de vel opment requires 

a reliable and comprehensive database, describing 

the area i n all its relevant a spects. Planning 

wi t hout adequate knowledge of the local 

e nvi ronment plac es the public's welfare at risk . 

b) Implementing developme nt requires reliab le a nd 

timely monitoring and feedback of progress, 

problems, and impa c t, especially t o detec t 

unexpected and/ or undesi r able consequences of the 

development, and to signal unexpected bottlenecks 

to progress. 
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c) The d ecentra li zation o f planning, plan 

implementation and mo n i tor i ng is a priority of 

the Gov e r nme nt a nd p r omotes speedier 

implementation of development activities for a 

given region or area . Increasing local 

capability to participate in the process has 

been shown to be an often critical 

determination o f proj e ct success. 

Kenya has a broad base of information primarily 

geared for macro-planning and analysis. However, it is 

less adequate for characterizing the great diversity of 

physica l, eco l ogica l , economi c, a nd s ocio-cul tural system 

wh ich characterise districts , over forty o f t h em . This 

i nadequacy wa s evident i n the d istrict planning e xerc i s e, 

cover ing the period 1989-93. A bette r district- lev e l 

i nformation base i s ess entia l if decent rali zed planning 

is to be effec t i ve. 

The p r ovision of a better dis t rict - level i n f ormat ion 

and database shou l d h a ve direct effects on the trans fe r 

of informa tion to and f r om h eadqua r ters p l a nners, with 

the possibility of g reater incentives for che ck i ng 

r eliability before simply transmitting the data onwards. 

This should be nef it deve l opment pl a nni ng i n Kenya, i n 

g e neral , a s well a s monito ring and eva l ua t ion of 

171 



.. -:.~ ''I' ,,' 

activities and development research programmes. 

Int egration of the DIDC funct ion with the establishment 

of District statistical Officers by the Central Bureau of 

statistics will further strengthen the overall system. 

Ultimately, the DIDC Network can increase the 

transfer of pertinent information from international 

sources directly to the areas of the country where the 

information and research studies are most relevant. This 

latter depends on close working relationships between the 

central clearinghouse at the nucleus of the DIDC network 

and the sources, generators, and users of information -

whether occurring in Nairobi or the Distri c ts. 

7.1.10 Central Bureau of statistics 

The Bureau provides data on industry, transport, 

trade, exports, imports, sectoral employment, popUlation 

censuses, mortality rates , rate of popul ation growth, 

infant mortality rates, prevalent disease, hosp ital beds 

and av ailable professional. This is the kind of user

oriented information system that can assist in planning 

and strategic decision- mak i ng. 
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For a country like Kenya which is keen and inv esting 

i n i ndu s t r ia l d evelopment s o as to inc rease emp l oyment 

potentia l , there is need for information related to 

industrial planning which the Bureau of statistics is not 

able to handle adequately at the moment (Ndavi 1990) -

data on raw materials, technology, domestic and world 

markets, price and salary indice s, legal data c oncerning 

building permits , plot allocations, plan on use of land, 

building types and public utilities . This kind of data 

would be invaluable to the prospective investor and the 

economic planners especially if they are planning for the 

rural community where information of any type is not 

easily accessib l e. 

7 . 1.11 Telecommunications 

The tel ecommunications network has been expanded 

extensive l y and it covers the whole country. Although not 

every centre in Kenya has telephone service , t h e major 

industrial, commercial and administrative c e ntr es have 

been provide d wi t h good t e l ecommunications f a c ili t i e s 

af fo r da ble by the Kenya Post s and Telecommunication 

c orpo ration (KPTC) (Njohihio 1988). The development of 

t h e network fol l ows closely the Government guide l ines o n 

provision of basic infrastructures throughout the country 
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so that capacity for promotion of social and economic 

development is enhanced. This has resulted in KPTC 

providing automatic telephone exchange in all District 

Headquarters and presently the emphasis is to automate 

divisional (administrative unit) Headquarters . 

The transmission facilities that are linking 

tel ephone exchanges throughout the country are of high 

quality. The transmission network is composed of overhead 

trunk routes and radio routes and they are suitable for 

transmission oL both voice and data . Information transfer 

through telecommunications network is possible through 

telex, f acs i mi le transfer, 

and data communication. 

telephone, teleconferencing 

KPTC provides all of these 

facilities except for teleconferencing. 

7.1.12 Publishing Firms 

Kenya has a number of public and private publishing 

firms . Public firms include Jomo Kenyatta Foundation, 

Kenya Literature Bureau (KLB) , Government printer , 

Nairobi University Press (NUP) , etc. The Jomo Kenyatta 

Foundation and KLB have been assigned the task of 

publishing books for primary and secondary levels. 
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Several of the books published by the firms are authored 

by the Kenya Institute of Education. The Government 

printer is the publisher of central Government documents. 

The Nairobi University Press (NUP) was established 

in 1984 to make up for the deficiency of teaching 

materials at the tertiary level of education. Many books 

and other materials at this level have been imported, 

eating into the scarce foreign exchange. Besides, most of 

the imported materials are not relevant to the local 

educational needs. It should be noted, however, that the 

current publications from NUP are not covering the 

science and technology areas. 

7.1.13 Workshops, Conferences, Seminars , Shows, etc. 

Workshops, conferences , seminars, shows, e tc . , have 

contributed to the transfer of t echno l ogy in Kenya. These 

are usually organized by Gov ernment ministries and 

departments depending mainly on the availability of 

funds. Agricultural shows are held once a year in each of 

the districts and/or provincial headquarters. In add ition 

there is the Nairobi International Agricultural Show, 

also held once a year. The exhibits of the shows are 
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varied a nd wide including, agricultura l products, 

industrial products, gove rnment services, research 

f i ndings, etc. However, there is some bias to 

agriculture. 

In 1989, the annual Jua kali exhibition was 

initiated to sensitise the Jua kali sector and the people 

in general on activities of the informal sector. The 

annual exhibitions are staged on a rotational basis in 

various provinces. such exhibitions have always left 

enthusiasts amazed at what the Jua kali artisans can 

offer . The objective of the exhibitions is also to create 

markets for such products . The exhibit i ons are organized 

by the Ministry of Research, Technical Training and 

Technology. In the industrial sector, the Ministry 

foresees the Jua kali as forming the base-line for 

technological advancement. The smal l Jua kali are 

destined to grow into sizeable private enterprises . The 

Jua kali is already being sub-contracted in various 

services and goods delivery such as in building and other 

construct i on works . 
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7.1.14 Centre for Chemical Information and Informatics 

The decision to form a centre for chemical 

information and informatics in the department of 

Chemistry, University of Nairobi, was taken as a positive 

step to reinforce research and teaching activities and to 

contribute, in particular, to the Chamomilla project. The 

main interest has been information processing, making use 

of computerized techniques. The project received an IBM 
,-

PC/ XT microcomputer from Unesco and the Mini-micro 

CDS/ISIS database management software (Rose and Schulz 

1990) . 

However, there have been problems that have 

inhibited the performance of the system. The principal 

problems as per Rose and Schulz are: 

a) the lack o f a clear i nstitutional commitment to 

establishing such a system within t he department, 

in conformity with the plans agreed upon within 

the Unesco-assisted project; 

b) inadequa te staff f or the development of the 

proposed system, in terms of both manpower and 

training in the information field; 
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c) insufficient emphasis on the provision of 

information s ervic es, either within the 

department or industrial contacts; and 

d) inadequate or irregular l i nks with international 

sources of e xper tise and information, including 

ICCS and Unesco, on the dev elopment of the 

project. 

7.2 I NTER- I NSTITUTIONAL CO-OPERATI OH 

--
.. ' 

There is no system in the world, however, well 

organised that can operate effectively in isolation 

(Ime nde 1988 ). This statement appl ies to the Kenyan 

i ndustrial system whic h h a s been docume nte d as no t do i ng 

well as expected . The system's col l aboration with other 

s y s tems (mainly R&D s y s tems) is weak . However, there 

exists some industry-univers ity-resear c h ins titute 

linkages in Kenya (Mwamadzingo 199 1 ). There are, for 

exampl e , int eract i ons between universities and industry 

t h rough i nd i vid ua l staf f members be ing involved in 

industry or through faculty - and department-based 

c onsultanc ies . For instanc e, at the fa c ulty level there 

are some consultancy uni t s which provide services to the 

industry. These include the Industrial Research and 

Cons ulta nc y Uni t , t h e Ho u s i ng a nd Bu i ld ing Research 

Inst itute , the Faculty Project Office at t h e University 
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of Nairobi and the Appropriate Technology Centre of the 

Kenyatta University. The Unive rsity of Nairobi has other 

formal links with the industry , such as the Chemistry 

Industry link p r ogramme in the faculty of science, and 

the Engineering Education-Industry cooperation pi lot 

project established in the faculty of engineering in 

1985. 

For the Chemistry Industry link programme, 

industrial liaison activities are mainly on an individual 

basis with as yet, little central co-ordination from the 

Chemical Industry Consultancy unit (Rose and Schulz 

1990). Academic staff have few opportunities to meet 

their industrial counterparts to explore areas of mutua l 

interest, a situation which is exacerbated by the lack of 

accurate information on companies , chemicals a nd research 

interests i n an easi l y accessible database. In 1986, the 

University of Nairobi set up the University-Industry Link 

Committee wi th membersh ip drawn from the public and 

private s ectors. other universities in Kenya are 

represented at several national bodies (e.g. i ndustries, 

research institutes, etc) and coromi ttees by academic 

staff members; while members of public and private 

institutions also sit in various university boards, and 

are members of the University councils. 
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The r ecog n ition of t he i mportance o f University

Industry interface in Ke nya is by no means bee n l imi t e d 

to the academics (Mwamadzingo 1991). Similar opinions 

have been expressed by governmental policy makers as well 

as by the industrialists themselves. For instance, NeST 

is very keen in developing appropriate mechanisms which 

encourage and ensure a high l evel of interaction with the 

indus try and in determin i ng researc h priorit i es and 

application of research findings from the national 

universities and research institutions. NeST and KIRDI 

have looked into the mechanisms of cooperation of the 

pr i vate sec tor, public research instit utes and 

un iversities in research , innovation and diffusion of 

technolog i es . 

Despite t hese efforts in industry-university

research instit ute linkages t here ha s been widespread 

concern tha t much of the research carried out in 

un iversities and publ i c i nstitutions (e. g . research 

institutes) does not r eac h and/ or does not address the 

r eal needs of the productive sector , and the results 

therefore remain largely unapplied . This is discussed 

further in chapte r e ight, s ection 8. 2. 
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The confl icting and diverse views on the 

effectiveness of the existing relationships implies that 

the subject is a complex one, which calls for a proper 

understanding of the factors that could lead to improved 

linkages, resulting in an enhancement of the country's 

industrialization process. This is another justification 

for the present study. 

7.3 PUBLICATIONS 

One of the most important channels of communication 

between institutions today is through publications (Liyai 

and Gathua 1985) . Researche rs often submit their findings 

to the sponsoring organizations, where at times, they are 

stored and r ema i n unknown and unavailable to potentia l 

users. A list of some of the serial publications in the 

field of engineering, science and technology published in 

Ke nya is given in Appendix 8 . In additi on to these, there 

are also annual reports of the institutions concerned 

wi th matters of science and technology. The reports, 

however, dea l mainly with activities undertaken by the 

institutions during the period under r eview . As a 

strategy for disseminating information, the institutions 

must regularly document and publish lists of research 

proposals, projec t findings and their latest 

publications. This helps to avoid duplication of effort 
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among individuals and institutions. At the same time 

information on what has been done points to any gaps and 

shortcomings, thus widening the scope for future research 

as well as for collaborative work. It is through such 

regular pUblications that experts in given fields can 

easily be identified and their expertise utilized when 

required. However, such publications and documentation 

activates in Kenya are not well coordinated. 
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CHAPTER BIGR'l' 

8.0 RESULTS AND DISCUSSION 

Results of the study are discussed in this chapter. 

The methodol ogy and procedures have been outlined in 

chapter two. 

8.1 INFORMATION SYSTEMS AND SERVICES 
~-

The investigation revealed that most of the small 

scale industries do not have information systems and 

services that could assist in acquiring new technologies. 

It was noted, however, that the executives of some of the 

industries had small collections of publications on the 

manufacture and production of goodsjcornmodi ties their 

respective enterprises were concerned with. 

Universities, research 

ministries and departments, 

institutes, government 

parastatals, and other 

science and technology institutions, on the other hand 

have information systems and services. Every university 

department, research institute, and other science and 

technology institutions have a library or an information 

system and in some instances, databases. Notable 

information systems and services are discussed in the 

following sections. 
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8.1.1 Kenya Scientific. Documentat ion and Communication 

and Communicat ion Ce ntre (KENSIDOC) 

The survey of information systems that facilitate 

the flow of information to industries, indicated that the 

Kenya Scientific Information, Documentation and 

communication Centre (KENSlDOC) had a major role in 

coordinating other systems, so as to enhance the flow of 

information. All research results are deposited in 

KENSlDOC and it is expected ~o play a major role in the 

dissemination of research findings. 

There was a national complaint that KENSIDOC was no t 

performing its activities as expected, and thus the 

dissemination of research findings was inadequate. This 

necessitated me to undertake a systems analysis of 

KENSIDOC so as t o identify the constraints wh i c h hamper 

the performance of its functions effectively . The resul ts 

of the analysis is discussed in chapter nine. 

8.1.2 KIRDI Library 

The Kenya Industrial Research and Development 

Institute (KIRDI) library serves the KIRDI staff and 

industrialists who are members of the library. The 

current awareness services that used to be provided were 
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reported to have been discontinued since the Institute 

stopped subsc ribing to the journals in the fie ld of 

industry due to financial reasons. Therefore, there was 

no systematic way of disseminating information to 

potential users, e.g. information on new technologies. 

The library has several technical reports, but no 

officers are assigned for the digestion of the reports. 

This was due to the fact that library personnel of t he 

inforJllation section were not specialized to p.erform the 
' ';-

tasks. The system displays some of the publications at 

the Nairobi International Agricultural Show, which is 

held once a year. 

It was noted that KIRDI was planning to develop a 

computerized information system. There is a project to 

network KIRDI with the institutes concerned with 

industrial devel opment in Morocco, Senegal, Tanzania, 

Nigeria and Cameroon. Already there were plans to 

purchase fiv e mor e computers. The project is fina nced by 

IDRC. It is hoped that the project would succeed and 

assist i n enhanc ing industr ia l information serv ices in 

Kenya. 
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8.1.3 KIRDI Consultancy Services 

KIRDI offers consultancy services to entrepreneurs. 

The consultancy work is done by a group of specialist 

staff. The consultants in the projects unit advise 

entrepreneurs and potential entrepreneurs in the 

following areas: 

a) marketing 

b) results of market research 

c) competition 

d) viability of project 

A nominal fee is charged for these services. Reports 

of the studies and analysis are kept up-to-date by 

reviews of market changes , etc. 

8.1.4 Ministry of Research. Technical Training and 

Technology Services 

The Ministry has a technical training centre at 

Karen. The centre, in addition to training, undertakes 

demonstration and exhibition of indigenous technologies. 

The training is geared to small scale entrepreneurs and 

Jua kali artisans. The Ministry also assists the Jua kali 

artisans to form associations. The associations assist in 

the following ways: 
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a) The members interact among themselves a nd 

exchange ideas. 

b) It would assist the Ministry to identify 

potential and new entrepreneurs, and therefore, 

would be in a position to render the required 

assistance. 

c) For record-keeping and planning purposes, since 

the Ministry has the necessary data 

(information). 

d) A formal group(s) consisting of small scale 

entrepreneurs would legally exist in the form of 

association(s) and can therefore seek any legal 

protection (of trade and products), or whenever 

there is need . 

The Ministry 

(mainly Jua kali 

technologies . 

also assists potential innovators 

artisans) in the patenting of new 

The Ministry has identified a site at Kariobangi 

South and has plans to build a workshop whe re the 

technologies from institutes of higher learning will be 

integrated with the Jua kali know-how with a view to 

upgrading and improving both the processes of Jua kali 

manufacturing (tools and materials) and the products they 

produce. The workshop will also be some ki nd o f a 
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"research" ins titution, whereby e xperts from 

universities, research institutes and polytechnics will 

be working side by side with the Jua kali artisans (who 

in most cases would have come up with an innovation or 

invention) . 

8.1.5 Ministry of Commerce and Industry Services 

The Ministry passes 

industrialists through the 

Development Officers (DIDOs), 

information 

District 

by means of 

to the 

Industrial, 

extension 

services. The extension services include briefs on where 

to obtain raw materials and where to market the products. 

The current emphasis of the Ministry is for the 

industries to produce new products, hence new 

technologies are needed. The Ministry is also planning to 

develop an industrial information centre. 

The Ministry publishes directories of industries, 

raw materials and products, and has plans to publish a 

newsletter. Several techni ca l reports are also available 

for use by industrialists. However , the Ministry does not 

digest t echni ca l reports i nto languages , forms or formats 

that are understandable by the target users. 
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8.1.6 Centre for Chemical Information and Informatics 

The Centre is networked with oatex of Germany 

through the Kenya Posts and Telecommunication (KPTC) data 

communication system. The network has been named 

Scientific and Technological Network (STN). The STN is 

also able to a ccess information from the US information 

databases via oatex . This is an achievement in Kenya, and 

should be put to full use to achieve the purposes it is 

meant for. 

8 . 1.7 Kenya Industrial Estates (KIEl Consultancy 

Services 

KIE offers extensive consultancy work to 

entrepreneurs. Consultancy services are rendered only to 

c lients, mainly small scale entrepreneurs. KIE has 

establ ished industria l estates in nearly al l the 

districts of the country, and KIE-sponsored projects are 

scattered allover t he country. Consequently, KIE'S 

consultancy services reach mos t parts of the country. 

The full range of services offered by KIE to both 

new and existing industries include planning, 

preparation, implementation a nd appraisal of small scale 

enterprises; provision of industrial premises at 
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relatively low rents; repair and tool manufacturing 

facilities at the orga niza tion's technical services 

centres and provision of extension services on 

management, technical problems, marketing and accounting. 

In addition to the industrial estates, KIE has also 

established Rural Industrial Development Centres (RIDCs) 

and Industrial Promotion Areas (IPAs). 

The problem which KIE is experiencing is that there 

is a major shortage of entrepreneurial skills among 

indigenous Kenyans, resulting in serious underutilization 

of existing facilities; Except for the Nairobi industrial 

estates, where all the factory sheds are being used, a 

large proportion of the sheds built in industrial 

estates , and RIDes allover the country are not occupied. 

Further studies to establish the real causes of such 

underutilization of facilities are necessa ry . 

8 . 2 INTER~INSTITUTIONAL COOPERATION 

The study revealed that linkages (cooperation) 

between the universities, research institutes, government 

minis tries and departments, parastatals, and other 

science and technology institutions, and the industries 

were extremely weak. Researches undertaken by the 

universities and research institutes were mainly selected 
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by individuals or the institutions, i . e . , the industries 

do not play a role in the choice of research. There 

appear to be no formal collaborative arrangements between 

the industries and the universities, research institutes 

and other institutions. The industries do not know what 

the universities and research institutes can offer. At 

the same time, the universities and the research 

institutes do not know what the industries problems are 

and what technoloqies they ~ay benefit fro •• 

Contract . research could be a solution, but the 

industries are concerned about the credibility of the 

universities and the research institutes. The Government 

must formulate policies that promote the 

industrialization process. This is mainl y the task of 

NeST which has the mandate to advise the government on 

all matters relating to science and technology. 

Unfortunately, NeST's secretariat was reported not to be 

adequately equipped with the right calibre of staff to 

handle the issue. The task of coordinating the 

industries, universities, research institutes and the 

other institutions is also a task of NeST. 

Considering the fact that industries have money, 

while the universities and the research institutes have 

manpower and facilities, the government should come up 
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with policies that ensures collaboration between the 

industries (especially small scale and Jua kali 

industries) with the universities and research 

institutes, so as to ensure that industries can finance 

research projects of their own choice in the universities 

and research institutes. Exchange of staff is also 

possible when there is cooperation. Notwithstanding the 

above, · there exists · some cooperation between some 

industries and universities and research institutes, as 

discussed in the following sub-sections. 

8.2.1 universities-Industry Cooperation 

Cooperation between the industry and 

universities include the following: 

a) the Chemistry-Industry Cooperation in the 

Chemistry Department, University of Nairobi; 

the 

b) the Engineering Education-Industry Cooperation of 

the Faculty of Engineering, University of 

Nairobi; 

c) the Appropriate Technology Centre of Kenyatta 

University; 

d) the Industry Research and Consultancy Unit, 

University of Nairobi; 
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e) the Housing and Building Research Institutes, 

University of Nairobi; and 

f) the Faculty Project Office at the University of 

Nairobi. 

In addition to the above, there are also 

departmental consultancies and individual consultancies 

with industry. However, discussions with the university 

staff revealed that not much has been achieved from the 
. J~ 'f;1 """ ' 

cooperation as ' il) most cas~1iI they were informal 

arrangements with industries. For example, concerning the 

Chemistry-Industry Cooperation, cooperation is mainly on 

MSc student projects and the department does not 

undertake other industrial research projects (e.g. 

contract research), except in some instances on a n 

individual basis which has nothing to do with the 

department. It was reported, however, that the department 

was in the process of init iating industrial courses 

whereby students in the BSc degree courses would be 

expected to choose from the ordinary chemistry courses or 

the industrial chemistry courses. The students who choose 

industrial courses would be attached to industries for a 

period of two years under the supervision of both the 

industry and the Department. 
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It was also noted that the Department does not 

collaborate with small scale industries and Jua kali 

artisans which the government has recognized as crucial 

in the promotion of the economy and reduction of 

unemployment. This is an area that the Department and 

other university-industry cooperation arrangements should 

address in future. The NCST is expected to be a kind of 

mediator between the industries and the universities. 

Recently', the government announced that 

universities I ,budgets would be reduced, and therefore, 

universities are expected to find ways of becoming self

reliant. One way is through collaboration with 

industries, which the universities cannot afford to 

neglect, as th i s would mean income to the universities. 

In order that universities in Kenya can take an effective 

part in the country I s development through proper linkages 

with the industries, the universities, as a powerful 

source of science and technology know-how, should be very 

familiar with the problems faced by the industries. 

The information on the problems (i.e. problem 

profiles) should be provided by government information 

systems such as KENSIDOC and/or the Ministry of Commerce 

and Industry information system. The information should 
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be passed on to the universities information systems, 

including the libraries and the Centre of Chemical 

Information and Informatics. 

8.2.2 Industry-Research Institutes Cooperation 

The linkage and communication between research 

insti tutes and the industry is not adequate. Kenyan 

indigenous enterprises rely largely on ",external 
, ,.. "t" 

technological links, since these appear easier "to reach 

in practice ·due to their efficient dissemination 

activities. To this end, Kenyan enterprises and other 

production sectors have utilized national research 

facilities only to a very limited extent in resolving 

their technological problems. This in turn, has slowed 

the growth of these local research institutions as 

centres of research having direct application to the 

productive sector. 

The commercialization of R&D findings has also met 

with only limited success, because of the weak industry

research institutes linkages, limited entrepreneurial 

abili ty, inadequate dissemination of technological 

information, etc. NCST, as mentioned earlier, has a 

responsibility in ensuring cooperation between R&D 

institutions and the productive sector. 
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8.2.3 Universities-Research Institutes Cooperation 

There exists some collaboration between the 

universities and public research institutes including the 

Kenya Agricultural Research Institute (KARl), Kenya 

Medical Research Institute (KEMRI), Kenya Trypanosomiasis 

Research Institute (KETRI), Kenya Marine and Fisheries 

Research Institute (KEMFRI), Kenya Forestry Research 

Institute (KEFRI), etc. The collaborations are notable in 

the fael1·1ties of Science,. aJl4 .. ·,ngineering. Howev~r, the 
~. 

collaboration is mainly in research relating to theses 

and dissertations at the universities. The students in 

this case who are mainly from the research institutes act 

as a link between the research institutes and the 

universities s ince they have to register in the 

universities for the award of Masters or PhD degrees. 

There appear to be no formal collaboration arrangements 

between the universities and the research institutes, and 

it could result in dupl ication of research. NeST, 

although having the mandate to coordinate all the 

research activities in the country, has not come up with 

modalities of ensuring that un iversities and research 

insti tutes collaborate in research programs and proj ects. 
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A database of all research projects in the country 

is recommended and this should be operated by NeST, who 

should have the mandate of approving new projects, so as 

to reduce duplication. This will also facilitate 

dissemination of research results. 

8.2.4 Other Cooperation Arrangements 

It was noted that there were no formal collaborative 

.arranqements between the universities" resElarch 

institutes, the qovernment ministries and departments, 

parastatals, other science and technoloqy institutions 

and the industry. The only government body that has been 

having some collaboration with the other institutions is 

the NCST. This led to the establishment in 1986 of a 

University-Industry Link Committee, of which NCST was a 

member. The records at NCST show that the committee last 

met in 1987 and no reasons were given for the 

discontinuation of the Committee. 

The author feels that the Committee should continue, 

but should be chaired by NCST. The Committee should be 

renamed technology transfer committee or inter-

institutional cooperation committee, and membership 

should be drawn from, among others, industries, 

universities, research institutes, and other government 

institutions. 
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The Ministry of Commerce and Industry which has no 

formal collaborative arrangements with the universities, 

has an interest in the collaborations. The Ministry of 

Research Technical Training and Technology also does not 

have formal collaborations with the universities, but the 

Ministry is interested and willing to collaborate. The 

Ministry, however, has very close collaborations with the 

research institutes which fall under its jurisdiction. 

The Ministry of Commerce and Industry was ~eported 

to be having collaboration with the Kenya Association of 

Manufacturers. It also has collaborations with 

insti tutions responsible for industrial development , 

internationally and regionally. 

There is no clear collaborative arrangements between 

the universities, research institutions, other 

institutions, and the development finance institutions 

and/ or other financial bodies. This was evident in the 

case of the Industrial and Commercial Development 

Corporation (ICDC) and the Faculty of Science of the 

University of Nairobi; both parties had arrangements to 

establish some industries for the development of 

indigenous products such as avocado oil, dyes, etc. The 

arrangements failed because there were no formal 

procedures to be followed. 
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In the case of the Kenya Industrial Estates (KIE). 

a client who is a potential investor in an industrial 

enterprise approaches the KIE for financial assistance. 

Usually, such clients, get the information about a new 

technology or innovation from a research institute or 

uni versi ty, or other science and technology institutions. 

rhe KIE personnel conducts a feasibility study on behalf 

of the client. They then advise him/her on the best way 

to invest if the proj~ct is viable. This C0J11d be a 
i"" 

duplication of effort as the feasibility .tudi.. could 

have been done by the generators of the technology. 

Collaboration with R&D institutions, would enable the 

flow of information, thus reducing unnecessary 

activities. 

8.3 PUBLICATIONS 

The study revealed that most of the universities' 

staff publish their research findings in local as well as 

foreign periodicals. However, the publications do not do 

much in the dissemination of technologies; the 

circulation of the periodicals to entrepreneurs is 

minimal and they are not digested into languages, forms 

or formats that are understandable by the target users. 
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It was also noted that though sometimes the 

Universities staff come up with good research results, 

they are at times reluctant to publish and widely 

distribute their results because they fear that their 

findings might be "hijacked" by other parties without 

andy worthwhile course of redress, or gratuity. This is 

because they cannot have sole copyrights for the 

processes or models. The establishment of KIPO was a 

welcome achievement that was seen as a saviour to those 

~ 

who could have lost on their research findings. However, 

the patenting of technologies (processes) was extremely 

poor since KIPO has stipulated many procedural steps and 

requires payment of fees . The small scale entrepreneurs 

a l so reacted that the patenting procedures were tedious, 

with forms that require highly technical persons to fill. 

There is need, therefore, for KIPO to carefully consider 

these probl e ms. 

The Faculty of science publishes two journals, the 

BioChemiPhysics and the science news journal. 

BioChemiPhysics, first published in 1991, is available 

only to those who subscribe to it, the annual 

subscription fee being Ksh. 800. Articles for the journal 

are from local as well as foreign university staff and 

researchers. 
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science news, a bimonthly journal is available free 

of charge. It is usually distributed to the departments 

of the universities and some government ministries and 

departments. Articles in both the journals are not 

digested and presented in forms or languages that are 

understandable by the small entrepreneurs, hence may not 

be effective in the dissemination of information to small 

industries. 

KIRDI does not publish journals, but publishes 

annual reports and occasional brochures; and there are 

also several investigative reports . other government 

institutions also publish annual reports and technical 

reports, but t he informat i on needs to be a na lyzed, 

consolidated and repackaged for the needs of 

entreprene u r s. 
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Information systems established to support 

industrialization have not provided appropriate services, 

e.g. information analysis, consolidation and repackaging, 

provision of digests of papers (foreign and local) and 

other technical reports into languages, forms or formats 

that are easily assimilable by the target users, 

selective dissemination of information services, reviews, 

trend reports, etc. 

8.4.3 Manpower 

Graduates from the faculties of engineering and 

science who are expected to form the kind of manpower 

ne e d ed for indus t r i a l ization ha v e no formal t rai n ing in 

industrialization . On employment, therefore, the 

g r a du a tes take a long tome to become familiar with the 

industrial activities and environment. This problem is 

being l ooked i nto and the faculties (e ngineering and 

science) of the University of Nairobi are pla nning to 

introduce industrial eduction in their curricula. This 

should also be undertaken by other universities and 

faculties. 
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8.4.4 Co-ordination 

There is lack of co-ordination of i nstitutions that 

are r esponsible for industrialization in Kenya, resulting 

in the slowing of the process of industrialization. This 

calls for co-ordination of the institutions which should 

include the following: National Council for Science and 

Technology (NCST) - as coordinator, Ministry of Commerce 

and Industry, Kenya Bureau of Standards (KBS), Kenya 

Industrial Property Office (KIPO) , universities, research 

institutes, Investment Promotion Centre (IPC), 

development finance institutions, Chamber of Commerce and 

Industry , Central Bank of Kenya (CBK) , Kenya Association 

of Manufac turers (KAM ) , Mi nistry o f Resea r ch , Technica l 

Training and Technology, Pol ytechnics, etc . 

8.4 . 5 Fi nance 

I nadequacy o f financi a l r e s ources wa s also 

identi f i ed as hindrance to industriali zation. Potent ia l 

investors do not always have the necessa ry capital fo r 

the projects and this necessi t ates them to seek loans 

from financial institutions (mainly development finance 

institutions). The loans are not always forthcoming . Part 

of the reason is that the entr epreneurs may not be able 

to furnish all the market, t echnological information and 

data needed to support their applications f or funds . 
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8.4.6 Management Problems 

Management of industrial enterprises (projects) have 

proved to be difficult for small entrepreneurs. The 

institutions responsible for training in industrial 

management, therefore, should endeavour to promote the 

managerial skills through appropriate courses, seminars, 

workshops, etc., with · resource persons drawn from the 

universities, and other specialized centres. 

8 . 4.7 Patents 

Though an institution responsible for industrial 

property rights h a s bee n establishe d i n Kenya , the s tudy 

revealed that the area of patents was still a problem in 

industrialization efforts. The problem ari s es from the 

fact that the institution is new, and hence not known 

nat i onwide , a nd also t h e bureaucratic procedures of 

patenting adds to the probl em. 
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CHAPTER IIDIB 

9.0 SYSTEMS ANALYSIS AND RECOMMENDATIONS 

9.1 SYSTEMS ANALYSIS 

The systems analysis of KENSIDOC was undertaken by 

interviewing the officers in charge of the centre and 

other senior staff of NCST. The analysis was enriched by 

perusing publications of NCST (mainly annual reports), 

and also by observation. The broad objective of the 

analysis was to identify impediments that were hindering 

KENSlDOC from discharging its functions efficiently. The 

specific objectives were to find out. 

a) how the legal matters affect the performance of 

KENSlDOC; 

b) how documents are acquired and how the research 

findings are disseminated; 

c) the sufficiency of manpower vis a vis the tasks 

at KENSlDOC; and 

d) the extent to which KENSlDOC was fulfilling its 

objectives. 
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on the basis of the findings, some possible 

solutions for improving the performance of KENS I DOC will 

be proposed. 

9.1 . 1 Legal Matters 

The legal matters concerning the establishment and 

activities of KENSlDOC dates back to 1977, when NCST was 

established under the Science and Technology Act and 

called upon, among other things, to consider and advise 

generally on all scientific a c tivities including 

" scientific docume ntation and information, statistics, 

surveys and general information". NCST in its report 

number 4 of May, 1980 on Science and Technology for 

Development, recognised and stated that "planned 

utilization of scientific and technological information 

is one of the most important too ls for development. 

Based on the advice by NCST, the Government 

formulated broad policy guidelines on scientific and 

technological information. As stipulated in sessional 

paper number 5 of 1982 on the acceptance of NCST I S report 
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on science and Technology for 

Government's policy on scientific 

information should: 

Development, the 

and technological 

a) ensure optimum utilization of knowledge in 

science and technology in order to achieve the 

national goals for the betterment of society; 

b) ensure the availability of adequate information 

for decision making in management and policy 

formulation both in Government and in the 

private sect or; 

c) provide documentation and information services 

r e l evant to present needs, toget he r with a 

c apability for developing serv i ces to meet the 

future needs of user s of information; 

d) perform col lection, organiz a t ion, pres ervat ion, 

translation and dissemination of i nformation 

generated in the country; 

e) provide scientists and other users in the 

country with a means of obtaining new scientific 

findings which originate in other countries; and, 

f) promote national and international cooperation on 

the exchange o f information and expertise . 
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Based on the above, NCST established KENSIDOC in 

1983. It should be noted here that there is no separate 

enactment establishing KENSIDOC, but it exists under the 

aegis of NCST. There is no document that elaborates the 

structure and expected activities of KENSIDOC. 

NCST's report number 15 on Research clearance in 

Kenya: Procedures and Guidelines, concerns the submission 

of research reports. It states (only for foreign 

researchers) that, Final reports, must be submitted to 

the Government within a year after the date indicated on 

the research application form as the completion date of 

the research work. The report does not s ay anything 

concerning the submission of reports on research carried 

out by Kenyan researchers. 

KENSIDOC has, therefore, been functi oning without 

clear guidelines, and hence perhaps its poor performance. 
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9.1.2 Manpower 

KENS I DOC is seriously deficient in manpower 

resources, an important reason for its poor performance. 

The total number of staff as specified by their 

designations and qualifications, is as follows: 

a) One Chief science Secretary (Head of KENSIDOC) -

BSc, MSc, Diploma in communication Policy. 

b) Ass i stant science Secretary - BSc , at the moment 

he is pursuing a n MSc degr ee in In formati on 

Science at the School of Information Studies for 

Africa (SISA), in Addis Ababa Unive rsity . His 

designation is e xpected to b e c ha nged t o 

Info rmation Scientist , on completion of the 

course. 

c) One Documentalist - B.A, no formal training in 

Documentation. 

d) One programmer - Diploma in Computer Studies 

e) One Library Assistant - Certificate in 

Librarianship; at the moment she is pursuing a 

diploma course in Librarianship at the Kenya 

Polytechnic. 
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KENS I DOC and NCST in general have failed to attract 

staff mainly because of the unattractive scheme of 

service of NCST. NCST has been loosing staff who move out 

to other better paying jobs, especially when they have 

acquired the necessary skills. The other fact is that 

NCST does not employ its staff directly, since it is not 

autonomous. Thus recruitment of staff is through the 

Public Service Commission. KENS I DOC has also been without 

a scheme of service, but there is a new proposal which is 

subjec t t o approva l by government. It is hoped that the 

new scheme would help solve t he manpowe r problem of 

KENSIDOC . 

9 . 1.3 Fac i li t i e s a nd Equi pment 

At present, KENS I DOC has 5 microcomputers, a 

microfiche reader/ printer, book shelves, catalogue card 

cabinet and a display rack. The c omputers are, however, 

not being used for the purpose they were meant, for lack 

of staff trained in the design and development of 

databases. The computers have therefore been turned into 

word processors. It is hoped that the computers would be 

put to proper use when the author (after completion of 
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his studies in information science) reports back to duty. 

KENSlDOC has attempted to develop a research projects 

database since 1985, but progress has been 

unsatisfactory, again due to the lack of p e rsonnel with 

necessary competence. 

The computer models at KENSlDOC are Wang-Pc with a 

5.25 inch drives. The mass storage capacity of the 

computers is inadequate for comprehensive databases. NCST 

s h ou l d a c qui re additional and mo re powerful computer s 

with adequate storage capaci t y . 

9.1 . 4 Serv i ces 

While o n the s pot rea ding and refe r e nce serv i ces a re 

of f ered to members o f the public, borrowing o f d ocuments 

f r om KENSlDOC is res t ricte d to NCST s taff . S t aff of NCST 

and s ome members of the publ ic h ave complained a bout the 

poor services offered at KENS l DOC. This is mainly due to 

the fact that documents are at times mishelved and 

therefore their location become s difficult. The number of 

personnel at KENSlDOC are not sufficient to handle all 

the tasks of the centre . 
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KENSIDOC through NCST also publishes the ~ 

Newsletter. The Newsletter, although intended to be a 

quarterly publication, has been irregular due to lack of 

articles. KENSIDOC should promote and encourage papers by 

NCST staff and other members of the public for 

publication i~ the Newsletter. It can also be used to 

disseminate technological information to enterprises. 

Current Awareness Services (including Selective 

Dissemination o f Information services, and Information 

Analysis and Consolidation s e rvices , a r e not being 

offered at KENSIDOC , though it has several publications 

t hat are relevant to industr i alists. 

9 .1. 5 Cata l oguing 

The cataloguing of documents in KENSlDOC was only 

undertaken by 1 ibrary consultants who were consul ted 

during the establishment of the system. Regular 

cataloguing is not done for lack of manpower with skills 

and knowledge in cataloguing. The documents are, 

therefore, partially catalogued. In addition, there is a 

store of uncatalogued documents awaiting to be attended 
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to. The initial classification and cataloguing were based 

on the Universal Decimal Classification scheme and Anglo

American Cataloguing rules. The problem is expected to 

end in September, 1993, when two officers, now in 

training, report back to duty on completion of their 

studies. 

9.1.6 Acquisition of Doc uments 

KENSIDOC acquires documents through donat ions and 

exchange programmes . In addition, all r esea r c h reports 

are supposed to be deposited in KENSIDOC. The submission 

of reports by foreign researchers has been fair . As for 

Kenyan researchers, the submission of reports has b e en 

poor except for projects sponsored by NCST. Though there 

is an assumption that all theses, dissertations and 

reports on other research projects are to be s ubmitted to 

KENSlDOC through NCST, the modalities of submitting such 

reports are not clearly defined and communicated to the 

persons concerned. This matters requires immediate 

attention. 
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9.1.7 KENSlPOC Budget 

Development budget for KENSlDOC was not printed in 

the government's approved estimates for the 1991/ 92 and 

1992/93 financial years. Considering the financial 

constraints that the government had at that time, there 

could have been an assumption that KENSlDOC was in a 

position to run by itself, may be with the assistance of 

donors, until the financial status of the government 

improved . At present the budget is not a major problem 

since wh a t is already in place has not been put to use. 

The author feels that even without the budget, KENSIDOC 

wou ld be able to run some of its activities well, 

provided the modalities of SUbmi tting the research 

reports are clarified and adhered to. There would be 

need, however, for a budget for the purposes of acquiring 

other documents, for equipment, supplies, binding of 

documents, maintenance, etc. 
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9.2 SYSTEK RBCOMHENDATIONS 

Based on the results of the analysis, the 

investigator proposes several recommendations, the 

implementation of which could improve the performance of 

KENSlDOC. The recommendations are practicable enough to 

be implemented withou·t spending a considerable amount of 

money, taking into account the financial constraints of 

NCST. The recommendations are discussed in the following 

sub-sections. 

9.2.1 KENSIDOC structure 

For KENSlDOC to function smoothly, there is need to 

document its structure and its activities together with 

the number of personnel required. The system should have 

a structure of the form shown in figure 9.1 

Key to the figure 

1 - Dooument aeleotion unit, 2 - Ordering unit, 3 -

Aooession unit, 4 - Reader servioe unit, 5 - Reserve 

unit, , - Referenoe unit, 7 - Audio visual unit, 8 -
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Bindinq unit, , - Cataloquinq unit, 10 - Classification 

unit, 11 - Network unit, 12 - Information retrieval unit, 

13 - Data entry unit, 14 - Reproqraphy unit, lS 

Newsletter/Annual report unit, 16 - Diqest unit, 17 -

Aqricultural and allied sciences unit, 18 - Industrial 

sciences unit, l' Health soiences unit, 20 

Biosoiences unit, 21 - Physioal soiences unit, 22 -

social scienoes unit, 23 - Information sciences unit. 

9.2 .1.1 Di rector ' s function s 

The Di r ector' s duties i nclude s trategic deci s ion 

making with the assistance of the NCST executive, and the 

committee on Information and Documentation. The Director 

s hould be a p e r son wi t h a d egr e e in in format i on stud i e s 

or a first degree in science/ technology/ engineering and 

formal training in information studies. He should be 

quite familiar with the activities of NCST and the 

support to be provided by the information system. The 

current Head of KENSIDOC has such qualifications. The 

committee on Information and Documentation membership 

should be drawn from, among others, the universities, 

research institutes, parastatals, government ministries 
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knowledge in cataloguing. The person should have a 

degree in scientific or technological discipline and 

training in library/information science. 

9.2.1.4 Circulation division 

This division is concerned with the lending and 

shelving of documents and with interlibrary loans. The 

division has to ensure the maintenance of documents. The 

division should be manned by at least a semi-professional 

with l ibrary training. 

9.2.1.5 Publication division 

The publication division publishes NeST's documents 

which include annual reports, Newsletters, Digests and 

other analysis, consolidation products, etc. NCST's 

publication needs are considerable, and, therefore 

require to have a publishing unit so as to reduce 

publications cost. It is, therefore, recommended that 

NCST establishes a desktop publishing system. Such a 

system is easy to implement and the cost involved is not 

high. The system requires an IBM compatible Microcomputer 
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with at least a 20 MB hard disk, a detachable keyboard, 

a mouse, a printer, a laser printer, a scanner and a 

publishing software (e.g. Xerox ventura). In addition to 

the publishing software, word processing software should 

also be available. Manning of the publication division 

requires personnel skilled in the publishing techniques 

including the following: authorship, editorship, book 

design, typography, art work, and printing. Some of the 

NCST secretaries could also be trained on the publishing 

techniques , so as to assist in publication work. 

9 . 2 . 1 . 6 Database division 

The activities of the division include database 

design and development, data entry, query-response 

services, s elec t ive dissemi na t ion of informat i on, current 

awareness services, etc. Already NCST has some computers 

and therefore the activities of this division are easy to 

implement with additional microcomputers. The Database 

division should be manned by personnel with a minimum of 

a degree in information science, or a first degree in a 

scientific or technological discipline and training in 

information handling. 
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9.2.1.7 Analysis and consolidation division 

The analysis and consolidation division is relevant 

to NCST in relation to the functions and activities of 

NCST as elaborated in chapter four. Since all research 

reports are submitted to KENSlDOC, the reports should be 

analyzed, consolidated and repackaged in forms or formats 

useful to the target users. This division therefore will 

ensure the dissemination of research findings. The 

activities of this division can be implemented, by 

utilizing the NCST secretariat staff who are spec ialists 

in various disciplines. There is need for training them 

in information analysis and consolidation and for one 

person designated to coordinate the activities of the 

division . 

9.2.2 Manpower 

The new scheme of service of KENSlDOC should be 

implemented as soon as possible. The personnel should 

have regular meetings to appraise their activities or 

services. 
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coordination, research submission, etc, which are not 

being performed fully at the moment. Also retaining of 

manpower would be achieved by developing a favourable 

scheme of service. KENS I DOC would, thus, be in a position 

to perform its activities satisfactorily. In view of the 

above, the government is also called upon to re-examine 

the activities and/or functions of NeST vis a vis the 

legal matters governing it. 

9.2 . 5 Environment 

Any given system has an "environment" . The 

environment consists of a set of elements not deemed to 

be the system's components; but, any change in their 

attributes affects the attributes of the system. The 

components belonging to one sUb-system may be considered 

as parts of the environment of another sUb- system. As for 

Information Storage, Disseminat ion and Retrieval (ISDR) 

systems, the parent organization usually furnishes the 

environment. Usually, the system derive their input from 

the organization and provide output for it. Also, 

information generators, users, vendors, etc, are part of 

the environment of the ISDR systems. KENSIDOC should, 
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therefore, keep abreast of changes taking place in the 

environment. 

Good relationship between the information system 

personnel and that of other systems and/or departments 

should be maintained. seminars on the services provided 

by the system should be encouraged, the attendance of the 

seminars should include users of the system. 

9.2.6 Services 

In addition to the normal library and referral 

services, KENSIDOC should provide additiona l services 

such as those briefly discussed in chapter ten 

9.2.7 Networking 

It is recommended that KENSIDOC be networked to 

other information systems, 

internationally. This will 

information that may not 

databases. 

nationally, regionally and 

enable KENSIDOC access to 

be available in their own 
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Table 10.1 - Information services 

Dominant User Groups 
INFORMATION SERVICES TYPE 

TM R&D MM TECH 

1. Reference .ervice 
* Reference service X X X X 
* Retrospective search X X X X 
* Technical enquiry service X X X X 
* Clearinq house service X X X X 

2. Current Awareness Service. 
* Current papers notification X X X X 
* Research in progrss 

notification X X 
* Se lective Dissemination (SOl ) X X X X 
* Current events notification X X X X 
* Newsbrief and bulletins X X X 
* Patents notification X X X X 
* Standards notification X X X 

3 . Information Analysis and 
Consolidation 

* Research abstracts X X 
* Digest for managers X X 
* Technical digest X X X 
* Digest for technicians X 
* Numerical data service X X 
* statistical digest X X 
* Executive information service X X 
* Products/Process/Innovation 

information X X X 

continued in the next page 
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4. specialized Services 
* Market research/intelligence X X 
* Forecast/Trend reports X X X 
* company profiles X X 
* Contracts & tender notices X X 
* Environmental scanning X X X 
* Technology transfer 

information X X X 
* Decision support system X X X 
* Expert systems X X X 

5. Common Service. 
* Library service 
* Document delivery 
* Document reproduction 
* Translation 
* Editorial/ Tec hnica l wri t ing 
* Pub l ica t ion services 
* Org an izat ion o f seminars/ 

exhibits 

Source : Neelameghan, 1992 

(Note: TM = Top Managers; R&D = Resear ch and Development Group 
MM = Middle Managers ; TECH = Technicians/oper ators) 

Other services that are important, especially to the 

industrial sector include preparation or commissioning 

of: 

* surveys: market, industry, technology, 

economic, etc.; 

* feasibility studies; 

* "small industry profiles" by commodity; 
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* forecasts and trend reports; 

* statistical reports; 

* composite documents containing different 

types of data and information; 

* information analysis, consolidation, and 

repackaging; 

* information bulletins: new products, 

processes, etc.; 

* referral service; 

* technical inquiry service and related 

products; 

* company profiles; institutional profiles; 

* patents informat i o n s e rvi ces; 

* environme ntal scann ing ; 

* notification of contracts and tenders; 

* c harts and maps of resources loca t ion ; 

* numerical data sources and databases. 

Supporting the above types of servic es by 

preparing d i rectories and inventories, and 

data ba se of profiles of insti t utions, a g e nc ies, 

information sources, etc. , such as, the following: 
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* centres of excellence 

* technology centres; 

* industrial development banks and financing 

organizations; 

* technology information centres; 

* technology data and information bases and 

sources; 

* small enterprises (sector-wise); 

* chambers of commerce; 

* industry associations ; 

* management and labour associations: 

* small industries advisory and assistance 

agencies; 

* documentation and information systems and 

services; 

* training centres and training programmes in 

fields of interest to small enterprises; 

* government agencies/ departments of 

development planning, R&D support , 

industry, trade and commerce, industrial 

licensing, regUlatory measures, quality 

control, standardization, environment, etc. ; 
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* regional trade, economic, and other 

groupings; 

* international assistance agencies and 

programmes; 

* technology transfer, collaboration, and other 

cooperation agreements and arrangements; 

* skill and expertise. 

Some of the services could also be provided by other 

i nformation systems , such as the Investment Promotion 

Centre ( I PC) informati on c entre, the Min ist ry o f Comme r ce 

and Industry information system, 

system, etc . 

KIRDI information 

10.1.1 Services Recommended for Immediate Provision 

The services recommended for imme d iate provision 

are discussed below. 
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10.1.1.1 current Awareness Services 

Current awareness services are designed to keep 

users abreast of the developments in their respective 

areas of interest . For this purpose, they issue products 

at periodic intervals - every week, every two weeks, 

every month or, in some cases, more infrequently . Forms 

of dissemina~ion in this category are: lists of 

acquisitions, bulletins of t able s of c onte nts, 

bibl i ographic bulletins and indexes. Another current 

awareness service is t he Se l ective Dissemination of 

Information . 

10 .1 .1 . 2 Selective Dissemination of Information (S DI ) 

Selective Dissemination of Information (SDI) is a 

procedure for supply ing eac h user or g roup o f users with 

the re f e rences to docume nts re l a ting t o the i r s pec i f i c 

areas of interest selected from among the de scriptions o f 

all the documents received during a period (e.g. week, 

fortnight, month, etc). The rapid expansion of such 

service is due mainly to the spread of machine-readable 

databases. 
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10.1.1.3 Information Analysis and Consolidation (lAC) 

Information Analysis and Consolidation (lAC) 

consists of the selection, analysis, evaluation and 

compression of information and data obtained from one or 

more sources and presenting the result in a language, 

style and format appropriate to the specific target 

users. lAC products are of different types; state-of-the

art review, critical review, trend report/ analysis, 

feasibility/status/forecast report , handbook, manual, do

it-yourself booklet , guidebook , country profil e, company 

profile, product profile, industry profile, monograph, 

digest, newsbrief, etc. 

10. 1.1.4 Query-response serv ices 

The query- r e sponse services involves the retrieval 

of information from the databases based on users queries. 

This activity may result in bibliographies with or 

without abstracts, preparation of information analysis 

and consolidation products, etc. 
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10.1.1.5 Translation services 

It is also necessary to translate some documents 

from English to Swahili (a Kenya national language), thus 

facilitating access to information by those who may not 

be conversant with English, e.g. the small entrepreneurs, 

Jua kali artisans, the general public, etc. The tasks of 

translations may be performed by a panel of translators, 

with a secretary (coordinator) to coordinate the 

activities . Editorial assistance will also be necessary. 

10.1.2 Benefits of the Services 

The services, if provided regularly and t he quality 

is high, wil l be beneficial to the users and to the 

country at large . They will, for example, ass ist in 

technology assessment, evaluation and selection; and 

other requirements as detailed in c hapter six (section 

6.1.2.1) . 
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10.2 APPLICATION OF INFORMATION TECHNOLOGY 

The development and provision of information 

services discussed in the preceding sections of the 

chapter require the building up of appropriate 

information sources, the analysis and extraction of data 

and information from them relevant to the different user 

groups of KENS I DOC (ranging from researchers, through 

technologists, government executives, 

liaison workers , to the general public) 

entrepreneurs, 

and creating 

d a tabases to enable qui c k r e trieval o f information a nd 

data for providing the different services. 

The developments in the 1980s in mi c roelectronics, 

t e lematic s and elec t ro - optic t echnol ogies no t on l y 

facilitate the design, development and use of various 

types of databases and information retrieval but also 

have brought down the cost of information technology 

application within the reach of even small institutions 

in developing countries. 

235 



Micro computers with high data storage capacity and 

powerful information handling capabilities and off-the

shelf powerful Database Management System (DBMS) software 

are now available at reasonable cost. Examples of DBMS 

are Micro CDS/ISIS, dbase, Rbase, ORACLE, etc. Micro 

CDS/ISIS, recommended for use in KENSIDOC, is a menu-

driven generalized 

system software 

information storage and retrieval 

designed specifically for the 

computeri zed management o f st r uctured textual databases . 

One of the major adva ntages offered by the generalized 

de s ign of t h e system is that CDS/ISIS is able t o 

manipulate an un l imited number of databases each of which 

may consist of completely different data elements . I t h a s 

powerful index generating and retrieval features, and 

databases in ISO 2709 format can be exchanged. The 

capabilities of the software can be further enhanced with 

programmes wr itten in CDS/ ISIS Pascal . The minimum 

h a rdware r equire me nts for r unn i ng CDS/ISIS are: IBM

PC/XT/AT or compatible equipment, 640 RAM memory, 1 

floppy disk unit, 1 hard disk, 1 d i splay s c r e en and a 

printer. The current version 3.0 has multiuser facility 

in a network environment using Novel Network, Banyan 

Vines, etc. 
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10.3 PROTOTYPE DATABASES 

In order to provide some of the services discussed 

in the preceding sections, there is need for development 

of databases. Prototype databases for some of the 

databases have been developed using Micro CDS/ISIS 

version 3.0. The databases developed can be adapted and 

expanded by KENSIDOC and other information systems that 

support industrialization in Kenya. The individual 

databases in the prototype are as follows: 

10.3.1 ABNCD+ Database 

This database consists of profiles of experts, 

insti tutions, information systems, research proj ects, and 

bibliographic database. A sample output of the records of 

the database is shown in appendix 9. The database was 

prepared using the already defined ABNCD+ field 

definition table shown in appendix 10. ABNCD+ is an 

acronym derived from the names of those who are closely 

associated with the ABNCD+ prototype development database 

project (Abebe Rorissa et al 1992). 
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10.3.3 Other Databases 

The other databases that are relevant for 

industrialization include the following: 

a) Equipment database 

b) Raw materials database 

c) Products database 

d) Energy database 

e) Technologies database , etc 

10.4 USERS DATABASE SEARCH-REQUEST FORK 

For all search queries to be uniform in structure 

and to facilitate preparation of appropriate s earch 

expressions, a users database search-request form has 

been devised. The structure of the form is as shown in 

figure 11.2. The form may be revised as need ar ises. 
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Figure 11.2 - Users databases search-request form 

1. Name of user 

2. Institution of user ____________________________________ ___ 

3. Address of institution ________________________________ ___ 

4. Date 

5. subject area of query 

6. Please give a short description of the problems to be 
searched 

Official use only 

a) Initials of searcher Signature 

b) Databases with possible solutions 

c) Search results description 

d) Query versus search results comment ____________________ _ 
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CJIAPTBll BLBVElI 

CONCLUSION AND RECOKMENDATIONS 

11.0 FINDINGS OF THB STUDY 

In the context of a developing country a good 

information system for the industry should ensure that 

information is appropriate to the needs of the industry, 

e. g. in terms o f making decisions , appl ication of new 

technologies and production processes, etc. The 

information system should, therefore , prov ide reliable, 

relevant and timely information in forms that are easily 

understandable by the users. Kenya as a developing 

country needs such a system. 

Information of potential usefulness to Kenyan 

industries are being generated in Kenya and allover the 

world. The extent of usefulness of such information 

depends on its timeliness, reliability and relevance to 

user's needs, the Kenyan entrepreneurs and all those 

concerned in one way or other with the promotion and 

development of industries in Kenya. This can be achieved 

by: 
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a) developing easily accessible and c onveniently 

usable information resource bases; and 

b ) implementing effective and efficient information 

systems and services . 

In Kenya, some facilities already exist, but these 

need to be strengthened and new facilities should be set 

up, to ensure a more effective dissemination and flow of 

information to points where the information is needed . In 

some countries, governments and non-governmental agencies 

h ave i dentified t he needs of indus t ries and are 

successfully operating special departments and facilities 

to s ati sfy the identif i ed needs. 

Libraries, d ocumentati on s ystems and in fo rma t ion 

systems a r e ma j or node s i n information flow . There are 

i n formation s ystems a nd l i bra r i es in the universit ies , 

resea rch institutes, government ministries a nd 

departments, parastatals, and other s cie nce and 

technology institutions . Some of these have specialized 

information and data sources, documentary sources, 

e xpertise, etc . Such resources should be made available 

and accessible to industries through ne tworking and 

proper coordination of the s yste ms. 
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Information dissemination can take several forms: 

through publications, audio-visual media, on-line 

services, lectures, workshops, exhibitions, conferences, 

etc . Information centres should adopt quick and efficient 

means of communication with other information sources 

both within and outside the country to be able to access 

and obtain the required information and information 

sources, to meet the needs of users wherever they may be 

located in the country. The application of modern 

information technology can facil i tate information access, 

flow and dissemination. 

11.1 RECOMMENDATIONS 

The following recommendations have been made in line 

with the findings of the study. 

a) A special industrial periodical (quarterly) 

should be published in Swahili in order to supply 

rural industrialists as well as urban 

entrepreneurs with information regarding prices 

of machinery, market trends, sub-contacting 

possibilities, financial matters, etc. The 
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periodical could also serve as a forum for 

exchange of ideas among small industrialists. 

This task can be handled by the Kenya Association 

of Manufacturers or the Ministry of Commerce and 

Industry. Some special research reports and 

articles could also be translated into swahili. 

b) Information systems that support 

indust,rialization should be improved so as to 

provide the kinds of services needed. The 

key service s i nclude , current awareness 

s erv i ces, s e lective dissemination of informat i on, 

information analysis and consolidation , database 

services, translation, etc . It should be noted 

t ha t s ome of the serv i ces provided by in f ormat ion 

systems may not be known wide ly eve n in Kenya. 

Information about such systems and their services 

should be disseminated through the mass media 

(print, radio or t e lev ision), thr ough 

industry/ information workshops , training courses, 

exhibits etc. 

c) The government should initiate action to 

formulate and implement a national policy on 

information systems and services in collaboration 
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of other appropri ate agencies . Such a policy 

would promote cooperation, coordination and 

networking among information systems, enhance 

their use, and help create necessary 

infrastructures. 

d) Industrial policies and strategies should be 

structured in a way that the provision of 

information to industries and development of 

appropriate information support systems are 

dec l ared prerequisites and integral part of 

industrial development. 

e) I n f ormat i on syst ems should be networked , so as to 

facilitate access to national, regional and 

international database services and the provision 

of information necessary for industriali zati on. 

f) The institutes of higher learning (universities, 

polytechnics, etc) should include industrial 

education in their curricula. Such cariculla 

should include use of data and information, 

information systems, etc. This will enable the 

trainees to be prepared for industrial careers, 

thus closing the gaps that exist at present. 
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h) It is recommended that technology transfer 

centres be established so as to promote stronger 

links between the R&D institutes and the 

productive sectors. The centres should be 

coordinated by the National Council for Science 

and Technology. 
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APPENDIX 1 

GROSS DOMESTIC PRODUCT( 1980 PRICES) 
SUB·REGION/COUNTRY GDP(US $ BILLION) AT 1980 CONSTANT PRICES GROWTH RATE (PERCE NTAGE) 

1980·90 I 1184·90 I 1990 ~ 19841 1989 I 1990 
133.5 1 .1455 162.2 1 - --167.2 .. ;.:.::; .... 2.3 I ........ ·. 2.3 I .... . .. 3 .2 NORTH AFRICA 

ALGERIA 42.3 I SO.1 I 53.1 I 54.4 2.5 1.4 2.5 

EayPT 21.0 I 29.9 1 35.7 I 36.6 5.7 3.4 2.7 

LIBYAN ARAB JAMAHIRIYA 35.7 I 27.5 1 28.4 1 30.3 I · 1.6 I 1.6 6.9 
MOROCCO 17.8 I 19.2 I 23.9 I 24.7 I 3.3 I 4.3 3.4 
SUDAN 7.9 I 8.6 I 9.5 I 9 .0 I 1.3 I 0.8 ·5.3 

TUNISI A 3.0 5.2 

WEsT AFRICA 
BENIN 1.4 I 1.6 1 1.6 I 1.6 I 1.7 I 0.0 I 0.0 
BURKINA FASO 1.4 I 1.6 1 2.0 I 2.0 I 3.6 I 3.8 I .{).4 

CAPE VERDE 0.1 1 0.1 1 0.1 I 0.1 I .3 .2 1 0.0 1 ·5.8 
COTE D'IVOIRE 10.2 1 9.9 1 10.3 1 9.8 1 .Q.4 1 '{).2 1 -4.5 
GAMBIA 0.2 1 0.2 1 0.3 I 0.3 I 2.3 I 7.0 I 6.9 
GHANA 4.2 I 3.9 1 5.2 I 5.4 I 2.5 I 5.6 I 4.8 
GUINEA 1.71 1.9 1 2.21 2 .31 3.21 3.21 4.8 
aUINEA BISSAU 0.2 1 0.2 I 0.2 I 0 .2 1 2.6 1 0.0 1 ·2.0 
UBIERIA 1.1 1 1.1 1 1.0 I 0.71 -4.51 ·7.31 -30.8 
MALI 1.71 1.8 I 2.4 I 2.4 I 3.3 I 4.9 I '{).1 
MAURITANIA 0.7 I 0.7 I 0.8 I 0.8 I 1.2 I 2.3 I 2.8 
NIGER 2.5 1 2.1 I 2.5 I 2.5 I '{).2 1 2.9 1 3.1 
NIGERIA 93.6 I 79 .3 I 97.7 I 101 .7 I 0.8 I 4.2 I 4.1 

1 SENEGAL 3.0 3.3 38 39 I 2.8 28 I 3.5 
SIERRA LEONE \.\ \.\ 1. ) 1 1 ·0.0 00 I 2.3 

1 TOGO 1.1 1.0 12 12 0.6 31l_ 25 ~ 
CENTRAL AFRICA 26.8 32.0 33.8 34.4 2.5 12 I 2.1 

r CAMEROON 6.7 96 9.4 --95" 3 6 --~ 1.0 
BURUNDI 10 \.\ 14 I 14 , ~.8 41 1 '{)5 

CENTRAL AFREICAN REPUBLIC 0.9 10 \.\ I 1 1 i 2.1 1.6 1 0.3 
1 CHAD 0.7 0.8 1 1 I 1 1 I 43 5 5 I 2.4 
r CONGO 1.7 2.9 2.8 i -2~ - 54 00 53 
I EOUATORIALGUINEA 0. 1 0.1 0.1 I ' '--0.1 1 6.6 0.0 .{)2 

GABON 4.3 I 4 3 I 4.3 I 4.8 I 12 I 1.9 I 11 .5 

RWANDA 0.7 1 00 I -44 I 
SAO TOME & PR INCIPE 0.4 1-- 59 I 127 

ZAI RE 10.3 I 10.9 I 12.2 I 12.2 I 1.7 I 1.9 I 0.1 
EAST & SOUTHERN AFRICA 49.2 I 51.7 I 62.2 I 62.8 I 2.5 I 3.4 I 0.9 
ANGOLA 6. 1 I 6.1 I 7.9 I 7.7 I 2.4 I 4.0 I ·3.5 
BOTSWANA 0.91 1.41 2.3 I 2.3 I 9.71 8.6 I 1.5 
COMOROS 0. 1 I 0. 1 I 0.1 I 0.1 I · 1 8 1 0.0 I 0.9 
DJIBOUTI 0.3 I 0.3 I 0.3 I 03 I ·1 .2 I 0.0 I 0.7 

I ETHIOPIA 4.1 4 4 5.0 4 9 I 1 8 1 8 I ·2 1 
I KENYA 7.1 7.9 101 -- 103; 3.8 - - - 45

1
: - -25" 

LESOTHO 0.4 0.4 0.5 0 .5 2.7 _ _ _ 3 .~ __ J..4A. 
MADAGASCAR 3 2 3 0 3 4 3 5 . 0 8 2 6 • 3 0 
MALAWI 1.2' - -,-.r 1.7 1 7 1 3.2 331 - 3"3 

I MAURITIUS 1.1 13 1.9 2 1 6.4 8 .3 6.5 
r MOZAMBIOUE 24 2.1 22 ~ . .{).9 . 0.8 31 
1 NAMIBIA 2.0 1.9 2.0 n _ 0.9 2~ _ ~ 

SEYC HELLES 0.1 0.1 02 02 33 122 5.8 
SOMAUA 2.4 2.5 2 9 2.9 1.9 2.5 0. 1 

I SWAZILAND 0.5 0.6 1 0.7 0 ~ I _ ~ _~_ 0 _ _ ~ 9 1 4 6 
I TA NZANlL _"__ _~~ ____ _ 2' ~~l ___ ~l 6 3 ~1 3-: 1 _ 1 _ ~ 

UGANDA 2.8 3.0 3.7 . 35 2.3 2.6 -4.9 i 
ZAMBIA 3.9 4.0 4.1 4 .0 0.3 0 0 .~ 

ZIM BABWE 53 59 7 1 73 3.3 36 3 1 
TOTAL AFRICA 333.7 339.0 1 "" 39D.6 1-----;;-00.4- 1.8 /-281 -~ 
N.B. ALL FIGURES ARE IN BILLION 1980 US S AND ARE ROUNOFO OFF Tn ONE DECIMA L PLACE 
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APPEllDIX 2 

I nt e rlinks of the Mini s try of Comme r c e a nd Indust r y 

Linkage with Reasons for linkage 

l. NCST Industrial policies, research findings 
and other advices 

2. KIPO Industrial property rights t";:·,;::-::A'~ ... 

3. IPC Investment priority areas, regions, 
etc. 

4. KETA External markets advices 

5. KBS Products standards , environmental 
matters , etc 

6 . KAM Industrial problems 

7 . DFIs Refe rs loan applications to the 
d i r ectorate o f industries fo r 
t echnica l and economic feasibility 
verification . 

8 . Other banks a s in 7 

c ontinued in the next page 
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APPENDIX .. 

SOURCES OF IHFORKATIOH 

Information on 

1. Technical assista
nce & industrial 
information in 
general 

2. Oveall feasibility 

3. Sources of finance 

4 . Consumer demands 
and preferences 

5. Human resources : 
Recruitmant, 
training , welfare 

Source of information/contact point 

Business information Bureauc. Trade 
associations. Specialized library/infor
mation service to industry. Government 
agencies for promoting small enterprises 
International agencies such as UNIOO. 
Bilateral and regional development aid 
agencies 

A variety of techno-economi , feasibili
ty reports are prepared by such agencies 
as the following: a) State and central 
governments; UNIoo, UNDP, ILO and other 
international and regional bodies; 
b) Theses and dissertations; c) Large 
industria l undertakings; d) Management 
and industrial consultants; e) Research 
papers in journals, confernce proceedi
ngs, technical reports, etc. 

Stock exchanges, banks and financing 
organization s (industrial financing corp 
oration; refinancing corporation; natio
nal industrial corporation) ; company 
share holders; investment director ies; 
information centres 

Sales and distribution age ncies. Chambe
rs of commerce. Market research bodies. 
Oversees trade commissions and agents. 
Trading corporations and subcontracting 
agencies 

Employment exchanges . Universities and 
technical training institutes. Faciliti
e s for in-plant training, apprenticeship. 
Trade unions; joint consultations. 
Periodica l interviews. Work councils. 
Government regulations. 

continu ed in the next page 
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APPElIDl:I 5 

IDEA-TO-ADOPTION CONTINUUM 

Objective criteria Leads to 

1. Research To advance Knowled- validity: Basis for 
ge; 1. Hypothesis invention 
New ideas tested 

2.Generaliz-
bility 

2. Developa- ""-
I 

ent 
21 Invention To innovate: Provi- 1. Apprpria t- Invention 

de new solution to eness 
an operating probl- 2.Estimated 
em viability 

3.Relative 
contribution 

22 Design To engineer: Syste- 1. Insti tution- Design packa-
matise/ arrange the al feasibil- ge or innova-
components of the ity tion package 
solution 2.Generalizab-

ility 
3 . Performance 

To prepare a d esign 
package f o r 
institutiona l use 

3. Diffusion 
31 Dissemin- To inform : Create 1.Intelligibi- Awareness 

ation widespread awarene - lity abou t the 
ss of invention 2.Fidelity invention 
among practitioners 3.Pervasivene-
/ potential users ss 

4.Impact 

32 Demonstr- To build conviction: l. Credibility Building 
ation Provide opportunity 2.convenience conviction 

to examine and 3.Evidential about invent-
assess the qualiti- assessment ion 
es of the invention (alternative 

professiona l 
consideration) 

continued in the next page 
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APPENDIX 6 

TECHNOLOGY ACQUISITION , INFORMATION NEEDS , INFORMATION SOURCES 

Tasks and sub-tasks 

1. IDENTIFICATION OF 
TECHNOLOGY NEEDS 

11 Inventory of technol
ogies in use - tradi
tional, locally gene
ated, imported or 
acquired 

12 Assessment of techno
logies in use in rel
ation to their relev
ancy to development 
objectives and prio
r ities 

13 Identification of ir
relevant and superfl
uos technologies in 
use in relation to 
development objectiv
es and priorites 

14 Identification of 
technology gaps in 
re l ation to the coun
try's/ industry's 
programmes and needs 

15 Preparation of inven
tory o f technology 
needs in relation to 
development objectiv
es , priorities and 
plans 

Information required and sources 
(illustrative) 

Information on: 
- Existing survey and reports of 

R'D work, technologies i~use in 
the process of development 

,~ 

- Details of national and SUb-natio
nal development plans, programmes 
and forecasts 

Sources of Information and data: 
- Insti tutional reports and national 

updated register of on-going rese
arch and tec hnology generated 

- Patents taken and applied fo r 
- Profiles of i nnovations li censed 

for commercialization 

- Reg i stry and profiles of industri
es in different sectors 

- Registry of foreign collaborations 
import/export of technologies, 
goods, services , etc. 

- Queries received by t echnology 
centres, industrial development 
banks , technol ogy information 
centres, small enterprises ass iss
tance and advisory bureaux , docum
entation a nd information services , 
tec hnology trans fer centres , inst
itutions of hegher learning, R&D 
establi s hments, etc. 

oontinued in the next page 
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new o r imported tech 
nology in the local 
env ironment ; to iden 
tify new facilities 
and resources needed 
for applying the 
technology 

34 Adaptation of techno
logy to fit local co
nditions and require
ments as necessary; 
developing and mobil
izing additional or 
new facilities and 
resources ' as may be 
necessary 

35 Incorporation of the 
adapted technology 
into the regular pro
duction stream or use 

36 Promotion and support 
of indeginous R&D and 
technology capabilit
i es f o r the p roduct i
ve use and improveme
nt o f the new/import 
ed tec hnology 

4. TECHNOLOGY MANAGEMENT 
EVALUATION 

41 Establishing c riteria 
and period ic ity f o r 
evaluatio n with s pec
i al refernc e to goals 
and t a r gets 

4 2 Or ganization for and 
imp l ementation of 
evaluation programme 

43 Feedbac k a nd adjustm
ents in tec hnology 
manag ement activi t ie s 

- Technol ogy transfe r mechanisms 
including movement of people betw
e e n scientific, tec hnol og i ca l and 
industrial centres/enterprises; 
spin-off from new missions, and , 
projects; scientific and technical 
publications (books, serials, rep
orts, directories, patents, stand
ards and specifications, engineer
ing drawings, trade literature, 
etc.); mass media, exhibitions, 
fairs, demonstrations, get-togeth
er; interaction of suppliers and 
cons~ers; sales and market~ng,; 
consultancy services; science' and 
technology meetings, training cou
rses, on-the-job training, worksh
ops, extension services; technolo
gy banks, technology development 
centres; centres of excellence; 
proving plants, etc. 

Information require d 
Da ta and i nformation on o peration
al experiences with various tech n
ologies i n the c ountry a nd on oth
er c ountries in sim i lar env ironme 
nts. Factual a nd reliab le i nforma
on the conte xt and cond i ti ons of 
applications of the technologies, 
the inputs, experinces, problems 
and solutions d eve l oped. The resu
lts: goods, services, k n ow-h ow, 
s oc ia l c o sts and bene f i ts identif
i ed . 
Information methods of tec hno logy 
management e valuat i on. 

Source: Ne el ameghan, 199 2. 
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15 Tembo Times Kenya Breweries 4 
Ltd 

1 6 u jenzi Kenya Cement 4 
Industry 

17 Build Kenya Peter Moll Africa 12 
Ltd 

18 Building news Cassman Brown & 12 
Company Ltd 

19 Motor Mart , Motor Mart , 1 
Exchange Ltd Exchange Ltd 

2 0 On the move Leyland Kenya Ltd 12 

2 1 Roller News stirring Astal si 3 
(Africa ) Ltd 

22 The UniAfric News Gailey & Roberts 4 

23 Auto News Peter Moll Africa 12 
Ltd 

24 Automobile Assoc- Media Services -
iation of Kenya 

25 The Cooper Motor CMC Ltd 1 
Corporation Ltd 
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PROJ . NO. 
START DT 
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HEAD 
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INST. TYPE 
DESCRIPl'ORS 
SUBJECT HEAD. 
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PROJ. TITLE 

INSTITUTION 

PROJ. NO. 
START DT 
DURATION 
HEAD 
GEOG.COVERAGE 
INST. TYPE 
DESCRIPTORS 
SUBJECT HEAD . 
FINANCE 

PROJ.TITLE 
INSTITUTION 

PROJ. NO. 
START DT 
DURATION 
HEAD 
GEOG.COVERAGE 
INST. TYPE 
DESCRIPTORS 
SUBJECT HEAD. 
FINANCE 

APPENDIX 9 

SAMPLE RECORDS FROM ABNCD DATABASE 

*** Research projects *** 

IMPROVING THE ROLE OF AGRO-BASED WOMEN GROUPS IN 
RURAL DEVELOPMENT 

University of Nairobi, Department of Urban and 
Regional Planning, Kenya 

NCST/5/ 002/ 1133 
1991- 09-20 
8 Montha 
Akoth, J. N. 
South Nyanza (Kamagambo location) 
Academic _ 
Agriculture, women, rural development . 
Social Science 
Government of Kenya, 9,000 

*** Research projects *** 

FACTORS AFFECTING OR CONTRIBUTING TO CHANGE OF 
SECONDARY HOME ECONOMICS CURRICULUM IN KENYA , 
1963-1985 

University of Briti sh Columbia, Nancouver, 
Canada 

NCST/ 5/0 02/ 1130 
1991-10-08 
4 Months 
Kag ima, L. K. 
Al l Kenya Provinces 
Academi c 
Horne economics, curriculum 
Horne economics 
CIDA 

*** Research projects *** 

WATER SUPPLY AND DEMAND IN ELDORET 
Moi University, Department of School of 

Environmental Studies 
NCST/5/002/E/ 1129 
1991-10-24 
1 Year 
Nyaoro, W. 
Uasin Gishu District 
Academic 
Water supply, Eldoret 
Environmental studies 
NORAD , Ksh . 50 ,000 
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SPECIALIZATION 
WORK. LANG. 
LANG. COMPETENCE 

CURRo EMPLOY. 

LAST EMPLOY. 
,'. 

NAME 
BIRTH 
NATIONALITY 
QUALIFIC . 

SPECI ALIZATI ON 
WORK. LANG . 
LANG . COMPETENCE 

CURR. EMPLOY . 

LAST EMPLOY. 

ASSIGNMENTS 

Internationa l Trade and Econometrics . M.A. 
University of Manitoba, Canada. 1976 . 

Monetary Economics. PhD. University of Geneva, 
swi tzerland . 1982. 

Economics. 
EN. FR. 
Speak, Read, write. 

Employment Record 

Economist, African Centre for Monetary studies 
(ACMS), Senegal, 1982 to present. 

Econoaic Affairs Officer, International, United 
Nations Conference on Trade and Developaent 
(UNCTAD), swithzerland, 1980-1982, Research • 

*** PROFILE OF EXPERT *** 
MAKANDA, D. W. 
1957 
KE 

..... 

Economics, Mathemat ics and Sociology. B.A. 
Un iversity of Nairobi, Kenya. 1981. 

Economics . M.A. University of Nairobi, Kenya. 
1984. 

Social Science . 
EN . 
Speak , Read, write. 

Employment Record 

Junior Research Fel low, University of Nairobi, 
1985 to present. 

Planning Officer , Government, Ministry of 
Agriculture. 984-1985, Formulation of policy 
papers and analysis of agricultural p o licy 
issues within t he Minis t r y . 

Kenya, 1986-1987, Member of a jointly Governmen t 
and Austrailian mission g roup to assess the 
performance of Magarine Settl ement Scheme in 
Kenya . 
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,~;: 

000004 
Source: 
Date: 
Title: 

contents: 

000005 

Source: 
oat.:: ' 
it.ltle: 
Subject: 

contents: 

000006 

Source: 
Date: 
Title: 
Subject: 

contents: 

Laws of Kenya 
1981 
The telecommunication tax Act, chapter 473, revised 
edition 

An Act. of ~!lJ;.H.am,eQ~ 1<0 , i~98,t!. a :~.~~, ,91:\ , ~.1'll'ovis1on';<. 
ot te1-eco_~lc.,~i!m8:·app",~.,tus7_and'ae_r;ytce., an<i. 'f-or 
matters incidental thereto 

1) telecommunication apparatus 2) telecommunication 
services 3) telecommunication tax 

Laws of Kenya 
19U: ~ - ' ,,"'io , 
The stat4il ~~ration8 Jict, 'nuDer il"of 19 
An AC;;~ 'llf' parlicment ,toc lIIake proviaionfor the 
8stablishllent , of ~tate corporat:!.~Y, . foJ: " ~~,J"91 ~ 
regulation of stat. corporation .. , and for connected 

PU~"'8 , 1) establishment and powers of state corporations 2) 
boards and management of state corporations 3) control 
of finances, etc. of state corporations 4) the state 
corporations advisory committee 5) miscellaneous 
provisions 

Laws of Kenya 
1989 
The Industrial property Act, number 19 of 1989 
An Act of parliament to provide for the promotion of 

inventive and innovative activity and to facilitate 
the acquisition of technology through the grant and 
regulation of patents, utility models, rational ization 
models and industrial designs for connected purposes 

1) establishment of the Kenya Industrial Popery Office 
2) patentability 3) rights to inventions and naming of 
inventor 4) application, grant and refusal of grant of 
patent 5) international applications 6) rights and 
obligations of the applicant or owner of the invention 
7) change in the ownership and joint ownership of 
applications and rights 9) utility models 10) 
industrial designs 11) rationalization models or 
technovations 12) contractual licences 13) 
exploitation of protected invention by government or 
by third persons authorized by the government 14) 
surrender, invalidation and revocation 15) 
infringement 16) industrial property tribunal 17) 
miscellaneous provisions 
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000007 

Source: 
Date: 
Title: 
Subject: 

contents: 

"",.e~,. 
-~~~xL~w.,,-~r'1~!' 

·"4Tif'.; 

Laws of Kenya 
1989 
The capital markets authority Act, number 17 of 1989 
An . ~ct of parliament to establish a Capita.J. '· Markets 
Authority for the purpose of promoting and 
facilitating the development of an orderly, fair and 
efficient capital market in Kenya and for connected 
purposes 

1) establishment of the capital Markets Authority 2) 
objectives of the Authority 3) functions of the 
Authority 4) provisions relating to securities 
exchange 5) securities including licenses 6) . 
s~urities transactions ,.nd registers 7) miscellaneolis 
provisions 

. ",..... .., .... ...~~.e ,..tJ"';;~""""'.:"" ",-" __ , -r!\1:i~.~\:)Gt,~4h-'";"l.'~~_~~~';'-.. ~~ .. 
" ...., .,.~"""",~. 

c~4n;~"'~"l 'It-"'~~ir ... ::~~'!' 
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