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FOREWORD 

One of the major d.ifficulties in the promotion of socioeconomic 
development is to define the role of government. This is particularly so in 
these changing and demanding times. Indeed, the winds of change are 
blovving hard on many parts of Africa and pressures are mounting to adapt to 
a relatively new world marked by an unprecedented expansion of free market, 
open economies and emerging democracies. 

In as short a time as twenty to twenty five years, it is expected that 
nruch of the world will be a free trading place. In this context what will be the 
fate of Africa if it does not accelerate the implementation of the ambitious 
economic reforms set out in the Abuja Treaty establishing the Afiican 
Economic Community? And what will be the fate of Africa if it does not 
succeed in building a much greater capacity to attract billions of dollars of 
investments in technology? Indisputably, failure in these respects would most 
certainly mean a further marginalisation of the continent. 

This document provides a modest contribution to the many economic 
and technological issues facing Africa at this panicular time and particularly 
to the policies of Afiican countries in the field of technology transfer, 
negotiation and acquisition. One of the reasons why Africa lags way behind 
in socioeconomic development is its inability to efficiently manage 
te.chnological change, and particularly to integrate proven productive 
technologies in its industry and agriculture to enable its goods and services to 
compete in the world market. 

The document advocates a number of policy reforms in line with the 
Abuja Treaty and free market economics. It is hoped that it will be useful to 
policy and decision makers in science and technology and in economic 
development. 
tm'.~-r. .. -.: 
K Y.Amoako 
Executive Secretary 





PREFACE 

African developing countries are marginal producers of new 
technology. Their share of the world research and development effort is less 
than half of one percent and the research work being carried out does not 
produce much technological innovation. Indeed, the research and 
development effort in Africa has made little contn"bution to technological and 
economic development during the last three decades and it is not expected to 
make much contribution either in the years ahead. Much of the discourse and 
the overemphasis on research have been and still are self-deceptive. In this 
context sound technology transfer and acquisition have to play a more 
increased role in African development than it has up to now and it must 
receive greater attention from policy-makers than it has so far. In particular, 
human, institutional and legal capacity in technology transfer must be 
enhanced. 

This was precisely the objective of the Ad hoc Expert Group Meeting 
on Technology Transfer, Acquisition and Negotiation, which ECA organized 
in Addis Ababa in September 1994. It contributed to bring the economic 
aspects of science and technology - which have been so much neglected so 
far- to the forefront of science and technology policies in Africa and to a 
better understanding of the role of technology transfer in development, 
particularly in the sectors of industry, transport and communication. 

This document puts together the papers which were presented as well 
as the report of the meeting. The papers cover a wide range of issues, 
including the constraints to technology transfer, the financing, the negotiation 
and lDlpackaging aspects, the legislative framework, current practices and the 
advantages and disadvantages of using various mechanisms and channels, such 
as licensing and franchising, foreign direct investment, joint ventures, BOT, 
management and technical contracts, bilateral cooperation agreements, 
copying and reverse engineering, partnerships and strategic alliances. The 
document also contains the national experiences of Ethiopia, Ivory Coast., 
South Africa, Egypt, Tanzania, Uganda, Sudan and Mauritius. 
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The meeting was part ofECA's strategy in promoting comprehensive, 
outward and forward - looking, integrated and competitive science and 
technology policies that focus on innovation systems as well as on the 
transfer, application and diffilsion of available technologies, rather than 
predominantly on research. 

EeA's objective is to assist African countries in the formulation of 
such policies and the implementation of supportive and relevant trade, foreign 
investment, licensing, joint venture and immigration policies as well as in the 
creation of a climate conducive to technological change. In this connection, 
African judiciaL regulatory and intellectual property regimes need to be 
improved and incentive regimes, including credit, venture capital and taxation 
need to be refonned, in line with the Treaty establishing the African Economic 
Community. Human resources also need to be trained to manage these policy 
reforms. 

The discussions at the meeting focused on the role of governments in 
technology transfer, technological change and technological capacity building. 
This role must be proactive and compatible with open, heera), private and 
market economies. 

The papers were put together and edited by Jacques Louis Hamel and 
Soodursun Jugessur of the Science and Technology Section. 
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OPENING STATEMENT 

Layasbi Yaker 
United Nations Under-Secretary-General 
Executive Secretary of the Economic Commission for Africa. 

Let me at the outset extend a warm welcome to all the participants of 
this meeting, and particularly to those who are coming from outside -some as 
far as Mexico- to discuss issues of paramount importance for the sustainable 
development of Africa. 

Presently, science and technology contribute little to the socio
economic progress of Africa and this is one of the main reasons why the 
continent lags so far behind in development. More specifically, Africa is 
trailing behind other continents particularly because it has not been as 
successful in transferring and absorbing scientific knowledge, technical know
how and appropriate technology as other developing countries have been. 
We, in UNECA, believe in the strategic role of science and technology and 
technology transfer for the advancement of Afiican societies and that is why 
we have organized this meeting and why we attach great importance to its 
success. 

This meeting is part of UNECAls strategy in the promotion of 
comprehensive, outward and forward -looking, integrated and competitive 
science and technology policies that focus on innovation systems as well as 
the transfer, application and d.iflUsion of available technologies, rather than 
predominantly on research. Our objective is to assist African countries in the 
formulation of such policies and the implementation of supportive and 
relevant trade, foreign investment, licensing, joint venture and immigration 
policies as well as in the creation of a climate conducive to technological 
change. In this connnection, our judicial and intellectual property regimes 
need to be strengthened and our incentive regimes, including credit, venture 
capital and fiscal measures need to be reformed. Human resources also need 
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to be trained to manage these policy reforms. This is a challenging task 
which needs to be properly addressed and it is my hope that, as renowned 
experts, you will come up, by the end of the wee~ with some practical ideas 
on how these necessary policy reforms can be achieved, both at the national 
and at the subregional and regional levels. 

This Ad Hoc expert group meeting is the latest one in a series of 
continuous activities destined to bring the economic aspects of science and 
technology - which have been so much neglected so far- to the forefront of 
science and technology policies in Africa. Indeed, in most African countries, 
science and technology have been traditionnaly and wrongly construed as 
higher education and research. In many countries, particularly the French
speaking ones, for instance, science and technology is construed as an 
extension of education or as meaning uresearch" and is dealt 'Nith by a 
ministry dealing with social affairs, typically the ministry of higher education 
and scientific research. The result of this organizational set up is that the 
economic, financia~ legal and transfer aspects of science and technology do 
not receive the importance that they deserve. 

This meeting will focus on these dimensions as they are essential to 
foster any process of technological change. And it will do so in the critical 
sectors of industry, transport and communication. Sustainable development 
demands that substantial technological progress be achieved in these sectors 
through huge and judicious investment and appropriate technological choices. 
Indeed, it is unlikely that Africa will be able to eam the necessary foreign 
currency to acquire the critical technology it needs if it does not diversifY its 
industrial production and increase its productivity and competitivity. Progress 
in transport is required to facilitate international trade and achieve a greater 
degree of regional integration. And technology transfer in general is more and 
more supported by advances in information and communication technology. 
In this field, Africa is far behind because of its low level of investments in 
these technologies and its lack of accessibility to the global information 
networks. 
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Africa's share of the world research and development effort is about 
0.5% and the research effort is not productive. Too often the scientific effort 
has been oriented to produce international publications and has not been 
sufficiently focused on the transfer, application and diffusion of well-tested 
and well-proven technology. Too often also, the research effort has been 
conducted without the active participation of the entrepreneurs. Research 
results have, therefore, tended to remain on the shelf A revision of present 
science and technology policies is therefore needed since they were conceived 
in a context that has changed tremendously, particularly during the last few 
years. Indeed, the historical and unprecedented expansion of democracy and 
free maket economies throughout the world in the last five years has far 
reaching consequences on science and technology development. The world 
technology market has become larger, more integrated, more innovative and 
more competitive. Technology flows are more regulated by market forces 
than by governmental regulations. Technology has become more protected 
under the new GA TT arrangements. Strategic alliances and collaborative 
arrangements between firms, even between competitors, are rapidly increasing 
in order to complement strengths. Bilateral technical assistance is declining, 
and, in Africa commercial loans to acquire technology have dwindled. This 
new context demands a rethinking of the present technology transfer policies 
and regulations. 

UNECA is also actively engaged in coordinating science and 
technology activities on the continent and that is why it is organizing in 
November 1994, in Malawi, a Roundtable on the implementation of the 
Science and Techn010gy Protocol of the Afiican Economic Community which 
will examine many aspects related to technology transfer and acquisition in 
Africa, including the harmonization of policies, laws and regulations that 
affect the transfer of technology. The results of this meeting will thus provide 
very useful inputs to science and technology policy makers throughout Africa 
and for the implementation of the Protocol. 

Technology is too often narrowly understood in its physical 
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embodiment of machinery, equipment, structures etc. The machinery is 
designed to operate in an environment rich in technical and managerial 
support capabilities and seIVices which are necessaty for its optimal operation. 
Unless the technologies for the design and production of the machinery 
systems and the essential support technologies embodied in institutions and 
people are acquired by the transferee it is doubtful that the transfer will take 
place. Transfer of technology is more than the mere acquisition of machinery 
and equipment. 

Technology empowers nations and endows them with a degree of 
competitiveness in areas of trade and national security. A lot of effort is 
needed to develop new technologies. Thus societies must be prepared to pay 
for their acquisition from the suppliers. The search for the appropriate 
technologies, the search for the ahemative suppliers and the asessment of the 
conditionalities attached to the supply are critical tasks which the transferees 
have to perform intelligently to assume a measure of autonomy and control 
over the transfer process. They are thus compelled to create the necessary 
capabilities to do so. Such capabilities must not only reside in the government 
system, but should be developed throughout the society. 

Developing countries have through various conferences and 
international negotiations sought to change the old international economic 
order which dictates the manner in which technology is transferred to the 
Third W orId. Since the nature of this system is largely determined by the 
actions of the industrialised economies and the organizations withln them, the 
onus for change may be seen to lie in the developed world. However, the 
reality seems to indicate that the old order and its technological dimensions 
will not be changed solely by action in the industrialised world. This change 
also requires the aggressive accumulation and wielding of technological power 
by the Third World, a new perspective which places more weight on the 
actions by and within the Third W orId, including the exploitation of the 
technological resources of the more advanced countries. The amazing success 
of some Asian countries in this respect indicates that this is the best strategy 
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to follow. 

Let me conclude by stating that there are numerous constraints to 
technology transfer -political, cultural, h~ institutional, legal, economic
but that the constraints can be overcome with the right set of policies. It is 
precisely the objective of this meeting to go into some details on the policies 
which need to be put into place to best exploit the immense technological 
resources that the world has to offer. 

I wish you very successful deh'berations and, for those who come from 
outside, a very enjoyable stay in Addis Ababa. 

Thank you. 
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1- INTRODUCTION 

1 African developing cOWltries are marginal producers of new 
technology. Their share of the world research and development effort is less 
than 0.5% and the research work being carried out does not produce much 
technological innovation. Indeed~ the research and development effort in 
Africa has made little contribution to technological and economic 
development during the last thirty years and it is not expected to make much 
contribution either in the years ahead. Much of the discourse on research has 
been and still is self .. deceptive. In this context sound technology transfer and 
acquisition have to play an increased role in African development than it has 
up to now and it must receive greater attention from policy-makers than it has 
so far. In particular, hllllWl, institutional and legal capaciy in technology 
transfer must be enhanced. 

2 There is no universally accepted definition of 'technology' or 
'technology transfer'. Technology can be simply defined as practical 
knowledge applied to satisfy human needs. It can be embodied in human 
(humanware), information (infoware), products, equipment and systems 
(hardware, software), and in organizations (orgware). Technology transfer 
usually means that a particular technology, tangible or intangible, protected 
or unprotected, packaged or unpackaged, is identified, negotiatetL acquired 
and transported from one place (a country, sector, research center, ... ) and 
absorbed, assimilated, installed and applied to another place. In the process 
of transfer many things can be "transported" from one place to the other: 
technical infonnation, specialized knowledge, trained personne~ management 
techniques, consumption patterns, societal values, forms of production 
organization, industrial cultme, rights (trade marks, patents, franchise, 
designs, ... ), financial capital, facilities, machineries, equipment, spares, 
guarantees, etc. The counterpart flows may include payments, lump sums, 
fees, royalties, dividends, subscriptions, etc. and since transfer is a two-way 
learning process, it may also include knowledge, information and experience. 
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3 In a nutsheR technology transfer can be defined as the process of 
assimilation and exploitation of the technological resources of the world. 

4 Technology transfer and acquisition must be seen as part of the larger 
process of technological change. In reality, technology transfer and 
acquisition touches upon research, adaptation, information, innovation, 
d.ifIUsion, intenectual property right, standards, assessment, human resources, 
foreign investment~ trade, immigration, etc. It is only for analytical purposes 
that the 'transfer and acquisition' aspects are isolated from the integrated 
process. 

5 In Africa science and technology policies have traditionally focused on 
research and development, with a bias on the research component. 
Technology transfer and acquisition has not received much priority and is still 
considered by many policy-makers and prominent personalities as something 
not suited to the African situation. The result of this attitude has been a 
further marginalization of the continent. 

6 The main benefits of technology are derived from their practical 
application and not from invention. Furthermore, it does not matter where a 
technology originates. What matters is the ability to draw a stream ofbenefits 
from its use and reinvest these benefits to grow and develop. Technology 
transfer and acquisition has to be seen as a bene:ficia1leaming and capacity 
building process. Many industrializing countries have grO'Ml essentially 
through this process. It is the case for instance with Singapore which carries 
no significant research and which has a standard of living fifty times higher 
than the average African country. In the African region, Mauritius, with 
almost no natural resources, a shortage of manpower and a handicapped 
geographical situation has achieved a standard of living ten times the average 
African comtry, not through industrial research which it does not carry in any 
significant way, but through the transfer and application of industrial 
technology. 
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7 Technology transfer and acquisition strategies are not suited only to 
developing countries which lag way behind in almost every new technology 
but are also suited to developed countries, including the most technologically 
advanced, which are lagging behind in a particular technology. Indeed~ 
technology transfer and acquisition remains by and large a phenomenon 
occurring between scientifically and technologically advanced countries. 

8 In the following sections the paper will examine the contribution of 
technology transfer and acquisition to development from a historical 
perspective, the changing nature of the world technology market, the role of 
governments in technology transfer and acquisition and technology transfer 
regulation policies. 

2- CONTRIBUTION OF TECHNOLOGY TRANSFER AND 
ACQUISITION IN DEVELOPMENT 

9 Looking back in history, technology transfer and acquisition may be 
singled out as the most important contributing factor explaining the success 
of nations and the :finure will most certainly belong to nations that are willing 
and able to exploit the resources of the world instead of focusing narrowly on 
the exploitation of their own resources. For any African country there are 
probably one thousand times more resources outside than inside its borders 
to exploit and it is the capacity to tap these resources, including science and 
technology, which set advancing and stagnating nations apart. 

2 .. 1 Technologically advanced countries 

10 The most productive and innovative economy in the world today, the 
USA, is at the same time the largest and most successful transferrer of 
technology to itself It is the largest importer of technology embodied in 
products and equipment through the mechanism of trade, even at the price of 
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record trade deficits; it is one of the largest acquirer of industrial and 
manufaCturing technology embodied in plants and organizations through the 
mechanism of foreign direct investments~ and it is by far the largest transferrer 
of science and technology embodied in people through the mechanism of brain 
drain. Indeed, the success of the USA lies mainly in its capacity to tap into 
the resources of the world and transfer to itself the best technology that the 
world has to offer. For much of its history the USA has been the best to 
exploit European scientific and technological strengths, and lately Japanese 
excenence in manufacturing and electronic technology. The USA has always 
been the champion of technology transfer and acquisition. 

11 Japan has also been very successful in technology transfer and 
acquisition through reverse engineering, copying, imitating, replicating, and 
improving on the transferred technology. Most of Japanese exports, for 
instance, are non .. Japanese inventions (cars, spares, televisions, 
semiconductors, computers, etc.) This Japanese success has been particularly 
spectacular after world war II but Japan has also been very successful in 
technology transfer and acquisition right from the first contacts with the 
Europeans in the 17th century where it has been very successful in copying 
foreign technology, including the Portuguese cross-bow and ships technology 
that helped Japan to militarily dominate the Asian subregion for three 
centuries. 

12 The Europeans have also greatly benefitted from technology transfer 
and acquisition. From China, for instance, they brought back cannon powder 
and compass technologies that he1ped them dominate the seas and most of the 
world for four centuries. More recently they benefited from technological 
advances in America and Japan. 

~ 2.2 Developing countries 
;:., 

13 Developing countries have had mixed successes in technology transfer 
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and acqmSlt10n. Many have attached great importance to science and 
technology and have built impressive research systems and developed large 
scientific communities, such as India, but have failed miserably to lift the 
standard of living of their population because of their closed policies to 
technology transfer and acquisition. China started its process of fast economic 
growth wh~ at the end of the 170s, it opened its economy to foreign direct 
investment, trade and technology transfer and acquisition~ including with the 
active support of the Chinese diaspora. The former Soviet Union built 
tremendous capacities in science and technology, mainly through intelligence 
gathering and reverse engineering, but collapsed because of its closed and 
distorted economic system. It must be noted that the huge internal markets 
enjoyed by large developing countries are definite but not sufficient 
advantages to socio-economic development and that these advantages are not 
present in the fragmented African market. Isolationism is not conducive to 
development. The fast industrializing developing countries of Asia, on the 
other han~ - many of which have small internal markets -, owe much of their 
spectacu1ar economic growth to their policies stressing technology transfer. 
acquisition and application. 

2.3 African countries 

14 In Africa technology transfer and acquisition has been less successful. 
In ancient times, Egypt has been a world center of technological innovation 
(in civil engineering, medicine, mathematics, etc. ) but the technology was 
transferred more to Europe and the Middle East than to Sub-saharan Africa, 
although some of it diffused across the Sahara. In the Middle ages, many 
technologies, such as metalworks and writing, were transferred from the 
Mediterranean to East and Central Africa. Then technology transfer gained 
momentum during the colonial times where various technologies, such as 
electricity, railroads, seaport facilities, urban infrastructure and international 
languages~ were transferred into Afiica. In general the African people who 
were less exposed to colonial influence ( such as the Touareg, the Berber, the 
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Pigmies) made less 'progress' than those who had closer contacts with the 
Europeans. But during this period, technology transfer was organised 
primarily in the interest of the Europeans. After the colonial era, technology 
transfer continued at a rapid pace and even accelerated, but with mixed 
results. 

15 In the '60s and '70s, for mstance, high wage policies in the public 
sector relative to the level of economic prosperity and the formidable increase 
in the number of public servants, have contributed to the import of consumer 
technologies rather than the import of industrial technologies and it has 
encouraged the emergence of ' islands of modernization'. Policies to maintain 
higher commodity prices than what the market was dictating have had adverse 
effects on production, pushing down prices, displacing location of production, 
and in many instances, through the agency of technology, triggered 
substitution. TIlls contributed to the collapse of prices and of production., 
depriving African countries of much needed foreign currencies to acquire 
foreign technology. Policies to artificially maintain higher prices of currencies 
also have had adverse effects in favoring imports of consumer goods, 
discouraging exports, inviting black marketeering and" as a result, increased 
the difficulties in the balance of payments that constrained the import of 
needed technologies. Policies to keep down prices on the domestic front, 
particularly in the agricultural sector, shrunk profit margins and led to under
production and under-investment, including in agricultural technology, thus 
creating a substantial food shortage. 

16 Since the 'SOs, the flows offoreign direct investment (FDI), licensing, 
trade, migrating foreign experts and African students studying abroad have 
declined considerably although some countries like Egypt, Mauritius, 
Morocco, Tunisia, Ghana and Botswana, have managed to keep a good level 
of foreign capital and technologies acquisition. OveralL a lot of equipment 
and products with a high technological conten~ such as airplanes, cars, trucks, 
buses, radios, telephones, 'IV sets, cameras, watches, construction 
machineries, medical equipments, computers, military hardware, etc., have 
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been and continue to be transferred, although at a reduced rate. But 
indu~ agricuhural and organizational technology transfer and acquisition 
are occuning at a much slower pace. 

17 As we enter the second half of the 90s, the high indebtedness of most 
Afiican countries and the relatively closed economic policy environments, in 
spite of notable progresses, constitute important constraints to technology 
transfer and acquisition. Financial constraints~ for instance, mean that in most 
cases borrowing money to acquire foreign technologies, such as tum key 
project"} is no longer an option, with perhaps the exception of the mining and 
petroleum sectors for a few credit-worthy countries. This means that 
ahemative methods of transfer and acquisition must be sought. At the same 
time the nature of the world technology market is changing rapidly and 
African countries must adapt their policies to new realities. The greater 
attraction of some East European countries and the continued successes of 
many NICs will make it more difficult for African countries to reverse the 
declining trend of foreign technology transfer and acquisition. 

3- THE CHANGING NATURE OF THE WORLD TECHNOLOGY 
MARKET 

18 The world technology market is changing rapidly in many ways. 
Firstly, the world technology pool is growing exponentially. Over two million 
scientific and technical papers are published and more than one hundred 
thousand patents are registered in the USA alone every year. This means that 
there is more and more technological knowledge available to transfer and at 
the same time a growing proportion of this is not immediately relevant to 
developing countries, making the problem of technology assessment and 
selection more difficult. Secondly, as a result of the historical and 
Wlprecedented expansion of free market economies throughout the world in 
recent years, the world technology market is becoming more and more 
integrated, globalized and interdependent. An innovation in one part of the 
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world much affects the economy in every part of the planet. An innovation in 
biotechnology or in new materials, for instance, directly and immediately 
affects the value of African commodities. Thirdly, technology is being 
exchanged and traded more and more as a commodity and technology transfer 
and acquisition become more and more regulated by market mechanisms. In 
this context technology transfer regulations must take into account new 
economic realities. Fourthly, competition to acquire technology becomes 
stiffer as markets expand and new candidates compete. In these new 
conditions, countries with restrictive and defensive technology transfer 
regulations are left behind by those offering attractive business environments 
and incentives. The NICs, for instance, are largely preferred to Afiican 
developing countries for investments, licensing and trade, particularly for 
intermediate and high technology, such as electronics, semiconductors and 
computers technologies. China and India, with their huge internal integrated 
markets, are also attracting more foreign technology than the fragmented and 
unstable African continent. What is more, statistics show that Singapore 
alone, a tiny Asian country, is attracting more foreign investors and 
technology than the relatively closed African countries taken together. 

19 Perhaps the greatest change in the world technology market that 
affects technology transfer and acquisition is the vvidening technology gap 
itself between technologically advanced countries and African developing 
countries. Many technologies have become simply impossible to transfer 
because of the inadequacy or inappropriateness of the environments to receive 
them. This, though, still leaves a tremendous amount of appropriate, non
proprietary technical knowledge to transfer. 

20 Technology transfer is growing at about four times the pace of global 
economic growth and it is taking new forms, such as the multiplication of 
strategic alliances and collaborative arrangements, complex forms of 
networking between fierce competitors, and complex forms of financing, such 
as build-operate-transfer schemes (BOT) which are particularly popular in 
Asia. In todays world, all major technology actors, including the largest and 
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most technologically advanced corporations, are working with a large number 
of partners who pool their resources to mutually complement their 
technological strengths. This creates insuperable barriers to new entrants in 
cutting-edge technologies, and makes it very di:ffi.cuh for enterprises to 
succeed on their own. The result is the emergence of an increasingly 
comple~ innovative, competitive and densely intertwined global system of 
technology transfer, with tremendous implications for Afiican developing 
countries, governments and private enterprises. 

21 WIthin developing African countries technological complementarities 
are rather weak and only partially exploited. However, the implementation of 
structural economic reforms and political change are graduany changing this 
context. Trade., for instance, between South Africa and Botswana, has 
doubled in 1993. Technological competition and antagonism are also weak 
but growing, particularly in the outbidding process to lure foreign investors 
and technologies. Technological complementarities between developing 
Afiica and other developing countries are also weak but growing, particularly 
through trade. Technology transfer from international organizations (FAD, 
UNIDO, UNESCO, WIPO, UNCT AD, ILO, IAEA ... ), is also increasing 
(Afiica's share of UN development programmes increased from around 20% 
to 40% in the last 25 years) while technical assistance from bilateral 
development agencies is on the decline. 

22 This new context of technology transfer and acquisition cans for a 
revision of the present policies, many of which date back from the '60s and 
'70s when the context was totally different. 

4- THE ROLE OF GOVERNMENTS IN TECHNOLOGY TRANSFER 
AND ACQursmoN 

23 The main role of governments in technology transfer and acquisition 
is to design .and implement technology transfer policies that will greatly 
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accelerate the flow of appropriate technologies, satisfy basic needs and spur 
economic growth. This however has not been the case in several African 
countries and new approches are necessary. 

• Firstly, a change of attitudes is needed. Defensive and 
'policingt attitudes that underlie most technology transfer and 
acquisition policies in Africa only lead to further 
marginaJimion and an ever .. growing technological gap. What 
is needed are aggressive, offensive and supporting attitudes. 

• Secondly, technology transfer and acquisition policies should 
aim at unleashing entrepreneurial energies and the absorptive 
technological capacity of firms by improving the general 
economic, financial and monetary environment, the human 
resources base and the legal framework that regulates 
technology transfer and acquisition. 

• Thirdly, the research and development effort should be 
somewhat reoriented to support and facilitate technology 
transfer and acquisition and the blending of endogenous and 
foreign technologies. 

• Fourthly, some infrastructure should be set up to support the 
entrepreneurs who are the main users of foreign technologies. 
These include building some capacity in technology 
assessment, technology information, technology negotiation 
and advice~ on the one hand, and extension services, 
demonstration facilities and popularization measures, on the 
other. 

24 Technology transfer and acquisition policies should be focused on 
building global competitive advantages in order to gain foreign hard 
currencies that are needed to import the technology required to increase 
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productivity and quality that will sustain exports. The export sector is the 
weakest sector in most African countries and technology transfer and 
acquisition policies should aim at strengthening this sector. The choice of 
technology needed to build strategic competitive advantages should be based 
on what can be and should be developed locally and what can be imported, 
given the specific context of the country. Here the issue of' appropriate 
product' is a precondition for the choice of appropriate technology, 
Consumption patterns similar to those of developed cOWltries should be 
discouraged because they are not supportive of endogenous technology 
development. 

25 Coniparative advantages are more and more human made and less and 
less given by nature. This has important policy implications. It means that a 
country cannot rely any more on its physical endowment of natural resources 
and its cheap labour for its development. It means also that the competitive 
advantages must be built not only at the micro-level but also at the macro
level. In other words, the products pushed into world markets must be 
competitive and also the monetary system, the banking system, the judiciary 
system, the transport system, etc. Competitive advantages cannot be achieved 
with scattered and remote research efforts without ever reaching any critical 
mass of competence in a specific sector or sub-sector. Science and technology 
is not something to be mastered as such and as much as possible. It is, in any 
case, an impossible task to keep abreast of each and every S & T 
development. It is rather something to draw specific benefits from and in that 
sense the allocation of S &, T resources must obey the laws of sound financial 
investments made in a very complex and dynamic international environment. 
Decisions should be made on those projects with the greatest expectations of 
economic return. In some African countries S & T policies as actually 
practiced are a far cry from this point of view and this is one of the causes for 
the non productivity of S & T resources. 

26 A greater utilization of non-proprietary, non-commercial technologies 
can be achieved through a better use of non-classified published technical 
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data, books and useful expired patents, by professional visits of experts, 
engineers, scientists, businesspeople and managers, by attendance of 
international seminars and symposia, by participation in fairs and exhibitions, 
by technological intelligence work, by sending students and professionals 
abroad to further their training, by the twinning of national and foreign S & 
T institutions, etc .. Governments should provide support to these methods of 
technology transfer and acquisition. 

27 Since their contribution to the world technology pool is minimal, 
Afiican colDltries have no choice but to develop close interrelations with the 
main producers of new technologies. This appears as a necessity since some 
of these technologies are needed to foster productivity, quality, competitivity 
and growth and since developing and testing new technologies is a costly 
process often beyond the means of developing Afiica. Governments should 
therefore support and strengthen these interrelations. 

28 An ovemaul of some of the policies that need to be better articulated 
to the productive and the external sectors is needed. This is particularly so in 
the Francophone countries where S & T are viewed as an outgrowth or an 
extension of education and where S & T issues are mostly dealt with by the 
Ministry of higher education. In these countries policy revision may include 
a ministerial reorganisation in order to move S & T policy-making into an 
economic ministry. 

29 The much quoted achievement of some Asian countries, particularly 
the four Dragons, should provide some insights into strategic technology 
transfer and acquisition po1icies and the role of governments. These countries 
have practiced market-oriented, outward-looking strategies and have built S 
& T strategic competitive global advantages based on intensive technology 
transfer and acquisition, assimilation and emulation coupled with sound long
term sustainable overall economic policies and hard work 
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5- CONSTRAINTS TO TECHNOLOGY TRANSFER AND 
ACQUISITION 

30 Technology transfer and acquisition is hindered by many constraints: 
economic, sociaL cultural, political and legal 

5.1 Economic and social constraints 

31 Developing countries of Africa are regulating the transfer and 
acquisition of technologies by mitigating social and economic constraints of 
the following types: 

32 Human constraints. are mitigated through education, training, sending 
of students in foreign. universities, popularization of a science and technology, 
etc., in order to be able to keep abreast of technological innovation and be 
able to assimilate foreign technologies. Much progress has been achieved by 
most African countries on this account since independence but capacities still 
remain very low and have even declined in many countries during the last few 
years. Basic literacy levels have deteriorated in many countries, technical 
training is weak and bigher education faces various problems. 

33 Institutional and policy making constraints are mitigated through 
institutional and policy making capacity building in, among others, selection, 
assessment, negotiation, adaptation, research, intellectual property protection, 
standards fommlation, information systems, extension services, coordination 
and international cooperation. Progress on this account has been substantial 
in many countries, such as in Botswana, Zimbabwe, Malawi, Tanzania, Kenya, 
Ethiopia, Cameroon, SenegaL Nigeria, Egypt, Tunisia, Morocco. But many 
countries, such as Mauritania" Chad, Sierra Leone, Gambia, Central African 
Republic, Qjibouti, Namibia, Lesotho~ Angola, Mozambique, still do not have 
a science and technology policy body recognized as the apex policy-making 
body in science and technology. Paradoxically, science and technology policy 
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making capabilities remain low in some countries with fully-fledged policy 
institutions. One of the reasons for this is that science and technology have 
been construed very narrowly to mean mainly research and higher education 
and the economic aspects have been completely neglected. 

34 Ot:gani7Jltional and financial constraints are mitigated through the 
relaxation of foreign investments laws and codes, the easing of trade and 
immigration regulations, structural economic reforms., including monetary 
reforms, privatizatio~ the setting up of venture capital funds, etc., to facilitate 
the transfer and acquisition of technologies and the integration of national 
economies into the global economic system. Progress on this account has 
been slow in general but many countries are poised to reap some benefits from 
their reforms in the second half of the '90s, such as Uganda, Tan7ania, 
Zimbabwe, Botswana, Gambia, Burkina Faso, Ghana. Morocco, Twrisia and 
Egypt. Progress in many other countries are uncertain, such as in Ethiopia, 
which is still fairly closed to foreign investment and unwilling or unable to 
privatize its economy. 

5.2 Cultural and political constraints 

35 There are intangible aspects rooted in tribal and religious beliefs, 
norms, ideologies, attitudes, life styles, values and languages, which exert 
negative or positive influences on technological change. Absolute respect for 
the elderly, for instance, is not conducive to personal initiative and 
technological change. In general technological advancement is both 
destructive or disruptive, and constructive. It destroys ways of life that are 
incompatible vvith advanced industrial cultures and myths that are inconsistent 
with scientific rationalism. It commands stable, open and efficient social 
organizations. Therefore a development strategy cannot be achieved only 
",ith the management of physicaL material or monetary assets. It must also 
include a good deal of social and cultural engineering. The most important 
assets are the human resources. Development policies, including S & T 
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policies, nrust aim at enhancing these resources and fostering the potential of 
creativity and entrepreneurship that are necessary to launch a process of 
technological accumulation and economic growth. In this respect high rates 
of demographic growth are not conducive to technological accumulation. 

36 As noted above African countries are making some progress to make 
their economic system more compatible with those of the technologically 
advanced countries. But S & T policies may fail if other political constraints 
are not reduced or removed. In this respect Africans themselves are realizing 
that political reforms are imperative if their countries are to make significant 
progress. A sound and stable political system is supportive of S & T 
development. Technological progress cannot be easily accelerated without 
sweeping political changes including some forms of democracy, respect of 
human rights~ freedom of the press, of speech., of association~ independence 
of the judiciary system., security, a market economy, continental economic 
integration and cooperation. These are necessary accompanying measures 
that could make science and technology play its full role in development. 

5.3 Regulatory constraints 

37 According to an assessment of Africa's predicament made by The 
Economist (in its edition of March 11, 1994), Africa's "disastrous 
performance" can be "blamed chiefly on the folly of its leaderst economic 
policies. Most governments smothered their economies after independence 
with a nonsensical regulatory regime ( ... ) guaranteed only to throttle farmers 
and entrepreneurs while lining the pockets of the bureaucrats who handed 
them outll (page 23). This regulatory regime which negatively affects 
technology transfer and acquisition should be overhauled. 

38 Because ofideologies, past policies or bad experiences, many African 
countries have legally ruled out possible sources of financing and possible 
channels and mechanisms of technology transfer and acquisition. Although 



37 

there has been improvement in the attitudes and the national laws governing 
technology transfer and acquisition, African countries in general are still on 
the defensive and inhibited towards foreign acquisition of technology, except 
in transport, consumer and military technologies. Most cO\Ultries, for 
instance, are fairly closed to foreign direct investment although it may be the 
only way to get the technology either for reasons proper to the vendor's 
strategy or reasons proper to the receiving country (no financial or human 
resources for instance). Most countries, however, claim to welcome foreign 
investment and technology but their regulatory context rules out foreigners 
from most sectors. Many countries allow joint-ventures but only to the extent 
that foreign participation be in minority. Since these countries have little 
money to fund their shares and little borrowing power, the result is that there 
are very few joint-ventures and that these joint-ventures are limited to a small 
number of sectors and to small projects. 

39 Some countries have put arbitrary across-the-board maximum 
percentage to be paid under the form of fees or royalties in licensing 
agreements. This may help, in some cases, the negotiating position of the 
acquiring party, but it may also prevent the acquiring party from getting a 
badly needed technology that is worth paying the price for. In some instances 
it may also help the selling party to charge fees or royalties well below the 
arbitrary maximum but still above what it is worth on the international market. 
Clearly a case by case analysis seems to be more appropriate for it is not the 
cost of the technology that matters but its capacity to generate some future 
streams of economic gains, including foreign currencies. A low cost 
technology may sometimes generate economic losses while a high cost 
technology may generate profits. Fixing rigid legal arbitrary limits on costs 
makes no economic sense. In the same way, across-the-board legal rules for 
selecting the right vendor in a technology acquisition process, for instance the 
obligation to select the lowest bidder, may not Lead to the best choice for 
many other considerations must be taken into account, including the 
experience of the bidder in developing countries and the guarantees that he 
can give. Technology transfer, under the form of licensing and franchising 
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should be regulated more by market mechanisms than arbitrary regulations, 
which can be more harmful than beneficial. 

40 Some countries go too far in legally forbidding some restrictive 
measures in technology transfer agreements, such as restrictions on the use of 
the technology, the markets to be exploited by the technology, the supply of 
inputs, the prices of the products, etc. Fixing performance criteria or arbitrary 
rules for unpackaging the technology does not change the reality of the 
acquiring country. On that point it is worth underlying that countries that 
decry tum-key projects because of had experiences should logically 
experience higher difficulties in managing more complex unpackaged forms 
oftecbnologytransfer. Local content should be made as high as possible and 
progressively increased as the country acquires more capacity but fancifully 
overstretching a single component may be very dangerous to the viability of 
the whole project. Here again, negotiation and market mechanisms are 
preferable to rigid, bureaucratic and arbitrary state regulations. 

41 Some countries also rule out by law some reconditioned, second-hand 
industrial technologies for fear of dumping obsolete technologies by the 
technologically advanced countries. Again this can only constrain the flow of 
appropriate technologies for a well-proven reconditioned technology may not 
be as good as a brand new capital intensive technology that cannot be 
afforded but may be a lot better than no technology at all. The successful 
textile and garment industry in Mauritius for instance, relied heavily on this 
type of technology, which is now being upgraded. 

42 Some countries have gone as far as controlling the inflow of such 
obviously useful, ready-to-use, off-the-sheH: inoffensive technologies as 
micro-computers. The buyers must apply for a permit, justifY its use and go 
through long delays. If a part needs to be replaced or an add-on or an up
grade needs to be acquired, the buyer must prove that these products are 
really needed and go again through an unnecessary, counterproductive') 
irritating and discouraging procedure. Such measures inhibit entrepreneurial 
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initiative and technological dynamism 

5.3 Other constraints 

43 In addition, many administrative controls, not designed as restrictive, 
protective or limitative measures, impede and binder the import of essential 
technologies. In many African countries customs clearance entails going 
through a long bureaucratic process. In one country in Central Africa, for 
instance, a study has reported that as many as forty steps were required to 
clear goods, including foreign exchange regulations. In some countries 
getting a passport and an exit visa is also very difficult and can only be 
obtained through bribes. These regulations and practices restrict technology 
transfer and acquisition and constrain technological change. Getting a 
passport should be a right, exit visas should be abolished and entry visas 
should be delivered at airports as much as possible. 

5.4 Cumulative effect 

44 What must be looked into is the cumulative effect of a number of 
regulations on a particular sector on technology transfer and acquisition and 
on technological choices. The transport sector is a good example for a large 
proportion of all foreign currencies spent on technology transfer and 
acquisition goes in this sector. Muhiple regulations determine technological 
choices and the level of technology transfer in many ways. In some countries, 
particularly in West Africa, thousands of motorcycles, scooters and bicycles 
fill the streets. In other countries with similar economic conditions they are 
barely vist"ble. In some countries second-hand buses are taxed while the new 
ones can be acquired tax free. In a neighbouring country the situation is the 
reverse and this has consequences on border crossing. Technology transfer 
regulation is not something to be taken lightly for it has tremendous 
consequences, often unintended and unforeseen. 
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6- NEGOTIATION OF TECHNOLOGY TRANSFER 

45 Negotiation of technology transfer is talcing more and more the form 
of routine business transactions as technology is becoming more and more a 
commodity exchanged on the market place and subjected to market 
mechanisms. In this context the enactment of special regulations to "protecttl 

the country against possible abuses by foreign suppliers of technology is 
loosing its usefulness. As we have seen above, these regulations can 
sometimes be counterproductive. Governments can, nonetheless, play an 
active role in supporting the entrepreneurs who wish to be supported by 
providing infonnation on suppliers, alternative technologies, markets, prices, 
etc., and advice on the legal aspects of transfer contracts. Goverm::nents can 
also heJp to strengthen the negotiating hands of entrepreneurs by putting into 
place an environment attracting foreign investors and recognjzing that 
approaches that consist in squeezing potential benefits of foreigners only 
succeed in driving them away with, as a consequence, the further 
marginalization of Africa. What is needed is a competitive approach where 
regulatory constraints are replaced with incentives. 

7- SUMMARY, CONCLUSION AND RECOMMENDATIONS 

46 The new global system of technology transfer and the new 
international context that are emerging 'Will have profound impacts on North
South flows of technology in the coming years. Proprietary and strategic 
technologies will be more protected but less restricted than during the cold 
war period. Technology embodied in products will be more accessible as 
trade becomes freer. Non-proprietary technologies will be more abundant but 
probably less relevant to developing countries as the technology gap gets 
wider. Technical assistance may stagnate at its present level or even decline 
further as donor countries face budget constraints and increased demands 
from other parts of the world. Severe economic and financial problems 
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experienced by many Afiican countries will continue to curb commercial 
technology acquisition while political instability and cultural blockages will 
also co~tribute to constrain foreign technology inflow to a low level. In 
additi~ slow application of telecomnnmication and information technologies 
in Afiica, which are the main support of technology transfer in many fields, 
will continue to contribute to the widening technology gap between 
technology intensive countries and Afiican countries. Hence the importance 
of keeping all available options unrestricted with unnecessary and 
cumbersome regulations inherited from past situations and development 
policies and a foregone international context. 

47 History clearly shows that inward-looking, over-restrictive technology 
transfer and acquisition policies~ disconnected from the world economy and 
also from the basic needs of the population do not lead to true socio
economic development. Technological progress is a global, intensely 
complementary and competitive phenomenon that evolves in a dense web of 
interactions of diverse inputs and for which there is no effective immunization. 
Technological innovation has its own logic that blows away those that are not 
willing or not able to capture its benefits. 

48 Investment climates must be made more competlttVe and the 
acquisition of technology should be regulated more by market mechanisms 
than by regulations. For large projects for which governments· support will 
be invariably sought, negotiation can be carried out on a case by case basis, 
taking into account all factors of analysis, including the impact on income 
distribution, employment generation, balance-of:payment and the 
environment. 

49 Deliberate or de facto isolationist technology policies cannot reverse 
the diminishing flow of technology into Africa in an increasingly 
interdependent, productive and competitive technology-driven world 
economy. These policies can lead to a dangerous de-linking from the 
scientific and technological locomotives that will continue to shape the 
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international pattern of growth for a long time to come and also hamper 
cooperation with other developing countries that have appropriate know-how, 
technology and markets to share. Hence the crucial importance of managing 
the ' technological window" with openness in order to capture the immense 
opportunities that the world has to offer and prevent the technology gap from 
growing larger and larger. It can be done 'With the right policies. Policies 
matter. 

50 A national dialogue on these policies should be organized in each 
country to look into the following and take appropriate measures: 

a) arrive at a social and political consensus as to the need for a revision 
or a substantial adaptation of some elements of national 
technology transfer and acquisition policies 

b) formulate a clear policy statement on technology transfer and 
acquisition, to be approved by the highest governmental authorities, 
specifying the objectives pursued, the guiding principles, the role of 
various public institutions, the role of market mechanisms and the 
private sectoT, the role of foreign investments, priority sectors, etc. 

c) initiate measures to strengthen manpower training in various aspects 
of technology transfer 

d) design competitive laws, including protection of property rights., 
trade, immigration and foreign investments, and competitive 
regulations and guidelines to facilitate the transfer and acquisition 
of environmentally sound, culturally compatible, socially beneficia~ 
economically profitable and sustainable technologies. 

e) reduce cultural and political constraints to technology transfer and 
development, and promote values of change, openness, self reliance, 
initiative, entrepreneurship~ freedom and stability. 
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f) pursue structural economic reforms so that African economies can: 

- be more attractive on the international scene 

• better absorb needed technologies 

• better exploit technological complementarities among 
themselves 

• participate more in the global economy 

• benefit more from the world technology pool 

• and prevent further marginalization. 

g) create a strong Governmental Unit to design. and manage a more 
discriminating technology transfer and acquisition policy in the 
direction of the national objectives, carry out technology assessment 
and forecasting, support entrepreneurs in their foreign technology 
transactions and advise the government on issues of technology 
transfer. 

h) evolve concerted and harmonized subregional technology transfer 
and acquisition policies to make optimal use of resources and 
enhance a common stand when competing for foreign acquisition of 
technology. 
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TECHNOLOGY TRANSFER, IN AFRICA: THE LEGAL., 
INSTITUTIONAL AND INFRASTRUCTURAL ASPECTS 

F aysal Yachir 
Consultant 

INTRODUCTION 

1- Technology transfer has always been, and not only during modem times, 
associated with the international disparities in development levels, in the sense 
that technology has always been transferred from the technically more 
advanced areas or societies to the technically less advanced ones. During the 
last three centuries of capitalist expansion, technology transfer has 
accompanied the process of unequal industrial expansion between countries. 
Britain had acquired technology from Holland, France and Germany from 
Britain, the US and Russia from western Europe, Japan from the West, and 
more recently, Korea, Taiwan., China, India, Turkey and others from the West 
and Japan. 

2- But very often, instead of being mainly a natural process, inherent to the 
international economic and cultural relations, technology transfer has rather 
depended on the political will of the less developed states to overcome their 
backwardness and to catch-up with the more advanced ones. In all historical 
cases, technology transfer has been the outcome of two converging trends. 
The first is the objective knowledge acquisition process linked to the imports 
of goods and services, to foreign investments and to international migration. 
The second is the subjective knowledge acquisition process organised by the 
government and aiming at rationalizing the accumulation and assimilation of 
foreign technology, As history amply demonstrates, in the absence of anyone 
of these two processes, technology transfer can hardly be effective. 
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3- Technology transfer cannot indeed take place in a country which is isolated 
from international trade, investment and migration, even if its government has 
the political will to improve its technological level. In such a case, every 
retarded countIy in history would have had to re-invent the wheel! Given the 
unequal character of economic and technical development, the deliberate or 
imp osed isolation of any cOWltry from the outside world is, whatever the 
other conditions can be, a major impediment for its historical progress. Some 
recent cases as Albania, North Korea or to a lesser extent Vietnam, are clear 
illustrations of this point. 

4- Likewise, technology transfer cannot either take place only through the 
natural knowledge dissemination effects associated with foreign trade and 
investment or migration, if there is lacking a consistent state policy to 
rationalise and intemalise these effects. This second case is clearly illustrated 
by the experience of many third world countries during the last three decades, 
and more particularly by the experience of most african countries. The 
question of technology transfer in Africa cannot therefore be discussed 
without discussing the conditions of implementation of a technological policy, 
within the framework of a consistent development policy. By technology 
policy, we mean a series of government measures and actions consistent with 
the objective of promoting and developing domestic technical capabilities in 
a given country. 

5- We shall examine in part I the constraints and weaknesses which inhibit 
technology transfer in Afiica, and in part II the conditions for making such 
technology transfer more effective. For each part, we shall distinguish 
between the legal and reglementary constraints, the institutional and the 
infrastructural ones. The legal and reglementary tJctors refer to the state 
policy, or absence of policy, concerning technology transfer. The institutional 
factors are the expression of the organization and working of the national 
economy, while the infra structural factors are related to the development 
level, and particularly the technical development leveL of the country. 
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6- We shall examine the factors corresponding to every one of these 
categories in relation to the various forms or channels of technology transfer, 
namely the access to scientific and technical information, foreign investment 
and licensing, machinery imports, international migration of qualified labour 
and expertise, while making also mention of financial aspects. 

7- The discussion will be conducted in special reference to the sectors of 
industry, transport and communication. Actually, these sectors share the same 
characteristics, since they are urban-based activities, use non traditional 
techniques., are organised in entreprises and receive their equipment mainly 
from outside. This is why, contrary to the traditional agriculture and 
handicraft or the unfonnal sector in trade and petty-industry, these sectors 
obey the same determinants concerning technology transfer. 

PART I THE CONSTRAINTS AND WEAKNESSES 

1.1. The legaJ and reglementary constraints 

1.1.1. Access to scientific and technical information 

1.1.1.1. The main legal obstacle to the access to patented scientific and 
technical information is the adhesion of most countries to the Paris 
Convention. This convention prohIbits any discrimination between foreign and 
national economic agents concerning the protection of patents, irrespective of 
the huge technological gap between developed and under .. developed 
countries. For any african country, the granting of patents to foreign finns 
amounts to erecting a "knowledge barrier" on their domestic market. On the 
other hand, there are no legal or reglementary provisions aiming at 
encouraging the patenting of industrial innovations by local individuals or 
entreprises. 

1.1.1.2. As fot non patented scientific and technical information, the demand 
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is in the majority of cases left to market forces, that is to the decisions of 
private, national or more often foreign, entreprises. Where there is a 
centralised state allocation of foreign exchange, the policy of knowledge 
imports is too often under the responsibility of government bureaucrats rather 
than of academic, scientific or business communities. The general case is that 
there does not exist any legislation or reglementation which gives priority in 
the allocation of foreign exchange to the access to the scientific and technical 
information available abroad (in the universities, documentation centres, 
laboratories and entreprises), and relevant to industry, transport and 
communication. 

1.1.1.3. There is not any legal or reglementary promotion of the 
documentation activities of the public or private entreprises. It is notorious 
that the documentation services of the technical ministeries and public 
entreprises have always suffered in Afiica a total neglect, even when funds 
were available to constitute stocks offoreign documentation. Moreover, there 
is usually no distinction between documentation and information so that even 
when such stocks have been constituted, the production and diffusion of 
information is not organized. In many cases, for instance, the information 
obtained from studies commissioned. to foreign firms by a ministery or a public 
entreprise could have been obtained from the aJready available documentation. 

1.1.2 .. Foreign investment and licensing 

1.1.2.1. In the countries which have always been totally open to foreign 
capital, legislation rarely considers foreign investment from the point of view 
of its potential role in technology transfer. Where a specific legislation exists, 
it is in general concerned with capital ownership, nationalization or 
indigenization. But questions which are crucial for the technology transfer 
process such as the training of local personneL the choice of techniques, the 
degree of local processing, the fabrication of parts and components, the local 
procurement policies, or the promotion of local training and research, are 
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practicalJy never considered, although in some cases, there has been a policy 
ofindigenization of the technical and managerial personnel Therefore, in this 
case, in spite of the technological benefits theoretically associated with direct 
investment in industIy, there is no guaranty that these benefits can be obtained 
in practice. This is true even where, as is often the case, foreign investment 
goes with state participation to capital and/or to management. 

1.1.2.1. In those countries with nationalist economic policies, legislation and 
reglementation are not either preoccupied with technology transfer. Foreign 
investment is frequently prohibited in production and permitted only in 
technical setVices activities, (feaSl"bility studies, plant design., construction, 
maintenance) and usually on the basis of joint ventures with state entreprises. 
But the same questions as before which condition the effectiveness of 
teclmology transfer are not considered. Clearly, these barriers against foreign 
investment discourage the access to recent external tec1mology. Now, with the 
recent switch to liberal policies, the situation becomes similar to that of the 
other coUntries. Indeed., these once nationa1ist countries are now opening their 
markets to foreign investment in an indiscriminate manner, and still without 
any legislative or reglementary provision specific to technology transfer. And 
the privatization could make things even worse if it concerns sectors where 
by and large some technology transfer has been realised through mere 
production experience. 

1.1.2.3. Licensing contracts are not frequent in Africa, precisely because in 
most countries, the access of foreign capital to local markets is not limited. 
licensing is only a second best option for foreign entreprises when there are 
impediments to direct investment. However, where foreign investment is 
limited, licensing is also rare~ apart from trade--mark licensing for a few non 
durable consumer goods, because of very weak local technical capabilities, or 
because of government po1icy. Rather than licensing, the substitute for foreign 
investment is the import of ready-made industrial or infrastructural facilities. 
Specially in oil-rich COlDltries, this practice has been generalized to all sectors, 
even those with some local technical capabilities. And they are no legal or 
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reglementary provisions to associate the local technical or operative personnel 
to the various stages of conception, design, choice of techniques, import and 
installation of machinery, thus inhibiting the accumulation of experience. 

1.1.2.4. In the transport and communication sectors, direct foreign 
investment is deterred by the state monopoly, like in air and rail transport 
(sometimes also in sea transport) and in communications (post, telephone, 
radio and television), or by its prohibition in non monopolised sectors like 
printing or road transport. Unlike for industry, foreign technology is here 
mainly product-specific rather than activity-specific or firm-specific. Thus, the 
government can acquire it directly by buying products (buses, trains,. ships, 
planes, telephone equipment, etc). But the use of these products require 
physical and human infrastructures, and we are back to the industry case when 
foreign investment is prohibited or limited. In fact, infrastructures 
(motorways, ports, railways, airports, communications installations) are very 
often built, maintained and in some cases TIm by foreign entreprises, just like 
the ready made industrial plants, while the maintenance and sometimes even 
the use of high-techno logy products like ships, planes, communication 
equipment are also depending on foreign expertise. 

1.1.3. ~Iachinery imports 

1.1.3.1. Machinery imports are determined by gross investment made in 
industry, transport and comrmmication by foreign entreprises or by the buying 
of ready-made industrial and infrastructural facilities by the public sector. 
Thus, both the imports tied to new investments and those tied to replacement 
or modernization escape the decisions of the state, while the imports of the 
domestic private sector are very little. Legislation and reglementation usually 
favour all kinds of machinery imports (as all kinds of industrial inputs), in 
contrast with conswner goods imports, either in terms of duties and tariffs or 
in tenns of centralized allocation of foreign exchange, depending on the 
organization of foreign trl:lde. 
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1.1.3.2-, Apart from this general trend, machinery imports in industry, 
transport and cotmmmication are nowhere considered from the point of view 
of technology transfer. First, there is no discrimination ofmacbinery imports 
according to their sectoral distn1mtio~ while the use of foreign machines, 
especially in industry, is necessarily more important in some sectors than in 
others, in tenns of domestic learning process, technical training and research. 
Secondly, there is no discrimination either between universal machines, which 
serve to produce other machines, and industry-specific machines, while the 
former are more strategic in the building of technical capabilities. Thirdly, 
there is no distinction between the machinery imports in tenns of labour 
process, that is between automated machines sets and serial ones, while the 
former imply a deeper technological gap which makes far more difficult the 
technology transfer process. Fourthly, there is no provisions either to 
encourage or to discourage the import of second .. hand machines, according 
to the sectors of activity, the type of entreprises and more generaHy the 
objectives of a consistent technological policy. 

1.1.3.3. In the countries where imports are determined by market forces, as 
well as in those with a state monopoly over external trade, there is not any 
legislation or reglementation which determines the desired rate of depreciation 
of the equipement in use in the industry or in transport and communication. 
As the decisions concerning the rate of physical depreciation and the rate of 
obsolescence are left to the entreprises, this implies in many cases a very 
unbalanced technical structure of installed equipment, in terms of complexity 
and age, not to speak of the diversity of origin, an things which obviously 
complicate the process of technology transfer and acquisition. In fact, due to 
the relative stagnation of most african economies over the last ten to fifteen 
years, replacement and/or modernization of industrial machinery has been 
minjDmm, except in those export industries which recently developed in some 
countries. But even there, neither the rate of equipment depreciation and 
renewal nor the type or the age of imported machinery are considered by 
legis1ation or reglementation. 
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1.1.4 .. Migration of qualified labour and expertise 

1.1.4.1. The use offoreign qualifications and expertise in industry, transport 
and communication is determined mainly by the decisions of entreprises, 
foreign or domestic, public or private, and secondarily, by the aid policies of 
foreign governments and international organizations, and by government 
cooperation policies. Aid policies are indeed tied to specific projects, 
especially in the building, maintenance and management of transport and 
COtmnlmication infrastructures. The main targets of government cooperation 
policies are the general educational system rather than the technical and 
vocational training centres which represent only a small proportion of the 
different levels' enrollments ratios. Nowhere, there exists legislative or 
reglementary measures defining the present and future foreign qualifications 
needs according to the present and anticipated level of industrial, transport 
and communication activity and the present and expected local supplies. 

1.1.4.2. Nowhere, there exists a legislation or reglementation which organises 
the training of local personnel in order to replace the foreign one, especially 
in foreign entreprises but also in government and private centres of technical 
and vocational training. This has obviously to do with the education and 
training policy which in practically all Africa is notoriously determined by 
other factors than by the needs of industrial and infrastructural activity and 
expansion. It is true that in many cases, the training policy has increased the 
supply of local qualifications and expertise and put pressure on the 
replacement of foreign personneL but as this was not anticipated and properly 
planned, it has also generated a lot of waste both of foreign and local 
qualifications and expertise, in the form of unemployment or under-qualified 
employment. 

1.1.4.3. Unemployment, under-qualified employment and brain drain are the 
product of the disparity between the outputs of the education and training 
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system and the market demands. But the brain drain is also caused by the 
generally low salary and low prestige attached to technical qualifications and 
jobs, in contrast with the administrative skills and functions or the classical 
h'beral carriers of law and medicine. Here too, we do not have any legislation 
or reglementation aiming either at discouraging this brain drain or at 
encouraging those who live abroad to return home, or to collaborate in 
improving the local technical capabilities of their countries. 

1.1.5. Credit policy 

1.1.5.1. Access to the different channels of technology transfer implies of 
course an access to or the availability of foreign exchange. In the present 
conditions of an acute scarcity of foreign exchange, it is very difficult for any 
african state to exercice a control of foreign credit or of any other form of 
foreign financing according to technology transfer preoccupations. And in 
fact, the investment projects in industry, transport and communication, as in 
other sectors, are nowadays mainly determined by the availability of foreign 
finance under one fonn or another. Yet, there is little doubt that the mere 
addition of investment projects decided on this basis~ the more so if these are 
directly managed by the foreign creditors as it is the case in many countries~ 
can be regarded as favourable to technology transfer. 

1.1.5.2. StilL in many cases, there is some degree of freedom, but 
unfortunately, there does not exist any legislation or reglementation which 
reserves part of export receipts or of foreign credits obtained for investment 
in technical training and research, and more generally in improving the 
effectiveness of technology transfer. Likewise, if there are policies of selective 
credit, in some countries, these are usually directed at subsidizing middle class 
consumption (housing for instance) or at increasing cash crops production, 
and never at technical capabilities building or technology transfer promotion. 
Contrary to the developed countries or to the developing ones of Asia, there 
is not any government financing through long tenn-low interest loans or 
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grants of technology-promotion activities, in spite of the fairly common 
practice of government financing and subsidizing in Afii.ca. 

1.2. The institutional constraints 

1.2.1. Aceess to scientific and technical information 

1.2.1.1. In most cases, the foreign control of the industrial sector, even where 
there is a state participation, acts as a screen beetween the country, that is its 
engineers, technicians and managers, and the outside sources of information. 
Moreover, it is widely known that foreign entreprises tend to concentrate their 
research activities in their parent countries, apart from minor quality control 
or adaptation devices. 

1.2 .. 1.2. In those countries where the state controls an important part of the 
industrial sector., there is no incentive to innovate, then to search for technical 
information, on the part of the public entreprises, either because these 
entreprises are used as a source of rent-distribution positions for the members 
of the state nomenklatura or because they lack any meaningful autonomy in 
their decisions about investments and technical choices, or again because they 
work in non competitive conditions, with protection against both imports and 
potential local newcomers. 

1.2.1.3. As for the private national entreprises, they can be regrouped in two 
categories, none of them is interested to improve its technical basis. On the 
one hand, the big entreprises are usually working within the framework of a 
close relationship with the government circles which puts them in a non 
competitive position., clearly unfavourable to any technical innovation. On the 
other hand, the smarr entreprises are found in very segmented low-purchasing 
power markets and their low cost-price level is based on the use of very 
labour intensive archaic production techniques. 
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1.2.2. Foreign investment and licensing 

1.2.2.1. There are institutional factors which at the same time limit foreign 
investment, hence its supposed technology transfer effects, and the real 
technological impact of actual foreign investments. The main one is the 
prevalence of monopolistic positions on domestic markets, whether these 
positions are based on legal (public sector monopoly), historical (colonial), 
political (the proximity of the entrepreneurs to government circles) or 
technological rigidity (big production scale linked to imported technology 
versus small market size). 

1.2.2.2. Another factor which discourages the diversification of foreign 
investment somces is the strength of the economic circuits inherited from the 
colonial period, like the control of the urban industrial market by foreign 
trading companies, the limited financial autonomy of the state for those states 
belonging to the french franc zone, or the cultural proximity of the decision 
makers to the former metropolis. 

1.2.3 .. Machinery imports 

1.2.3.1. The main institutional restraint is here the external constraint, which 
is classically associated with the external trade rigidities created by a policy of 
import substitution financed by primaty exports. This constraint has been very 
strong practically everywhere in Africa during these 10-15 last years. In fact, 
machinery imports are among the first imported items to be affected by the 
shrinking of the external purchasing power of any country, as their reduction 
is obviously not as politically sensitive as the reduction of food, medicine or 
even semi-finished products and raw materials. Industry cannot keep working 
even at a lower level of capacity utilization without the raw materials and the 
semi ... finished products while it can do it without rene'Wing its equipment, at 
least for some time. 
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1.2.3.2. Another institutional factor is however the indiscriminate 
protectionnist policy which tends to protect the production of all existing 
industrial production and entreprises, independently of what would require a 
more efficient resource allocation. With the recent generalization of the 
structural adjustment policies, we have exactly the opposite problem The 
dismissing of all protection devices through the total h"beralization of import 
regimes and the dismantling of public trade bodies opens completely the local 
industrial market to foreign competition, so that for most industrial products, 
it has become more profitable to import than to produce them, due to the 
great and universal disparity in productivity levels between Afiica and the 
outside world. 

1.2.3.3. Lastly, successive devaluations ofnational currencies, associated with 
the structural adjustment policies, including in the french franc zone, 
discourage also machinery imports which become several times more 
expensive in local prices terms. 

1.2.4. Qualified labour and expertise 

1.2.4.1. The main institutional restraint is the irrational distribution of the 
education and training investment in all african countries, between the 
different levels of the educational system. The common picture is a relative 
over .. development of the secondary and tertiaty levels and the under
development of the primary one. This means a vety inefficient allocation of 
resources given the fact that the social productivity of primary education for 
the majority of the population (and the working population in particular) is 
necessarily much higher than the social benefits derived from secondary and 
tertiary education for a minority. It is thus very common to have in Africa a 
poorly educated labour force in industry, transport and communication in spite 
of the apparent expansion of literacy and schooling. 

1.2.4.2. The other main shortcoming of the african educational systems is the 
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great unbalance between general education and technical education / 
vocational training. A poorly trained labour force means a scarcity of qualified 
workers., of technicians and engineers, which are precisely the key categories 
for technical knowledge assimilation. Such a situation greatly reduces the 
benefits which can be derived from the presence of qualified foreigners in the 
industrial and infrastIUctUlal facilities. Actually, it can even make less effective 
the work of these foreigners and reduce the possibilities of employing 
productively local qualified people. 

1.2.5. Credit and fmancing policy 

1.2.5.1. In many countries, the financial system is, or at least has been until 
very recently, under state control. State banks have been acting in non 
competitive conditions, and, like the Central bank, were mere instruments of 
the Treasury. As the State had no technology transfer policy, the public 
financial sector was not either interested in promoting technology-related 
projects in industry, transport and communication. 

1.2.5.2. In other countries, the financial system was open to private and 
foreign banking capital, but its activities were not either directed towards 
technology transfer or developement. 
In both. cases., foreign borrowing which has been at times quite important, has 
rarely been considered from the point of view of technical capabilities 
building.- ---

1.3. The infrastructural constraints 

1.3.1. Access to scientific and technical information 

1.3.1.1. The most obvious infrastructural factor which inhibits the transfer of 
industrial technology is the total absence in Africa of industrial research 
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institutions. Unlike asian or latin american countries, most african 
governments have never contemplated the creation of technological or 
industrial research laboratories, either within public entreprises or as 
autonomous public bodies. In very few cases, some big state entreprises have 
set-up industrial research laboratories, but the work done in these laboratories 
has not been integrated in the investment policy of the firm, let alone in the 
overall industrial policy. 

1.3.1.2. This failure on the part of the governments has been nowhere 
compensated for by the private sector. The local entrepreneurs are 
uninterested or unable to do any technical research, while the foreign firms 
keep usually their research activities in their home countries. In some cases, 
there exist activities like quality contr04 repair of equipments, fabrication of 
spare parts., but these cannot be considered as research activities. It has not 
been compensated for either by the existence of reJations between the industry 
and the applied scientific research done in some universities~ in the chemical 
or in the engineering sciences for example. 

1.3.1.3. The absence in most afiican countries of a critical mass of scientists 
and engineers in the universities and the entreprises makes it very difficult to 
establish regular channels to exploit the available scientific and technical 
information abroad. Where there is a relatively little number of engineers in 
the entreprises and of scientists in the universities, and where they are usually 
specialised in too many different disciplines, it is impossible to establish 
permanent relations with the outside centres of documentation and 
information. Likewise, the under-equipment of most mean universities and 
entreprises, in terms of modem communication equipment~ is an important 
obstacle both to the access to scientific and technical information available 
abroad and to the diffiIsion and storage of the information gathered. 

1.3.2. Foreign investment and licensing 
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1.3.2.1. First, there is a general context of low productivity in agriculture, 
(which still accounts for the main economic activity in many countries), and 
which is of course a big limiting factor for the expansion of industrial markets. 
Yet, it is known since Adam Smith that at the initial stages of economic 
development, the expansion of the market for industry is largeley dependent 
on the size of the agricultural surplus. This is the main limiting factor in Allica 
for foreign investment in industry, and hence in transport and communication, 
as compared to other areas of the third world. In those countries where, 
because of oil or mineral exports, the industrial market has expanded in spite 
of the very low productivity of agriculture, the size of this market always 
remains vet)' dependent on export receipts which by definition are out of the 
nation's control. 

1.3.2.2. Then., we have the classical infrastructural problem of Africa, namely 
the under-development of physical and human infrastructure in most areas, 
and their saturation in a few others. On the one hand, the general lack of 
transport and communications means, of housing, of water and energy 
facilities, of qualified labour force, etc, discourages foreign investment in the 
backward areas. On the other hand, the relative over-concentration of these 
facilities in the coastal areas, in the big towns or along the traditional colonial 
routes of raw material exploitation generates external diseconomies which 
discourage as well new investments in these supposedly priviledged zones. 

1.3.2.3. As for licensing, there is another limiting factor which has to do with 
the very low level of technical abilities in most african countries. The 
borrowing of a production technique from a foreign entreprise independently 
of any direct investment, implies that the local firm is able first to decide on 
the technique to be selected, then to import the corresponding machines~ 
components, raw materials and semi-finished products, then to assemble them 
in an organised production process, and finally to run and maintain the 
industrial plant, all capabilities which are in most cases simply absent. This 
explains why the famous "tum-keyll and "twin-key" contracts are evel)Where 
more common than licensing, or at least were when domestic and external 
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funds were more readily available for industrial investment. 

1.3.3. Machinery imports 

1.3.3.1. The main infra structural constraints are here the generally very low 
level of industrialization of most african countries, the low level and the low 
growth rate of industrial investment. In most countries, industrial production 
is limited to the production of "lightU non durable consumer goods (food and 
beverages, textiles, garment and shoes) and/or to the assembly plants of some 
durables (cars, trucks, electronic domestic equipment). Both of these activities 
are in general working with obsolete technology and machinery, even if they 
are tmder foreign control Such a low level of industrial activity circumscribes 
the import of machinery to industry-specific items of relatively low technical 
complexity, the more so when, as it has been the case in most countries, there 
has not been for more than a decade neither modernization of the existing 
plants nor even replacement of equipments. 

1.3.3.2. Even in those countries which had gone farther on the road of 
industrialization, machinery imports have been limited to an extremely low 
level by the slowing down of industrial investment, 'With the result of both 
growing obsolescence and growing physical exhaustion of installed 
equipment, during the last decade. 

1.3.4. Qualified labour and expertise 

1.3.4.1. The general scarcity of qualifications and expertise in most african 
countries and its relative regionaL sectoral and functional over-concentration 
are big obstacles to the transfer of knowledge from foreign personnel to local 
one. On one hand, the scarcity of qualifications and expertise is the argument 
for the import of foreign personnel. But on the other hand, the over
concentration of the local qualified personnel in the big towns, in the non 
industrial activities and sometimes, within the industry, in the administrative 
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functions, is an impediment to the inter-personal technology transfer. 

1.3 .. 4.2. There are even more petVerse consequences of such a situation. In 
many cases, the use of foreign personnel in some areas~ in industry or in 
technical activities becomes a substitute for qualified nationals who are not 
interested in these positions for economic, social or cultural reasons. 

1.3.5. Credit and fmance 

1.3.5.1. The state financial and banking system suffers from the same 
weaknesses as the overall public administration. Public administratio~ in most 
cases inherited from colonial times, is indeed very weak in terms both of 
institutions and efficiency. Nowhere, public administration, and financial 
administration in particular, has been transformed according to development 
needs. As for the private financial and banking system, it corresponds usually 
to a few foreign subsidiaries which have rarely been active neither in 
mobilizing private savings nor in financing industrial and infrastnlctural 
investment. 

1.3.5.2. The existing development banks which were supposed to promote 
long term non profitable infrastructural or productive investments since the 
sixties have never used technology transfer as a criterium for investment 
selection. Moreover) most of these development banks are disappearing with 
the on going process ofh'beralization and privatization of the financial sector. 
The absence of "risk-capital" or "venture-capital" dedicated as in some 
developed countries to finance risky but promising innovative investments 
projects, especially by small entreprises is another shortcoming. 

PART 2. THE CONDmONS FOR TECHNOLOGY TRANSFER 

2.1. The legal and reglementary aspects 
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2.1.1. Access to scientific and technical information 

2.1.1.1. Due to its very weak bargaining power, Afiica can definitely not 
repudiate the Paris Convention. Still, it could elaborate a patent policy, both 
to rationalize the granting of patents and to promote the national innovation 
activity. It is necessary to sophisticate the conditions for granting patents to 
foreign entreprises, by examining more carefully the technical contents of 
these patents, avoiding the duplications and promoting their effective use. 
A1so~ it is necessary to guarantee the intellectual property and rights of the 
national innovators, be they individuals or entreprises. 

2.1.1.2. The governments should organize the documentation and infonnation 
activities of technical ministeries and public and private domestic entreprises. 
Special committees should be created within the main entreprises which would 
be in charge of technical information and tax and other incentives should be 
considered. Equally important is the definition of objective criteria to estimate 
the effectiveness of information access and d.i1Ihsion within and outside the 
entreprises, like technical courses, seminars and studies, recruitment, training, 
equipment and research policy, productivity indexes. Also, to avoid both 
anarchic knowledge imports and bureaucratic centralization, coordination 
mechanisms between the entreprises and the economic and financial 
administration should be created. A special technical information bureau 
within the central bank could playa strategic role from this point of view. 

2.1.2. Foreign investment and licensing 

2.1.2.1. All countries are now following h'beral policies as far as foreign 
investment in industry is concerned. In view of the widespread tendency to 
open the access to foreign capital (and to domestic private capital too) the 
pub lie markets and entreprises in transport and communication, it might be 
advisable for african countries to follow suit and to abolish the state monopoly 
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over these actMtles, not to lag behind in technology transfer. Now, 
everywhere in Africa, the problem is how to make effective the theoretical 
benefits associated with foreign direct investment in terms of technology 
transfer. Legislative and regiementaty provisions are urgently needed to 
promote technical local training and research by foreign entreprises, as wen 
as the local processing of raw products and the local making of components 
and parts. These items could in fact be negociate~ as they are elsewhere~ and 
could determine the incentives offered to foreign investors. 

2.1.2.2. The foreign investors· preferences in terms of sectors, products and 
techniques could also be influenced through appropriate legislation or 
reglementation. Even if foreign investment is not controned or limited, it can 
be channened towards the sectors and the products which the state considers 
strategic for its economic policy, which implies of course that such a policy 
is there. Here too, within an open overall policy towards foreign capital, 
foreign entreprises can be given special advantages, in terms of taxes, import 
duties~ wage policies., input prices, access to raw materials, or even in terms 
of protection from external competition. Ahhough the bargaining power of 
most african countries seems to be very wea~ due to a deep financial crisis, 
the emerging of new would-be investors from Asia beside the traditional 
western investors creates new opportunities. 

2.1.2.3. In the countries which possess an important public sector, especially 
in industry, legislative or reglementary provisions are needed in order to avoid 
the waste of the acquired technical capabilities in the process of privatization. 
This also applies to portfolio foreign investment, that is to the buying by 
foreign capital of existing public or semi .. public entreprises in the traditionally 
open countries. As most of the amcan entreprises have an obsolete 
equipment, the technical experience is mainly embodied in the qualified labour 
force. The best way to protect acquired technical capabilities is to prevent the 
privatisation to dismantle the workers collectives of public or semi-public 
entreprises. 
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2.1.2.4. Licensing or exports of industrial and infrastructural facilities will 
probably be less attractive to foreign entreprises with the hoeralization of 
foreign investment in all countries. Still, were these practices to continue~ a 
legislation or reglementation should be elaborated, fonowing for instance the 
example of Asian countries~ in order to open the "technological package" 
proposed by foreign entreprises. Only such opening can give the opportunity 
to discuss the choices made at every stage of the conception and building of 
the industrial or infrastroctural complex:, as well as the possibility to associate 
local personnel to the whole process. Simuhaneously, the recourse to 
packaged technology imports should be limited to those sectors or products 
where no local technical abilities are available. In some cases, legislation could 
compel both foreign and/or domestic entreprises to use, at least for these 
sectors and for some technical services 1ike feastbility studies, plant design and 
lay-out, plant construction and maintenance, the local resources available. 

2.1.3. Machinery imports 

2.1.3.1. Legislation and reglementation concerning machinery imports must 
change in line with a general overhaul of the foreign trade legislation. The 
classical import-substitution model followed everywhere until recently is 
giving way to a policy of liberalization of external trade. For technology 
transfer as for industrial growth and economic development, the universal 
discrimination in favour of machinety imports and against industrial consumer 
goods is definitely not rational, especially as import substitution in Africa has 
been in most cases limited to the lower segments of industry. But the total 
liberalisation of external trade is certainly no more rational from this point of 
view. As the experience of many countries shows, a policy of selective 
protection or selective free-trade is more sympathetic to economic 
development and to technology transfer in particular. 

2.1.3.2. Within this general ftamewor~ legislative or reglementary provisions 
should take into account the four points mentioned in the first part of the 
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study. First, they should favour the import of machinery in those sectors, 
especially in industry, which are targeted by the nation's industrial policy. 
Second, they should favour the import of universal machinery over that of the 
industry-specific ones. Third, they should give priority whenever possible to 
the imports of serial discontinous sets of equipements over those of automated 
continuous sets, at least in the industries where such a choice is feasible, as in 
food, textile, mechanical or electronical production. And, four, they should in 
some cases encourage the import of second-hand machines, for example in 
those sectors which are disconnected from foreign competition, and in other 
cases the use of brand-new machines. 

2.1.3.3. Another aspect of legislation and reglementation affecting machinery 
imports is the policy of physical capital depreciation. Provisions should be 
introduced in this respect, determining various amortization rates and/or 
periods, as well as standards of modernisation of the equipement, depending 
on the sectors, the type, complexity and age of the imported machines, and on 
the entreprises -which use them. These provisions could also take the fonn of 
tax and other financial bonuses or penalties, especially for foreign firms which 
can finance more easily their machinery imports. 

2.1.3.4. Also .. specific provisions could be considered to encourage the 
imports of machinery in an unpackaged fo~ especially on the part of public 
entreprises. Incidentally, we can consider provisions favouring the import of 
machines from other developing countries, but it must be kept in mind that the 
diversification of imports should be based on two conflicting objectives from 
the point of view of technology transfer. On the one hand, there is the need 
to reduce the heterogeneity of instaned equipment in order to maximise the 
possibiJities of technology mastering, adaptation and reproduction. And on the 
other hand, there is the need to multiply the sources of supply in order to 
minimize the dependence on anyone of them. 

2.1.4. Migration of qualified labour and expertise 
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2.1.4.1. A legislation should be elaborated in order to give governments the 
possibility to know the present and future needs of the country in terms of 
foreign qualifications and expertise. Ministeries of industry, transport and 
communication should establish these needs for their respective sectors, as 
wen as the domestic public and private entreprises. As for foreign firms, they 
should be induced by fiscal and other advantages to present recruitment 
and/or training plans for replacing whenever possible their foreign personnel 
by locals. Legislation must also be elaborated to define a global policy of 
recruitment of foreign personnel, whichs means both the coordination of the 
recruitment policies of the ministeries and the entreprises, according to the 
priorities defined at the macro-economic level, and a policy of substitution of 
foreign personnel within given periods of time. 

2.1.4.2. Given the growing awareness of the need to correct the present 
lillbalances of the african educational systems in favour of universal primary 
education and technical and vocational training, new legislation should 
establish the institutions and the procedures for a consistent planning of 
education and training investmen~ whether public or private, according to the 
present and future qualifications and expertise needs of industrial and 
infrastructural expansion. Only such a planning could reduce the structural 
unemployment or under-qualified employment of local trained people, by 
adapting the local supply of qualifications to the demand, as they are 
expressed by the market. A more ambitious and yet necessary policy is to 
adapt the local supply of qualifications also to non market demands, which 
implies that these non market demands can be correctly identified and 
articulated by the state, in line with the definition of an alternative economic 
policy for development. 

2.1.4.3. A more adequate education and training policy is still not enough to 
stop the brain drain or to encourage those qualified Africans living abroad to 
return to their home countries. Total revision of salaries scale within the 
public sector in favour of technical qualifications and positions is clearly a 
necessity, although the change of general attitudes towards productive work 
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and technical abilities depends on cultural processes rather than on legislative 
measures. 

2.1.5. Credit and fmancing policy 

2.1.5.1. Even if it is tme that the present financial crisis of african countries 
makes them extremely dependent on foreign sources of financing for any 
investment project, it should also be admitted that in generaL african 
governments do not express any demand in favour of projects related to 
technology transfer and development. Within the existing financial limits, it is 
therefore possible to redirect through appropriate legislation at least part of 
available foreign receipts and credits to investments linked to technical 
capabilities buildings, especially in technical training and research. 

2.1.5.2. Legislation and reglementation in Afiica are only too familiar vvith 
state financing of individual consumption, social services and public 
entreprises, especially in industry and infrastructure. Now, given the present 
tendency to suppress this kind of financing within the framework of structural 
adjustment policies, new legislation is needed to organize state financing of 
technology related activities, like technical training and research, in fact just 
as in the developed countries. 

2.1.5.3. Another potential source of financing could be secured through the 
negociation with the foreign creditors of the conversion of foreign liabilities. 
Foreign debt swaps do exist for instance for environment protection, but still 
not for technology capabilities building. 

2.2. The institutional factors 

2.2.1. Access to scientific and technical information 
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2.2.1.1. A country cannot organize the access to world\iVide scientific and 
technical information if it lacks the national economic agents able to exploit 
such an information in a productive manner. This clearly means that this 
technology transfer channel is not feasible in countries where the bulk of 
industry, or transport and communication, are under foreign control. 

2.2.1.2. Where the main branches of industry are under state control, the 
productive use of scientific and technical information available outside is not 
either possible if there are non competitive conditions whlch discourage any 
innovation on the part of public entreprises, as the experience of afiican statist 
economies amply illustrates. The main institutional condition for using this 
technology transfer channel appears to be the building in african countries of 
nationally controlled, whether by private or by public capital, but competitive 
systems. 

2 .. 2.1.3. Still, due to the very low technical level of most amcan countries~ this 
channel of technology transfer can be effective only if it corresponds to 
carefu11y targeted sectors, especially within industry, as for instance industrial 
production linked to agriculture modernization. Foreign scientific and 
technical information could be exploited only if the scarce national technical 
resources are concentrated in these targeted sub-sectors in order to constitute 
a critical mass. 

2.2.2. Foreign investment and licensing 

2.2.2.1. The main institutional condition for this technology transfer channel 
to be effective is the same as for the former one, that is, creating competitive 
markets in industty, transport and communication. Some of the factors which 
imp ede the competition are linked to the existence of state monopoly or 
property, or to external protection, and can easily be eliminated as we have 
seen in relation to the legal and reglementary conditions. Others, which are 
tied to technological rigidities, to political priviledges or to the decision 
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makers' cultural backgrounds are of course more difficult to dispose of 

2.2.2.2. In any case, the creation or the restoration of competitive conditions 
in industry, transport and communication, cannot be sufficient to guarantee 
the effectiveness of foreign investment as a means of technology transfer. 
Foreign investment must indeed be channelled into those strategic sectors, 
activities, products and technologies VYhich only the state can define according 
to its objectives and priorities in tenDS of technical capabilities building. This 
means on the one hand that the state, as wen as the domestic private economic 
agents, are able to negociate with foreign entreprises the terms of technology 
transfer, and on the other hand, that there exists a national technological 
policy. 

2.2.3. Machinery imports 

2.2.3.1. The institutional conditions relative to the former two technology 
transfer channels are valid as well for this one. The existence of competitive 
conditions on domestic markets, of national decision making and bargaining 
power, and of a national technological policy, are indeed key factors for 
technology transfer through machinery imports to be effective. 

2.2.3.2. Given the acute and lasting external constraint which is affecting all 
african countries, the lUlavoidable reduction of machinery imports should not 
affect all industrial and inftastructural sectors in an indiscriminate manner as 
it is the case today. It should instead be concentrated on those sectors of 
activity which are less strategic in terms of technology transfer. Lastly, the 
scope of devaluation should be also considered in the light of its potentiel 
effects on the import of machinery. 

2.2.4. Migration of qualified labour and expertise 
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2.2.4.1. In the medium and long run, this is the most efficient channel of 
teclmology transfer, both for the use of foreign technical assistance and for the 
building of a human resource basis. The main institutional condition is of 
course the complete reorientation of educational and training policies in order 
to reshape the educational system according to the needs of national technical 
and economic development. Within limited budgetary, private and foreign 
resources for educational investment, there is an urgent need to reorient such 
an investment towards the lower levels of the educational system and the 
technical and vocational disciplines directly linked to production. St~ this 
imply much more than a mere redistnoution of available funds among the 
different levels and disciplines of the educational and training system 

2.2.4.2. Up to now, educational systems have been used as a means to create 
and reproduce the social elites rather than to support technical and economic 
development. This is no longer true with the exhaustion of the absorption 
capacities both of the state machinery and of the market for qualified labour 
and expertise. But the social demand for education had not yet adapted to this 
new situation and is still biased towards higher and general education. To 
reorient this social demand towards universal and! or technical education 
means challenging the prevalent social distribution of income, power and 
status. 

2.2.4 .. 3. The gap between the outputs of the educational systems, at all levels 
and for all disciplines, and the market demands is already considerable and it 
is growing in most afiican countries. This means that a reform of education 
and training in line with the needs of a technological policy, cannot rely only 
on the present and future market demands, as they are determined by the 
present investment patterns or more generally by the limited expansion of 
administrative and economic markets. Such a reform must be linked to the 
creation of new market demands which would be the expression of larger 
social needs. 



75 

2.2.5. Credit and rmancing policy 

2.2.5.1. The general trend towards financial liberalization and privatisation in 
Africa can be positive in so far as it encourages financial and monetary 
discipline. But it can also be negative from the point of view of technology 
transfer. Indeed, opening the banking sector to foreign and private capital in 
the conditions of total h"beralization of external trade and internal markets 
discomages the financing of technology capabilities building activities~ which 
are by definition not profitable in the short term African states would be well 
advised to study the experience of asian countries in order to rationalize their 
financial and banking system without losing the control of their technological 
and economic policy. 

2.2.5.2. This is equally true of monetary policy. The present measures which 
tend to give the central bank an independent status and to tighten money 
supply and interest rates should also be reconsidered in view of the necessity 
of using credit policy as an instrument of technology policy. 

2 .. 3. THE INFRASTRUCTURAL FACTORS 

2.3.1. Access to scientific and technical information 

2.3.1.1. The first infra structural condition for all channels of technology 
transfer to be effective is actually the creation of technical research 
institutions, in industry, transport and communication. Such institutions have 
been one of the main strategic agents in the assimilation and adaptation of 
imported technology in the successful new industrial countries. As the 
experience of Japan had already demonstrated long before the take-off of 
these cOlDltries, the assimilation of foreign technology closely depends on the 
promotion of local applied research capabilities in productive sectors. 

2.3.1.2. Technical research, especially for industry, could be developed in 
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specialized bodies which would centralize the assimilation, the adaptation and 
the dissemination of the scientific and technical knowledge aquired abroad for 
specific sectors within industry, transport and communication. These state 
bodies, would work in close relation with the technical ministeries and the 
entreprises., both to adapt their output to the technological demands of these 
users and to help them in formulating their demands. Given the weakness of 
the domestic private sector in Africa, these bodies should be state financed 
and run, although in many cases, they can only be set-up on a regional basis, 
due to the limited financial and human resources of most countries. In any 
case, these research bodies should be always specialized in specific sectors 
targeted by government policy for technological development. 

2.3 .. 1.3. In many countries" there are possibilities as from now to rationalize 
the use of available research equipment and technical and scientific skills, in 
view of obtaining critical mass research capabilities in specific sectoTs~ by 
developing permanent relations between universities and entreprises. 

2.3.2. Foreign investment and licensing 

2.3.2.1. The first infra structural condition is here the increase of productivity 
and/or returns in agriculture. In the new industrial states, industrial growth has 
been indeed from the outset based on growing agricultural surpluses and 
markets. In Africa, the problem is to increase the size of both the investible 
fund and the domestic market for industry, but not to reallocate labour from 
the counttyside to the towns which are already overcrowded. Therefore, the 
modernization of agriculture, which is by an standards the most urgent 
national necessity, should rely more on the improvement of land returns than 
on the increase of labour productivity. This modernization should likewise be 
based on the development of small .. scale industrial and infrastructural 
activities in the countryside. This would open more opportunities for 
investment by small and medium foreign entreprises with more likely 
technology transfer effects, for industry and infrastructure as well as for 
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agriculture. 

2.3.2.2. The development of physical infrastructures, which is also a condition 
for the attraction of foreign investment, can only take place in the long run. 
Still, it is possible to facilitate this development by making clear choices. For 
instance, for transport, choices between road and rail, between air and sea 
transport, and between individual or collective transport. As for 
communication, the generalisation of the use of modem devices like 
multimedia systems linking television, telephone and computer, or information 
highways, will be for a long time limited by the prevalent high degrees of 
illiteracy. 

2.3.2.3. As for licensing, the limitations attached to the general scarcity of 
engineers and technicians within the entreprises could be reduced by 
concentrating the existing national capabilities over specific sectors, that is 
once again within the framework of a consistent technological policy. 

2.3.3. Machinery imports 

2.3.3.1. The infrastructuraI constraints could be removed only in the long run, 
through a sustained industrialisation process. However, in the short and 
medium term, machinery imports could play a more significant role in 
technology transfer if they are redirected towards specific sectors defined in 
the framework of an alternative industrial and infra structural policy, linked to 
the modernization of agriculture. 

2.3.3.2. In many countries with a more diversified industrial sector, machinery 
imports can be redirected towards specific sectors through a process of 
industrial restructuring, not only to serve as a more effective technology 
transfer device but also to permit the full use of installed capacity in those 
sectors. 
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2.3.4. Migration of qualified labour and expertise 

2.3.4.1. Foreign qualifications and expertise can become effective means of 
technology transfer only in the long run, when a greater availability of local 
trained personnel will maximize their impact. Paradoxically, they win be 
therefore more effective when they are less critical Still, in the short and 
medium term, the bottleneck attached to the scarcity of local supply can be 
partly alleviated by affecting foreign personnel more to the training of future 
local trainers than to the operative technical tasks. 

2.3.4.2. The effects of the scarcity of local qualified labour can also be partly 
reduced by concentrating the educational and training resources on specific 
sectors, in relation with an alternative industrial and infra structural policy. 

2.3.5. Credit and fmance 

2.3.5.1. Here lies probab1y the main infrastructural urgency, as technology 
transfer, and beyond that, technological and economic development cannot 
take place in the absence of strong and efficient national financial institutions. 
Given the weakness of the private domestic sector, and the fact that foreign 
banks are not by definition interested in promoting local technical capabilities, 
the building of creditworthy national institutions is clearly the responsibility 
of the state. To conect savings and to provide finance in order to foster 
technology development is but one aspect of the need for strong state 
institutions to monitor the transition to a national market economy. 

2..3.5.2. Within this framework, the financial infra structural underdevelopment 
can be at least in part compensated for by re-creating development banks or 
dynamising the existing ones, and by giving them a special responsibility for 
technology transfer, here again in relation with an alternative industrial and 
infrastructura1 policy linked to the modernization of agriculture and rural life. 
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CONCLUSION 

As it can be easily observed, the various forms or channels of 
technology transfer, like access to scientific and technical information, foreign 
investment, licensing, machinery imports, migration of qualified labour and 
expertise, cannot be equally accessible in the present african conditions. The 
use of scientific and technical information, machinery imports or licensing are 
basically undermined by the "Arrow paradox" : african countries lack the 
information necessary to formulate their demands of information. By contrast, 
foreign investment and migration of qualified labour and expertise seem to be 
more feasible, of course under specific conditions. 

Both infrastructural and institutional changes are as a matter of fact to 
be enforced in the short and medium tenn through new legislative and 
reglementaty measures. This explains why this paper devotes proportionately 
more space to these measures, which represent the immediate field of state 
policy. But any reglementary or legislative measure concerning technology 
transfer can make sense only within the framework of a technological policy, 
which imply on the part of the state a consistent set of actions aimed at 
improving and promoting the national technical capabilities. Technical 
research, technical and vocational training, local production of industrial tools 
and unpackaging of technological imports are some of the key points from this 
point of view. 

In tum, this technological policy can make sense only within the 
framework of an ahemative economic policy. Infrastructural and institutional 
changes listed above underline the necessity of modifying progressively but 
radicany both the present economic structure and the present economic 
organization of african countries. The experience of the successful countries 
in other parts of the third world clearly indicates the axes along which should 
move future african economic policies, that is towards the building of national 
mixed economy systems~ or national state capitalist systems, on line with a 
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dynamic specialisation of production structures which the present global 
competition requires. 
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Modem manufacturing industries were introduced to Ethiopia around 
1920s. primarily, the introduction of these industries were governed by market 
forces and lately from 1950s onwards the government adopted different 
development strategies and worked out various regulations to accelerate the 
pace of industrialization. However, the desired level of technological 
development is not attained to date and Ethiopia's industrial sector reflects a 
reality of backwardness in its sectoral structure~ employment, technological 
content and Jinkages. 

The Current Contn"bution of industry to the GDP is about 12 percent 
about one third of which comes from handicraft and small scale industries. 
Although it is hard to obain a reliable statistical infonnation, some estimates 
indicate that this sector employs not more than 3% of the total labour force 
and nearly half of this is in the handicraft and small scale industries. The 
contribution of manufacturing industries in export trade is about 5 % of the 
total export earning. 

Basic industries such as chemicals, design and fabrication and 
metallurgy which are crucial for the development of the industrial sector are 
at low level of development. For instance, the value of metallic products and 
electrical manufacturing is about 5% of the total industrial output. About 
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98% of machinery and equipment installed in all manufacturing plants and 
93% of spare parts required to operate them are imported. 

Infact, the metal and engineering industries such as Akaki Spare Parts 
and Hand Tools Factory, Engineering Design And Tools Enterprise, Truck 
and Buss Assembly, Tractor Assembly, Kotebe Hand Tools Factory, Kalitie 
steel works, Ethiopian Iron And Steel Industry, and Chemical projects such 
as Aluminium Sulphate project~ Soda Ash Project, Pesticide Formulation 
project, Fertilizer Project and some others under implimentation are important 
means to adapt, develop and produce technologies required by the economy_ 

Modem transport and comnnmications in Ethiopia strated in late 19th 
Century. From then on endeavours have been made to develop the different 
modes of transport and communication devices. But, when compared to the 
size and complex physical makeup of the country, the rapid increase in 
populatio~ the high rate of urban growth and the 'Wide dispersion of socio
economic activities, the sector is very little developed and is not, at present, 
capable to meet the transport and communications needs of the country. 

This sector embrace four sub-sectors; namely, inland transport (road 
and rail), marine transport, air transport and communication which consists 
of telephone telegram telephax and postal services. About 18% of GDP is 
generated by this sector. 

In the transport sub-sector, the leading role is played by road transport 
which accounts for 93% of freight and passenger transport. But it covers 
limited portion of the country which is currently for every lOOOkm of land 
transport, there is about 12.3 km of roads. This road coverage is very small 
compared with the size and area of the country. All machinery and equipment 
and almost all spare parts are imported. There are only few local industries 
and workshops engaged in the assembly of buses and trucks as well as sheet 
metal body works and parts rectification and general maintenance. 
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Efforts made to promote R&D, design and technology acquisition 
capabilities in institutionalized way to solve the scientific and technological 
problems of the sector is virtually non-existent. The only exception are the 
Ethiopian AirLines and (EAL) and Ethiopian Telecommunication 
Authority(ETA) which have a clearly set criteria for the purchase and 
acquisition of new equipment, human resource development and maintain new 
technologies acquired. 

Some of the major scientific and technological problems accounted for 
the low level of developmentof these sectors are weak information and 
documentation system and lack of an orga.ni.md system and capacity to assess, 
identify, select and transfer appropriate tecbnologies~ inadequate capability 
and R&D efforts to adapt, modifY, generate and develop transfered and 
traditional technologies. 

Therefore, it was felt to develop 8&1 capability to improve and 
modernize traditional technologies, to select, negotiate, transfer and develop 
appropriate technologies and generate indigenous technologies suitable to 
local circumstance. To guide and facilitate the realization of this need, the 
nation has adopted national S&T policy and subsequently the industrial S&T 
policy which incoIporates manufacturing, transport and communication and 
construction is in the process of approval. The country has also adopted 
investment policy and Technology Transfer Regulation. 

In the follovving sections, the peculier technological features and 
associated problems of each sector and the content of the past and present 
policies and regulation related to the subject under consideration are discussed 
in some detail. 

1. INDUSTRY 

The history of technology transfer in Ethiopia particularly in the 
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industrial sector can be divided into three distinctive phases each with its own 
peculiar features interms of demand, transfer environment, government 
intervention, etc. 

1.1. 1900-1950 

This was the period for the emergence of industrial capital and marked the 
evolution of manufacturing sector in Ethiopia. The underlying demand factors 
were, the increasing demand for foreign products and the acquired tastes of 
some segement of the population for European consumption style and the 
growing number of foreigners. 

Foreigners who had settled in urban centres and accumulated capital 
through trade started to set up manufacturing firms and later on few local 
investors has also engaged in simple manufacturing activities. The basic 
features of industrial technology in this period was that almost all factories 
were owned by foreigners. Production was consumer orienteeL all the 
machineries and equipment were imported and most of the technical and 
administrative posts were held by foreigners. 

There is no evidence as to whether there were industrial strategies 
during this period and most likely technology transfer was driven by individual 
profit motives and potential demand of consumers. 

1.2. 1950-1975 

During this period various industrial strategies and policies were 
issued in the form of proclamation and directives. The over all economic 
strategies that was inforce at that time was import substitution. This strategy 
was favoured among others, inorder to reverse the unfavourable trends 
prevailed on the economic system mainly the deficit in the balance of payment, 
create employment opportunity, capital formation and utilize idle natural 
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resources. 

However, due to low level of technological base in the preceding 
period and little or no economic surplus, implementing this strategy as it 
would have to be was not realized. The Ethiopians who had some capital to 
invest preferd areas that promised quick returns such as building construction, 
real estates and commercial activities. 

The other possible sources of investment was foreign capital. In order 
to attract foreign capital several proclamations and legal notices were passed 
from 1950 onwards. Four main legislative instruments affecting the transfer 
of technology were the 1960 commercial code of Ethiopia, the 1963 
investment decree, the investment decree of 1966 and the industrial 
proclamation of 1971. The essence and objectives of all these proclamations 
and legal notice as summarized in the 1967 investment proclamation were to 
provide the following incentives to foreign individuals and companies who 
wish to invest in the country. 

l. Income tax exemption for 5 years for new investment and 3 years for 
expansion projects exceeding birr 200,000 

2. foreign exchange facilities to remit abroad their profits, dividends, 
interest payments, management fees and royahies. 

3. remittance of35% of foreign personnel earnings per year. 

4. duty free importation of machinery and intermediate goods. 

5. exemption of export duties for manufactured goods 

6. high rate of effective tariff rate protection 

7. loans to buy real estates in Ethiopia for establishing industrial plants 
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Generally speaking, these incentives were similar to those commonly 
employed in all developing countries in the 19505 • However, the country 
was not in a position to attain or lay profound technological base. Like the 
previous period most factories built up were consumer goods producing. 
Ofcourse, total domestic supply increased from birr 93 million in 1954 to birr 
513 million in 1970. The share of imports in domestic supply declined from 
73% in 1954 to 30% in 1970. 

In the case of intermediate goods, particularly basic industrial 
chemicals and capital goods, little has been achieved. Import dependence in 
industrial inputs is greater in chemical and metal which accounts 91.2 and 
87.7% respectively. 

It is known that the weakness of capital and chemical goods sector is 
and indicator or a structurally defective and technologically dependent 
industrial development. 

Vntually there was no comprehensive and effective procedures for the 
negotiation and screening of technology contracts, control of over and under 
invoicing. Government policies, institutions and legislations had little or no 
regulating mechanism to screen and select manufacturing technologies. The 
government policies also lack long-term strategic projects like basic metal 
engineering, automotive, chemicaL etc, which are the bases for scientific and 
technological progress. On top of this, what ever technologies transferred to 
the COWltty, no government attention or deliberate action was made to induce 
local efforts in adapting, modifying and production of parts and components 
locally, i.e building local S&T capability. 

1.3 1975-1990 

This is a period when a socialist political system was institutioned in 
the country. Almost all of factories were nationalized and brought under the 
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ownership of the government. In 1977 the Ministry of Industry was 
established as an apex government body to administer, guide and plan for the 
industrial sector except for few affilated to different ministries and share 
companies. 

Although policy makers had understood the need for choice of 
appropriate technology, the system of decision making inplace and lack of 
building and :fully utilizing local skills as a conscious and deliberate action 
aimed at developing local capability was missing in national planing process. 
At every level of decision making, production appeared to be the dominant 
goal and usually packaged technology was favoured and the choice was 
determined by foreign consultants. 

In 92% of the technology transfer cases source of complete 
technology is from a single country and single suppJier. The dominating 
channel of technology transfers were government agreements. About 65% of 
technology transfer were financed by government loan from technology 
supplier countries, 8.8% credit arranged by suppliers from their local banks 
and the balance was made by WB, Em & EEC and local banks. 

Generally, about 820/0 of the technology transfer agreements, 
technology and finance were tied in form of government loan or suppliers 
credit or buyer's credit. This means that the choice is at best restricted to the 
technologies available in the country offering the loan or aid, or at worst fixed 
to a predetermined supplier. 

All of the technologies transferred in this period were fully developed 
technologies. It was generally observed that the model of technology 
transaction has been n tum-key" form less civil design, construction and 
erection works which are local inputs. 

The major problems observed in this period were 
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inadequacy of scientific and technological manpower intenns 
of quantity, diversity and competence and underutilization of 
the available ones, 

hostile environment for the nurturing and promotion of 
enterprenuers, 

inadequate capabilities for selection, evaluation transfer and 
acquisition of technologies, 

inadequate allocation for S&T for the ,development of 
necessary indigenous scientific and technological capabilities 
and institutions, 

Lack of R&D activities, 

inadequacy of suitable scientific and technological information 
syst~ 

2. TRANSPORT AND COMMUNICATION 

2.1 TRANSPORT 

On of the earliest mode of transport introduced to the country is 
Ethio-Djibouti Rail way which was in the 1890s' Currently there are 24 
locomotives and they are between 13-30 years age. The locomotives, 
wagons, coaches and shunting locomotive are not fOood to be sufficient to 
handle the present transport demand. Inaddition equipment are not properly 
maintained due to lack of necessary spare parts. The major problems 
observed in this area are oldage and shortage of Rolling stock, poor condition 
of Track Structure, Communication and logistic problems and skilled 
manpower. 
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During the 19405 the participation of private investors in road 
transport was significant and resulted in the increase of the vehicle fleets of 
various capacity in passenger busses and freight trucks. Currently road 
transport service is provided with 7442 and 3293 operational trucks and buses 
respectively. 

The only Authomotive manufacturing company of Ethiopia (AMCE) 
was established in 1970 with the following objectives. 

Assembling of FIAT OM, Land Rovers, other vehicles and 
agricultural machineries body manufacturing of buses and other parts; 
and 

importation of all materials, accessories, machinery, tools, parts 
pertaining to the assembling and manufactumg of the company 

The distribution of the shares until present time is 70% holding by 
IVECO and the balance by Ministry of Finance of Ethiopia 

Although the plant was designed to operate at a capacity of about 700 
units per year in one shift, during its first year of operation only 232 units of 
Trnks., Tippers, Tankers and Land Rovers were asembled. After many years 
of its opration far below its capacity, it assembled 323 units in 1987 and 283 
in 1988 and there is no major change at present. Alltogether up to 1988, the 
company assembled and distributed 4400 diffecent vehicles with different 
models. 

Local parts and components which are manufactured in the company 
and ancillary industries constitutes only 20% of the total vehicle value. This 
is by far low compared to 20 years life time of the company and the 
experience of successful developing countries. 

Generally, the sector depends on the importation of buses, truck and 
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wagons and in most cases it is advanced technological products that are 
imported. To use the product in accordance to the manufacturers standard 
or to acquire knowledge on repair and maintenance, training is given by the 
manufacturers. 

The major problems observed are oldage of passenger and freight 
vehicles, poor road conditions, absence of adequate maintenance facilities, 
terminals and shortage of spare parts supply and absence of efforts for the 
promotion of Intermediate Means of Transport (IMT). 

The Civil Aviation Authority is empowered to control and regulate the 
manufacture, possession, use operation., import and export of any aircraft. It 
issue licences for the airlines, regional air services, general avaiation services, 
enterprises and individuals engaged in aviation facility services. It also 
provides training including mechanics both Air frame, Power Plant and 
Avionic, Nav-aids, Aeronautical Communication Maintenance, and some 
other related activities. 

The Air transportation system is capable of repair and maintenance of 
Jet engines, Aircraft structure, Navigational aids, Aeronautical commlwication 
equipment, Electrical and Electronical equipment. The Agro-Aircraft 
assembly, Aerodrome design, Simulator and Test cell projects are also some 
of recent development in this area. 

Major problems encountered by Air transportation are, rapid phase out 
of equipments as a result of new technological achievements by the original 
manufactures, lack of spare parts due to pbase out and replacement of the 
equipment by new system 

2 .. 2. COMMUNICATION 

Telecommunication and postal services were introduced to the country 
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in 1894. The Ministry of Posts, Telegraph and Telephone was established in 
1907 and Ethiopia became member of the Universal Postal Union (UPU) and 
International Telec01mmmication Union(lTIJ) in 1908 and 1932 respectively. 

Currently, There are 36 automatic and 375 manual exchanges and 
172,000 direct exchange Jines(DELs). Compared with the average figure for 
the world which is estimated at 14.5 per 100 inhabitants and for Afiica 1.04, 
Ethiopia's figure which is 0.25 is very low. The implication is that, practically 
no service reaches the areas where the majority of the population lives, i.e. it 
is inadequate. 

About 1000 telex and 900 telefax services are being served using the 
public telephone exchanges. These are modem means of communications 
introduced to the country recently. 

The Ethiopian Telecommunication Authority(ETA) since its inception, 
was empowered with the responsibilities to; 

rehabilitate, extend, repair and maintain the telecommunication 
facilities; and 

establish appropriate training procedures and a Training 
Institute to meet present and future demand 

It is known that, telecommunication equipment are sophisticated and 
the technology changes fast. In the developed cOlUltries faulty parts are 
normally replaced by new ones and it is cheaper to replace with new than 
repairing. Developing countries, however, cannot afford to replace faulty 
telecom device and very often resorts in repair and maintenance. 

ETA, to minimise its operational cost on replacement of faulty device 
by new ones, has different workshops for repair and maintenance. There is 
an ongoing effort to establish National Electronic Devices Repair Center for 
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repairing telecom equipment and calibration of measuring instruments. 

All required telecom equipment and facilities are imported and the 
contribution of local engineering firms is dismal. 

3. PREVAILING POLICIES AND REGULATIONS 

3.1. INVESTMENT POLICY 

One of the areas qualified for investment incentives in the investment 
proclamation No 15/1992 is manufacturing industry particularly the 
manufacturing of equipment, machinery, spare parts, component and supplies., 
vehicle bodies, other products and assembling plants. 

Inorder to promote investment and technology transfer, the following 
package of incentives are provided. 

exemption from payment of duties and taxes levied on imports 
of capital goods and equipment as well as spare parts up to 
15 % of the value of the capital invested imported for 
investment purpose provided that they are not available in the 
country. 

exemption of income tax for a period of 3 to 5 years in 
specifically designated localities and investment areas of 
priority technical know how, technology and expansion 

exemption from the payment of income tax for a period of 3 
years from the date of commencement of production. 

any expense incurred by an investor on research, improvement 
studies or training shall be deducttble for income tax purposes. 
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exemption of income tax for 3 years for newinvestment and 2 
years for expansion for those who reinvest their profit 

exemption of import duties or taxes for imported raw 
materials for the production of goods destined for exports. 

remittance of profits, dividends on investment, principal and 
interest on a foreign loan, fees and royalties, proceed from 
sales of assets and payment from the sales of transfer of share 

3.2. REGULATION OF TRANSFER OF TECHNOLOGY 

The essence of cmlllcil of minsters regulation no. 12/1993 was to 
encourage, expand and coordinate investment and technology transfer in the 
country. The choice of technology according to the regulation, has to be 
made based on the immediate needs and future expectation of national 
development and the conllibution to the development of national technical or 
scientific know how. 

The major content of the regulation are choice of technology and 
advisory service, evaluation, approval and registration of transfer of 
technology agreement and monitoring and renewal of technology transfer 
agreements. 

Some of the major elements of the Regulation are the following 

The technological content and the principal featuIes of the technology 
acquired; the anticipated production to be acquired and the quality and 
specification of product must be defined indetail. 

Particulars of technical assistance and relevant technical document 
required from the supplier must be defined indetail. 
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Provision of adequate trafuing in handling, operating, mastering and! or 
assimilating the technology transfered. 

Supply of accessories, spare parts and components that are necessary 
for using the technology transfered. 

Use of locally available resources and local personnel. 

at the time of evaluation some of the criteria in place are, 

• the degree of technological inovation and technological 
complexity compared with techniques and process for the 
same purpose. 

• The suppliers R&D capability and supply of up-to date 
technological information 

• The quality of product 

• The reputation and importance of the supplier in the sector 

• The length of time required for the complete transfer of the 
technology and for its full assimilation by the recipient. 

3.3. SCIENCE AND TECHNOLOGY POLICY 

The Transitional Government of Ethiopia has adopted the countrYs 
Science and Technology Policy in December 1993. The major objectives of 
this policy is to build national capability to generate, select., import, develop, 
disseminate and apply appropriate technologies. Some of the elements 
requiring capability building, according to the policy, are research and 
development,development of traditional technologies, technology transfer and 
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applicatio~ engineering design and consultancy, technology adaptation, S&T 
manpower training and development~ collection and dissemination of 
Scientific and Technology information. 

Industry, transport and communications are also given highest 
consideration as priority sectors and programmes in the national S&T policy 
Some of the major priority programmes are 

• Encourage and facilitate ways and means to build capability in 
basic design and manufacturing, project engineering and 
technology transfer. 

• Support capability building and research programmes in the 
selection,utilization, repair and production of alternative 
transport means 

• Encourage and support for the production and application of 
simple telecomunication equipment. 

The Ethiopian Science and Technology Commission (ESTC) has also 
fonnulated industrial S&T policy which explicitly deals with manufacturing, 
Transport and Communication and Construction industry. This policy 
document, submitted to the government for approval, set major objectives, 
charted out policy measures and strategies to be pursued and clearly spelt out 
scientific and technological programs that would enable to promote 
indigenous technology as well as select, transfer and develop modem 
technology in the areas under consideration. 

CONCLUSION 

While Ethiopia is endowed with vast natural and human resources, the 
misguided and inappropriate policies and legislations and at times hostile 
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environment for investment and technological progress in the past attributed 
to the low level of scientific and technological development of the nation. 

At present, the Transitional Government of Ethiopia (TGE) has 
adopted different policies and regulations to induce local entreprenuers and 
attract foreign investors. 

With growing internal demand for an expanding population and a 
growing export market, particularly to PTA countries in Afiica, aboundant 
raw materials and relatively cheap JaboUT, wider investment opportunities now 
exst in the sectors under consideration. 

The major point is, however, the implementation of the prevailing 
policies and regulation and the provision of essential infrastractures that 
would induce local entreprenuers and attract foreign investors. 
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CHAPTER ONE 

INTRODUCTION OF THE PROBLEM 

1. 1. Historical perspectives 

1. The development of science and technology in modem times has made 
Western Europe the cradle of modem technological development. 
Consecutive waves of Europ ean migrants transplanted and developed these 
technological cultures and traditions to North America, i. e. mainly the United 
States. Japan the first non-Western nation to industrialize, having more than 
a 100 - years gap in technological development came abreast within the 
relatively short span of three generations (1880-1960). Recent comers on the 
scene of technological achievement are the newly industrialized countries of 
Asia (South Korea, Singapore, Taiwan, Hong Kong), India., Malaysia, 
Indonesia, Brazil and other Latin American countries. 

2. The movement of science and technology from Western Europe to 
North America and Japan, and gradually to other countries of Asia and Latin 
America owes its explanation to a number of technological breakthroughs, 
their application to natural resources and markets, and mainly through policies 
put forward by the State. Even if technological revolution in Britain and 
France were initially promoted by private entrepreneurship, very soon the 
State stepped in to encourage and develop the basis for continued progress in 
the area. Countries that advanced technologically. were aided by the State 
through incentives such as adequate investment in education, science, 
engineering innovation and in industry in a variety of manufactures in order 
to short-cut a wide industrial lag. 

3. The recent ind1l:strialization success of Japan and years later its 
replication by South East Asian countries demonstrates the validity of a 
purposeful government in the transfer of technology and internalizing national 
development process. The Meiji restoration of 1868 led the Japanese 
government to apply a vigorous policy to encourage the development of an 
indigenous industrial and financial infrastructure. This policy was translated 
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into bold agrarian reform through which farmers introduced new methods of 
inigation, broadened the use of fertilizers and undertook the improvement of 
rice strains. The government established model factories vvith public funds 
and operated the~ demonstrating new production techniques from Europe 
(for steeL cement, plate glass, firebric~ woollen textiles and cotton spinning) 
and after 1880, most of these pilot plants were sold to interested 
entrepreneurs at very low prices. The State subsidized industries (above all, 
heavy industry, railway construction and shipyards), thus making industrial 
investment a conceivable alternative to investment in land and commerce. 
Official purchase policies favoured national over foreign industries whenever 
possible. Without government purchase policy, most of indigenous electric, 
paper, glass, leather, cement and brick and other industries would not have 
survived the early years of Japan's industrialization. Government intelVention 
in national economic development encouraged the formation of a system of 
national banks, including industrial banks that provided long term, low interest 
loans to investors in modem industry. 

4. The government also raised domestically a number of modernization 
fimds during the crucial years before 1890 through the accumulation of capital 
derived from agriculture, rather then by introducing foreign :funds. Great 
attention was paid by the government to the communication systems, 
railways, telegraph post and other basic economic infrastructures. More 
important, the government carefully nurtured a national science and 
technology policy as a vital factor in the process of development. 

5. Similar patterns of government intervention in national development 
were observed in newly industrialized East Asian countries. Even in the more 
foreign investment prone countries as BraziL Argentina, Chile and others, 
government intervention in shaping the course of industrialization and 
technology development has been substantial. 

1.2. African Economic Community and Industrialization 
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6. In Africa, major impediments to industrialization are to be attributed 
among other things., to low-level of technology utilization and indigenous 
technology development and lack of high level technical skills. Widespread 
lack of industrial skills and information are other serious baniers to a 
profOlmd socia-economic transfonnation of which science and technology are 
critical tools. Further impediments to industrialization in the continent are 
frequently externally imposed constraint~ ie. restrictions on the use of 
patents, trademarks and the overall restrictive conditions in technology 
transfer. These restrictive measures and practices speedily widen the 
technological gap between industrialized countries and developing countries, 
marginalizing Afiican countries in global technological achievement and 
competition. 

7. It is, therefore, imperative for Afiican cOWltries to wake up from their 
industrial and technological lethargy to earnestly realize that without massive 
investment in the development of national scientific potential and a reasonable 
degree of self-reliance in science and technology, no meaningful and 
sustainable development can he achieved, for science and technology are 
central to the development of society. This calls for an overall capacity 
building, i. e. massive investment in human resources and institutional 
capacities for technology development must begin with human resource 
development. 

8, The treaty establishing the Afiican Economic Community (AEC) in its 
articles 4849, 51, 52 and 61 recognises the dire need for Afiican countries to 
act collectively through cooperation in the major sectors of industry, science 
and technology, transport and communications in order to achieve a 
meaningful degree of regional self .. reliance. In this collective endeavour, the 
treaty calls upon Aftican countries to create a solid basis for industrialization 
in establishing basic industries essential for collective self .. reliance through the 
strengthening of their scientific and technological capabilities for socio
economic transformation and the proper application of science and technology 
to the development of agriculture, industry, transport and communications~ 
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energy, education and manpower and the conversation of environment. 

9. The purpose oftbis paper is to sensitize Afiican policy-makers on the 
crucial role that technology plays in the process of industrialization and overall 
economic development. It is also the objective of this paper to outline the 
different mechanisms and practices in technology transfer, negotiation and 
acquisition through industrialization and constraints therein., the need to 
develop national technology base and to come up with recommendations and 
strategies to be fonnulated with a view to developing, strengthening and 
accelerating technology transfer to foster industrialization whlle 
sinrultaneously developing and building indigenous technology capacity, 
particularJy in the sectors of industry, transport and communications in the 
context of the promotion of the Afiican Economic Community. To this 
effect, chapter two will address the issues of technology transfer. 
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CHAPTER TWO 

TECHNOLOGY TRANSFER AND ECONOMIC STRUCTURAL 
TRANSFORMATION 

2.1. Technology transfer and acquisition 

10. Technology transfer is the acquisition of existing technologies and 
related inputs to produce specific goods and services. In a more 
development-oriented sense, it implies that the recipients of the technology 
should be able to absorb the technological capacity that underlies the 
technological asset. Thus viewed, the transfer of technology contributes to 
diversifying the economic base of a country, its production apparatus and 
improving the productivity of individual enterprises. In a wider sense, the full 
absorption and assimilation of imported technologies and the development of 
indigenous capacities for adaption and innovation constitute the real test of 
the effectiveness of the transfer process. The success of the transfer will 
mostly depend on the efforts and policies of a country as a whole or the 
acquirer of technology as an individual economic unit. In both case~ the 
decision-maker and acquirer should aim at achieving the absorption and 
assimilation as well as the development of indigenous capacity building. 

11. Technology is a commodity or a factor input which is produced by 
incurring costs, and from which an income is earned. In an ideal situation, 
effective transfer of technology takes place between two capable parties, a 
party capable of effectively transferring it and a party capable of effectively 
receiving it. In both situations costs are incurred in providing and in gaining 
access to technology and that benefits ofvarious kinds are derived from the 
transactions. 

12. There are many different vehicles, methods or modalities by means of 
which technology transfer is effected. Some are purely commercial, others are 
of technical assistance and foreign aid nature. Each vehicle is not exclusive 
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as a simple transaction may include several of these vehicles. Each has its 
own characteristics and distinctive impact on development and the external 
sector. In mechanisms such as direct foreign investment and joint ventures, 
technology transfer is combined with foreign financing. International transfer 
often takes place as a package and the choice of mechanisms is governed by 
the nature of the technology as well as the type of investment finance and its 
source. The ability of the buyer to find alternative sources offinancing (e.g 
suppliers of credit, loan capital etc) opens up for the selection of channels and 
mechanisms in most cases. However, in some cases, international technology 
transfer may not take place independently of foreign investment. Yet, it has 
to be underlined that a range of options exists for technology imports, and a 
move to seek technology and finance from different external sources in an 
independent way may constitute a step towards unpackaging. 

2.2. Unpackagjng of Technology 

13. The option of acquiring individual elements of the technology 
components in a number of different areas and sectors is equally available. In 
this sense, "Wlpackaging" refers to the desegregation of various types of 
technological assets and elements and the negotiation of the acquisition piece 
by piece. The buyer in the receiving country would need to be able to 
combine the desegregated elements so as to utilize the technology as a 
package in the productive activities. The advantage of the unpackaging 
process lies in the fact that the buyer can seek alternative sources of various 
technology elements, including domestic sources, and try to acquire each 
element at a competitive price, thus probably reducing the cost of acquiring 
technology. The ensuing adaptation and assimilation may lay the foundation 
for an innovative processing from within, rather than continuous 
transplantation from the outside. 

14. Unpackaging of technology is closely related to a technological 
learning process. It is a step towards the quest for technological 
transfonnation. This will require the acquirer to build an organized capability 
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for the systematic analysis of needs of goods and services and the technologies 
which produce them. The analysis should distinguish the present and future 
needs to be provided by the use of local capabilities and resources as distinct 
from these which must be obtained from foreign sources. 

15. Unpackaging can also take the forms of breaking down the project 
components according to different stages of implementation: (a) pre
investment; (b) investment and (c) operation. Again, fiuther desegregation 
of each stage can be effected in breaking down into constituent elements in 
order to assess the feasibility of providing them from local or other foreign 
sources. Furthermore, the pre-investment stage could be differentiated into 
(a) pre-feasibility and feasibility studies; (b) search for and evaluation and 
selection of technology; and (c) negotiation and bargaining. This approach 
enables the decision-makers to find out what tasks can be perfotmed through 
local skiDs and capabilities. The investment stage could also be desegregated 
into various fimctional elements such as design engineering, detailed 
engineering, architectural engineering, basic engineering. Indigenous 
consuhancy finns may be able to take up these responsibilities. For the local 
personnel involved in the process, it is a means of more learning opportunities 
and challenges. For a country, such an approach in lIDpackaging would result 
in foreign exchange saving, employment generation and development of 
specific technical skills and capabilities from within. The same would apply 
for the recipient enterprise. The overall achievement is a tangible contribution 
to the national technological capability of the country. 

16. For an unpackaging of technology to be successful, it has to have far
reaching effects in moving the place and role of national R&D towards the 
center and enabling it an increasing share in technological decision-making 
and in efforts for fostering technological self ... reliance. The core of the matter 
in technology unpackaging is to fully involve and make national R&D active 
participants, particularly in more advanced situations, to achieve a gradual 
controlling capacity without which technological transformation would be 
unattainable in practice. The success in early unpackaging of technology 
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amounts to creating real and sizeable demand for the contributions of the R 
& D community. This 'Will result in beneficial interrelationships between 
national R&D and the major activities of the national economy sectors. For 
among the chief causes of ineffectiveness and marginalization of R&D in 
developing countries are the predominance of self .. oriented activities among 
researchers and the lack of explicit expressions from the end-users reflecting 
serious and purposefiIl demand for inputs from R&D community. 

17. Furthennore, a successful practice in early unpackaging of technology 
results in the demand for foreign inputs being limited in scope and quality to 
those items which cannot be provided indigenously within an acceptable time
frame, and that a balanced complementarity between technology-embodying 
contributions from both sources is ensured. Here, the role of government 
policy in technology transfer comes in. A government proclaimed policy to 
the effect that the quest for technological development would be sought 
through a balanced mix of foreign source and locally-generated inputs. This 
means that before a technology is imported, consideration is given to local 
technology-generation establishment capacity to supply the same technology 
in a reasonable span of time. Somehow, government policy should in the 
process grant to local suppliers a favoured treatment. Thus., the government 
encourages the generation and commercialization of indigenous technology. 

18. A well conceived earlyunpackaging of technology results in the local 
R&D being given a number of challenging assignments with a view to 
lessening external dependency_ One of these assignments can be the 
assessment of the suitability of locally available raw materials or intennediate 
products or enhancing their suitability, for use as input in the technology to 
be imported. Local technology generation establishments can be assigned to 
develop a certain product or process needed as an ingredient, thus leading to 
the substitution of the new product to replace the imported one. The result 
of these developments have significant influence on the course and outcome 
of the negotiation process for the transfer of foreign technology. The resuh 
could positively affect the actual cost-benefit balance of the technology and 
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its role in the creation or strengthening linkages with other economic 
activities. 

2.3 Mechanisms and channels oftechnoloiY transfer and flow 

19. Commercial technology transfer is effected through international 
economic relations and cooperation agreements in a variety of channels of 
which the main are (i) foreign direct investment, (ii) joint ventures (ill) 
licensing, (iv) franchising, (v) management contracts (vi) marketing contracts 
(vii) technical service contracts, (viii) turnkey contracts and (ix) international 
subcontracting. Other forms of technology transfer also take place, such as 
government to government cooperation, multilateral cooperation agreements 
involving public institutions and relating to infra structural projects, urban 
management and technical collaboration in the field of science, industry ~ 
education, research and development and agriculture. 

2.3.1 Foreig,n direct investment (FDI) 

20. Foreign direct investment is a development-cum - technology venture 
by a company, a group of companies in partnership, or transnational 
cotporation as a simple legal entity, in a foreign country. As a single entity it 
exercises effective control over the project it has invested in. Foreign direct 
investment is in most cases a venture by transnational companies which as a 
matter of policy are majority shareholders. FDI takes either the form of 
acquiring an existing enterprise (through nonnal purchase, privatization) or 
the creation of an entirely new enterprise. 

21. In FDI, technology constitutes an integral part of the package. The 
technology is supplied either in the form of capital goods (production 
equipment), industrial property rights as patents, trade marks or brand names. 
In some cases, the technology provided may be a secret unpatented process 
know-how specific to the finn or the later's accumulated experience and skills 
in organization, management and marketing. 



110 

22. Technology transfer through foreign direct investment calls for implicit 
or explicit payment of royalties or other fees for the use of industrial property 
rights or technical services provided. In this case, formal contractual 
agreements, such as licensing agreements are signed between the parent firm 
and its affiliate. The payment for capital goods can be effected through equity 
from the affiliate to the parent. Implicit payment for technology takes the 
form of profits eamed by the parent firm on its equity investment. 

2.3.2. Joint Ventures 

23. A joint venture is a business association between two or more parties 
who agree to share the portion of equity capitaL the investment risk, the 
control and decision-making authority and the profits or other benefits of the 
operation. A technology developer who wishes to transfer his technology has 
four main options, (i) export the technology embedded in goods and services, 
(ii) licence the technology., (ili)transfer it to a fully-owned subsidiary or (iv) 
transfer it to a joint venture operation. Technology transfer through joint 
venture does not differ significantly from contractual licensing. The presence 
of a strong or a majority shareholder will subject the venture to the control of 
that party and the developer will continuously examine the contributions of 
each party to the venture and the returns of each party from it. 

24. Joint ventures fonned between transnational corporations (lNCs) and 
local enterprises ... private or State owned, call for some examination. 
Technology provided by TNC's under joint venture arrangements can include 
any or all those provided under foreign direct investment. The main difference 
is that, because of the sharing of control and benefits, the nature and quality 
of the technology supplied will tend to be more explicit in the form of 
contractual agreements between. the transnational partner and the joint venture 
enterprise. Payments for technology transferred under joint venture tend to 
be more explicit than in the case of the establishment of a wholly owned or 
majority-owned affiliate. 
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2.3.3 Licensing 

25. A licensing agreement is synonymous to a legal contract under which 
1he licensor (owner) confers certain rights upon the licensee (recipient) for a 
special duration in return for certain payments. Licensing enables the use of 
industrial property rights. In market economy countries, there are four main 
classes of industrial property rights to encourage investments in knowledge 
and technology. These are patents, trade marks, copyrights and trade secrets. 

26. Patent protection is meant for processes, machines" manufactures, 
compositions of matters and their improvements. A patent gives an exclusive 
right to the use of the invention in the nation where the patent is granted. 
Compared with copyright and trade secret protection, patent protection 
gtWantees this exclusive right even through others may, during the time of the 
patent, conceive the same invention. 

27. A copyright provides only the exclusive right to ieproduce the 
creation, while a patent grants the exclusive right to use an invention. 
Therefore, a copyright protects the expression of an idea, whereas a patent 
protects both the idea and the expression of it. 

28. Ucensing agreements normally contain clauses which put conditions 
on the licensee's use of the technology and of the products made thereof 
These conditions are restrictive practices to technology transfer managements. 

29. Under licensing agreements, payments take the forms of lump-sum 
fees, running royalties and share in profits, issue of equity representing the 
capitalization of technology. There are other forms of payments under 
licensing agreements, \\hereby the level of payments depend on the nature and 
value of technology as well as on the negotiating power and skills of the two 
parties. 

2.3.4 Franchising 
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30. A franchise is a form of licensing agreement in which the parties 
involved are in continuous relationship. The franchiser provides certain rights 
of -which the use of a trade mark or brand name., plus the services of technical 
assistance, training, marketing and management, in return for certain 
payments. 

2.3,5. Management Contracts 

31. A management contract is a provision of an expertise or know-how 
l.Dlder which operational control of a production or service enterprise, or over 
one phase of its activities, which in normal circumstances falls under the 
responstbility of a board of directors or appointed managers by the owners of 
the business, is vested in a contract form in a separate enterprise which 
perform the necessary managerial functions in return for an agreed fee. The 
functions may be either production management, personnel management, 
training of local personnel., purchase and procurement of capital goods and 
raw materials; marketing or financial management. Payments of fees take 
different forms, most frequently percentages of sales or profits, lump-sum 
payments and payments on a "services rendered" basis. 

2.3.6 Marketing contracts 

32. A marketing contract bears similarity with a management contract. 
The contractor firm assigns to the contractee the responsibility for marketing 
its production or a part of it and all the activities associated with it. The 
contractor pays a fee, normally a percentage on sales revenues. 

2.3.7 Technical service contracts 

33. A technical service contract is a legal arrangement under which the 
contracting firm ( contractor) agrees to provide technical setvices in an agreed 
area of the contracted operations. These areas are normally in maintenance 
and repair of machinery, provision of advice on process know-how, ad hoc 
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trouble-shooting and quality control. Technical assistance arrangements are 
either on continuous or ad hoc basis. 

2.3.8 Turnkey contracts 

34. In a turnkey project, the contractor firm lUldertakes the responsibility 
for carrying out all or most of activities required for the planning, construction 
and commissioning of a given project. Whereas the contractor may 
subcontract specific activities and tasks to other firms, he alone is responsible 
to the contract for completion of the project as whole and delivery of a fully 
operational production system The specific responsibilities covered by 
turnkey projects vary from contract to contract, but they would normally 
include provision ofpatented or unpatented process know-how, basic design 
and engineering, supply of complete plant and equipment, design and 
construction of civil work, complete erection of plant and equipment, 
commissioning of plant facilities up to start-up, initial training of process 
operators and post start up trouble-shooting. 

35. Turnkey contracts provide for the complete~ once-and-for-aIL physical 
transfer of technology as a package, from one party to another. They are 
especially popular in situations where the supplying finn will not have an 
ongoing interest in the o\Wersbip or management of the operations of the 
customer for example, between international engineering firms and State
owned enterprises. The supplying firm generates its earnings from its special 
accumulated abilities to integrate a variety of technological inputs: process 
know-how, design engineering, relations with machinery and equipment 
suppliers and project construction and implementation skills, transfotming 
these into a fully operational system and then moving on to the next project. 
Payments under a turnkey contract are scheduled over the life of planning and 
design and instalments being paid at various stages of project completion. 

36. Turnkey contracts occur frequently in heavy industry and basic 
materials of which the most important have been chemicals, energy, including 
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thermal, hydro and nuclear plants; metallurgy and iron and steel~ 
hydrocarbons; and construction materials such as cement and glass. Other 
industrial activities with significant turnkey projects have been textiles, food 
processing, paper, water treatment and mining. 

2.3.9 International subcontracting 

37. In this arrangement, a transnational corporation places orders with a 
foreign enterprise in a developing country, to produce components or 
assemble finished products using inputs and technology supplied by the 
transnational corporation, which absorbs the final products for its own 
production or marketing needs. The technology provided consists of 
specifications, production know-how and sometimes machinery and 
equipment as well No explicit payments for technology are involved, since 
it is the transnational corporation that pays the subcontracted firm for work 
carried out. In the international subcontracting arrangement~ the real transfer 
of technology is questionable. Nonetheless, there is always the possibility that 
technological spin-offs may be generated for the local enterprise involved. 
Subcontracting in developing countries is concentrated in clothing, electronic 
equipment and components, and semi-conductor assemb1y. 

2.4 Technology Transfer and the promotion Afiican 
Economic ComD11111ity 

38. The above vehicles and mechanisms for technology transfer 
transactions are the main types of arrangements in which transnational 
corporations or individual technology owners are suppliers and developing 
countries the recipients. A wide variety of types of recipient enterprises are 
involved, ranging from wholly owned affiliates, branches and subsidiaries to 
joint venture, unaffiliated private enterprises to state-owned enterprises. In 
practice, there is no simple one-to-one relationship between one form of 
transfer and one type of recipient. Hence, transfer of technology 
arrangements are best viewed in the context of enterprise-to-enterprise 
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relationships and enterprise-to ... host economy relationships. 

39. The policy of a government vis-a-vis foreign investment determines 
the vehicles by which technology transfer takes place the most. The 
government may choose to favour one or another mechanism of transfer, or 
a type of foreign investment. In a private sector-oriented policy, foreign 
direct investment is the major vehicle of technology transfer. Some nationalist 
policies have favoured one or another mechanism of investment and 
technology transfer. A few number of countries have at the initial stage of 
their industrialization attempted to restrict it for fear of dominance. Others 
channelled it to fit their development priorities. 

40. For the promotion of the African Economic Community, African 
countries should explore all possible avenues of technology transfer, a 
balanced mix of all vehicles of its flow and investments individually and 
collectively. The international environment of technology transfer has 
changed. It is no more the one in which newly industrialized countries 
advantage. The favourable conditions and terms are no more. Besides 
technology is fastIy changing. Consequently, African countries have to put 
more efforts, massive investments in technology transfer while simultaneously 
developing a broad base for indigenous technology. 

41. Over years and with experiences accwnulated in the area, technology 
transfer mechanisms have evolved, have become more complex and have 
diversified. The most recent innovation in the domain is build, operate and 
transfer (BOT) systems. BOT is the most widely occurring model and is of 
greatest relevance to Afiica. 

42. BOT mechanism implies grant of a concession to foreign corporation 
or enterprise of the right to build and operate an industrial unit or service 
activity for an agreed period of years with the option of the host country to 
demand the transfer of the assets and operation after the concession period is 
over. The scheme applies mostly to large infrasturctural activities and public 
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utilities such as ports, railways, highways, bridges and power stations. A 
number of such BOT projects are executed in developing countries in the 
fields of energy generation (China, Indian, Pakistan, Philippines and Turkey), 
mass transit and road transport (Hong Kong, Malaysia, Mexico, Thailand, 
Turkey and Yugoslavia), telecommunications (Thailand and Vietnam) air 
terminal and business centres construction (Turkey). A survey of existing 
BOT projects indicates that they have been widely accepted in the more 
advanced and less indebted developing countries. 

43. The mechanism of BOT opens up welcome opportunities for Africa. 
One of the major component of African Economic Community is the 
development of Africats physical infrastructure, the inadequacy of which has 
been a constraint on industrialization and on competitiveness. The 
construction and modernization of ports, railways, highways, energy projects 
and telecommunications involve very high outlays which African countries 
taken individually can hardly afford. BOT provides a way out, not only 
bringing in funds but also technology and management. The BOT 
concessionaires have a vested interest in making the projects operate 
successfully. In the process, African capabilities can be built up. Being that 
public utilities are generally of a monopolistic nature, African countries will 
need to negotiate the arrangements with great care, particularly in respect of 
pricing. 

44. Technology negotiation is covered in the next chapter. 
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CHAPTER THREE 

TECHNOLOGY NEGOTIATION 

3.1. Introduction 

45. Technology owners or suppliers have monopoly on the particular 
knowledge they own and supply. As a result, technology suppliers are 
naturally used to demanding considerable renumeration in the absence of 
strong bargaining position from the recipient. A technology supplier may ask 
a higher price which bears no relationship to the costs involved in the 
productive costs of the technology or the costs involved in actually 
transforming the technology. Effective technology negotiation therefore 
forms an important component oftecbnology transfer. 

3.2. Contract negotiation in technology purchase 

46. In negotiating technology purchases, the importer should be highly 
k:now~edgeable of the legislation and institutional framework within which 
negotiations are to be conducted: What have been the actual experiences 
accumulated from previous negotiations in the same type of technology 
purchase? The seeker of technology should be fully cognisant of what kind 
of know-how to target for acquisition and the most favourable term of 
transfer. The importer should also know how to minimize the remuneration 
for the technology and restrictions on its use. In purchasing technology, an 
importer should seek maximum benefit from it in reducing import needs, 
external dependence and taking a share in domestic market. Technology 
purchase is to selVe as a basis for the development of genuine indigenous 
technological capability for the benefit of an individual enterprise or to the 
national economy as a whole. 

3.3 Legal and institutional framework 
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47. While most countries have laws regulating industrial property rights 
such as patents and designs, copyrights and trademarks, it is only during the 
last two decades that some developing countries began to devise the laws, 
regulations and guidelines relating to a national policy of acquisition of 
technology. However, there is a diversity in the legal framework of developing 
countries for regulating foreign investment and technology purchase in line 
with national development objectives, priorities and basic legal system. 

48. A growing number of Afiican countries have enacted policies, laws 
and administrative regulations, governing technology transfer and related 
issues. Cameroon, Ghana, Guinea, Morocco, Nigeria, Senegal and Tanzania 
are some of the Afiican countries which have fornmlated a technology transfer 
policy through either national investment codes, industrial policy statement on 
technology policy, technology transfer regulations as guidelines on acquisition 
of technology, the establishment of national offices or national science and 
technology commissions. In Ghana, the Ghana Investment Centre is the 
agency of the government for the encouragement., promotion and coordination 
ofinvestments and related technology transfer in the Ghanaian economy. The 
Technology Transfer regulations of 1992 require that all technology transfer 
agreements entered to under the regulations shall be registered with the 
Ghanaian Investment Centre. The Centre administers the provisions of the 
investment code and ensures that technology transfer arrangements are in line 
with the objectives and priorities of national economic policy. 

49. In Tanzania, the Tanzania Commission For Science and Technology 
is the principal advisory organ of the government on all matters relating to 
scientific research and technology development. It formulates policy on the 
development of science and technology and advises the government on 
regional and international cooperation in scientific research and transfer of 
technology. The Commission acts on technology matters through the Centre 
for the Development and Transfer of Technology as the principal organ of the 
Commission responsible for matters relating to the transfer" adaption and 
development of technology including the assessment and choice of imported 
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technology. Among other things, the Centre is to playa major role in the 
unpackaging of imported technology including the assessment of the 
suitability of the technology as well as the direct and indirect costs of 
importing technology or development of such technology; assist institutions 
importing technology in the negotiation of contracts for the supply of 
technology with a view to securing favourable terms under which technology 
may be supplied; and act as a catalyst for the development of indigenous 
technology. All technology transfer agreements are to be registered with the 
Centre. 

50. Morocco has opted for h'beralism in its economic development policy 
and free enterprise and market as a means of seeking efficiency. The new 
economic and social strategy provides all economic agents with incentives to 
promote an harmonious and sustained development. With regard to 
technology, the 1988 ... 1992 Orientation Plan puts emphasis on training with 
a view to mastering technology and know-how. As such, the country has no 
specific or regulatory policy on technology transfer. 

51. The regulatoty framework governing technology and development in 
Nigeria is the decree 70 establishing the National Office of Industrial Property 
and the Revised Guidelines of Foreign Technology. The National Office 
thtough a governing council is responsible for the formulation of national 
technology policy. It carries out the functions of promoting a more efficient 
process for the identification and selection of foreign technology, the 
development of negotiating skills of Nigerians with a view to ensuring the 
acquisition of the best contractual terms and conditions by Nigerian parties 
entering into any contract or agreement for the transfer of foreign technology. 

52. The implementation of decree 70-Revised Guidelines on Acquisition 
of Foreign Technology-has made two major provisions in order to regulate 
technology transfer in Nigeria. Those are (i) an IIInternal Guidelines on 
Evaluation and Payments in Technology Transfer Agreements" and 
tlGuidelines to Assist Nigerian Enterprises in Negotiating Transfer of 
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Technology Agreements". Both guidelines aim at enlighting the private and 
organized business community in the negotiation of transfer agreement and 
the applicable payment rates as well They are also designed to strengthen the 
negotiation capabilities of Nigerians with the transferors and also improve the 
quality of agreements submitted to the Office for registration. The Revised 
Guidelines on Acquisition of Foreign Technology provides a comprehensive 
framework for the transfer of technology to benefit and make maximum 
impact on national economy and provide a basis for the development of 
indigenous technology and technical skills. 

53. In Senegal, a Decree Establishing Procedures for Prior Verification 
and Approval of Contracts for the Transfer of Industrial Property Rights was 
enacted in 1989. In its article 2 it stipulates that U Ucences, contracts, 
assignments and transfer of patents and mark utility and ownership models, 
including amendments or renewals thereof: shall, on pain of invalidity, be 
submitted for prior verification and approval to the Minister responsible for 
Industrial Property" . 

54. Technology transfer agreements and related investments are granted 
substantial social, taxation and customs advantages and other traditional 
guarantees of free transfer of capital and income. In order to promote 
national and foreign investment~ the government has set up three structures 
for assistance to entrepreneurs in their economic development activities. 

55. The Single Counter placed under the authority of the Minister of 
Economy, Finance and Planning assists economic development promoters 
with carrying out administrative formalities in setting up and extension of 
enterprises by completing all relative documents on the spot, and grants to 
enterprises considerable customs and taxation advantages emanating from the 
Investment Code. The Single Counter approach reduces considerably the 
delays of examining and approving private investment programmes. 

56. The Automonous Administration of the Free Industrial Zone of Dakar 
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whose mission is to promote export and labour-intensive industries. It 
provides the following setvices to investors, (i) promotion, information and 
counselling; (ii) search for financing; (iii) study and evaluation of projects; (iv) 
search for partners in joint ventures. 

57. The National Company for Industrial Studies and Promotion 
(SONEPI) is an information-cum-counselling and assistance to national and 
foreign economic development promoters. It provides a range of services to 
investors of which the identification, study and follow up in the 
implementation of industrial projects, the rehabilitation of sick enterprises; 
financial assistance to enterprises in the fonn of acquisition of shareholding, 
creation of industrial enterprises, industrial and technological training and 
information. 

58. Other developing countries such as the Republic of South Korea and 
the Philippines require compulsory appraisal and registration of foreign 
investments as well as of technology transfer transactions. They offer tax and 
tariffincentives, concessions and guarantees through the terms of investment 
and technology transfer legislation and central screening agencies. Andean 
Pact countries require similar compulsory approval and registration~ either 
through the same legislation for both direct investment and technology 
transfer transactions. 

59. In countries like Indonesia and Middle East countries only foreign 
capital investment, but not technology transfer arrangements, requires 
compulsory approval and registration. In Thailand, only those investments 
seeking incentives guaranteed and concessions prescribed under the 
investment legislation are subject to approval and authorization. Technology 
transfer arrangements are not formally regulated. 

60. Despite the diversity in legal and institutional frameworks among 
the~ most developing countries require approval and authorization of foreign 
capital investment. The main difference is that in some cases investment 
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incentives are granted by the same central screening agency and incentives by 
virtue of the other laws in the normal course. With regard to technology 
transfer arrangements, the approach is much less uniform. In many countries 
such arrangements do not need formal approval or registration attempt they 
might be examined in the course of the capital investment screening process 
or by the central banks in order to endure that payments involved are 
reasonable. However, there is a growing awareness that sensitivity is required 
not merely of the payments involved but also of the need for and suitability of 
the technology and of the arrangements envisaged for its transfer and 
absorption. 

61. The fimctions of the screening agencies differ also in the 'matter of the 
grant of investment incentive, the difference lying not so much in the provision 
of incentives as in how they are made available. In countries which use 
investment incentive laws or costs to regulate domestic and foreign 
investments, the central screening agencies are empowered to grant both 
approvals of and incentives for investments. This approach enables screening 
agencies to use incentives as trade-off in establishing performance 
requirements. 

62. In a number of countries, the fimctions and role of the central agencies 
have over time been widened to include the preparation and publication of 
plans indicating priority areas for investment and terms for foreign 
participation, advising the government on the formulation or review of 
investment policies, dissemination of information on investment opportunities 
and provide guidance and assistance to prospective investors. The central 
agencies have taken up the planning, promoting and regulating foreign 
investments in an integrated manner. In some countries, these functions are 
undertaken by the ministries of industry, commerce, planning, economic 
affirirs and finance which draw on the acconnnodate expensive and experience 
of the central screening agencies. 

63. A common objective of many developing countries is that the 
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implementation of policies should be kept flexible and pragmatic and that 
administrative procedure should be streamIined to minimize delays and 
undertake this regardless of the variations in the legal and institutional 
framework. 

64. Countries have eliminated unnecessary controls and the granting of 
automatic authorization have received increased attention in this context. In 
many countries the growing capabilities of their own public and private sector 
enterprises in selecting foreign partners and negotiating with them have 
lessened the need for governmental intervention in operational details. In 
other countries, certain reforms and shifts in policies, as result of a greater 
emphasis on private sector initiatives and market mechanisms, have prompted 
this development. Consequently, there is an increasing awareness that clarity 
in policies and efficiency in approval procedures are important goals for 
regulatory framework. 

65. MiniWies or central screening agencies or registries use a number of 
specific criteria for the approval of technology purchase. These criteria as 
usually embodied in national II codes of conduct for the purchase of foreign 
technology'. Some of these criteria are inter aHa, the fonowing: 

(i) Is the know-how to be imported easily available 
locally? 

(ii) Is the technology to be used in the production of a 
priority product or service? 

(iii) Is the technology appropriate in terms of its use of 
local factors of production, i. e. raw materials and 
labour intensity? 

(iv) Are local suppliers going to be involved in backward 
and forward linkages?; 

(v) Is the technology really innovative and up-to-date and 
if local material components are to be used? 

(vi) Would use of the technology promote export or 
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import-substitution? 
(vii) Do the contract conditions and teIDlS allow for the 

effective unpackaging, assimilation and diffi.tsion of the 
technology within the economy? 

(viii) Is the technology to be imported pollution-free and 
environment friendly? and 

(ix) Is the remuneration within limit range? 

66. In negotiating the purchase of foreign technology, a local enterprise 
should be knowledgeable of the above guidelines otherwise the central 
screening agency may refuse to endorse the agreement with the foreign 
supplier. The raison d'etre of the guidelines is to safeguard both the private 
and public interests. It is also in the interest of the technology supplier to 
know that there are certain legal limits beyond which he cannot go to be able 
to strike a deal 

3.4. Techniques and Stratep;s of nesotiation 

3.4.1 Impediments to negotiations 

67. In the World of technology transactions, the relationship between the 
supplier/owner and the recipient is a very Wlequal one. The process of 
negotiation is difficu1t and lengthy exercise of reconciling conflicting interests. 
It is a tough exercise of narrowing down the discrepancies in negotiating 
strengths between TNC's and developing countries, between the technology 
suppliers/owners and recipient enterprise. A recent study by Dr. Branko 
Vukmir, a UNIDO consuhant has identified the gaps in negotiating skills and 
strengths between TNC's and developing countries or between their respective 
enterprises as follows: 

( 1) Strengths of INC's TechnoloKY Suppliers 

(i) Availability of skilled and best manpower. Teams of 
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experienced negotiators who negotiate the same type 
of contracts throughout the world. The teams are 
made up of all skills profiles; 

(il) Knowledge of the whole range of technologies - the 
best and the worst from the profit point of view and 
from the individual countries point of view; 

(iii) Thorough knowledge of the issues involved in 
negotiating certain types of contracts; 

(iv) close supervision by the top and medium management 
levels; 

( v) Lawyers are, as a rule, always involved in the 
negotiations of contracts; 

(2) Weakness of recipient developing cowttrieslentewrises 

(i) Manpower and experts are scarce and function with 
their o\Vll limited resources; 

(ii) Experts are often inexperienced in negotiating 
complicated contracts and agreements; 

(iii) Top and medium management are even less 
experienced than the negotiators, who can rarely 
receive proper guidance from them; 

(iv) Insufficient insight into available technologies or 
alternative sohrtions and insufficient knowledge of the 
problems with existing technologies under negotiation. 
Experts often live in isolated societies without access 
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to the outside world and information that may 
otherwise be available; 

(v) Teams of experts do not have sufficient knowledge of 
intricate issues involved in negotiating certain types of 
contracts. The teams are not composed of the right 
mix of experts. A number of unnecessary people are 
involved in the negotiation process. This leads to high 
costs and low efficiency. 

(vi) The negotiators of the negotiating developing 
cowtry/enterprise have no sufficient knowledge of the 
TNe with which negotiation are being held and have 
no access to proper sources of information; 

(vii) No advance preparations for negotiation and lack of 
clear strategy towards achieving the aims. Key 
officials are most of the time preoccupied with other 
COllllllitments and have little time to give guidance and 
instructions to their negotiators; 

68. In the light of the above discrepancies, TNe's always have an 
advantage and edge over developing countries before coming to the 
negotiating table. They are highly knowledgeable of their business and the 
competition. They have all the information they need in the area of 
technology, law, market, etc. 

3.4.2 Some negotiating strategies 

69. In order to redress the imbalance in negotiation capability, it is 
necessary for developing countries to obtain the relevant information before 
the start of negotiations. There are certain negotiating techniques and 
strategies that developing countries could adopt in order to minimize their 
disadvantages. Some of them are, inter alia. as follows: 
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70. First, the negotlatmg neveloping''''co1'mtry should prepare itself 
intensively before negotiations actually begin. It should gather and digest as 
much information as possible on the nature of the product or service it intends 
to acquire and the state of the international market in that particular industry 
with a view to determining the choice of prospective suppliers. The supplier 
could be either from developed market economies, less traditional market 
economies, newly industrializing countries or from economies in transition. 
It has to be under1ined that the more high tech the product or seIVice is the 
more limited are the possible sources. It is important and safeguarding for a 
negotiating developing country to find out and be knowledgeable from other 
developing coWltries what have been their experiences in negotiating generally 
and particularly with the given supplier. This "intelligence gathering exercise" 
is critical in filling gaps and redressing the imbalance in knowledge. Learning 
from experience, a supplier is fully aware of the conditions and terms he 
negotiated with other customers and can easily tailor his demands to match or 
fit in any new situation. A developing country might not know what 
constitutes the nonn or what can be considered to be a good deal It should 
seek when negotiations start to be accorded most favourable nation status, ie 
terms as good as any previous recipient. 

71. Second, the negotiating developing countty should put up as 
competent and knowledgeable a negotiating team as possible. The members 
of the selected team should preferably have had previous experience of a 
negotiation process with a technology supplier. Whether the government or 
a national private enterprise is the technology recipient, then the team should 
include officials who have had experience in negotiating similar types of 
projects for public or private enterprises. It is also advisable that some junior 
members or observers-in-training be included for the pwpose of gaining 
valuable exposure and experience of an actual negotiation process. 

72. Third, the recipient should detennine his objective of the intended 
deal, whether he intends to achieve the acquisition of modem technology and 
new machinery; increase in productivity, modernization of a production 
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proces~ or acquisition of modem management skills. In all cases, training of 
local personnel is required and the negotiation contract has to spell out in 
clear terms the number of persons to be involved and precisely what levels and 
categories of skills to be trained. For the successful transfer of technology, 
it is of prime importance for the recipient to determine his precise objectives 
of the negotiation and the importance of each issue that is to be discussed. 

73. Fourth, the negotiating developing country should know what the 
negotiator really wants, ie. (i) access to new materials, (ii) low labour and 
infrastructure cost (iii) opening, preserving, expanding or ensuring markets for 
its products or (iv) outright sale of technology. Competition may induce a 
supplier to really transfer a core technology or ifhe wants to enter a market 
highly attractive because of its large size. The known example of such a case 
was the sale by Technip of France of ethylene technology to Petrobras of 
Brazil In this case, Petrobras was able to negotiate all that was required for 
effective transfer of core and up-to-date technology. This made the supplier 
so consenting because of the attractiveness of Brazilian huge market. In the 
process of negotiation, the supplier did not make mention that advantage and 
engaged in high bargaining as the techniques require it. 

74. Fifth, the negotiating developing country or its enterprise should as 
much as possible try to guide and exercise control over the agenda, the 
framing of the issues in discussion and the bargaining procedures. It is always 
advisable for the recipient to report back to head office before firm 
commitment on the final transaction. 

75. Sixth, TNe's have experienced teams of negotiators who have 
developed techniques aimed at creating false impressions and appearances. 
The technology recipient should not let himself be intimidated or 
outmanoeuvred by such negotiation tactics. One of such tactics is the II divide 
and rule" consisting in selecting an opposing negotiator whose views are more 
acceptable than the views of other opposing negotiators. This technique is 
aimed at provoking a division in the opposing ranks because the negotiators 
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are treated differently; others are the IIwalk outtl or threat of the supplier to 
break off negotiations with a view to embarrassing and weakening the 
recipient vis a vis his supervisors, the tllast minute demand·l or 
wearing/exhaustion tactic to yield a last minute concession only to finally 
close a deal; and the invoking of II standard commercial practice" by 
experienced negotiators in possession of documents from international interest 
groups labelled "customs", "customary rules'" Ustandard conditions"., "general 
conditions" or similar documents favouring one party to impress the 
negotiating partner. Such document may yield concessions where in normal 
negotiations they would never be forthcoming. 
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CHAYfER FOUR 

NEED FOR NATIONAlJREGIONAL TECHNOLOGY POLICY 

76. Technology is the basis of economic progress and continuous growth 
of national economy. It enhances self-reliance and economic independence. 
However, a number of important prerequisites have to be met for technology 
to play this crucial role. 

4. 1 Political will and political sullP0rt 

77. According to R.M. BELL, tlthere will be no science, technological 
development and real progress in the underdeveloped countries unless their 
political elite become aware of the need for it in their national progress, and 
sufficiently appreciate the conditions under which it can be successfu11y 
implemented". The importance of national mobilization and the leading role 
of the State in the overall drive for technological transformation have been 
fathered in almost all countries by the bigh level of political and social 
authority in advanced, newly industrialized and fast growing economies. The 
patronizing role of the political authority has played an instrumental role in 
mobilizing all resources and factor inputs in coordinating and guiding all 
parties involved. 

78. The experience of Japan, East and South East Asian countries and 
many other developing countries in Latin America, Eastern Europe and 
Middle East which have attained important advances in technological 
transformation is a testimony to the central role of the state, particularly at the 
initial stage of industrialization until a satisfactory level of maturity and 
strength is reached for the private sector to play an increasing role. Even in 
highly industrialized countries, many heavy investment R&D areas are public 
domains. All advanced countries have a strong technology policy steadily 
sustained and piloted by the State in the framework of world industrial 
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strategies. 

79. No more than elsewhere, it is in Africa and most particularly in Sub
Saharian Aftica that the role of public authority is called to challenge in the 
technological transformation of African economies. In the absence of a truly 
indigenous industrial community and the presence of weak and vu1nerable 
national economies, the goal of technological transformation cannot be 
achieved without explicit political will and support at all levels. In that 
context, cooperation efforts between two or more countries, subregional and 
regional cooperation must playa crucial role in the application of technology 
in national and regional industrial development, for few countries in the 
continent can afford individually the substantial outlays in technology 
transformation and development. 

4.2 Endogenous technololPcal capacity and capability 

80. The Vienna Progrannne of Action defines endogenous capacity as tIthe 
full recognition of the necessity for all countries to rely on their own 
endogenous scientific and technological capacities. Such se1f..reliance does 
not mean autarky, but ability in essence to take and implement autonomous 
decisions for the solutions of national problems, and the strengthening of 
national independence". . .. Endogenous capacity is also taken to be "one 
which is internally generated within a society and which is self-reproducing. 
A capacity refers to the possession of a basic infrastructure, while the 
possession of a capability implies the active use of that capacity for the pursuit 
of some recognized objectives" 

81. The building of endogenous capacity is a long-term, complex and 
protracted endeavour. A minimum infrastructure is a prerequisite for 
achieving endogenous capacity. Therefore, the basic objectives of a National 
Technology Policy will be initially the efficient absorption and adaption of 
imported technology appropriate to national priorities and resources and 
subsequently the development and strengthening of indigenous technology 
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base. This entails the formulation oftr:National Technology Policy" with the 
fonowing but not exhaustive objectives; 

(a) Assessment of national capability to import, adopt and improve 
imported technology; 

(b) Development of R and D infrastructures and centres of 
excellence; 

(c) Development of the national scientific potential and self-reliance 
in science and technology; 

( d) Development of a science information system and science 
indicators; 

( e) Establishing appropriate coordinating and monitoring mechanisms 
among all stakeholders in the process of development; 

(f) Assessment of R and D expenditures necessary to achieve the 
objectives; 

(g) Scientific and technical manpower development; 

(h) Enhancement of the role of universities, technical institutions and 
the private sector in the development of science and technology; 

(i) Creation of efficient mechanisms (both external and internal) for 
technology transfer and; 

(j) Provision of means to translate inventions into investments and 
comm~cialization of research results. 
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4.3 Funding R & De S & T activities in the prevailing situation in 
Africa 

82. In view of the serious economic difficulties Afiican countries are 
experiencing and the low level of investment capacity, particularly in the 
industrial sector, ftmding of development projects is likely to remain a major 
constraint to economic growth and diversification in Afi:ican countries. Thus, 
African governments should device innovative tools of financing S & T. 
Some of the mechanisms they have to put in place are: 

(i) An innovative system of State support to S & T, and to identity 
the priority sectors towards which this support should be devoted; 

(ii) enabling conditions for diversification of structure ofR and D 
organizations as well as of its financial support; 

(iii) mechanisms for target oriented financing as a direct basic 
economic tool for the State support of R and D activities~ 

(iv) R and D activities in business enterprise sector on a commercial 
basis by indirect tools; 

(v) mechanisms for support to the business enterprise sector from the 
State budget as an additional funding; 

(vi) The conditions for the free and dynamic movement of researches 
among the many parties in development process; 

(vii) Innovative R and D organizations as well as technology parks 
and centres; 

(viii) Innovation processes in small and medium-size enterprises 
(SME's) 
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(ix) An overall and all-embracing policy environment conducive to 
·increased investments in all sectors of national economy, and 

(x) mechanisms that tap, encourage, and promote all external and 
internal sources of funding industrial and technology development 
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CHAPTER FIVE 

THE IMPLEMENTATION OF THE TREATY EST ABLISBING AND 
THE ROLE OF TECHNOLOGY TRANSFER AND DEVELOPMENT 

5. 1 Provision of the Treaty establisbin g AEC 

83. The treaty establishing the African Economic Community in its Article 
51 on Science and T ecbnology stipulates inter alia, II that member states shall 
(a) strengthen their scientific and technological capabilities in order to bring 
about the socio-economic transfonnation required to improve the quality of 
life of their population and (b) ensure the proper application of science and 
technology to the development of agriculture, transport and communication, 
industry, health and hygiene, energy, education and manpower and the 
conservation of environment and ... (c) cooperate in the development, 
acquisition and dissemination of appropriate technologies. In this stipulation, 
African countries have implicitly and explicitly recognized that technology is 
vital for achieving economic development, structural transformation and 
sustained competitiveness. 

84. What policy measures should African governments fonnulate in order 
to accord technology a place of honour in the industrialization process and 
therefore the promotion of the African Economic Connmmity Technology and 
industry are intimately interdependent. Industry is the natural destination of 
most technological development and as such is so affected by it. An overall 
policy framework conducive to innovation, investment in infrastructure, 
intellectual property protection, human capital formation and a stable 
macroeconomic and regulatory environment are prerequisites for industry and 
technology to prosper. Furthermore, FDI and any transfer of technology, if 
properly negotiatecL are highly convenient medium for the provision of 
training opportunities, R and 0 cooperation schemes for the benefit of the 
recipient countries. 
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85. In the light of the close interrelationship between investment and 
technology, African countries would have to take the following policy 
measures to promote and implement the treaty establishing to African 
Economic Community: 

5.2 National measures to develop technological capacities 

86. The quality of the general economic environment plays an important 
role in the strengthening of technological capacities. The technological 
capacity or the competitive position of a country is the expression of the total 
technological capacities of its different enterprises. 

(i) Macro-economic policies and the stren&ihening of technological 
capacities 

87. There is a number of specific conditions to be met at the national level 
to facilitate the building of technological capacities. The first condition is a 
general operational macro-economic environment viewed in the fonowing 
components: an adequate economic growth, political stability~ price stability, 
high employment levels and a favourable balance of payments. Other useful 
conditions are a reliable and stable legal system and a general economic 
framework in which enterprises are rewarded for their initiatives and 
innovation efforts. In this context, the normal interplay of competitiveness is 
let to operate, thus stinm.1ating energies and entrepreneurial talents of 
enterprises and innovators. 

(ii) Institutional infrastructure for building technological capacities 

88. Institutional and physical infrastructures are the next structures to be 
put in place with the objectives of strengthening technological capacities. 
These could be a higher institute on science and technology or a national 
council on science and technology set up to officially fonnulate national 
technology policies and direct national efforts with regard to building up 



137 

technological capacities and capabilities. This will entail an in-depth change 
in the whole education system, fonnal and informal, in order to provide the 
necessary institutional base for strengthening indigenous technical skills. 
Related bodies could be called upon to gather and disseminate relevant 
information on technologies, production, commercialization, financing, 
investment opportunities in national economy, thus reducing the transaction 
costs of local enterprises tIying to obtain these necessary informations by their 
own means. 

89. In many African countries, the institutional set up, referred to above 
exists, the issue is how to make it a true instrument of national technology 
capacity building. 

90. A special role should be given to industrial promotion agencies in 
national technology policy in areas such as testing of material, technical advice 
on norms and quality control, assistance and counselling to national 
enterprises in their negotiations with foreign firms on the creation of joint 
venture enterprises, agreements on licensing, etc. The creation of industrial 
parks and industrial export processing zones should be encouraged as efficient 
means of strengthening indigenous technological capacities. 

(iii) Specific administrative instruments 

91. A third group of instruments to be made use of to promote the 
building of technological capacities include facilitating procedures 
administrative. These are the issuance of import licences, the system of 
foreign exchange allocation, price control, favourable credit tenns, grants or 
investment subsidies, preferential fiscal treatment, protection related to tariff 
measures or contingency measures, :fiscal exemptions on imported industrial 
production equipment and intermediate inputs. A great deal of administrative 
instruments exists in most Afiican countries. However, these instruments 
should be revisited in the framework of the implementation of the treaty 
establishing the Afiican Economic Community. Furthermore, African 
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countries should make intensive and extensive use of government 
procurement facilities of public bodies and State enterprises to encourage 
sectors of innovation and the implementation of new products projects. 

92. The use of the administrative instruments should be reserved 
preferably to productive sectors of national economy or sectors of high 
priority in national development agenda. Beneficiary sectors and industries 
have to be closely monitored to ensure that the measures have an impact and 
progress is made in building technological capacities. However, the use of 
administration instruments to promote science and technology policy has to 
be in harmony with trade policies, industrial investment policies and 
employment policies. 

(iv) R&D institutions 

93. Developing countries as well as African countries have made over 
years significant efforts to promote their national technological capacity and 
have established a number of R&D institutions in various sectors to foster 
national development. Some have achieved tremendous success, viz the 
newly industrialized countries and fast growing economies, others have not 
been able to make adequate contribution, ie. African countries. One of the 
reasons behind the poor performance of R&D institutions in non- successful 
economies is the weak interrelationship between R&D and productive 
sectors of the economy. Another constraint to R&D impact is poor funding 
and technical understaffing and working conditions. In order for R&D 
institutions to make a significant contribution in the promotion of the African 
Economic Community, a regular dialogue has to be instituted between 
researchers, fiumers, industrialists, financial institutions, consultancy firms and 
policy-makers in government and political parties. Furthermore, African 
governments have to provide to R&D institutions a minimal critical mass of 
public support for the latter to have an impact on economic development, 
transfomtation and growth. 
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(v) Human Resources Deyelopment 

94. In formulating policies and strategies for economic development 
through technological advancement, the question of what kind of human 
resources to develop then is obviously a central one, for a direct link exists 
between the development of human resources and the building of technical 
capability. 

95. The major objective of human resources development for 
industrialization is to reduce overdependence of African countries on 
imported technical and scientific manpower and at the same time provide to 
the economy high level technical cadres and managers as well as technical 
engineers and skilled operational manpower. This will entail the strengthening 
of interrelationship between existing classical education system and the 
projected development of various industries and support services. The 
development of human resources for industrialization is to facilitate the 
synchronization of the offer and demand for human resources at different 
levels of development and industrial operations. 

96. In order to formulate and implement a national policy of human 
resources development for industrialization in African countries, African 
governments must identify individually and collectively at national and 
regional level, existing and future skilled manpower as well as training needs. 
Once this identification is under- taken, the issues of the creation of 
appropriate training institutions becomes an important one. Moreover, the 
development of skilled manpower and trainers becomes an important element 
in setting up manpower training establishments. The most important aspect 
in manpower planning is that manpower development should be directly linked 
to existing and projected demand for skilled manpower in industry. 
Accordingly, planning of manpower determines the areas in which manpower 
training should be focalized. 

5.3 Regional cooperation in technology transfer and development 
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97. The majority of African countries, in particular those in the sub
Saharan Africa, cannot sustain viable basic industries, i e. metallurgicaL 
mechanical, engineering, chemical and petrochemical, transport and 
CODnnnnications industries. These industries are economy scale industries and 
as such require large markets. Besides, the capital investments in establishing 
them are beyond the resources and absotption capacity of individual countries. 
The narrowness of national markets in most African countries cannot justifY 
their creation. And those industries are, by virtue of their backward and 
forward linkages, the engines of growth and continuous development of a 
national or a regional economy. 

98. Subregional and regional cooperation among African countries is 
therefore the only alternative option to bring ahout the creation of basic 
industries in Africa. The promotion of industrial development projects at 
regj.onallevel, as well as the creation of African multinational enterprises in 
priority productive sectors would greatly enhance their development through 
which a collective transfer of technology can take place. In this regard, 
African cotmtries should cooperate intensively and extensively with a view to 
pooling their scarce resources to finance intercountry industrial projects in 
priority sectors; promoting regional S & T and R&D institutions to develop 
and strengthen regional capacity-building in science and technology and 
training industrial and technological manpower in regional training institutions 
designed to serve collective development needs. Where such institutions 
already exist, they should be given all necessary resources they require to be 
efficient tools of economic, industrial and technological development. 

5.4. Technology Transfer and Development in Transport and 
Communications Sectors 

99. Transport and communications are two major sectors which, as the 
industrial sector, involve equally intensive technology transfer and utilization 
in different areas and at different levels, starting from planning the project 
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until it is actually implemented and then needs to be operated and maintained. 
In this regard, governments have recognized the importance of infrastructural 
seIVices like transportation and communications in support to economic 
development and growth. 

100. Wlrile rapid pace of innovative developments has occurred in both 
sectors, it is in the communications sector that major technological 
developments have taken place during the last decade. Development in the 
field is practically the monopoly of transnational corporations and their 
activities in the telecornnnmications in developing countries have been fairly 
extensive. Transnational corporations provided to developing countries 
mostly telephone and communications systems and facilities. ITT and 
ERICSSON have set up manufacturing facilities for telephone equipment and 
switching systems in Latin America during the 1970's, as did Siemens, Phillips 
and other transnational corporations in other developing countries. Japanese 
multinationals such as Fujitsu and NEC have been very active in the 
manufactures of public switching equipment in Singapore and Malaysia and 
in some other South-East Asian countries. The manufacture of 
communications equipment in most developing countries such as Brazil, India, 
Mexico, the Republic of Korea, Singapore and Indonesia was channelled 
through joint ventures and licensing arrangements. 

101. A wide scope for potential joint ventures and licensing exists in the 
manufacture of cable industry and in other communications equipment, 
particularly telecornmlwications. There is equally considerable scope for the 
local manufacture in several developing countries of telephone equipment, 
public switching systems, private exchanges and components in the sub sector. 
Being a domain mostly controned by transnational corporations, the latter can 
playa major role in the development and expansion of local production 
facilities in developing communities, desirably in African countries where such 
production facilities are quasi-inexistent. 

102. Transfer of technology in the transport and communications sector 
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abides more or less by the same criteria and considerations as in the case of 
transfer in an industrial unit. However, the channels for acquisition and 
transfer in the communications sector are most of the cases joint ventures 
between a transnational corporation and a State-owned enterprise or through 
licensing agreements. Few are the cases when a private enterprise in a 
developing country ventures by itself in the sector. 

103. Again in these two sectors, as it was the case in the establishment of 
basic industries, African countries must through regional cooperation,} build, 
expand, modernize their transport and commwrications infrastructures by 
means of mobilizing the necessary technological and financial resources and 
by creating regional industries for the production of transport and 
communications equipment. 
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CHAPTER SIX 

CONCLUSIONS AND RECOMMENDATIONS 

104. Transfer of technology is a conscious endeavour of a country to 
import foreign technology to meet its industrial development requirements. 
The more an economy industrializes the more it will need to import foreign 
technology or develop its own indigenous technology. The formulation of a 
national industrial development goes hand in hand with the drawing of a 
national technology development plan. 

105. The transfer of technology should be made in an orderly manner. 
National industrial priorities should determine the types,levels of 
sophistication and appropriateness of the technologies to be imported. 

106. Initially, a technology transfer policy is necessary to .fill the gap in a 
growing economy's demand for technology at a time when national 
technology offer cannot meet that demand. The next important step in 
benefiting from imported technology is learning from training. The long term 
major objective of a technology transfer policy is to enable a recipient country 
to build its national endogenous technological capacity and capability in terms 
of technology policy framework, policy instruments, data information base, 
S and T and R&D institutions, national mechanisms for transfer and 
dissemination of imported and locally generated technology, translation into 
investment terms of research results and their commercialization. 

107. Among the necessary, but by no means sufficient conditions for 
successful industrial-technology innovations are a strong domestic 
manufacturing base, a commitment of substantial financial, scientific, technical 
and managerial resource to long-term professional R and D and a broadly 
based educational and research infrastructure in the natural and engineering 
sciences. 
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108. Experience has shown that governments in advanced economies and 
newly industrialized and fast growing economies have played a leading role 
in national industrialization efforts as wen as in the transfer of technology and 
its indigenous development and continuous growth. In so doing, the 
governments acted in symbiosis with the private sector which they fathered, 
nurtured and groomed to take the lead. In newly industrialized countries., 
governments assumed a lead role in promoting market and product research, 
supporting technological innovation and backward-foIWard linkages and in 
providing both physical and social infrastructure necessary to maintain 
viability and competitiveness. They also dominated the financial resource 
mobilization and allocation process using non-market allocation policies to 
encourage excess savings and very high rates of accumulation and re
investment. 

109. The promotion of the African Economic Cornrmmity would have to 
be sustained by a strong national technology policy in individual member 
states and through subregional and regional cooperation in technology 
development and diffu.sion in the major productive sectors of economy_ This 
will entails the mobilization of a critical mass of development resources mainly 
from within, through a policy of individual and collective self-reliance. 
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POLITIQUE IVOIRIENNE RELATIVE AU TRANSFERT 
DE TECHNOLOGIE 

SOCIETE IVOIRIENNE DE TECHNOLOGIE TROPICAl.E 12 

1- PROBLEMATIQUE 

De 1960 a 1985, la Cote d'Ivoire a connu une intense activite de 
reaJ.isations d'infrastructures industrielles tant de 1a part de p ersonnes morales 
privees que de l'Etat. Le tissu industriel qui s'est installe s'est oriente 
principalement vers la transformation des ressources agricoles nationales en 
prodmts semi-finis ou finis destines essentiellement it I'exportation. Pour 
encourager Ie secteur prive. la Cote d'Ivoire a 61abore un code 
d'investissement qui a permis la constitution de plusieurs entreprises sous 
licence ou plusieurs filiales de societes multinationales. 

Les societes d'Etat, les PME-PMI, les entreprises sous licence et les 
filiales des societes multinationales sont les structures a travers lesquelles 
sloperent les acquisitions d'equippements. n en resulte d'une maruere generale 
une dependence technologique vis-a-vis de l'exteneur car les conditions 
d'acquisition des outils de production n'ont jamais ete accompagnees de 
clauses effectives de cession du savoir-faire technologique qui permettrait de 
realiser sur place IDle part importante des equipements de production et 
d'assurer la production des pieces de rechange. 

Certes du point de vue institutionnel, 1a Direction de 1a Technologies 
et des inftastructures industrielles (DTI) est rinstitution habilitee a examiner 
et enregistrer les accords de licences en recherchant les clauses abusives 
(obligations d'impoIter des matieres premieres et de payer une redevance 
avant Ie demarrage du contrat, interdiction d'exporter sur certains marches) 
mais cette structure administrative n·intenrient pas dans les negociations de 
contrat d'assistance technique, dtingemerie et de savoir-faire. 
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e'est conscient de ces lacunes que la Cote dlIvoire a organise Ie 
premier seminaire national sur Ie transfert de technologie. 

Des discussions de cet atelier, il est ressorti les observations et 
recommandations ci .. apres. 

Au titre des constats : 

1. La technologie est intiment liee au d6veloppement. Elle en est un 
instrument et une condition, d'une part, amis d'autre part~ c1est Ie 
niveau de developpement qui rend plus facile et moins codteux 
l'acquisition dtune technologie. 

2. Le transfert de technologie resuite d'un etat d'esprit, Ia technologie ne 
pouvant stacheter comme un bien materiel: elle doit se conquerir. 
D' ou la necessite de strategies appuyees sur une reelle volonte 
poJitique et d'actions de developpemnt de l'esprit d'entreprise chez les 
operateurs economiques nationaux. 

3. La technologie a un c011t. Mais les elements de ce cout ne sont pas 
tOUjOUTS faciles it appnShender et i1 ne suffit pas de payer Ie prix 
negocie pour avoir la garantie dn transfert de la technologie. 

Le cOlit subi est d'autant plus 61eve que]e nivean de developpement 
scientifique et technologique de }'acquereur est moins eleve. Ainsi la 
capacite d'absorption de la technologie a des effets ben6fiques a 1a fois 
sur la vitesse de transfert de technologie et sur la reduction du c011t du 
transfert. 

4. La technologie est composee d'une partie protegee par des droits de 
propriete industrielle et dtune partie non protegee. n apparait que la 
partie non protegee, de par son colit et son importance dans les 
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processus de developpement est la plus substantielle et que, par 
consequent, el serait opportun qu'elle fasse I'objet de preoccupations. 

5. La maitrise de la conquete de la technologie requiert une legislation 
et une reglementation appropriee. 

Au titre des recommendations: 

1. Ltelargissement du cadre juridique ivomen en vigueur en matiere 
d'acquisition de technologie, aux contrats relatifs aux technologies non 
protegees par des droits de propriete industrielle, ainsi qu'aux 
conditions et modalites d'acquisition de ces technologies. 

II - DISPOSITIF JURIDIQUE ACTUEL 

2.1 Les contrats de licences et cessions de droits et propriete 
industrieUe. 

En matiere de depots de demandes de brevets d'invention et de 
demandes d'enregistrement de modeles d'utilites de marques de 
produits ou de services, de dessins ou de modeles industriels, I'article 
5 de l'Accord de Bangui du 2 Mars 1977 dont la Cote d'Ivoire est 
signataire, dispose quills sont effectues, lorsque les deposants sont 
domicilies sur Ie territoire de run des Etats membres, soit aupres de 
l'administration nationale, soit aupn!s de rOAPI. 

En matiere de contrats de licence, de cessions et transmissions de 
brevets d'invention de modeles industriels d'utilites, de marques de 
produits .... , Ie decret ivoirien 83.1052 du 12 Octobre 1983 portant 
application de l'Accord de Bangui dispose que: 
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Ie delai de depot est fixe a trente jours~ 

• l'obligation de depot incombe a la partie du contrat ayant la 
nationalite ivoirienne. 

2.2 Les contralS de prestations de services ne se rapportant pas a des 
droits de propriete industrieUe 

n ntexiste aucune reglementation explicite de depot de ces contrats 
aupres de l'administration ivoirienne. 

Cette lacune qui a ete constatee lors du premier semina ire national sur 
Ie transfert de technologie doit etre corrigee. 

ill - LES COUTS DU TRANSFERT DE TECHNO LOGIE 

Les modalites de transfert de technologie etant tres variees, 
l'evaluation exhaustive des couts de transferts est une approche qui se situe 
au-deli de }'information statistique generalement disponible. 

Les importations de technologies concernent: 

l'assistance technique~ 

les redevances sur licences et brevets, 

les salaires~ cotisations, charges sociales et avantages 
lies au personnel expatrie, 

la location de materiel. 



153 

Certes, au sens strict, Ie transfert de teclmologie ne conceme que les 
deux premieres rubriques~ c1est a dire l'assistance et 1es redevances, mais il 
semble utile d'elargir Ie champ pour tenir compte des transferts de technologie 
operes a travers la qualification de la main-d'oeuvre expatriee. 

1. Les transferts directs 

La part de l'assistance technique dans les couts directs de technologie 
est preponderante. Son mont ant est quatre fois superieur a celui des 
redevances. En 1987, les sorties au titre des redevances et de 
rassistance technique se sont 61evees it. 14.600 millions de F CF A. Le 
taux de redevance varie de 2,8 it. 12 % sur les ventes TTC. 

2. Les transferts indirects 

Les depenses indirectes comportant paiement pour de la technologie 
englobent les charges salariales (salaires et cotisations sociales) du 
personnel non ivoirien dont 1a presence est justifiee par des 
c0111petences particulieres, ainsi que les couts encourus par la location 
de materiel. En ce qui conceme les couts en personneL Ie montant 
global slest 61eve en 1987 it. 3.940 millions de FCF A. 
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What is transfer of Technology? It is the transfer of know how which enables 
a country to improve the standard of living of its population. 

Is it a new fonn of development to maintain the competitivity of the products 
and services? So many questions come up to describe the transfer of 
technology. To have a better understanding of this phenomena in Mauritius 
particularly in the Industrial Sector, I have put two questions. 

1) Have Mauritians benefited from any transfer of technology with 
the setting of the Free Zone and what is its impact on the economy? 

2) What about the future technology in this sector and what are the 
measures taken to meet the new challenges? 

To the first question, the answer is yes. 

Impact of the Free Zone 

1) When we look at the economy of our country 25 years back, we must 
admit that the overall performance of Mauritius has been remarkable and is 
internationally acknowledged as a success story. 
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Population 
GDP 

1969 
800,000 
1.1 Billion 

1994 
1.1 Million 
40 Billion 

Until the 701s, Mauritius had a classic colonial plantation economy, production 
of sugar for export to U.K and importation of manufactured goods. In the 
late 60l s a number of industries was established to service the local market. 
In 1971 ~ the EPZ Act was enacted despite the drawbacks, like no raw 
materials and far from export markets. 

Few Foreign investors from Hong Kong and Europe started in gannent 
making, toys, gloves and wigs. A modest 600 workers were employed in the 
initial stage. Now, some 85,000 people are employed. Mauritius has won the 
fight against unemployment. 

The garment sector got a separate mention in the official statistics in 1972 
'When it registered an employment volume 1,475 workers with an export value 
ofRs 6.1 m up to from Rs 1. 7 m 1971. 

The development of our industrialisation has been possible thanks to the 
concerted efforts of both government and the private sector. The key factors 
which have led to Industrialisation. 

1) Previous Industrial Experience 
2) Existence of leg a! institutional framework 
3) Social and Political stability 
4) Market access - Lome Convention 
5) Availability of expensive labour with a reasonable level of education 
6) Available Financial Resources-DBMlCommercial Banks 
7) The enactment ofEPZ legislation and fiscal Incentives 
8) Good Environment 
9) The Mauritian Private Sector 
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10) Foreign Investors - Acquisition of Mauritian passport for investors 
11) Positive Image Overseas 

Mauritius benefited from the expertise of foreign investors from HK, France, 
UK, their marketing and management techniques and their knowledge of the 
global market. The number of entrepreneurs has multiplied relatively quickly 
and there grew a de facto partnership between government and private sector. 
Unemployment has almost disappeared, the economy grew at a satisfactory 
rate, our foreign exchange resources have reached comfortable levels, the 
Quality of Life of the people has improved. The role of local investment in 
the industrial development of Mauritius should not be mimised. In fact, in the 
seventies after the sugar boom, some of the profits of the sugar industry was 
plouged back in the manufacturing industry. Today, more than 55% of the 
capital invested in the EPZ comes from local sources. This shows the 
commitment of the local industrialists in that sector. 

The figures available show the progress of the industrial sector although we 
must acknowledge that to some extent low technology has been transferred 

New Challenges and Measures 

Since 1991, things have changed, the situation has evolved unfavorably for 
Mauritius. The increase in cost of production as a result of an increase in 
wages, freight, etc., which has not been compensated by an increase in 
productivity, the inability to cope with changing markets (smaller orders, 
shorter lead time have led to the closure of an number of factories, particularly 
in the textile and garment sectors). 

The liberalisation of the global market means that Mauritius will have to fact 
stiffer competition from countries such as China, India, pakistan which have 
plentifhl cheap labour. 
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However, Mauritian manufacturing companies do have a few major 
weaknesses which cannot be ignored, for example they have been able to 
make money even if they were inefficient Most importantly, here, we have 
two different typ es of manufacturing enterprises, a few of which are well 
structured, organised and financed whilst a large number are non-structured 
and amateurishly managed. The latter often lack a proper strategy, 
organisation and financial support and they comprise those companies which 
are sometime wable to understand buyers' needs, market trends. 

Performance of companies in Mauritius is not overall so good. Value added 
contents of Mauritian exports declined from 42%, to 36% over the 1991 to 
1993 period \Vhile operating surplus dropped from 22% to 17%. At the same 
time Mauritius, lost competitiveness in US market during the 1986 to 1992 
period when its share of garment exports fell from 52% to 370/0. 

Following a study carried out in 1992 by MEPZA in collaboration with 
National Computer Board based on a sample of 100 textile companies from 
the EPZ sector, it was revealed that the state of IT utilisation in this particular 
sector is very poor. 

According to this report only 48% of the companies were using IT with 60/0 
of them making use ofmini computer based systems and 420/0 using micro
computers. 

Mauritius is not upgrading its products fast enough because of the inadequate 
access to know how technology support. While education was adequate for 
garment production, it is inadequate for I. T. electronics. The main constraints 
to the implementation of an IT plan which would enable an up grading of the 
quality are: 

1) General lack of IT Culture in Mauritius 
2) Lack of leadership and commitment by top managers 
3) Lack of skilled and experienced top level IT personnel 
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4) Inadequate infrastructure in terms of availability and quality of lines 
for data transmission 

5) High telecommunications costs which has to be overcome 
6) Not enough exposure to emerging technologies 

Training in this sector is of vital importance if we want to upgrade quality and 
productivity. Improved education is therefore an essential component to 
continuing success. 

In the filce of shortage of tab our, manufactwing enterprises had to modernise 
their equipment and have recourse to automation or semi automation 
wherever possible. 

These are factors of concern for the Mauritians economy because the survival 
and growth of the manufacturing industry will depend to a large extent on its 
ability and keenness to improve its productivity and efficiency. Information 
technology in this context bas much to offer as an essential and strategic 
development tool 

To cope with the new realities, different measures have been and are being 
taken in line with our present industrial strategy. 

At National Level 

Vision 2020 

Over the years our planning horizon has become shorter. We moved away 
from 5 years planning to two 'three years plans and with the new realities 
emerging it has become vital to think more long term. In this context, 
national consuhations were held in August on The National Long Term 
Perspective Study. One of the studies on Industrial Development Strategy 
was carned out into the appropriate measures be taken to consolidate this 
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sector. 

TDS Project Technical Diffusion Scheme 

This project which will be introduced by the end of this month aims at 
assisting directly the private sector enterprises in acquiring world class 
technological know how to operate in a growth enhancing environment and 
compete according to new post GAIT market rules because it is believed that 
the industrial sector cannot modernise itself unless the other sectors of the 
economy do so. 

The project has four components 

Technological expertise 

The IDS will assist in buying technological expertise and brain services rather 
than mere equipment. Optimum use of equipment 'Will follow the acquisition 
of appropriate technological know how. 

World Quality Standards 

The second component is the strengthening of metrology, standards~ testing 
and quality assurance aims at giving Mauritius and its productive sectors the 
best infrastructure to assist them in raising the quality of the products to world 
standards and to ISO 9000 status. 

Tradenet system 

Electronical networking links among traders, shipping lines, government 
agencies, transpon companies, freight forwarders, banks and airlines, are 
being set up to enable the trading community and trade related setVices to 
operate much more efficiently. 



16] 

The setting up of a Computerisation Assistance Programme for Enterprises 
(CAPE) is to accelerate the diffusion of information technology within the 
small and medium sized firms. 

The IDS objectives are to offset learning costs for firms obtaining technology 
support services to improve productivity and competitiveness and promote 
diffusion of improved technologies through demonstration effects. 

Set up of an informatics park 

An "Informatics park" grouping all IT companies has been set up with direct 
links on all the five continents and it is ideally equipped to house all 
information technology activities that are called upon to playa leading role in 
the diversification of our industrial base and in the creation of well 
remunerated jobs. 

At organisational level 

MEPZA, an association of export companies has launched since 1992 the 
National Quality Award competition. This award aims at recognising 
companies which are making significant efforts to promote quality. To cany 
out the assessment of the companies MEPZA is having resources to 
consuhants from abroad. To ensure effective transfer of technology, MEPZA 
has retained services of consultants from the University of Mauritius to work 
with the foreign consultants. 

CONCLUSIONS 

For transfer of technology to be real and effective government must create the 
enabling environment which will foster the development of the economy, the 
private sector with the different organisations must define its needs to 
facilitate the planning and implementation of infrastructure, and training 
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supp ort. Only then can we begin to witness a real transformation of our 
industrial sector. 



TECHNOLOGY TRANSFER IN AFRICAN CIVIL 
AVIATION 

MOHAMED SADEK FODA 
NATIONAL CIVIL AVIATION TRAINING ORG. 
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A few days ago, 'the International Conference for People and 
Development announced the "Cairo Declarationll which launched in its third 
Chapter an appeal to the International Society to facilitate technology transfer 
to the third world countries and to allow an access for these countries to 
modem sophisticated technological achievements. Such a noble appeal should 
receive a warm welcome, but the Chinese proverb says that instead of giving 
a hungry man a fish to eat, teach him how to catch fish. Africa, for certain 
reasons, has been lagging behind the developed world and we have to admit 
that we are facing a wide gap to cross, but wby should we expect others to be 
wiDing to help us and take the risk of losing a wide and open market for their 
products? In plain words we have to set up our own. targets and develop the 
means to achieve them and this is the real challenge giving the due importance 
of our meeting and discussions. 

The problem which we are tackling has many aspects concerned with 
financial resources., availability of accurate information and statistics, planning, 
human resources., managerial capabilities ... etc. When we discuss Technology 
Transfer, we have to keep our eyes widely open on these factors, simply 
because technology is not something to be sold, bought or offered as a 
donation but it is rather like a seed expecting a fertile soil to grow. 

Needs Analysis 

Advanced Technology extends presently to cover nearly everything, 
from space shuttles to children's playthings~ so the first question for us to 
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answer is what exactly are our needs and in what priorities. The answer is 
mostly of a political nature depending on the strategies adopted by each 
country. Nevertheless, the decision maker will need to have - ready at his 
band - a proper definition ~ in a realistic way - for these needs, taking into 
consideration future expansion, all based on accurate information and 
statistics. 

Financial Resources 

If you have ample amount of money in your pocket, you may go into 
any department store you like and choose what exactly you need, best quality 
and at the optimum price. But if you ask the owner of a certain store a loan, 
you will be limited to choose from the goods in this particular store, will 
accept the higher prices and will slacken your requirements concerning 
quality. The third case when you ask for a donation or aid, then you have to 
expect goods which he failed to market for some reason or another. This 
example is analogous to the financial relations between countries. 
Consequently, the African negotiator in loans or aid agreements, bilateral or 
multilateraL should cater for the extension, as far as possible, of the right of 
free selection according to his own needs and specifications. 

Human Resources 

It is important to stress the fact that however or whatever the 
technological achievements might reach, it is the human factor that controls 
the whole process. Yes, a computer is so smart to perform any tasks, but in 
the absence of an efficient system - analyst, a skilled programmer and a well 
trained operator the smart computer would be merely a piece of corroded 
metal. Advanced technology means high and enormous capital, but many 
authorities give slight attention to another capital which should go parallel to 
it, namely investment in human resources. This implies that for any purchase 
of equipment, an adequate percentage - not less than 10% - should be 
allocated for training purposes (personnel, simulators, sample equipment 
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... etc). It is worth indicating the importance of factory training and field 
training by supplier's Commissioning engineers as a very special category of 
personnel can benefit from such training" so, they have to be chosen -with 
utmost care. 

Managerial Capabilities 

Management has proved to play a decisive role in the success of 
projects employing advanced technology. Those who can best effect change 
are those who, by virtue of their positions, can make strategic decisions to 
change direction and commit resources as necessary. Although the 
managerial influence is sustainable only when it starts at the top, yet, to 
implement management initiatives, middle managers must possess the 
necessary skiDs to effect this implementation. The managerial problem shows 
itselfparticu1arly with. professional (Engineers, physicians, researchers ... etc) 
who prefer to devote their time and effort to their own speciaIization rather 
than wasting time - as they believe - in managerial activities. However, 
continuous serious~ wen designed and highly oriented training programs for 
senior and middle management, in addition to an area to authority equal to 
responSl'bilities would contribute to a great deal in the success of technology 
transfer. 

As an example of the bearing of managerial capabilities at Mansoura, 
Egypt, we have two big buildings· next to each other. The first is the main 
Mansoura Hospital, a true copy of the public hospitals with their negative 
characteristics, while the second is an international centre for kidney diseases 
and their researchers. In this centre, the latest technologies in equipment or 
treatment - are utilised, very disciplined, very clean and very productive. Of 
course, the difference between the two buildings is management and the area 
of authority given to the centre's management. 

Planning 
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A well designed and flexible plan will be required to wrap up the 
preceding items, and others, in the form of a time schedule Showing the 
activities and expected outputs at each action, arranged in a way so as to 
augment each other towards the final target. Flexibility would allow to make 
for any deviations that might appear during the follow ... up procedures. In 
p lanning, we must recognize the challenge of increased technology and 
automation to satisiY development and efficiency and the interactions between 
personnel and bigh technology taking into consideration that: 

1- the best engineering solutions may perhaps be in conflict with the 
limitations inherent to human. 

2- the best training solutions may not be applicable due to constraints 
inherent to design. 

3- resuhs of research may not be relevant to the needs of an operational 
environment. 

In simple words the outcome or the final target should be a successful 
combination of the best that technology can produce and the best that humans 
can perform.. 

An A "iation Prescriptive 

As a member of the Aviation family, I shall try to shed some light on 
the various aspects of Technology Transfer in this field. During the last few 
decades, there has been an enormous and unbelievable development in the 
Aviation industry. The aircraft itself became a model where the highest 
technological human achievements are displayed. In a few years, the glass 
cockpit aircraft will dominate the world's fleets, more advanced models with 
more new automated features are on the way. Modem Air Traffic Control 
systems based on entire radar coverage, satellite and digital communications, 
computer processing and data links are now prevailing. Airports equipment 
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and facilities are also moving in wide paces on the same track Unfortunately, 
the third world countries have little choice to whether they would cope with 
these developments or not. The International Civil Aviation Organization 
(lCAO) lays down, mthin its conferences and regional plans, guidelines for 
the requirements and quality of each type of service and countries try to 
comply with these standards. There are no pen obligations, but if you operate 
an out of date aircraft or fun non-standard facilities at the airport who will 
take the risk to deal with you. So, in A viarion it is inevitable to adopt and 
keep abreast with the high technology utilised at the international level i e. the 
problem of Technology Transfer is forcing itself as a top priority leaving the 
answer to the concerned countries. 

Of course, the easiest and least tedious answer is to acquire and pay 
for these advanced and top technology equipment. The cost - if it could be 
afforded - will exceed several billions of dollars every now and then, but we 
shall boast everybody and everywhere that we are using the latest 
technological development. This solution is - for example - adopted by many 
OPEC countries, but when they acquired the technology, they found that it 
was imperative to rely upon foreign expertise, technicians and operators to 
function and maintain the equipment. This led to a situation of "importing the 
technology" but it is in no way IItechnology transfer". Fortunately, most of 
our African countries cannot afford to join this experience. 

The E1M!tian ExPerience 

During the last few years a lot has been done along the various 
aviation sectors in Egypt as follows: 

- Egyptian has renewed its fleet completely and it operates the new 
versions of the Boeing and Airbus. They pay for the aircraft from 
their own income without the need to ask the Egyptian Government 
to give a guarantee to the banks financing the purchases. 
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- The Civil Aviation Organization (CAO) installed and operated the 
IICairo Automated Control CentreU which allows radar coverage for 
the whole Flight Information Region (FIR) based on the french 
QUA TRAA IV system The Centre is connected to six radar stations 
(primary, secondary and mono-pulse) ten VORIDME sites, extended 
range VHFIUHF communications, satellite communications and is 
served by a big number of computers. 

- Cairo Airport Authority (CAA) competed terminal building 2 
equipped with all modem facilities for operators, airlines and 
passengers. A study is presently going on to build terminal 3 to 
accommodate for the growing traffic of flights. 

How all these achievements were made in a country belonging to the 
third world where the financial resources are very limited? Apart from the 
political good relations which led to having loans at the best available 
condition the direct answer would be: 

EDUCATION AND SPECIFIC TRAINING 

And I would claim that the national Civil Aviation Training 
Organization (NCATO) pJayed an important role in this concern. 

Role ofNCATO 

With the tremendous developments in the aviation industry, vocational 
training was not sufficient to satisfY the requirements by personnel who would 
be able to handle and deal with the new state of art. On the other hand., 
traditional universities could not provide graduates who could be charged to 
work in aviation branches directly upon graduation, for they had first to obtain 
licenses and ratings, which mean a loss of time and money. To start from 
where others endetL NCATO officials visited the most advanced aviation 
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training facilities in USA, UK, France, Germany, Sweden, Japan .... etc. and 
moulded their individual experiences into an approach suitable to the 
requirements of the local and regional needs and circumstances which will 
lead to a successful Transfer of Technology. 

As an example, when the CANe was being established, the CAO sent 
the first group to get "factory training". It is needless to say that they were 
senior officials who were received with hospitality and interesting visits to 
factories and historical places. But for the following groups, CAO had 
another scheme, candidates were sent to NCATO where they learnt basic 
sciences and a sound technological and academic approach to the subject of 
their training. During their factory training they were able to obtain all the 
information they needed and came back home to operate and maintain the 
equipment with optimum efficiency. 

This role is not characteristic to NCATO alone, but it is given as an 
example to what aviation schools in Afiica can do and have to do. 

NCATO; A VEIDCLE FOR TECHNOLOGY TRANSFER 

Apart from the short courses, conducted at NCATO, which cover a 
\.Vide span of aviation activities, a 30 month pilots training programme allows 
students to cover PPL, CPL, ATPL (THEORY), IR and ME to be ready to 
seNe in airlines. The need for aviation personnel who are able to deal with 
advanced technology made NCATO to decide to undertake the challenge. 
We went to Embry Riddle Aeronautical university, one of the best specialized 
and aviation oriented educational establishments in U. S.A., and asked them 
a simple question: What would our graduates need to cover to enable them 
to sit for your degree exams? A master plan was devised indicating 
requirements to develop courses curricula, strengthen basic and applied 
sciences and the introduction of advanced technology laboratories and 
workshops to supplement the theoretical subjects. During the last few years 
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NCATO has acquired about 30 modem labs e.g.: 

mM AS/400F Supplemented with PS/2 (286, 386,486 pes 
for computer sciences training and CAT for students. (Funded 
by UNDP and Government) 

Microelectronics and digital communications (Govern. ) 

Satellite communications (U. S. AID) 

ATC enroute radar simulator (French loans) 

Tower simulators (Gove.) 

RlT and AFTN simulators (U.S. AID) 

Basic Sciences and Language Labs (Gov. ) 

Wind Tunnel (U.S. AID) 

Composite Materials Technology (U.S. AID) 

Flying simulators (Gov.) 

Ten of our teaching sta:ff'were sent to France to obtain their P.HD in 
aviation sciences in addition to eight people on the same track with Egyptian 
Universities. 

Within a protocol agreement between NCATO and ERAU there are 
now three degree programs available for NCATO students: 

B. Sc. in Aircraft Engineering Technology 
Duration Five years, the first four years to be spent in Egypt, 



the fifth would be at ERAU, USA 

B.Sc. in Avionics Engineering Technology 
Same as above. 
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B. Sc. in Professional Aeronautics (Air Traffic Control) 
Duration four years, three in Egypt and the fourth at ERAU, 
USA. 

This year 1994/1995 a fourth degree program. has been launched in 
II Aviation Computer Sciences" for three years in Egypt and a fourth year at 
ERAU. 

We anticipate that graduates of these programs will be at an 
academic/technologicallevel which would make them qualified to deal with 
sophisticated techniques and undertake the message of Technology Transfer. 

Negotiations are going on with the Canadian authorities (CIDA) to 
contribute in the establishment of the IJInstitute of Air Transport and Aviation 
Management" to enhance education in these fields. 

NCATQ, for Egypt as well as for Africa 

NCATO has the honour of training hundreds of Aftican aviation 
personnel so far and will hllve the honour to receive more. We are ready to 
extend our experience to all our Afiican brothers who want to make use of it. 
In this respect I believe that EC~ AFCAC and other aviation agencies have 
a lot to do for the necessary coordination among African institutes and 
countries. Let me take this opportunity to remind ECA of the proposed 
African Civil Aviation Academy, if we really have the intention to effect a 
successful Technology Transfer to the African Civil Aviation. 





NATIONAL EXPERIENCES IN TECHNOLOGY 
TRANSFER: THE CASE OF TANZANIA 

E.L. Kamuzora 

1. BACKGROUND 
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Tannnia's economy is predominantly rural-based. For that reaso~ industrial 
and technological development has so far played a relatively minor role in the 
overall economic development of the COlUltry. With the structural adjustment 
programmes financed mainly by multi-lateral donor agencies, the country 
attempted a reorganisation of its development policy through programmes 
which were aimed at, among other things, restructuring industry for increased 
output and productivity. With the enactment of the Investment (Promotion 
and Protection) Act of 1990, the Government has liberalised the economy, 
and this has in tum given rise to more investments with an inevitable injection 
of foreign technology in the country. 

Over 80% of the country's technology inflow has been through official 
development assistance in which more than 40 donors have been involved. In 
the past there has been no national strategy or plan for proper selection and 
acquisition of appropriate technology or for proper mechanisms for effective 
integration of technology with the local research and development (R&D) 
efforts. Consequently the country could not effectively adapt and internalize 
the technology it acquired from abroad. 

2. POLICY REFORMS RELATING TO ACQUlSmON AND 
APPLICATION OF SCIENCE AND TECHNOLOGY 

2.1 STRUCTURAL ADJUSTMENT PROGRAMME 
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In order to promote the flow of technology in the country, the Government 
has decided to hoeralize the economy. This, in effect, meant a shift from a 
socialist to a market economy. This has been achieved through the enactment 
of appropriate new laws such as the Investment (Promotion and Protection) 
Act of 1990 and the amendment of some of the existing ones. So as to 
encourage foreign investments the Government has established the Investment 
Promotion Centre (IPC) to facilitate the processing of investment applications 
and also to grant .fiscal and other incentives. All these measures were aimed 
at attracting investments which will in tum bring in new technologies. 

2.2 NATIONAL SCIENCE AND TECHNOLOGY POLICY 

2.2.1 Policy in General 

To give more weight to the promotion of Science and Technology the 
Government crated in 1985 a full-fledged Ministry of Science, 
Technology and higher Education. One of the first activities of this 
new Ministty was to fonnulate a policy on science and Technology. 
This policy aims at achieving the following objectives: 

(a) To protect and enhance Tanzania's political and economic 
independence; 

(b) To build up national scientific and technological capabilities 
aimed at achieving the national goal of se1f-reliance; 

(c) To enhance the application of Science and Technology to 
socio-economic development in order to improve the standard 
of living of the populace and meet the basic needs of the 
masses; 

(d) To stimulate the generation of scientific and technological 
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knowledge which is to be applied for the development of the 
nation's natural resources as fully as possible, and at 
reasonable costs, in conformity with the country's policies; 

(e) To inculcate a science and technology tradition and 
consciousness in the Tan zania society; 

(f) To strengthen national science and technology development 
institutions, including the strengthening of high level 
manpower training, motivation and retention, and the 
establishment of new institutions ooere necessary, for research 
and training of scientific and technological manpower; 

(g) To provide attractive terms and conditions of service, 
including adequate research facilities and conducive research 
environment, for good Tanzanian scientists and technologists 
in order to encourage and induce them to give their best 
service to the country and at the same time minimise brain
drain; 

(h) To establish an appropriate legal framework - laws, 
regulations and rules - for rationaizing, assessing, monitoring, 
and controlling the choice and importation (or transfer) of 
technology such that only relevant technologies are promoted 
andfnnported In this context, relevance will be judged on the 
basis of socio-economic needs ofT anzania and parity with the 
countJYs policy of self-reliance; 

(i) To institutionalize a mechanism for identifying, encouraging, 
and evoking potentialities of special talents, aptitudes in 
Science and Technology among Tanzanians, especially youths, 
in order to enable the nation to fully benefit from the 
establishment of a strong fOWldation for scientific and 



176 

technological development in the future; 

G) To achieve a critical mass in Scientific and Technological 
manpower by the year 2000, at least in the key sectors of the 
Tanzanian economy, particularly in Agriculture and Industry:t_ 
so as to enable the country to adopt, adapt and absorb 
indigenous, and foreign technologies; 

(k) To promote exploitation and rational utilization of natural 
resources, including energy resources; and the development of 
industries and transportation systems, without undue 
disturbance of the ecological and social balance; 

(1) To promote the advancement of women in science and 
technology, making women innovative and conscious of 
science and technological uses in their everyday life; 

(m) To promote specific simple and applicable scientific and 
technological innovations that reduce the drudgery of life of 
women hence releasing them to more productive and 
economic venture; 

(n) To acquire a national capacity for autonomous decision 
making in technological matters. 

2.2.2 Policy as it Applies to Technology 

The aims of this policy as it applies to technology can be summarised as 
follows: 

It must be aimed at providing enterprises with the necessary capacity to 
understand better the principles of technology they are using to master its 
application and introduce modifications which make it more suitable for their 
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specific operating conditions. In view of the above, it must have the following 
objectives: 

(a) Creation of an indigenous technological capacity, especially 
one aimed at producing basic goods; 

(b) Regulation of the process of importation offoreign technology 
thus reinforcing the bargaining power of technology buyers by 
developing the capacity to identify, select and incorporate 
technology; 

( c) Promotion of the interconnections between indigenous 
technological activities and productive processes; 

(d) Increasing the technological absorption capacity by 
desegregating the technology package and developing a 
capacity for engineering design and consultancy; and 

(e) Fostering the demand for local technology. 

2.3 ESTABLISHMENT OF A COMMISSION FOR SCIENCE AND 
TECHNOLOGY 

Another policy measure that has been adopted by the Government was the 
transformation of the Tanzania National Research Scientific Council into a 
new body, the Tanzania Commission for Science and Technology 
(COSTECH), which would focus not only on research but also on the 
practical applications of Science and Technology. This transformation was 
effected in 1986 through the promulgation of an enabling Act of Parliament. 

2.3.1 Coordination of Research and Technological Actiyities 
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In an effort to build up and strengthen technological infrastructure the 
Government has established a number of Research and Development 
institutes and consulting organisations. These include: 

Institute of Production Innovation (£PI). 

Tanzania Engineering and Manufacturing Design Organisation 
(TEMDO). 

Tanzania Industrial Research and Development Organisation 
(TIROO). 

Centre for Agricu1tural Mechanisation and Rural Technology 
(CARMATEC). 

Tanzania Automotive Technology Centre (T ATC) 

National Engineering Company (NECO) 

National Estate Design Company (NEDCO) 

Tanzania Industrial Studies and Consulting Organisation 
(TISCO) 

The Tanzania Commission for Science and Technology has been given the 
responsibility to coordinate the technological work carried out by these and 
other organisations especially those involved in sectoral scientific research. 

2.3.2 Centre for tbe Development and Transfer of Science and 
Technology 

Among its fimctions COSTECH was charged with the responsibility of 
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establishing the Centre for the Development and Transfer of Science and 
Technology (CDFST). The main objective of the Centre is to increase the 
overall effectiveness of technology transfer through the improvement of 
selecti~ negotiati~ acquisition, coordination and subsequent development 
of the technology transferred as well as to conceive policy measures that will 
facilitate an enabling environment for technology autonomy and sustainable 
industrial development. 

In particular, through the establishment and operation of the Centre it should 
be ensured that: 

( a) the technologies selected suit current and future local socio
economic, technological, cultural conditions and are 
environmentally sound; 

(b) the tenns and conditions upon which foreign technologies are 
acquired are the best possible to achieve; 

(c) the transfer process itself takes place in a smooth and rapid 
manner; 

( d) the technologies acquired are as much as possible compatible 
to each other; 

( e ) the technologies transferred are rapidly and effectively 
adapted, assimilated, indigenized and, where appropriate, 
further developed and sustained thus contributing to local 
technological capability and to the overall national 
technological development; 

(f) development of indigenous technology is given due emphasis 
and once developed such technologies are commercialised 
and, as far as imported technology is concerned, no undue 
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competition is allowed during the formative period. 

So that the above objectives are realised, the centre should do 
the following: 

(i) become the central co-ordinating organ of all technology 
transfer projects, including both equipment supply and know
how~ in the manufacturing as well as the agricultural sector~ 

(ii) become depository of all relevant information pertaining to 
transfer of technology, including technology selection, 
contract negotiation and technology monitoring; 

(iii) improve and/or develop capability to promote acquisition, 
development and intemationalisation of technologies 
appropriate to the country; 

(iv) develop capability to advise and assist the government and the 
private sector on matters related thereto, including the 
participation in and contribution to the success of technology 
negotiations; 

(v) stimulate indigenous capability for development of local 
technology through R&D effort leading to adaptation and 
innovation. 

3. OBSTACLES WHICH HINDER THE APPLICATION OF 
APPROPRIATE TECHNOLOGIES 

3.1 INADEQUATE RESOURCES 

As pointed out in the foregoing, the Government has tried very hard to put in 
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place a sound technological infrastructure so as to create a suitable 
environment for selecting, adapting and internalizing technologies. The 
myriad institutions that comprise this infrastructure need more resources than 
are available. Most of them depend on budgetary allocations from the 
Government vvhich have turned out to be inadequate. The result of all this is 
that they cannot afford to hire or retain the experts they need nor can they 
procure the equipment that is needed for efficient and effective operation. 

3.2 TOO MUCH DEPENDENCE ON FOREIGN EXPERTS AND 
CONSULTANTS 

To be able to make an informed opinion on what is appropriate one needs to 
be familiar with the conditions obtaining in the recipient country. What is 
happening in Tan71lnia, and I am sure in other developing countries~ is the 
mistaken view that experts from a technologically developed country are 
always better placed to determine what is appropriate for Tanzania. We 
cannot make meaningful progress if we do not rid ourselves of this mentality. 

3.3 THE PROBLEM OF LICENSING AGREEMENTS 

License Agreements represent a feature of the whole domain of industrial 
property - inventions, trademarks, design etc. The right to use the subject 
matter of the license within the limits laid down in the agreement represents 
for the licensee the essential part of the content of a license agreement. The 
following points relating to Licensing arrangements are pertinent: 

(a) In most cases foreign participation (especially mes) in the 
ownership of a finn (licensee) is a prime factor influencing the 
choice of technology. 

(b) Licensing arrangements are not necessarily concerned \\Jith the 
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(c) 

(d) 

(e) 

4. 

transfer of knowledge,e skills and/or capabilities to the 
licensee. 

The basic rights conferred under the license agreement are the 
use of material embodiment of technology or the products of 
technical knowledge, under specified terms and conditions. 
This may lead to the consumption of imported aspects of 
technology. Licensing arrangements may also be concerned 
with the assembling of particular or specified products as 
contrasted with the manufacturing or building of a complete 
technological system upon which licensed products and 
different other forms of products can be manufacture in 
response to local demand. 

The use of some elements of consumption or marketing such 
as brand names, trade marks, etc. are common in licensing 
arrangements. This may have a negative effect on technology 
transfer and development. 

We can, in short, say that most license agreements applicable 
in Tanzania today are not geared towards technology transfer, 
but the right to produce a product. They are yet to be utilised 
as a vehicle for know-how or technology transfer. 

CONCLUSION 

The whole issue of technology transfer cannot be discussed in exclusion of the 
related question of choice of technology. Very often this latter issue has 
revolved around the question of whether technology should be transferred in 
a capital intensive form which corresponds to advanced technologies in the 
highly industrialized countries~ in a labour intensive form which in the 
advanced countries is archaic and in the underdeveloped countries not 
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available, or in some variant of intennediate technology which treads the 
golden mean of uncommitment. But it should be obvious that these are 
niceties of efficient resource allocation of d~endent economies. For in this 
context the key question is llQt the level of capital intensity at which a process 
is introduced, but its adaptability as a carrier of self-generating institutional 
and technolo&ical change. The choice therefore takes its place not from 
capital-labour relations as such but from the level of technical sophistication 
that can be institutionally supported and that will act as a catalyst for further 
institutional diversification and integration. 

The relevant issues for consideration under choice of technology in Tanzania 
type economies can thus be briefly summarized. First, does the technology to 
be introduced stimulate new skills, new capabilities, new organisation? In 
other words does it contnoute to institutional building? Secondly. does it lead 
toward technological autonomy or a perpetuation of dependency, especially 
on mother companies in foreign countries? Thirdly, does it contribute 
towards technological integration? Fourthly, is it compatible with reasonable 
resource management at nationa11evel? Fifthly. does it help to tie together 
universities and research institutes with production enterprises? 

The above are the considerations that have a direct bearing on the question of 
technological autonomy versus dependency which determines the destiny of 
a country -within the broader world political and economic system. 





TECHNOLOGY TRANSFER, NEGOTIATION AND 
ACQUISITION IN THE INDUSTRIAL SECTOR IN 

UGANDA 

Dr. E. Kasirye-AJemu 

INTRODUCTION 
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Up to 1971, Uganda had a significantly developed industrial sector, which 
satisfied local demand for a variety of consumer goods although imported 
products from Britain and India found market as well. In certain sectors like, 
textiles, cooking oil, sugar among others., surplus production was exported. 
With the sudden exodus in 1971 of the Asian community that had the 
industrial skills and technical know-how, plus the protracted turbulent events 
that persisted from then up to 1985, the processing and manufacturing sector 
drastically declined. By 1985 industrial production had ground to a hah in 
most industries. The present government had to rethink previously 
established policies in an endeavor to reverse the course of economic decline 
for the country. Since 1986, the government has purposefully put into place 
policies and structures intended to put the country on the course for recovery 
plus industrial and overall economic development. The government has 
advocated for Science and Technology among the vital tools for achieving the 
above. 

TECHNOWGY POLICY 

The Uganda National Council for Science and Technology and the 
Technology Policy 

The national science and technology policy is traced back to 1970, when after 
8 years of independence the government through Cabinet decision set up the 
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National Research Council to coordinate research. 

The Council existed as a department in the Ministry of Planning and 
Economic Development until 1990. As a demonstration of government's 
increased awareness of the potential of Science and Technology for national 
development, the Uganda National Council for Science and Technology 
Statute was enacted in 1990. This Statute transformed the former National 
Research Council into the Uganda National Council for Science and 
Technology (UNCST), with a wider mandate and semi-autonomy. The 
Council still remains in the same parent Ministry (llOW Ministry of Finance and 
Economic Development) because Technology Policy is a component of the 
national development plan. 

The UNCSTs broadened mandate covers coordination, formulation, 
implementation and management of policy for science and technology and 
research in all sectors of the economy. Actual execution/application of 
research and technology remains the responsibility of the various sectors of 
the economy. 

The Internal Triannial Review Group Report on UNCST itemizes the 
functions of the Council as sho'WD. below giving an indication of the broad 
nature of the Council's mandate. The functions are: 

(a) advise on an co-ordinate the fomrulation of an explicit national 
policy on all fields of science and technology; and 

(b) to assist in the promotion and development of indigenous 
science and technology through: 

(i) preparation of science and technology plans; 

(ii) the organization of training of science and technology 
(S&T) manpower; 
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(iii) the carrying out of scientific and technological 
research and development ( R&D); 

(iv) technology transfer and adaptation; 

(v) utilization of natural resources and local manpower; 

(vi) the establishment of research and experimental 
development institutions, science and technological 
documentation and information services, pilot plants 
and other testing grounds and standardization and 
quality control centres, and 

(vii) encouragement of local innovations by providing more 
rapid and less costly incentives and programming 
integrated and co-ordinated science and technology 
activities; 

(c) to assist in the rationalization of the use offoreign science and 
technology; 

(d) to act as a clearing house for information on research and 
experimental development taking place in scientific 
institutions, centres and other enterprises and on the potential 
application of their results~ 

( e) to protect intellectual property through appropriate patent 
laws and to operate a national patent office; 

(f) to disseminate research and development findings through 
seminars, workshops, publication of journals or any other 
means of publication of research findings; 
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(g) to recognize and honour scientists and technologists through 
awards or presentations for outstanding achievements in 
science and technology; 

(h) to work in close co-operation with and co-ordinate all 
scientific and technological activities of persons, institutions, 
sectors and organisations; 

(i) to draw up estimates for the implementation of the national 
science and technology policy and plans on disbursements to 
the agencies concerned; 

0) to review generally and advise on programmes and budgets for 
the promotion of science and technology; 

(k) to carry out any other functions that may be incidental or 
conductive to the above functions, or the Minister may assign 
to it. 

For administration, the Council is manned by a permanent Secretariat headed 
by an Executive Secretary. The Council's multisectoral responsibilities are 
facilitated by six (6) specialized Technical Committees in the respective areas 
of: Social Science Humanities, Physical Sciences, Agricultural Sciences, 
Medical and Veterinary Science, Natural Sciences, Industrial Sciences. 

Through the specialized Technical Committee for Industrial Sciences, the 
Council is able to review technical issues related to industry and advise 
government on pertinent policy matters, including financing, training, 
technical information, essential project for promotion of technological 
development and application of results of technological activities. 

As a priority towards advising government the Council fommlated a national 
Science and Technology Policy, which has been presented to government. 
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The Industrial Policy 

The Ministry of Trade and Industry in 1993 prepared a Draft for 
Industrialization Policy. The Policy when adopted by government will 
provide another implicit means of promoting technology transfer. The goal 
of the Industrial Policy is to establish a strong, viable, sustainable and 
internationally competitive industrial sector, integrated with the rest of the 
economy through backward and forward linkages, as an. important contnoutor 
to the development of an "integrated, se1f-sustaining national economylf. 

Among the objectives of the policy are the following which ultimately result 
in technology transfer and promotion: 

L to create the inter--and intra-sectoral linkages., 

2. to use and add value to the country's natural resources, and create 
new markets, 

3. to diversify exports, and reduce the import bill by efficient import 
substitution, 

4. to increase private sector participation in industry., 

5. to reverse the trend back to monetarisation of the economy 

6. to foster skill development in the labour force, 

7. to promote industrial research and development, 

8. to facilitate the use, adaptation and transfer of advanced technology, 

9. to contnonte to a dynamic and ecologically sustainable growth of the 
economy. 
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Indicative Industrial Plan 

The government, through the Ministry of Trade and Industry with the 
assistance of United Nations Industrial Development Organization (UNIDO) 
has prepared an Indicative Industrial Plan (lIP) for Uganda for the period up 
to 1997 and immediately beyond. The completed plan is to guide government 
and business on industrial strategies and policies and development priorities 
at both sectoral and sub sectoral levels, 'With emphasis on involvement of the 
private sector. The lIP was developed through consultative workshop of 
priority sub sectors which identified the constraints and the requisite 
requirements of the various sectors. Technology negotiation, and transfer, 
application and sustainability are implicity components in the lIP, as illustrated 
by some of the identified basic constraints listed below which inhibit 
productivity and competitiveness in industry: 

Outdated/obsolete industrial plant. 

Unreliability/scarcity of production inputs (including locally fabricated 
spare parts and components). 

Lack of information. 

Restricted access to financing. 

TECHNOLOGY NEGOTIATION AND ACQUISITION 

Negotiation for technology as an planned undertaking is lacking in the country 
and is very weak at best. The general lack of knowledge on negotiation for 
technology by those who want to acquire it and the difficulty in easily 
identifying the locally available experts in this area plus unavailability of 
relevant technical information are contributory factors to the state of affairs. 
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No government institutions are in place yet to directly assist mth technology 
negotiations. The terms for technology transfer and acquisition be it know
how, equipment, materials or machinery are presently dictated by the- offerer 
contracting party. Uganda entrepreneurs source machinery from whoever and 
wherever without thorough proper evaluation, because of the difficulty in. 
getting easy access to information and technical advice locally. The offerer 
contracting party often suggests the most expensive option be it in industrial 
machinery or computer system, regardless of whether or not it is the most 
suitable. Consideration for availability of spare parts and local expertise for 
repair and maintenance of the technology, among other things is usually 
ignored. The result is that a lot of expensively acquired machineIY and 
equipment ends up gathering dust without being installed or when set up it 
operates for a short time and is never repaired to operate again. Where expert 
repairers and/or !tout ofproductioll u spare parts must be sought, these tend 
to be very expensive, making the -whole acquisition of the particular 
technology uneconomical. 

Apart from tangible aspeCts of technology in form of materials and machines, 
Uganda has over the past 10 years had an wtprecedented inflow of technical 
know·how in form of foreign consultants and experts in all fields and industIy 
has been no exception~ 

In this area, the country has had minjmum actI:Ye participation in the selection 
of the required consultants. The donor community, the international Non 
Government Organizations (NGOs),joint venture partners have often singly 
been the determinants of what technological know how to inject into the 
country. Where careful evaluation and selection of the consultant(s) for the 
task at hand has been done, technology transfer has been acquired and bas 
taken route with the assistance of the consultjUlts and experts. In the case of 
uganda, however, there have also been a significant failure in technology 
transfer for many projects due to the exclusion of the recipients from the 
negotiation process stage for a suitable individual( s) to undertake the 
assignment. 
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Liberalization and investment promotion policies of government have been 
conducive to improvement of technology negotiatio~ despite the predominant 
weakness in this area. Some joint venture transfer of technology in the 
industrial sector have been successfully negotiated. For example, in the recent 
past one of the sugar manufacturing companies concluded a joint venture 
agreement on the transfer of technology for the use of aspartame (an artificial 
sweetener) in Uganda. 

INSTITUTIONAL FRAMEWORK AND OTHER MEASURES FOR 
PROMOTING TECHNOLOGY TRANSFER AND USE 

Uganda Small Scale Industries Association (USSIA) 

Whereas government institutions are charged with the responsibility of setting 
up structures and mechanisms for facilitating transfer and instanation of the 
technologies~ the private sector in Uganda has emerged to be an effective 
mechanism of promoting innovative skills and copy technologies (Nyiira, 1993 
a). Consequently, many small and medium scale enterprises are currently 
engaged in fabrication, foundry technology. Another emerging area is food 
processing. Great interest for acquiring technology and fabricating similar or 
imitation products locally exists among the technology applicators. Service 
industries and the manufacturing sector in general rely on maintenance and 
production technologies which necessitate provision of spare parts even for 
what is considered obsolete machinery in other countries. Therefore, over 
time such institutions have developed special skills in fabricatio~ metallurgy 
and instrumentation technology. 

Due to their ingenuity, the small scale manufacturers are the ones who kept 
the economy running during the years of economic decline. The central role 
of the small manufacturer in technology transfer and adoption in Uganda has 
been recognized nationally. In order to have coordination, facilitate 
technology transfer and to allow government and other interested parties to 
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assist small scale industrialists., they formed a national association, the Uganda 
Sma1l Scale Industries Association (USSJA). USSIA is the central institution 
in the promotion and development of technologies appropriate for small scale 
enterprises. 

Uganda Manufacturers Association (UMA) 

The Uganda Manufacturers Association (UMA) is a strong institution in the 
management of technology reJated information and know ho. UMA is highly 
respected and listened to by government. It has a coordination network with 
institutions and government departments it finds appropriate for purpose of 
industrial development. Many consultants have been channelled through 
UMA to benefit its members. UMA is the prime and fastest channel for the 
negotiation, transfer, installation and use of technology in medium and large 
scale industry. 

To ensure appropriate services for its members in various fields including 
technology information and expertise, sourcing machinery and equipment, 
technology transfer, project formulation, UMA established a Consultancy 
Services Unit. The Uganda Manufactmers Association Consultancy and 
Information Services Limited (UMACIS) is the technical services arm of 
UMA. On behalf ofUMA, UMACIS among other things somces and assists 
with application of appropriate technology for its members. In the food 
processing sector, UMACIS in conjunction with Uganda National Bureau of 
Standards have hosted workshops, in the areas of Product Packaging and 
Marketing and Quality Contr01lQuality Assurance in the Food Industry. For 
the workshops UMACIS sourced consultants from the Sharing United States 
Technology to Aid in the Improvement of Nutrition (SUSTAIN) Programme, 
Project SUSTAIN. 

The government has in addition to the Council for Science and Technology 
referred to earlier put in place institutions and other measures that indirectly 
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promote overall transfer of technology into the country for industrial 
development. These institutions include the Uganda National Bureau of 
Standards and the Uganda Investment Authority. Other measures include the 
initiation of Industrial Roundtable Discussions, a project on Strengthening of 
Endogenous Capacities in Science and Technology through National Policy 
Dialogues and Structural adjustment policies. 

Uganda National Bureau of Standards (UNBS) 

UNBS is a government institution mandated to elaborate and promote 
application of national standards and to oversee matters relating to quality in 
all sectors of the economy. The UNBS can adapt or adopt international 
standards for application within Uganda. The UNBS is also the national 
custodian of Metrology (measurement) standards 'With a responsibility to 
ensure their cahoration and traceability to international standards. 

By Virtue of its mandate the UNBS is an indispensable strategic tool for fast 
guaranteed technology transfer and overall industrial development. 

A standard is defined by the International Organization for Standardization 
(ISO) as: " a document, established by consensus and approved by a 
recognized body (such as a National Standards Institution) that provides for 
common and repeated use, rules, guidelines for characteristics for activities 
or their results, aimed at the achievement of the optimum degree of order in 
a given contextu

• In short, standards are technical specifications or documents 
aimed at the promotion of optimum community benefits or a solution to a 
recurring problem. A standard should be based on the consolidated results of 
science, technology and experience. 

The process of standards formulation and adoption promotes technology 
transfer. In the process 'of standards fonnulation the attainable level of 
technology under given situations is considered along with the available 
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scientific data and experience. Therefore, a standard is elaborated when it has 
been ascertained that its implementation is possible. Standards are 
internationally fonnulated by Technical Committees composed of 
industrialists, users, consumers, professionals, government and other 
interested parties. This ensures technological inputs into the standard from 
different perspectives. It is, therefore evident that standards enable fast and 
successful transfer of technology. The transfer is even faster when 
international standards are adopted. 

Metrology (measurements) and guaranteeing of their accuracy are a must to 
ensure that the transferred tecbnology is suitable for the new situation and that 
it will remain the reliable one installed 

Uganda Investment Authority (UIA) 

The U1A was established through the Investment Code Statute of 1991 and 
has since then played a central role in sourcing and facilitating investment in 
the country, thereby indirectly being an agent for rapid technology transfer. 
The liberalization of the Investment climate and the incentives given to 
investors have positively influenced inflow of technology. Promotion of joint 
ventures by the Code has further boosted technology acquisition. Indirectly 
the functions of the UTA listed below in particular, promote technology 
transfer, namely: 

promote, facilitate and supervise investments in Uganda, 

to recommend to the government national policies and programmes 
designated to promote investment in Uganda, 

to assist potential investors in identifying and establishing investment 
projects in Uganda. 
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Other Technology Transfer Measures 

Industrial Roundtable Discussions have been used by the Ministry of Trade 
and Industry as a measure intended to identify issues concerning industrial 
development including technology transfer. 

A project within the Ministry of Trade and Industry entitled II Strengthening 
of Endogenous Capacities in Science and Technology through National Policy 
Dialogues" has been another initiative aimed at alleviating the inherent 
weaknesses due to insufficient local capacity to exercise independent 
judgement and actions regarding the generation:J acquisition and deployment 
of technologies for social and economic development. The project was 
implemented through a series of studies by national experts on issues that 
included the impact of macro-economic policies and the legislative framework 
on technological innovation, industrial research and development as well as 
the Science and Technology infrastructure and its utilization for socio
economic objectives. In addition to the studies, a series of Stakeholder Policy 
Dialogues were held to get a wide consensus on the issues. 

The unpopular structural adjustment policies are reported to have had a 
positive impact on technology transfer according to as study by the National 
COWlcil for Science and Technology. (Table 1). 
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Table 1 The impact of structural adjustment policies on science and 
technology in Uganda (from study conducted by UNCST, 
1993) 

Policy/Changes 

Public Service 

Taxation of personal income and 
company profits 
Exchange rate policles~ 

liberalization of market rates 

Interest rate structures 
banking policies 

and 

Implications of the policy/changes for science and 
technology 

caused savings, rigorous prioritization and better 
management of S&T resources resulting in improved 
performance 
increased revenue collection. improved investment 
inS&T 
increased revenue and promoted export 
commodities. demand for technology and 
socioeconomic research increased, improved 
efficiency of individual researchers 
controlled inflation, affected investment downwards, 
triggered more interest in microeconomic studies. 
and led to attitudinal flexibility among researchers 
reduced public sector financial burden, imposed 

Removal of subsidies 
technological inputs 

of judicious use of technological inputs, research 
emphasis and utilization turned to low input 
technologies 

lietnovalofexporttaxes 

Increased funding for agricultural 
research 

Increased funding of basic rural 
infrastructure 

Source: Nyiira 1993 (b) 

reduced revenue and public sector investment in R 
& D, increase private sector earning and interest In 
technological (S&T) investment 
increased debt burden, improved technology demand 
and technology transfer mechanisms~ efficient 
technology management and improved R&D 
performance 
increased external indebtedness, encouraged 
investment and export, improved strategic planning 
for and application of S&T. stimulated client-
oriented R&D and increased demand for technc ·ogy 
transfer 
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INTELLECTUAL PROPERTY RIGHTS 

The intellectual property rights for Science and Technology in the country fall 
jointly within the Ministry of Justice and the recently established Uganda 
National Council for Science and Technology. Prior to establishment of the 
Council, the Ministry of Justice was the sole custodian of the rights. The 
responsibilities have since been divided up as follows: 

Legal and Procedural aspects are the concern of the Ministry of Justice. 

Intellectual and Industrial property rights information management is under 
the Council. The division of responsibilities is in the process of being 
streamlined. 

CONCLUSIONS AND RECOMMENDATIONS 

The national policies in Uganda on technology transfer are implicit and will 
require redefining as the Council for Science and Technology which has the 
coordinating role becomes firmly established. Sectoral technology policies 
are, however explicit. The private sector in Uganda is presently the main 
player in negotiation and transfer and acquisition of technology. The private 
sector will gradually get strengthened by the government established 
institutions concerned with science and technology. 

In Uganda's case a number of constraints have been identified which if 
alleviated or solved would facilitate technology transfer. Although not 
exhaustive some are highlighted here below: 

The linkage between technology generating institutions and 
technology utilization sectors is quite weak. 

Technology information is often lacking and the capacity for national 
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institutions to commercialize technological infonnation is at a nascent 
stage. 

Local manpower with requisite technical know how is inadequate and 
some sectors such as food engineering, is non existent. 

The technological administrative framework needs strengthening and 
management needs stream1ining, to ensure strong linkages among 
institutions responsible for use of technology. 

The school syllabi and curricular of institutions ofbigher leaming plus 
areas of emphasis for admissions, need review to cater for manpower 
requirement in the technology field. 

Local Research and Development in technological fields is seriously 
lacking. 

As the relevancy of technology transfer in industrial and overall national 
development becomes clearer to government and the private sector it is 
envisaged that explicit policies be drawn and facilitating institutions for 
technology strengthened. 
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1. INTRODUCTION 
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Over several decades, South Africa has developed a wealth of technologies 
appropriate to the African situation and which were generally inaccessible to 
the rest of the continent. Because of the achievement of a new political 
dispensation in South Afiica, it is now possible to transfer many of these 
technologies to the African continent as a whole. TIris paper descnoes some 
of the technologies developed and suggests appropriate regional transfer 
mechanisms. 

The South African Government, in its Reconstmction and Development 
Programme has expressed support for technology transfer both within and 
beyond the borders of the Republic. This support can help accelerate the 
process of technology transfer. Specific methods of technology transfer have 
been developed to accommodate the constraints under which transportation 
professionals are required to operate in South Africa. These are discussed as 
are new initiatives, based on recent developments in the field of information 
Technology. 

It has to be pointed out that South African transportation professionals are 
required to seIVe all modes of transport by land, sea and air as well as the 
interaction between these modes. This paper will, however, not specifically 
address rail transport because the South African rail system is owned and 
operated by Transnet which is the privatised fonn of the previous South 
Afiican Railways and Harbours. This body fimds research which is largely in-
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house and for its own purposes so that technology transfer is not an issue. 

Transnet has, however, recently approached the CSIR for assistance .in setting 
up its new technology management systems so that it is possible that expertise 
in rail transport could also be accessible via the CSIR for application 
elsewhere in Afiica. 

In summary, South Africa is a vast storehouse of technology and tested 
transfer techniques in the fields of transport, communication and industry -
appropriate to the African continent and now available to be tapped. 

2. CONSTRAINTS ON TECHNOLOGY TRANSFER 

A technology can be described as the sum of the artifacts to which it gives 
rise. Technology transfer thus implies provision of artifacts and instruction 
in their application. Information transfer, on the other hand, relates purely to 
the transmission of knowledge appropriate to or describing, in our case, a 
technology. Information transfer does however inc1ude the spectrum of all the 
sciences as well as business and other information. Information Technology 
crates the means whereby information is made available and has become a 
discipline in its own right so that the demarcation between technology and 
information transfer becomes blurred. 

Effective technology transfer could employ techniques developed in the area 
of Information Technology. These are therefore described in the sections that 
follow as some of the constraints on technology transfer lie in the realm of 
Information Technology. 

Constraints on technology transfer can be summarised as being: 

• the nature and level of the technology to be transferred 
• the availability of infrastructure for technology and 
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information transfer 
• skills levels 
• user equipment 

These constraints, as they impact on South African transport professionals, 
vviIl be better appreciated in the light of an understanding of the environment 
in which these professionals are required to operate. The following section 
provides a broad description of this environment with the sections thereafter 
discussing the various constraints listed above in more detail 

2.1 The operational environment of the SA transportation 
professional 

The road network of South Afiica comprises 

Proclaimed National and Provincial roads 206 000 km 
Proclaimed urban streets 60 000 km 

With the suggestion having been made that some 220 000 km of unproclaimed 
rural roads and 36 000 km ofunproclaimed urban g;reets should be added to 
the above inventory to create a complete picture of the South African road 
network. This network serves a population of30,2 million people living in an 
area of 1 123 000 square kilometres and with needs varying from six-lane 
freeways to the bare limits of accessibility. 

(Source: SABITA. Social development issues: Road needs in developing 
areas. August, 1993) 

The socio- economic structure of the country is diverse. Areas such as the 
Pretoria-Johannesburg axis compare \Vith First World situations with regard 
to infrastructure whereas others" such as parts of the Northern Transvaal and 
the North Western Cape, tend more to a Third World situation. The latter 
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area, comprising 20% of the entire area of the country, has a population 
density of less than 1 person/km2 so that the provision of a comprehensive 
system of all-weather roads would never be viable in the economical sense of 
the word. The countty--wide population density is about 27 persons/lan? with 
the majority of the population concentrated in the Pretoria-Johannesburg area. 
Industries tend to concentrate in this area although the port cities of Durban, 
Port Elizabeth and Cape Town also have fairly large industrial areas. 

Previous legislation restricted urbanisation. However? with its repeal, the rate 
of urbanisation is now artificially high and tremendous problems with regard 
to housing and transport infrastructure to accommodate the urban influx are 
now being experienced. The economic situation of the country has resulted 
in massive unemployment and as much as 30% to 50% of the labour force is 
estimated to be unemployed. Rapid urbanisation has exacerbated the situation 
and urgent attention has to be given to the creation and upgrading of facilities 
for both formal and informal settlements. 

The level of unemployment referred to above points to a need for job creation 
on a major scale. In addition, therefore, to its role of serving the community 
at large by facilitating the safe, economical and convenient movement of 
people and goods with minimnm environmental side effects, the transportation 
industry will have to playa major role in the generation of employment 
opportunities and the building of sustainable capacity throughout the industry. 

2.2 The nature and level of technology to be transferred 

There is a need for a clear insight of the ultimate market for transportation 
technology as this will serve to identify constraints not yet experienced. 

The goal of transportation professionals is to provide safe, convenient and 
affordable transport with minimum environmental side effects. As such, they 
had to be kept abreast of cutting-edge technologies and technology transfer 
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was shaped to this end. The need of cutting-edge technologies has not 
diminished because the transportation industry and the South African private 
sector as a whole need to remain competitive. The tempo of development of 
technologies is increasing and it is necessary to add new methods of 
technology transfer to those already in place to ensure that transfer can keep 
pace with technology development. 

The need for job creation will require restructuring of many of the activities 
relating to the construction and maintenance of the road network. The 
replacement of conventional plant intensive construction by 

• community based construction 
• labour intensive construction 
• creation of small, medium and micro enterprises 

demands innovative techniques aimed at ensuring that the quality and 
economics of road provision do not suffer by virtue of a changed construction 
technique. It will be necessary to develop, or acquire, these techniques and 
to convey them to a new work force. 

2.3 Infrastructure for technology transfer 

High speed data links are not available throughout all of South Africa as yet, 
so that electronic document delivery, involving the do\\1llloading of files of a 
substantial size, is not always a practical option. This is an infrastmctural 
constraint on technology transfer and, as such, government intervention may 
be required for its resolution. This intervention may take the form either of 
direct funding or of incentives to the private sector, for example. The South 
Afiican Government is, however facing an enormous task in the 
implementation of its Reconstruction and Development Programme with 
matters such as a substantial housing backlog, job creation, health care and 
education requiring attention. It is, therefore, not possible to predict the 
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priority that would be accorded to fimding of more efficient transfer of 
transportation technology and information. 

2.4 SkjUsleveh 

The wide range of transport-related problems in relation to the number of 
practising professionals dictate that their skills tend to be broad rather than in
depth in specialised areas. Technology transfer must take this user profile into 
account if it is to be successful 

Entrepreneurial skills and development at grass root level will require that 
substantial training programmes be undertaken. It is unlikely that training 
programmes could be directly transferred from a First W orId, typically capital
intensive, environment. Africa will have to acquire its 0\w insights into 
alternative and innovative solutions to existing problems. By way of 
illustration, basic training crates one skilled labourer~ whereas a higher level 
of training supports an entrepreneur capable of cascading his skills, and the 
job opportunities he creates~ dO\VD.wards to several skilled and unskilled 
labourers. 

2.5 User equipment 

Implicit in considerations of information Technology as a tool for technology 
transfer, is that the user has access to a PC equipped with a modem link. 
Many firms of transport professionals operate their own local area networks 
and it is presumed that most of these would be provided with gateways to 
modem links. LANs and modems are, however, by no means universal with 
many of the existing modems ru.nn.ing at low baud rates. Many PC's in 
everyday use are not state-of-the-art and they probably would not have the 
capacity necessary for efficient electronic data transfer. 



207 

Mail, the telephone and the fax, on the other han~ are in everyday use so that, 
for the foreseeable future, any system devised for use in South African would 
have to make use of these in addition to other electronic media. 

2.6 Time constraints 

The Transport Engineering Division of the SA Institution of Civil Engineers 
has about 700 members and there are few practising transportation engineers 
who are not members of this body. Approximately 10% of these professionals 
are in these academic and research environment, reducing the number of 
practitioners available for hands-on provision, maintenance, operation and 
administration of the infrastructure. The time of these practitioners is thus at 
apremium. 

This is the greatest constraint on technology transfer because, while it is 
possible to deliver information on a technology to a practitioner, more urgent 
matters will leave little time for its study. 

2.7 CONCLUSIONS 

From the above, it can be concluded that, while international electronic 
communication is already a fact, the bottleneck would, in the case of the 
transport professional, lie between the endpoint of the network and the 
potential end user. 

A deliberate process of job creation in transport is a new paradigm in South 
Africa and this process has its own set of constraints. Creation of 
technologies supportive of increasing the labour content of infrastructure 
provision while maintaining the standards achieved by capital intensive 
methods will require ongoing RDI. The question could also be asked whether 
such standards should be maintained or, if not, what trade-offs for a lower 
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standard are acceptable. In either case, and whatever technologies are 
devised, technology transfer would involve tailor-made training courses. 

3. GENERA nON OF TRANSPORT TECHNOLOGY IN SOUTH 
AFRICA 

3.1 Structure of South African research 

Prior to 1988, the bulk of transportation research was undertaken by the 
Division of Roads and Transport Technology (Transportek) of the CSIR 
which is a statutory body. The Divisional research programme was directed 
by Steering Committees which offered guidance on the counuys transport 
information needs. 

In 1988, the Department of Transport elected to move to a system of contract 
research. As a consequence of the change towards a more towards a more 
dispersed execution of research, the previous Steering Committees were 
replaced by Technical Advisory Panels. The Panels offered support to the 
Department of Transport in the formulation of its research programme 
through the development of Client Identified Needs. This was followed by 
contact '\'lith research in progress and scrutiny of its outputs. 

The process of contract research is, however, now being reviewed by the 
Department of Transport. As applied in South Afiica, contract research led 
to a short-term approach to the development of the research programme as 
well as fragmentation in the execution of research. High risk innovative 
research tended to be replaced by projects which were low risk exercises in 
problem solving. It is suggested that a balanced research programme should 
contain both elements. 

The current financial year saw the creation by the Department of Transport 
of Centres ofExecellence. The intention with these Centres is the promotion 
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of knowledge and capacity in areas of transportation of benefit to the 
Department's activities and the country as a whole. And, furthermore, to 
rationalise this promotion of knowledge in terms of the development of areas 
of expertise at specific centres. 

It is worthwhile, therefore, to briefly describe the actlV11:1es that the 
Department is required to undertake. Historically, its brief was the 
construction of a National Road network. The major thrust of the 
Department's activities are still in the area of land transport but its concerns 
now include administration of the operation of freight and passenger 
transport. Two years ago, the N arional Road Safety Council became the 
Directorate of Traffic Safety within the Department of Transport. Civil 
aviation (which includes overviewmg the operation of locaL national and 
international airports and direct involvement in air traffic control, the licensing 
of pilots and accident investigations) is part of the Department's brief The 
Department also has a Directorate of Shipping which is principally concerned 
with coastal protection in terms of oil and chemical spills. 

3.2 Size of research programme 

Since 1988, the research budget of the Department has remained fairly static 
at about $5.5 million per annum. This amoWlts to of the order of 0.6% to 1 % 
of the road infra structural budget whereas it is believed that countries in the 
N orthem Hemisphere dedicate a much higher percentage of their 
transportation budgets to research. Research is also funded by Provincial 
Authorities, some local authorities and the private sector, with the Southern 
Afiica Bitumen and Tar Association and the Portland Cement Institute being 
examples of the last-mentioned. 

In the case of the 1993 Departmental budget, Aviation and Shipping 
connnanded about 8% of the budget. Funding of research in these areas only 
began in 1992 as previously, through an Act of Parliament, transportation 
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research was funded via the National Road Fund (85%) and the Urban 
Transport Fund (150/0) and controned by the South African Roads Board. A 
further 12% of the budget related to research across the various modes of 
transport, including considerations ofpoJicy and 150/0 was dedicated to public 
transport, dealing typically with matters relating to subsidisation of public 
transport. The balance of the research budget, amounting to about $3.5 
million, was deployed in the areas of roads and traffic safety. 

The initiation of research in the fields of Aviation and Shipping illustrates that 
previous legal constraints on the funding of research and technology transfer 
in transportation have been removed. 

3.3 Technologies developed 

Thlring the Seventies and early Eighties., research was principally directed to 
road construction and maintenance 'With the National Road Safety COWlcil 
attending to research in its O\Vll field. 

During this period, the CSIR developed the heavy Vehicle Simulator (HVS) 
and gained preeminence in the field of accelerated testing of road pavements. 
It maintains this position to this day through ongoing improvements to the 
HVS and associated technologies such as the 3-D Load Cen. The HVS and 
CSIR expertise is currently being used in the United States with much interest 
being displayed by other countries as wen. 

Test methods for application in the field as wen as in the laboratory were also 
developed and these are desCfloed in technical manuals discussed later in this 
paper. Test methods and equipment still enjoy attention. Reference is made 
to the K-Mould which promises to replace the California Bearing Ratio as a 
standard test procedure. Devices such as the Rapid Compaction Control 
Device and the Semi-Automatic Dynamic Cone Penetrometer are very recent 
developments. 
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In the late Eighties, with substantial completion of the South Afiican road 
network, the emphasis shifted to concerns of safeguarding the integrity of the 
existing infrastructure. Road Management Systems were and still are being 
developed for use by the various road authorities. 

Effective management demands ongoing surveillance and CS1R developed 
various items of hi-tech equipment to facilitate this. The High Speed 
Profilometer, completed earlier this year, is a case in point and uses laser 
technology to scan the surface of the road. 

The Government's Reconstruction and Development Programme contains 
many explicit references to public transport and road safety. While it is too 
early to quantifY the effect that this will have on the research programme~ it 
is suggested that the social aspects of transportation are going to enjoy 
attention in addition to the hard technologies referred to above. 

4. CURRENT TECHNOLOGY TRANSFER PRACTICES IN 
SOUTH AFRICA 

As illustrated in the figure below, research increases the sum of knowledge 
from what is known to what is required to be known in order to solve a 
defined problem whereas technology transfer attempts to bridge the gap 
between 008.t is known and what is applied. The level of known information 
is thus a datum line both for research and for technology transfer. 

With South African research being carried out in part also by consultant 
professionals on a contract basis, it is necessary to give attention to increasing 
the accessibility of existing information to them. The alternative is to accept 
substantial duplication of research effort is a luxury we cannot afford. 

With regard to the gap between known and applied infonnation, the sequential 
RDI model typically results in a· lag of 15 to 20 years. The CSIR has, 
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however, recently adopted a policy whereby 15% per annum of its external 
income, ie. from transferred technologies, should derive from new products. 
This rate of change suggests that research outputs Should become routine 
practice within a five-year period. By comparison, the company 3M 
subscribes to a 30% rate of change. Without effective technology transfer, 
these tempos would be difficult, if not impossible, to maintain. 

Required level of information 

Level of known information 

Level of applied information 

4.1 Locally created technologies 

Experience suggests that the research report is not the best medium for 
technology transfer. A variety of technology transfer mechanisms have 
therefore been brought into play over the years. 

South Afiica has, for the past fourteen years, held an Annual Transportation 
Convention which lasts for a week., covers all modes of transportation and 
addresses every aspect of these modes from policy formulation, through 
planning, design, construction and maintenance to operation which includes 
considerations of safety. The Convention attracts transportation professionals 
from southern Africa and even from beyond the continent. 

The CSlR holds seminars and workshops on a regular basis and these cover 
a wide range of topics from pavement design to pedestrian safety. These 
seminars seIVe to introduce information gleaned from overseas sources and 
modification of this information to local circumstances, as well as the findings 
ofloea] research, to practitioners. 
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Demonstration and pilot projects have been found to be useful in a variety of 
transportation fields. These projects take the findings of one, or more, related 
research projects and convert them into a practical filed trial situation. They 
serve to illustrate the application of research findings and have also been 
known to reveal that the match between theory and practice is sometimes not 
as anticipated. 

The Committee of State Road Authorities (CSRA) maintains an extremely 
useful series of documents known as Technical Recommendations for 
Highways. These TRH documents cover matters such as materials and 
pavement design, geometric design and stormwater drainage. They are 
updated as new research findings come to hand. 

C SRA also has a series of documents known as Technical Methods for 
Highways (TMH). 

This series is of particular importance because it serves to standardise all the 
materials test methods applied to road building in south Africa. 

A sister body, the Committee of Urban Transport Authorities (CUTA) 
publishes the Urban Transport Guidelines (UTG) which are similar to the 
TRH documents. UTG documents focus of problems unique to the urban 
environment such as land-use planning but they also cover matters such as 
geometric design where urban constraints do not allow the freedom accorded 
the rural designer. 

The TRH, TMH and UTG documents can be obtained from 

The Director General: Transport 
P.O.Box415 
PRETORIA, 0001 
Tel: +27 12 290-2699 
Rep. of South Africa. 
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Fax: +27 12 324-3486 

Attention: Mrs E Bester 

A list of these documents is given below. 

4.2 International sources of published information 

Bodies, such as the CSIR and the academic horaries, regularly access overseas 
databases through host platforms such as Dialog and Datastar. These 
searches can be on behalf of their own researchers or for practitioners not 
directly attached to these institutions. The service could also be offered to 
practitioners beyond the borders of the Republic. 

During 1993, the CSIR's Division of Information Technology 
(Informationtek), which also provides a link to Compuserve, launched its 
World Net Gateway. This makes it possible for a person to conduct a 
literature search from his own PC~ using a menu-driven system and without 
needing any knowledge of the protocols of the various host platforms being 
accessed. It is presumed that World Net Gateway is similar, with regard to 
broad fimction and service~ to those operated elsewhere. Further information 
on world Net Gateway can be obtained from 

Division of Information Technology 
CSIR 
P.O.Box 395 
PRETORIA 0001 
Fax: +27 12 841-3604 
Tel: +27 12 841-3619 
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RESPECT OF 

The methods of technology transfer described above have proved successful 
in the past and will be retained. However, the major steps made in recent 
years in the field of Information Technology can also be useful in the sense of 
providing information on technologies. The developments described below 
are thus more in the area of information transfer than technology transfer per 
se. 

It is suggested that information transfer is more likely to impact on the 
development and acquisition of technology than on its transfer. Its potential 
role in technology transfer should however not be overlooked. 

5.1 Management of a transportation information system 

During the 1993/94 financial year~ the Department of Transport commissioned 
a study of the feasibility of a South African Transportation Research 
Information System (SA TRIS). The study recommended that a central 
clearing house be set up and that it be networked with satellites serving the 
Centres of Excellence in the North (Pretoria/Johannesburg), the South (Cape 
TowniStenenbosch) and the East (DurbanlPietermaritzburg) and, through 
them., the practitioners in these areas. 

The study also defined specific functions for SA TRIS, being those typically 
of an Information Centre and adding to them the creation and maintenance of 
a database of published South African transportation as wen as listings of 
research in progress and the maintenance of a register of expertise, i e. a 
register of experts active in various fields of interest. 

As discussed below, this study has, to a certain extent, been superseded by 
events. 
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5.2 Databases of South African transportation information 

Shortly after commencement of the feasibility study referred to above, the 
creation of a database of South African transportation research literature was 
commissioned by the Department. This database was recently completed and 
spans the period 1970 to 1993. It contains bibliographic information as well 
as abstracts of 3 881 publications by 1 807 authors. 

Transportek is also creating databases of transportation data, such as that 
acquired with the Heavy Vehicle Simulator. In addition, Transportek 
manages various traffic data bases on behalf of the Department of Transport. 

5.3 The National integrated Business information System 

Informatek is in the process of setting up a National integrated Business 
Information System (NIBS) which is designed to facilitate communication and 
information transfer throughout southern A:fiica for industria~ professional 
and home users. NIBS represents a fimdamental shift in the way that 
information will be made available to local computer users. A number of 
bulletin board services, shopping malls and forums will be connected to the 
Nm S computer. Examples of interested companies to date include, 
NOVELL, Microsoft, WordPerfect, the Johannesburg Stock Exchange, 
Brabys (Electronic Yellow Pages)., credit control companies and 
CompuServe. 

The Transportation Bulletin Board, to be launched later this year, will be one 
of the first technical forums to be established on the NIBS system with 
Transportek operating as the manager of this bulletin board. This Bulletin 
Board replaces that proposed as one of the functions of SA TRIS and also 
eliminates the need for a structure including satellite bodies. The possibility 
of using the Bulletin Board as a gateway to the other functions of an 
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Information Setvice is now being explored. 

5.4 Software 

It is possible that South Africa will move more and more towards the use of 
software as a means of technology transfer for the following reasons: 

The application of expert systems will make it possible to reduce the 
level of expertise required of the practitioner in the solution of design 
problems. 

Software will ease the problem of time constraints. 

Decision support systems are of great value in the fields of fund 
allocation and infrastructure management especially in a time when we 
are feeling our way into an entirely new process of government. 

Hypennedia in generaL and hypermedia databases in particular, are 
powerful educational and technology transfer tools which are 
currently being explored by Transportek as a means of supporting the 
creation of skills in transportation. 

TECHNOLOGY TRANSFER IN AFRICA 

6.1 Regional networks 

Assuming an electronic link, the geographic area served by the Infonnation 
Technology descnoed above could be world-wide. Given the creation of the 
descnbed facilities, no user need be turned away with regard to South African 
transport technology. The only real limitation, thus, is what is convenient to 
that user. At some point, as yet undefined but located somewhere between 



218 

Cape Town and Addis Ababa, a user would find it more economical to access 
a European system than one located in South Africa. 

In all probability, it would be most practical to set up three interlinked 
networks. One network could serve Southern and East Africa, with a West 
African network serving the Francophone countries. North Africa seems to 
have substantially different circumstances to those prevailing in sub-Saharan 
Afiica and also has the convenience of European sources of information close 
at hand. The structure of a network to serve North africa would thus 
probably be different to those further south. Hence the suggestion of three 
networks. 

If user convenience is to be the sole criterion, it is not necessary to fonn.a1ly 
demarcate areas of the map of Africa with each area being setVed exclusively 
by one network. The important issues to be addressed are uniformity of 
protocols and charging systems and 1inkage of the systems. If these issues are 
resolved, the user would be confronted by a seamless system in which his or 
her point of access is almost irrelevant. 

6.2 Technology transfer crt) Centres 

The Permanent International Associations of Road Congresses (PIARC) 
hosted a conference dedicated to the founding of a body referred to as 
INTERCHANGE during June of this year in Casablanca. INTERCHANGE 
has the fimdamental mission of "putting people with problems in touch with 
people with solutions" and is specifically directed towards transportation. 

Information was provided on that occasion regarding the operation of T2 
Centres in the United States. It was also learnt that Finland has set up a body 
known as FinnT2. FinnT2 is linked to the American T2 system and selVes 
Finland as well as the Baltic Republics. The Pan-American Institute of 
Highways (PHI) has created T2 Centres in Latin and South America and PIH 
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is also linked into the American system. 

The T2 structure is identical to that previously proposed for SA TRIS, 
comprising a clearing house serving various satellites with the satellites being 
the T2 Centres. T2 Centres are linked to each other as well as to the clearing 
house. Their functions are: 

(a) developing and offering training courses both at the Centres and 
elsewhere by a variety of methods including travelling vans, satellite 
tl aining classes and the like. 

(b) adapting technical manuals, handbooks etc to address locally unique 
needs. 

( c) making material developed under (a) and (b) available to other 
Centres. 

(d) liaising, through a Federal Highway Administration contractor, with 
the Strategic Highway Research Programme (SHRP) and presenting 
these to local authorities. 

( e) involving local user communities in technical working groups 

(1) liaise with other T2 Centres. 

7. CONCLUSIONS 

In the past, technology transfer was directed exclusively towards professionals 
and focused on state-of-the-art technology. Transfer took place through 
incorporation of research findings in technical documentation such as the 
TRH, TMH and UTG documents as well as via conferences, seminars, 
workshops and other training courses, and pilot/demonstration projects. 
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Time constraints have resulted in the fact that technology transfer in transport 
has not made adequate use of information Technologies that have been 
recently developed. Initiatives mounted in the last two years are however 
dire<..1ed towards updating our technology transfer practices. Transportek is 
currently developing a transportation bulletin board accessible through the 
national Integrated Business Information Se:lVice (NIBS). as little as two 
months ago, a database of South Afiican transportation research did not even 
exist and this matter has now been resolved. The traditional technology 
transfer practices will remain and be supported by these new initiatives. 

The need for job creation requires that technology transfer be spread wider 
than just to transportation professionals. In this case, the technologies 
transferred will be mature rather than cutting edge. It is anticipated that the 
focus will mainly be towards the needs of small, medium and micro enterprises 
(SMME's) by way of training courses. 

Surveys will have to be conducted to establish the training needs of SMME's. 
Thereafter, consideration will have to be given to the development of 
appropriate technology transfer mechanisms. It will also be necessary to 
determine policy shifts within road authorities as a mismatch between road 
authorities' intentions and the creation of SMME's could result in the transfer 
of skills for which no market exists. 

TECHNICAL RECOMMENDATIONS FOR WGHW AYS 

TRHI 

TRH2 

TRH3 

Prime coats and bituminous curing membranes 1986 

Geotechnical and materials engineering mapping for roads and 
the preservation of materials data 1978 

Surfacing seals for rural and urban roads and compendium of 
design methods for surfacing seals used in South Africa 1986 



TRH4 

TRH5 

TRH6 

TRH7 

TRH8 

TRH9 

TRHIO 

TRH 11 

TRH12 

TRH13 

TRH14 

TRH 15 

TRH 16 

TRH 17 
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Structural design of interurban and rural road pavements 1985 

Statistical concepts of quality control and their application in 
road construction 1987 

Nomenclature and methods for describing the condition of 
asphalt pavements 1985 

Use of bitumen emulsions in the construction and maintenance 
of roads 1972 

Selection and design of hot-mix asphalt surfacings for 
highways 1987 

Construction of road embankments, 1982 

Design of road embankments, 1987 

Guidelines for the conveyance of abnormal loads (obtainable 
from OFS Roads Branch, P.O Box 690, Bloemfontein) 

Bituminous pavement rehabilitation design, 1983 

Cementitious materials in road construction, 1986 

Guidelines for road construction materials, 1985 

Subsurface drainage for roads, 1984 

Traffic loading for pavement and rehabilitation design, 1991 

Geometric design of rural roads~ 1988 
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TRH 18 

TRH 19 

TRH20 

TMHI 

TMH2 

TMH3 

TMH4 

TMH5 

TMH6 

TMH7 

TMH8 

TMH9 

Investigation, design, construction and maintenance of road 
cuttings, 1987 

Standard nomenclature and methods for describing the 
condition of jointed concrete pavements, 1987 

The structural design, construction and maintenance of 
unpaved roads, 1990 

TECHNICAL METHODS FOR IDGHWAYS 

Standard methods of testing road construction materials, 1986 

National standards for the spraying performance of binder 
distributors, 1979 

Traffic axle load swveys for pavement design, 1988 

(Superseded by TRH 17) 

Sampling methods for road construction materials, 1981 

Special methods for testing roads 

Code of Practice for the design of ,highway bridges and 
culverts, 1981 

Traffic counting procedures of rural roads (available in 
Afrikaans only), 1987 

Pavement management systems: Standard visual assessment 
manuaL 1992 



UTGI 

UTG2 

UTG3 

UTG4 

UTG5 

UTG6 

UTG7 

UTG8 

UTG9 

UTG 10 

UTG 11 
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URBAN TRANSPORT GUIDELINES 

Guidelines for the geometric design of urban arterial roads, 
1987 

Structural design of segmental block pavements7 1987 

Structural design of urban roads, 1988 

Guidelines for urban stormwater management, 1991 

Geometric design of urban collector roads., 1989 

Guidelines on maintenance management for large 
municipalities, 1989 

Geometric design of urban local residential streets, 1989 

Guidelines for the preparation of an urban transport plan, 
1989 

Guidelines for the transportation system management process, 
1990 

Guidelines for the geometric design of commercial and 
industrial local streets., 1990 

Guidelines for public participation m land use/transport 
planning, 1990 
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REPORT OF THE MEETING 

1- OPENING CEREMONY 

The Deputy Executive Secretary of the Economic Commission for Africa 
(ECA), Mr. Makhan D. Sarr, delivered the opening statement on behalf ofMr 
Layashi Yaker, Under Secretary General of the United Nations and Executive 
Secretary ofECA After welcoming the participant~ he underscored the fact 
that, presently, science and technology contribute little to the socio-economic 
progress of Africa and this is one of the main reasons why the continent lags 
so far behind in development. More specifically, Afiica is trailing behind other 
continents particularly because it has not been as successful in transferring and 
absorbing scientific knowledge, technical know-how and appropriate 
technology as other developing countries have been. UNECA firmly believes 
in the strategic role of science and technology and technology transfer for the 
advancement of Afiican societies and that is why this meeting was organized 
and why such a great importance was attached to its success. 

He stated that the meeting is part of UNECA's strategy in the promotion of 
comprehensive, outward and forward -looking, integrated and competitive 
science and technology policies that focus on innovation systems as wen as 
the transfer~ application and diflUsion of available technologies, rather than 
predominantly on research. The objective pursued is to assist African 
countries in the formubtion of such policies and the implementation of 
supportive and relevant trade, foreign investment, licensing, joint venture and 
immigration policies as well as in the creation of a climate conducive to 
technological change. In this connection, he added, the judicial and 
intellectual property regimes need to be strengthened and the incentive 
regimes, including credit, venture capital and fiscal measures need to be 
refonned. Greater attention need to be given to the economic, financiaL legal 
and transfer aspects of science and technology. Human resources also need 
to be trained to manage these policy reforms. 
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The Deputy Executive Secretary urged the meeting to focus on these 
dimensions, as they are essential to foster any process of technological 
change, particularly in the critical sectors of industry, transport and 
communication. Sustainable development demands that substantial 
technological progress be achieved in these sectors through huge and 
judicious investment and appropriate technological choices. Indeed, it is 
unlikely that Afiica will be able to earn the necessary foreign currency to 
acquire the critical technology it needs if it does not diversify its industrial 
production and increase its productivity and competitivity. 

In conclusion, he emphasized the need for a revision of present science and 
technology policies since they were conceived in a context that has changed 
tremendously, particularly dwing the last few years. Africa needs to build 
capacity in technology transfer as it is absolutely necessary to assume a 
measure of autonomy and control over the transfer process. 

2- ATIENDANCE 

The meeting was attended by experts from Tanzania, Ethiopia, Mauritius, 
Sudan., South Afiica, Ghana, Algeria, Egypt, Uganda and Ivory Coast and by 
senior advisors from UNIOO and ECA. The names and particulars are given 
in the annex to the report. 

3- ELECTION OF THE BUREAU AND ORGANIZATION OF 
WORK 

The Expert Group elected the fonowing bureau: 

Chairman: 
Vice Chairman 
Rapporteur 

Ms. Eve Kasirye-Alemu 
Mr Keith WoIhuter. 
Mr. Mohamed Sadek Foda 
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The meeting also elected Ms. Danielle Wong Ng, assisted by Mr. 
Faysal Yachir, Mr. Getahun Tadesse and Mr. Enock Kamuzora, to constitute 
a committee on draft recommendations. 

The program of work was adopted as presented without 
modifications. 

4- TECHNOWGY TRANSFER AND ACQUlSmON IN AFRICA 
: AN OVERVIEW 

A representative from the Secretariat presented a paper on this agenda 
item. He first defined technology transfer as the process of exploitation of the 
technological resources of the world and went on to situating technology 
transfer within the larger process of technological change. He then underlined 
the contribution of technology transfer and acquisition in development, both 
for developed and developing countries. He pursued by highlighting the 
changing nature of the world technology market and underscored the role of 
government in technology transfer. He outlined political, cultural, social, 
economic and legal (regulatory) constraints to technology transfer which 
should be mitigated or removed. The speaker then put fOlWard a few ideas 
on what governments could do to strengthen the negotiating hand of the 
entrepreneurs involved in technology acquisition. 

The speaker highlighted some technological trends of significance for 
Africa. Proprietary and strategic technologies will be more protected but less 
restricted than during the cold war period. Technology embodied in products 
will be more accessible as trade becomes freer. Non-proprietary technologies 
will be more abundant and probably less relevant to developing countries as 
the technology gap gets wider. Technical assistance may stagnate at its 
present level or even decline further as donor countries face budget 
constraints and increased demands from other parts of the world. Foreign 
direct investment, for Africa as a whole, has declined to a very low level. 
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Severe economic and financial problems, political instability and cultural 
blockages will continue to curb commercial technology acquisition to a low 
level. In addition, slow application of telecommunication and infonnation 
technologies, which are the main support of technology transfer in many 
fields, will contribute to the widening technology gap between technology 
intensive countries and African countries. 

In order to achieve a much higher level of technology acquisition, 
investment climates must be made more competitive and the acquisition of 
technology should be regulated more by market mechanisms than by 
governmental regulations. 

In an increasingly interdependent, competitive and technology-driven 
world economy, restrictive technology transfer policies can lead to a 
dangerous de-linking from the scientific and technological locomotives that 
will continue to shape the international pattern of growth for a long time to 
come. Hence the crucial importance of managing the 'technological window' 
with openness in order to capture the immense opportunities that the world 
has to offer and prevent the technology gap from growing larger and larger. 

A national dialogue should be organized in each country to look into 
policies, laws and regulations that affect technology transfer and take 
appropriate measures, including the setting of a governmental Unit dedicated 
to advising the government and providing assistance to entrepreneurs .in 
technology transfer. 

After the presentation, participants commented on the reasons why 
technology transfer deals, in general, had not been so much to the advantage 
of foreigners and on the negative effect of tied grants on technology 
acquisition. One expert suggested that because of the different contexts many 
inappropriate technologies were imported into Africa and that many 
technologies need to be modified. Another participant pointed out the 
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distorting role of the bureaucracy in technology transfer while one expert 
highlighted the fact that technology transfer to the rural areas is not receiving 
the priority it deserves. Two participants felt that the term ttransfer was 
inappropriate and they emphasized the need to master the process of 
technological change and capacity building. One expert from ECA asked 
what should be done during the next 10 years to create an environment that 
will be more favourable to the absotption of technology. 

5- TECHNOLOGY TRANSFER, NEGOTIATION AND 
ACQUISmON, IN THE CONTEXT OF THE AFRICAN 
ECONOMIC COMMUNITY 

The working paper on technology transfer~ negotiation and acquisition 
particularly in the sectors of industry, transport and communications in the 
context of the promotion of the African Economic Community (ABC) was 
presented by ECA Secretariat. In his introductio~ a staff member of the ECA 
Secretariat underlined from the outset that technology as a subject is a vast 
and complex domain. 

He also drew the attention of the meeting to a shortcoming of the 
paper in dealing lightly on technology transfer and acquisition .in the two 
important sectors of transport and communications. The reason was lack of 
adequate data related to technology transfur in these two sectors. The second 
reason was that some participants were selected in transport and 
communications and they will share their knowledge and experience 
accordingly. In addition, he underlined the fact that whether you transfer, 
negotiate and acquire a technology for putting an industry producing a motor 
engine, or oil drilling equipment or a rail or a telephone equipment, one has 
to go through the same major issues in technology transfer, negotiation and 
acquisition. There could, however, be specific aspects to a given sector in 
technology transfer. 
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The speaker addressed the following issues: 

Technology transfer and acquisition 

Unpackaging of Technology 

Mechanisms and channels of technology transfer and flow 

Technology Transfer and the promotion African Economic 
Community 

Technology negotiation 

Contract negotiation in technology purchase 

Legal and institutional framework 

Techniques and Strategies of negotiation 

Need for national/regional technology policy 

Political will and political support 

Endogenous technological capacity and capability 

Provision of the Treaty establishing AEC 

National measures to develop technological capacities 

(i) Macro-economic policies and the strengthening of 
technological capacities 

(ii) Institutional infrastructure for building technological 
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capacities 

(iii) Specific administrative instruments 

(iv) R&D institutions 

(v) Human Resources Development 

Regional cooperation in technology transfer and development 

The speaker concluded by stating that transfer of technology is a 
conscious endeavour of a country to import foreign technology to meet its 
industrial development requirements. The formulation of a national industrial 
development goes hand in hand with the drawing of a national technology 
development plan. 

In the discussions which followed the presentation, participants 
debated on some relevant issues, namely (i) the build, operate and transfer 
(BOT) mechanism, (ii) the unpaclcinging of technology, (iii) the need to have 
a technology policy, (iv) the importance of technology transfer to the rural 
world and (v) why it is that technology transfer and indigenous technology 
development do not have an impact on Afiican economies. 

6- TECHNOWGY TRANSFER IN AFRICA: THE LEGAL, 
INSTITUTIONAL AND INFRASTRUCTURAL ASPECTS 

This paper, presented by Mr. Faysal Yachir, highligthed the various forms or 
channels of technology transfer, like access to scientific and technical 
information, foreign investment, licensing, machinery imports, migration of 
qualified labour and expertise~ which cannot be equally accessible in the 
present Afiican conditions. The use of scientific and technical information, 
machinery imports or licensing are basically undermined by the It Arrow 
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paradox": Afiican countries lack the infonnation necessary to formulate their 
demands of information. By contrast, foreign investment and migration of 
qualified labour and expertise seem to be more feasible, of course under 
specific conditions. 

Both infrastructural and institutional changes are as a matter of fact to 
be enforced in the short and medium term through new legislative and 
reglementary measures. This explains why the paper devotes proportionately 
more space to these measures, which represent the immediate field of state 
policy. But any reglementary or legislative measure concerning technology 
transfer can make sense only within the framework of a technological policy, 
which imply on the part of the state a consistent set of actions aimed at 
improving and promoting the national technical capabilities. Technical 
research, technical and vocational training., local production of industrial tools 
and unpackaging of technological imports are some of the key points from this 
point of view. 

In tum, this technological policy can make sense only within the 
framework of an alternative economic policy. Infrastructural and institutional 
changes listed above underline the necessity of modifying progressively but 
radically both the present economic structure and the present economic 
organization of african countries. The experience of the successful countries 
in other parts of the third world clearly indicates the axes along which should 
move future african economic policies, that is towards the building of national 
mixed economy systems, or national state capitalist systems, on line with a 
dynamic specialisation of production structures which the present global 
competition requires. 

The discussions which followed included issues related to patents as sources 
of information, research and development, unpackaging, Build-Operate
Transfer schemes and the priority which must be given to rural areas. 
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7- UNIDO PROGRAMME ON TECHNOLOGY ACQUISmON 
AND NEGOTIATION 

The representative ofUNIDO provided an overview of the UNIDO·s 
mandate and activities oriented to the industria.l.ization of developing countries 
and gave a special focus of those activities related to the subject of the 
meeting, i.e. technology transfer, negotiation and acquisition. 

In this connectio~ the meeting was informed of the details of the 
UNIDO Technology Acquistion Programme and its various components 
aimed at: 

-assisting developing countries in gaining access to technology and 
promote technology transactions, i.e. through techmarts and 
investment promotion activities; 

-assisting in building capacities (at the institutional level, at the 
enterprise level and at the human resource development level) 
conducive to increased and more effective technology flows; 

-support technology transfer operations and investment operations 
through advisory services, training programmes and supporting 
technical documentation. 

The presentation also gave focus to the UNIDOts actMtles 
implemented, in the context of the above referred Technology Acquisition 
Programme, under the African-TIES Programme, and its achievements in such 
areas as institutional support, training of negotiators'J and efforts to 
disseminate information on and promote exchanges of locally developed 
technologies. 

The presentation made reference to other UNIOO programmes and 
facilities like those on BOT and telecommunications. The participants were 
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informed on the availability of Short Term Advisory Services (STAS) fimds 
Wlder the IDDA .financial allocations which have the purpose of aUowing for 
the expeditious provision of short term advisory services in the field of 
technology transfer and development. 

In the discussions that followed the following points were raised: 

- Coordination of UN assistance in technology transfer is urgently 
needed 

• Details ofSTAS 

- BCA·s activities on collection and dissemination of technologies 

8- NATIONAL I SECTORAL I SUBREGIONAL EXPERIENCES 
IN TECHNOLOGV TRANSFER 

Presentation of AlO Getahun Tadesse (Ethiopia) 

At the beginning ofhis presentation the expert briefed the meeting on 
the development of modem manufacturing industry in Ethiopia, which was 
introduced in the country by market forces as early as in 1920's. From 1950's 
the government adopted different development strategies and worked on 
various regulations to accelerate the pace of industrialization. The desired 
level of technological development has not been attained up-to-date and the 
industrial sector of Ethiopian economy reflects the reality of backwardness in 
its sectoral structure, employment, technological content and linkages. 

Modem transport and comtnJmications in Ethiopia started in late 19th 
century, from then onwards endeavours have been made to develop the 
different modes of transport and communications devices. Compared to the 
size and complex physical Irulke up of the COWltry, the rapid increase in 
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population., the high rate of urban grovvth and the wide dispersion of socio
economic activities, this sector is developed very little and is not~ at present, 
capable to meet the transport and communications needs of the country. 

It was felt, therefore, necessary to develop science and technology 
capabilities to improve and modernize traditional technologies, to select., 
negotiate, transfer and develop appropriate technologies and generate 
indigenous technologies suitable to local circumstances. To guide and 
facilitate the realization of this need, the nation has adopted investment policy, 
technology transfer regulations, national science and technology policy. The 
industrial science and technology policy is presently in the process of 
approval. 

In the discussions that followed the reasons for the success of Ethiopian 
Airlines were raised. 

Presentation by Mr. G.D,Adadja (RASCOM) 

In the paper titled "Telecommunications Technology Transfer in 
Afiica- RASCOM Approach", the speaker outlined the approach adopted by 
the Regional African Satellite Communications Organization (RASCOM) to 
technology transfer and industrialization in the field of telecommunications as 
well as the present overall situation in the sector of African 
teleconnmmications. He infonned the meeting that Afiica is the only continent 
where almost lOOper cent of the telecommunications equipment presently in 
use, is designed and manufactured without any local participation, i.e. 
imported. 

However, continued the speaker~ the backwardness could be turned 
into a major asset since it makes Africa the market of tomorrow for 
telecommunications technology transfer and industry. This can be achieved 
only through regional cooperation and integration since no individual Afiican 
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country can make it alone, as shows a feasibility study carried out on 
RASCOM. 

Hence the market integration and regional approach adopted by 
RASCOM for industrialization and technology transfer in the area of 
telecommunications. This strategy includes pooling of resources continent
wide and establishing partnership with institutions and private sector. Thus, 
through its programme, RASCOM, which is commercially run organization, 
operational since november 1993, provides to African countries an excellent 
opportunity for wen balanced transfer of telecommunications technology and 
development of telecommunications industry in the continent. 

In the discussion that followed, the following points were raised: 

- survey of manufacturing capabilities in Africa 
- high obsolescence of electronic equipment 
- micro-electronic industries in the FaT East 
- possibility of starting electronic manufacturing on a smaIl scale 

Presentation by Mr. Y.Guefala (Cote d'lvoire) 

The expert in his paper titled tI The Ivorian Policies :in Relation to 
Technology Transfer stressed that the Ivorian policy in this area could be 
divided into two major aspects: 

Wide opening on foreign countries for the acquisition of 
exogenous technology. 
Development of technological production capacities at the 
local level. 

The first aspect corresponds to the liberal willingness of the 
government with an investment code which should encourage foreign 
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investors. 

This policy has not only brought out a certain dependence vis-a-vis 
foreign assistance, engineering and know-how, but it has also brought 
important costs in terms of foreign currencies which represented an amount 
of 49 million US$ in 1987 for the payment of royalties for patents and the 
technical assistance and 13 million US$ for the salaries of repatriate personnel. 

To overcome these constraints, the government has taken some 
actions to help· promotions of projects to better negotiate transfers of 
technology in the areas of technical assistance, engineering and know-how, by 
not any more limiting the action of the administration to only the abusive 
agreements concerning the importation of raw materials, the regulation of the 
market and the payment of royalties before the starting of the production. 

However, these measures appeared insufficient because there is a real 
problem of dissemination of technologies developed locally. In fact the 
promoters of projects lack financial means for the acquisition of local 
technologies, while the bilateral donors are generally ready to finance only 
technologies coming from their countries. The problem is faced by African 
countries among themselves when they want to acquire technologies 
developed by other African countries. 

In order to come out from this dilemma, the Ivorian Tropical 
Technology Society (I2T) has recommended to the government the 
establishment of a funding structure to help local promoters acquire local 
technologies and to negotiate with foreign technology suppliers the part of the 
unpacked technology which could be locally available. 

The Aftican Development Bank (ADB) could play an important role 
in this matter by setting up a special fund for transfer of technology among 
African countries to help private sector in financing their projects. ECA could 
also playa big role in the same matter. 
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The important points discussed after the presentation, included: 

-The multitude of problems facing transfer and acquisition of 
technology in Africa; 

-National policy to subsidize R&D; 

-Types of local technologies; 

-Necessity to :find a way for introducing in African countries a two 
way approach to the solution of the dilemma of local technology 
versus foreign technology. 

Presentation By Mr. E. L. KamUZQra (TanZ4mi@) 

The expert made his presentation of the paper ItNational Experience 
in Technology Transfer: The Case of Tanzania II in the fonowing form: 

1. BackiIound 

Tanzania's economy is predominantly lllTal-based. Apart from food 
crops produced by peasant farmers, the major agricultural cash crops 
produced mainly for export are coffee, cotton, tea, tobacco, sisal and cashews. 
These are largely exported raw or in semi-processed form Thus, Tanzania 
has yet to make use of technology to add value to its commodities. 

2. Policy reforms relating to acquisition and application of science and 
technology 

2. 1 Structural Adjustment 
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Political and economic hoeralization has helped to unleash 
entrepreneurial energies and to create an environment conducive to 
investments. The promulgation of the Investment (Promotion and Protection) 
Act and the establishment of the Investment Promotion Centre (]PC) with 
powers to give fiscal and other incentives to investors are aimed at attracting 
investors which will in tum bring in new technologies. 

2.2 National Science and Technoloay Policy 

This has been formulated by the new Ministry of Science and 
Technology and Higher Education with a view to giving direction to the 
development and application of Science and Technology. 

2.3 Tanzania Commission for Science an..d 
Technology(COSTECH) 

This is yet another measure by the Government to create a mechanism 
for promoting the practical application of science and technology and to 
coordinate the technological activities of various institutions. 

2.3.l. Coordinatina Role ofCOSTECH 

Coordination of Research and Development Activities and the 
R&D institutions created for each sector are linked with and 
through COSTECH. 

2.3.2. Centre for the DevelQpment and Transfer of Science and 
Technology 

This is an organ of COS1ECH aimed at enhancing the overall 
effectiveness of technology transfer through the improvement 
of selection, negotiation, acquisition, coordination and 
subsequent development of technology. 
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3. Obstacles which hinder the application of appropriate technologies 

3. 1 Inadequate resources allocated to institutions that constitute 
the country's technological infrastructure (e.g. R&D 
institutes). 

3.2 Marginalisation of local experts and consultants. 
3.3 Restrictive nature of licensing agreements. 

4. Conclusion 

The choice of technology should focus on the following: 

a) Does it stimulate new skills, capabilities and organization? 
b) Does it lead to technological autonomy? 
c) Does it contribute toward technological integration? 
d) Is it compatible with reasonable resource management? 
e) Does it establish linkages between universities~ R&D 

institutes and production enterprises? 

In the discussion that followetL the fonowing points were raised: 

-importance to chose an appropriate technology; 

-impediments to promotion of local technologies; 

-needs for training of local experts in research and development; 

-practica] application of research and development; 

-assistance by international organizations to African countries. 

Presentation by Mrs. E. Kasirye-Alemn (Uganda) 
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The role and current status of the institutions and factors involved in 
technology transfer, negotiation and acqwsition in the industrial sector in 
Uganda are highlighted by the expert in the paper IITechnology Transfer, 
Negotiation and Acquisition in the industrial Sector in Ugandan 

Regarding technology policy, the paper discusses the Uganda National 
Council for Science and Technology (UNCST), its fimctions and 
administration, and the National Science and Technology Policy that has been 
presented to the government. The Industrial Policy and its objectives and the 
Indicative Industrial Plan are also dealt with. 

The paper points out that in Uganda, negotiation for and transfer of 
technology as a planned undertaking is lacking or very weak at best. The 
problems encountered in negotiating and transfer of technology including 
know-how are stated. 

Institutional frame work and other measures for promoting technology 
transfer and use are discussed citing private and public institutions, whlch are 
involved. The private institutions include, the Uganda Small Scale Industries 
Association (USSIA) and Uganda Manufacturers Association (UMA) with its 
consulting uni~ Uganda Manufacturers Association Consultancy and 
Infonnation Services Ltd. (UMACIS). The public institutions considered are 
the Uganda National Bureau of Standards (UNBS) and the Uganda 
Investment Authority (UIA). Other measures cited in promoting technology 
transfer are: The Industrial Round Table Discussions and a project on 
Strengthening Endogenous Capacities in Science and Technology through 
National Policy Dialogue, both measures being within the Ministry of Trade 
and Industry. Structural adjustment policies have been stated among 
promoters of technology transfer. 

According to the paper Intellectual Property Rights are jointly 
managed by the Ministry of Justice and the UNCST each with different 
responsibilities. 
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Conclusions and recommendations highlight several major constraints 
in technology transfer. The private sector is emphasized as the main player 
in negotiation, transfer and acquisition of technology in Uganda. A view is 
advanced that the national policies on technology transfer are not explicit and 
will require redefining as the coordinating body the UNeST becomes firmly 
established. 

In the course of discussion provoked by the presentation, the experts 
considered the composition of various national interests represented on 
standardization bodies dealing with science and technology. They also 
assessed the role of national diaspora in bringing technology to the country. 

Presentation By Mrs. D. Wong (Mauritius) 

Mauritius is an island with limited natural resources and until 70ls had 
a classic colonial plantation economy, production of sugar for export to U.K 
and importation of manufactured goods. 

Tn 1971 with the enactment of the Export Processing Zone (EPZ) Act, 
an export-oriented strategy was adopted and this helped the economy to 
experience rapid growth particularly during the past decade with an average 
growth of 6% per annum. The manufacturing sector, with 45% of foreign 
investments, accounts now for 39% offormal employment and is also the 
largest economy in terms of value added and exports. Entry facilities for 
foreign investors and consultants, transfer of funds for payments of royalties, 
consultancy fee commission by Bank of Mauritius, are among the incentives 
which favoured transfer of technology. 

Since 1991, things have changed and Mauritius faces new challenges 
with the increase in cost of production and liberalization of global markets. 
Companies have to modernize their equipment, upgrade the quality with the 
support of new technology. But the constraints are lack of skilled and 
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experienced top-level personnel, aggressive marketing, quality consciousness 
and training. 

To cope with the challenges and ensure the effective transfer of 
technology, the following measures were taken: 

At national leveL national consultations on long-term perspective plan 
(Vision 2020) were held in August 94. Mauritius Research Council and an 
informatics park were set up. 

With the Industrial Expansion Act an Industrial Council composed 
mainly of representatives of private sector, e.g. the Mauritius Export 
Processing Zone Association (MEPZA), was established. A venture capital 
fund and, technical diffusion scheme were also introduced. The National 
Quality Award progrannne organized by MEPZA since 1992 is real catalyst 
for quality products and services. 

Mauritius' economic openness to investments has encouraged an influx 
of the latter by foreign companies. In order to sustain such policy, Mauritius 
bas to be more aggressive in its promotion abroad. Improved education, 
better foreign policy and commitment of the leaders are the keys to effective 
transfer of technology. 

In the course of the discussion that followed the experts arrived at the 
conclusion that the commitment by the leaders of the nation and trust in 
people are cornerstone for progress and successful development of every 
country. 

Presentation by Mr. M.S. Foda (E~t) 

The expert in his presentation of the paper titled "Technology Transfer 
in Civil Aviation" gives a general overview of the technology gap between 
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A.fiica and advanced countries. He proposes an approach to the solution of 
this problem, based on: 

Accurate definition and analysis of technology needs; 

Allocation of financial resources; 

Development of human resources and traitring; 

Enhancement of managerial capabilities and skills, 

Proper planning and time scheduling of actions. 

The paper then focuses on the Civil Aviation and how countries are 
obliged to deal with technology in this field. The Egyptian experience in this 
area is based on aviation oriented education and specific training. The 
contribution of the National Civil Aviation Training Organization (NCATO) 
to technology transfer in aviation is discussed. The paper suggests that 
NCATO, like any other specialized educational institution could be a vehicle 
for a successfUl transfer of technology. Hi-tec facilities and specialized degree 
programs offered at NCATO are mentioned in brief Finany, the paper calls 
for combined efforts to estab1ish an African academy for aviation sciences and 
technology. 

The experts considered after the presentation the technologies for 
fighting urban pollution, the issues of training as a means for development of 
technology; cooperation aspects of technology transfer. 

Presentation by Mr A. O. Hassan (Sudan) 

The speaker wonned the meeting, that during the past years, The 
Sudan has made continuing efforts to build up an efficient Science & 
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Technology Policy. The national ten-year development plan has been in 
operation since 1992. The introductory part of the paper SUlVeys the situation 
in the technology transfer in Sudan and deficiencies in different sectors. Some 
of the areas which need large dose of technology transfer are identified. 

The transfer of technology should be viewed as a process of upgrading 
and 'Widening the base oftechno .. managerial skills in the countrYs "Learning 
Process". This would necessitate the linking of technology transfer to the 
process of education, training and R&D, to provide full absorption oftbe 
technology. 

The absorption process would call for strategy of unpackaging of 
technology. There was a tendency to purchase technology in the shape of 
tum-key packages - while this may result in short term gain, it would not 
assist the leaming process. 

The discussion after the presentation evolved over the problem of 
brain drain. In particular, the problem of bringing back the national experts 
working abroad was extensively discussed. 

Presentation by Mr. K WolhuteI (RSA) 

The expert presented to the meeting a paper "Technology Transfer in 
South African Transportation and Constraints in Technology Transfer", He 
expressed his opinion that South Afiica must transfer cutting edge technology 
to professionals as well as mature technologies to small, medium and micro 
enterprises and the transfer mechanisms must be adapted accordingly. The 
major constraint is that of time because professionals are few and they are 
correspondingly overloaded without the time to expose themselves to new 
technology. 

Current technology transfer relies on seminars, workshops, guideline 
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documents and also by access to overseas databases. Future transfer would 
be infonnation technology exercises, including bulletin boards. 

It is recommended that Africa should establish Technology Transfer 
Centers, similar to those created by Federal Highway Administration in 
Washington, which are satellites linked to a central clearing house. The 
functions of these centers are: 

- developing and offering training courses 

- adapting technical manuals, handbooks, etc. to address locally 
unique needs 

- liaising with government authorities 

- involving local user communities in technical working groups 

- liaising with other technology transfer centers 

In the course of the discussion the participants extensively discussed 
the following issues: 

-The problems of unemployment and approach to their solution; 

-Identification of research needs and practical application of research 
in industry; 

-Potential for cooperation between RSA and the rest of Africa; 

-Balanced policy with regard to local and foreign technologies' 
application; 

-Problems of development for a country in isolation. 
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Technology Transfer and Acquisition in African Ports (Presentation By ECA) 

The paper presented by an expert from Transport., Communications 
and Tourism Division, emphasizes the challenge for African sea-ports by the 
new technologies in shipping and describes the problems experienced by the 
ports in meeting this challenge. Apart from the lack of modem equipment and 
facilities to handle the flow of containers., unitized cargoes and bulk cargoes 
en masse, the· ports of Africa are seriously short of labour skills, proper 
institutional framework and adequate organization and management. 

These problems, hampering the efficiency of African ports., could be 
fully or partially solved if appropriate measures were taken, inter alia, through 
transfer and acquisition of local and foreign technologies. In particular, 
proper organization of port work, combined with the reforms in institutional 
framework, and advanced training, could give a very positive cumulative 
effect. The transfer of technologies through cooperative efforts of African 
port community would be given, in this context, the highest priority. 

The paper concludes with the recommendation on measures to be 
taken for facilitating the mechanism of technology transfer in the sector. 
These recommendations comprise the reform of institutional framework, 
provision of higher operational and financial freedom to ports, cooperation of 
governments and private sector and transfer and promotion of adequate 
technologies through international and African intergovernmental 
organizations dealing with ports. 

After the presentation, the Chairman of the session stressed two 
important points raised in the paper, i.e. need and potential for training in 
Africa for successful technology transfer and the necessity for Governments 
to cooperate with private sector in this area. 
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9- RECOMMENDATIONS 

The participants to the ad hoc expert group meeting on technology transfer, 
negotiation and acquisition particularly in the sectors of industry, transport 
and connmwications in the context of the african economic community, made 
the fonowing recommendations. 

PREAMBLE 

Considering the growing technological gap between Africa and other areas of 
the world, 

Considering the Jasting crises of industrial and infrastructural sectors in Africa~ 

Considering the acceleration of the technological development on the world 
scale, 

Considering the trends towards globalization of market, production and 
technology between countries and regions, 

Considering the building of regional blocs outside Afiica, 

Considering the major role governments in advanced as well as in newly 
industrializing countries pJay in the development and funding for science and 
technology 

1. African member states are urged to organize national dialogue, through 
national conferences, workshops and meetings, involving economic agents and 
social organizations, to create social awareness of the necessity for technology 
policies and initiate government action towards their implementation. Such 
technology policies have to be harmonized with the economic, environment 
and social policies. 
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2. African countries are urged to design, elaborate and implement technology 
policies in order to maximize, rationalize and facilitate the transfer and 
acquisition of appropriate technology, within the context of the building the 
Afiican Economic Community. 

3. This technology policy should rest upon both technology transfer, 
acquisition and the generation of local innovation capability and application 
of appropriate technologies available both in the region and in the global 
market. 

4. A national technology policy should urgently promote: 

a) the development and application of domestic technical 
research capabilities for meeting basic needs. 

b) the development of technical training at all levels of education 
systems to respond to the needs of technological development 
based on local demand in the various economic sectors. 

c) the selective development and production of the industrial 
equipment and of machines and tools which foster the 
generation and diffusion of technologies within these sectors. 

d) the national capacity to effectively handle the technology 
transfer process in so far as it concerns the selection, 
evaluation, adaptation and negotiation of imported 
technologies. 

5. The success of technology policy depends on government actions in the 
various sectors and more importantly their coordination within their overall 
development planning policy. In this respect the committee recommend the 
reviewing of the economic policies of the members states in order to make 
them compatible vvith the imperatives of technology policy. Therefore, 
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a) The existing budget and fiscal policy should be reviewed in order 
to promote the financing of technological activities of applied research, 
technical training and industrial experimentation and production. 

b) Monetary and exchange policies and exchange should be reviewed 
so as to promote the foreign and domestic investment within the context of 
growing international competition. 

c) Foreign trade policy should be reviewed in order to promote those 
imports and exports which are strategic for technology transfer, acquisition 
and development which implies avoiding indiscriminate protection and general 
liberalization 

d) Foreign investment policy should to reviewed in order to encourage 
those foreign investments which are more conducive to technological transfer 
and acquisition. 

6. To enhance sOlmd technology transfer, Governments are urged to provide 
appropriate incentives in the form of: 

a) exemption from double taxation through agreements between 
countries, 

b) setting up of capital venture funds 

c) streamlining of entry facilities for consultants 

d) facilitating the accelerated transfer of funds for payments of 
royalties, patents, commission etc. 

7 - At national level, governments are urged to 
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a) Set up of a Technology Transfer Centre with adequate funds 
and human resources. 

b) Institutionalize policy measures to ensure that the programmes 
and activities of local R&D are derived from and contribute to 
the industrialization strategy 

c) Machineries and equipment required for R&D should be 
exempted from local customs duties and be subject to 
accelerated fiscal depreciation 

8. Education and training policies and programmes should also address 
raising the literacy level and science and technology understanding of the 
masses for the desired absoIption and diffusion of technology particularly in 
the rural areas where most of the population reside. 

9. The problem of large numbers of African scientists and technologists 
residing abroad, who are a potential source of capabilities for the African 
countries, needs to be addressed urgently through appropriate measures. 

10. The institutional framework which is often an impediment for transfer of 
technology should be reformed to facilitate, to the extent possible, the 
procedures of negotiation and acquisition of technology . 

11. Intergovernmental regional and subregional organizations are requested 
to upgrade training in the areas of technology transfer in their respective 
sectors. 

12. The private sector is called to playa major role in technology transfer. 
Governments should stimulate private initiatives through regular concertation 
with stake-holders to get them involved in and committed to the decision 
making and implementation process 
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13. The trend for commercialization and privatization makes the role of the 
private sector in technology transfer more significant. However, it should not 
prevent the government from taking the lead role in planning and facilitating 
the acquisition of appropriate technology 

14. Participants are urged to take up these recommendations at the national 
level and report back to the ECA on measures taken towards their 
implementation by the 31st of January 1995. 

To United Nations 

The Meeting Urges ECA in cooperation with UNIDO and OAU: 

15 Within the activities of UNT ACDA n to consider in cooperation with 
African authorities the possibility of implementing a project on the Afiican 
Civil Aviation Academy. 

16 To give increased emphasis in all its programme planning and 
implementation to the Small Scale Industry Development, with special 
attention to activities including, but not restricted to, the role of technologies 
in Small Scale Industries in job creation and entrepreneurship development. 

17 In the area of information: 

a. To provide relevant information in the field of technology 
transfer 

h. To promote and support a series of activities designed to 
improve information exchange including demonstration 
projects, case studies, news letters and circu.J.ation of 
proceedings of meetings and conferences. 

c. To collect data and information about Afiican training 
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institutes, research Centers, engineering designers and 
manufacturers and disseminate this information to African 
countries, arrange periodical meetings between training 
institutes for coordination, experience exchange and 
integration. 

18 It is recommended that ECA in cooperation with UNIDO and other 
bodies intensitY rendering advisory services of experts to prepare training 
courses for practitioners involved in the technology selectio~ negotiation and 
acquisition for African member states. 

19 Stimulate the use of locally developed technology and promote intra
regional Co-operation and technology transfer. 

20 The Meeting also requested ECA to invite intellectual property 
organizations such as WIPO, ARIPO and OAPI to the next meetings on 
transfer of technology. 

10- EXAMINATION AND ADOPTION OF THE REPORT 

The participants considered the draft report submitted by the rapporteur and 
the Secretariat and adopted it with some modifications 

11- CLOSURE OF MEETING 

The meeting was closed by the Deputy Executive Secretary, who, on behalf 
of the Executive Secretary, thanked the participants for their contribution to 
ideas on technology transfer and to science and technology policy formulation 
and implementation. He stressed the importance of the advice given to ECA 
in this area and emphasized the need for follow-up actions at national level. 
Finally he wished a safe return. home to the participants. 
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