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Introduction

I will compare a study of Dutch clusters with two studies of clusters of small enterprises in West
Africa. Clusters are important for innovation diffusion. Three models explain the mechanism
involved: the flexible specialisation paradigm and industrial district concept (Van Dijk and
Rabellotti, 1997) and the technopoles (Castells and Hall, 1994). The three postulate different
mechanism as far as innovation works through. Flexible specialisation stresses the role of an
innovative entrepreneur and skilled labour working with multi-purpose equipment. Indusrial
districts put the emphasis on innovation through subcontracting relations and Castells and Hall
(1994) stress the role of research and development institutes.

Trade relations between countries are growing through globalisation of the world economy, the
process of economic liberalisation (the present and previous rounds of GATT) and the creation of
economic blocks (Van Dijk and Sideri, 1996). Technological development and innovation diffusion
are the engine of these developments.® In the first case emphasis is on interlinkages between the
research community and the enterprise sector of the Netherlands. We will study what the relevance
of commercialisation of research and development (R&D) results in the Netherlands could be for
developing countries. The challenge is to develop more linkages between the academic and the
productive sector with mutual benefits. The analysis concentrates on those productive sectors in
the Netherlands, which are important according to the method used by Porter (1990) to determine
the competitiveness of countries. Subsequently the modalities for co-operation between the
research and private sector will be reviewed and some conclusions will be drawn how the
interlinkages could be improved and what lessons can be drawn for Mediterranean countries.

In the second part of the paper two cluster studies in West Africa are introduced. They concern
small enterprise clusters and could be called emerging clusters. Innovation may have a slightly
different meaning at thislevel of development. It is important, however, to suggest which policies
couldhelp to develop these clusters into full-scale examples of industrial districts.

The role of R&D for economic development: Solow, Schumpeter, Galbraith

Solow(1957) was the first to recognise the importance of R&D for economic development. The
endogenization of innovation in the productive process has been one of the reasons why developed
countries could continue leading, while wages in developing countries were sometimes ten times as
low. If thisis the case, what can govemments do to intensify R&D and to ensure the quickest
possible diffusion of innovative results?



Schumpeter (1942) pointed to the innovative entrepreneur creating and resolving various kinds of
technological and organisational disequilibria. The neo-classical theory usesa very narrow definition
of technology and does not take continuous innovation into accownt. In the broad sense
technology is not just a question of machines or tools. Technology and innovation are also related
to the design and quality of the product, to the type and quality of raw materials used, to the
organisation of production and the packaging of the final produwct. Given the broader definition of
technology, technology is not something fixed, but rather something changing constantly, resulting
in different cost of production and increased productivity. An industrial district contributes to the
process of innovation and technological development.

Galbraith (1967) showed that innovations are not any more spontaneous, but the result of
systematic R&D to manipulate consumer tastes to raise profits over time. New product innovations
share common traits, and they often occur in production units located in, or near, affluent markets
with strong science-based universities or other research institutions and entrepreneurial oriented
financial institutions (Abamathy and Utterback, 1978). Spillovers are facilitated by the geographic
nearness of universities and research centres within a certain region.

It would be interesting to findout how R&D spills over from university research centres and R&D
departments of industrial corporations to third-party firms It would be helpful in that case if the
differences between large and small enterprises in taking advantage of such R&D spillovers could be
assessed. Acs et al. (1992) found that corporate R&D is a relatively more important source for
generating innovation in large firms, while spillovers from university research laboratories are more
important in stimulating innovative activities in small firms.

Innovations

Innovation at the level of the firm is at the first place the outcome of a cumulative process. It is
cumulative in the sense that technologies of production used today influence learning processes and
the nature of accumulated experience in the individual firm or the collectivity of firms in an
industrial district. Calbrese and Rolfo (1992) made a study of the introduction of product and
process innovations in small firms and conclude that the factors which have positively or
negatively conditioned the firmsin their innovative process change according to the technological
level of the single innovation and to the organisation and management implications connected.

What can be considered an innovation? Patent statistics are often used to identify innovations.?
Threetypesof innovation can be distinguished: basic research, invention and development. Also a
distinction is made between product and process innovation.

Some suggest to distinguish radical versws incremental innovations and new technological systems
versws changes in the techno-economic paradigm. Innovations are again related to learning. It is
well known from for example computer programs that users gradually master the possibilities of
these technologies. They may start with 20 percent use of the functions of the program and finish
after some years mastering about 80 percent of the potential of this particular software. Finally it
should be noted that at present some very new production technologies become available, using
advanced electronics, new materials or allowing efficiency at smaller scales of production. This may
have substantial effects.

Linkages between the research community and the entewprise sector, the experience of the
Netherlands



The role of universities for private sector development

Porter (1990) asks the question why nations succeed in particular industries. According to him
competitivenessis the key. The competitive advantage of nations is determined by the interaction
between:

- factor conditions

- demand conditions

- the presence of related and supporting industries and

- the structure and culture of domestic competition.

His case studies concern Denmark, Germany, Italy, Japan, Korea, Singapore, Sweden, Switzerland,
the UK and the US. His method of analysis was also applied to the Netherlands (Jacobs et al., 1990;
see below). Porter (1990: 157) remarks that universities located near a group of competing firms
"will be most likely to notice the industry perceive it to be important, and respond accordingly”. In
turn, competitors are more likely to fundand support local universities. Obtaining financial support
is not that easy, however.

Porter is particularly positive about the United Kingdom and United States universities and negative
about Germany and Japanese universities. He remarks that there have been few spin-offs from
German universities, partly because the majority is public, and partly because professors are severely
restricted in terms of outside activities and finally becawse prestige lies in large established
companies. Similarly he notes with respect to Japan (Porter, 1990: 413): "Spin-offs from
university research are comparatively rare".

Porter's approach applied to the Netherlands

In the Netherlands knowledge and technology contribute about 50 percent to economic growth.
The contribution comes from universities, as well as from research departments of big enterprises
and middle level technicians with just vocational training. However, at present too fewer people opt
for a technical university and the feeling is that too few follow lower and medium level vocational
training courses. The Erasmus university in Rotterdam is for example located opposite a brain park.
However, there doesnot seem to be much interaction. The university does have a transfer point, a
science shop and two congress organising institutions, which could contribute to the diffsion of
ideas. The technological universities have many more direct relations with enterprises in the region
(see for example Florax, 1992).°

Neo-Schumpetarian researchers such as Freeman (1987) have suggested the concept of national
systems of innovations.* The importance of the concept is that it is broader than just pointing to
some laboratories or research institutes. It stresses the synergetic effects of all the institutions
active in the field Although Porter (1990) doesnot use the term explicitly, it plays a role when he
distinguishes between the basic and advanced factor conditions. In the latter category he puts the
telecommunication infrastructure, the presence of high skilled labowr and the university research
institutes. The latter factors need to be created continuously through technological development,
education, the functioning of labow market, the physical infrastructure and the research
infrastructure. This couldbe called the national innovative system.

With a population of 15 million inhabitants the Netherlands counts, besices eight universities, 139
specialised research institutes, usually wholly or partly funded by the government (Jacobs et al.,
1990). Out of these 139 27 are related closely to universities and 33 are TNO institutes; this is the



National organisation for applied natural science research.” The Netherlands research capacity is
10,650 person yearsat universities, 6300 in the private sector and 5030 in non-uwniversity research
institutes. Research by non-wniversity institutes can be wholly or partly financed by the
govemment requiring about 1 billion Dutch guilders of government support each year (Jacobs et al.,
1990). The trend in the eighties was however to diminish government subsidies, to force these
institutes to look for other sources of finance for their research.

A lot of attention is paid in the Netherlands to technology diffuision programs. An important
instrument for this purpose are the innovation stimuating arrangements (INSTIR) benefiting
especially small and medium enterprises more, given the small amounts per project (Jacobs et al.,
1990: 54). Other technology programs are:

- EUREKA (one of the European Community programmes)

- PBTS (Programmatische bedrijfsgerichte technologie stimulering; in English: programmatic
company oriented technology programme)

- TOK (Technologisch ontwikkelingskrediet), a credit program since 1953 for development
projects with a high risk. T he literal trandation would be technological development credit.

- OMK (progamma onderzoek in kleine en middelgrote ondememingen; meaning in English
programmatic research with respect to small and medium enterprises.

- TNO, already mentioned and directed particularly to small and medium enterprises

- a network of 18 innovation centres created at the end of the eighties

- a research centre for small enterprises in Zoetermeer.

T he sectoral innovation network®

Jacobs et al. (1990) criticise the Netherlands govemment becawse the science and technology
(S&T) policy has not been sufficiently specific as far as sectors and products are concerned. They
apply Porters method of analysis to determine the promising clusters of activities, which is based
on the share of sectors in total world exports. Subsequently they analyse the innovative network
for each of these eleven sectors in the Netherlands. These sectors are those in which the export
performance is more than the average export performance of all the country's sectors. A recent
study basically confirms Jacols's analysis (Hinloopen and Marrewijk, 1999).

We will summarise briefly their findings for each of the eleven sectors. The eleven sectors can be
grouped in four sub-groups: an agricultural/nutrition group (1-4), a chemical group (5-6),
electronical industries (7 and 8) and trangportation (9-11). It is interesting to note that already two
years later some of the sectors, which did very well during the research, are currently facing serious
problems. We can mention the group electronical industries (in particular Philips) and lorry
production (DAF), which have been restructured recently. Luxury yachts production is facing a slow
intemational demand and cocoa butter and powder is feeling the competition from Eastern Europe.
Thisdoesshowthat competitiveness is not something given once and for all, but something, which
needsto be fought for continuously.

1. Dairy industry

The export of agricultural products of the Netherlands is second only to the United States. Dairy
products are an important part of this export and the industry seems to be highly competitive,
despite the wage and the fact that a lot of the cattle feed needs to be imported. In the dairy sector
the two existing higher agricultural vocational training institutes and the Wageningen Agricultural
University are very important. Several lower and medium agricultural vocational training institutes
also help to make available trained manpower.



The agricultural university is especially involved in research for this sector, but the sector has also
created its own research institute (NIZO in Ede), which is presently involved more often in
contract research for dairy companies. One of the TNO institutes (CIVO-TNO) is also active in the
dairy sector. Finally the big dairy enterprises (often co-operative production units) carry out their
own research.

2. Machines for diary industry

Serving the purpose of the dairy industry, the dairy machine industry has developed and now
contributes substantially to the export revenues of the Netherlands. Machine producers for the
dairy industry have hardly contacts with universities or research institutes. One of the bigger
companies (Stork) has its own laboratory in NieuwVennep.

3. Cacao butter and powder

The Netherlands are an importer of cacao, but a major exporter of chocolate products. No cocoa is
produced locally, but the sector is feeling some competition from Eastern Europe, which used to
have very competitive cacao factories. There is no research infrastructure outside the cacao
producing companies themselves in the Netherlands. Jacobs et al. (1990) mention that because of
fear for their competitors Dutch firms in this sector rather carry out joint research with foreign
firms.

4. Flowers

The Netherlands is a major exporter and importer of flowers. They come from about 120 countries
and go to at least as many countries, mainly by plane. A number of training institutes for
horticulturists exists. Particularly adult education is important and effective in this sector. The
horticulturists have their own association, which organises regular meetings. A small 'tax' at the
auctions (0.65%) finances joint research and marketing activities in this sector. The horticulturists
often experiment themselves, but the agricultural university in Wageningen and some of its
specialised research institutes some of the field research stations and some regional research centres
also contribute to the development of thissector.

5. Plastic products and polymers

Some large multinationalsin thissector have their own research capacity. They are good for about
90 percent of the R&D in this sector! A number of special training courses exist and some
universities have specialisation courses in polymer technology. T he technical universities, plus one
general university with a chemistry department jointly with TNO have created a special centre for
polymer products research.

6. Industrial textile products

Again some multinationals dominate the sector and are responsible for most of the research. One
multinational collaborates with a technical university to study applications of its fibres in the airline
industry. Another collaborates with two universities (one in the Netherlands and one in Germany),
particularly with their departments for knowledge of specific materials. This is typically a sector
operating successfully on niche markets in the whole world



7. Music records, discs and tapes

There is no special educational structure for this sector, but many people working in the sector
followed marketing courses in a specialised institute (NIMA). The intemational orientation of the
Dutch and their mastery of foreign languages is important in this sector. There is no relation with
universities, but the activities are related to the electronics industry, which has its own system of
innovation.

8. Photocopiers

Two major multinationals dominate thissector. One doesnot do much research in the Netherlands,
while the other does it, but may be too small to carry it out on their own. Some fundamental
research has been subcontracted to universities and to TNO, but it is noted that the universities had
problems with the project approach of thismultinational.

9. Trangort

Labour is relatively low skilled in this sector, but an apprenticeship system does exist for lorry
drivers. Some vocational training centres exist in four centres for trangportation. There exists a
special centre for research in the field of traffic and trangortation in which a number of
organisations for transport (organisations for road transport, for ship transgort and so on) are
represented. Some consultancy firms, some universities and a special TNO institute (INRO-TNO)
are active in the field of trangport research.

10. Lorry production

Vocational training is important for labour working in the lorry prodwing factory (DAF). The lack
of lower skilled technicians is felt especially in this sector. Middle and higher level education is
provided and a special apprenticeship programme has been started for coachwork.

The principal lorry prodwcer in the Netherlands did most of the research itself and only usedto a
limited extent research institutes such as IW-TNO and specialised departments in two of the
technical universities. There was a need for synergy between different traditional technical fields
such as metal studies and electronics, but this attitude is often missing. In this branch foreign
suppliers and specialised institutes are also involved if necessary.

11. Yacht building

In the sixties much of the traditional ship building industry disappeared in the Netherlands because
of the high wages. The specialised niche market of building expensive yachts survived, however.
Craftsmanship plays a role in this sector and much of it is learnt on the job. An apprenticeship
programme exists in the metal and woodworking sectors.

A number of institutes also play an important role in this sector, such as the Maritime Research
Institute and a specialised department of a technical university. Sometimes the innovation centres
are used just like the specialised institutes for Metal products (a TNO institute) and the National Air
and space institute (for gluing).



Conclusions from the sectoral studies

The first conclusion is that the most promising sectors are not necessarily industrial sector, or
manufacturing activities in a more narrow sense. Dairy products, flowers and trangport are basically
agricultural and service activities.

Secondly, it strikes that small enterprises play an important role in a number of the successful
sectors. To increase their success they have often created sector or co-operative organisations to
defend their interests. Dairy producers are small and medium size farmers, but processing has
become a large-scale operation, particularly when a number of co-operative produwction units
merged after the Second World War. Flower growing is the work of numerous small horticulturists,
but the success of the sector has been their co-operative auctioning system, which is very successful.
The luxury yacht building is also an activity undertaken by relatively small firms. Finally the
trangport sector is an example of small and competitive firms which have organised their business
well at the sectoral level. An exchange system increases the chances of the individual lorries to
bring back a load of goods as well!

In the third place success is not always based on innovation. In dairy a long tradition of raising
cattle is important. In the case of the flower exports, organising the auction system and joint
marketing efforts have contributed to the success of the sector. Finally in the case of luxury yachts,
specialisation in a small market segment seemsto be the most important factor for success. Even
when innovations are important, there is no uniform pattern, which can be discerned. Sometimes
vocational training is very important. It generated the necessary craftsmanship. In other case
research institutes played a major role. Interesting is the important role of branch organisations, for
example in the flower and dairy sector they certainly contribute to the required R&D. Sometimes
research is completely a case at the enterprise level. Cacao products and manufacturing of plastic
products are examples of the last kind.

Finally the real mechanism for the match of demand for research capacity and its supply seems to
be the market. Of course personal contacts play a role and branch organisations are important, but
thereis no overall planning institution in the Netherlands bringing together demand and supply for
research.

Other private sector development programmes in the Netherlands

1. Starting small and mediun sized enterprises

The Netherlands Minisry of Economic affairs considers entrepreneurship a real altemative for a
career as an employee, also for academicians. It has launched a special three-year information
campaign in 1990 called "let's get down to business”. The objectives are:

1. Stimulation of new businesses through a favourable climate for the formation of new companies;
2. Improving new businesses' chances of success;

3. Improving new businesses' chances for growth and

4. Discouraging initiatives, which are not feasible.

The major instruments are:

1. Financing

2. Information, counselling and guidance

3. New business courses: to meet the requirements of the Business Licensing Act.

The Minigry has a budget of approximately 180 million guilders per year, divided over 1 (50



million), 2 (70 million), training (50 million) and other instruments (30 million).

The campaign encourages people who have the right capahilities to start up their own business. In
the Netherlands every year 20,000 people make the start, but only 1000 come from universities or
higher professional education. In the following five yearsmore than 40 percent fall out of the race,
but new entrepreneurs are badly needed. The Minisry considers that among academics there is
more entrepreneurial potential than is utilised: "For govemment and universities there is the
challenge to trace and develop entrepreneurial talent.

2. Centres of entrepreneurship at universities

The Dutch Minigry of Economic affairs is in favour of creating Centres of entrepreneurship at all
universities. Two examples will be described and compared to a similar centre in Naples (Italy).

2a. University Business Centre Nijmegen

The Foundation University Business Centre (UBC) in Nijmegen has a building offering space to
some 20 knowledge-intensive and technological advanced companies. UBC undertakes a number of
activities, such as organising a Think tank, an entrepreneurial week a knowledge handook and it
will create a special chair at the University of Nijmegen: "Commercialisation of knowledge and
academic entrepreneurship”.

Related to the UBC is the development of a Technology and Science Park in Nijmegen. The 20
enterprises mentioned are academic spin-offs, which becawse of their background attach a lot of
importance to proximity to the University or the Academic hospital in Nijmegen. The UBC was
created with the support of a regional development corporation, the Chamber of commerce and the
local authorities.

The objective of the Foundation created in 1989 is to diffuse academic know how through the
promation of entrepreneurship. The underlying idea is that the survival chances of the enterprises
concerned increase when enterprises are located in a Science Park or in Business Technology
Centres. The UBC brochure mentions the following examples: a chip industry for micro-
mechanical applications, a psychological advie firm, an applied and fundamental research in
information technology unit, a centre for computer training courses, a financial and economic
advisor, an electronic industry, a training institute, a communication advisory service, a text
processing company, a language and speech technology firm, medical technology enterprises and a
search consutant.

2b. Project Support entrepreneurship Twente

The Centre for Innovation and entrepreneurship training and consultancy (CIOT) of the
University of Twente provides training and consutancy services. CIOT has a project to support
entrepreneurship. Several firmsin the region cooperate in the project. It consists of courss for
trainers and consultants of new entrepreneurs and for new entrepreneurs themselves. Courses
included are for example:

- the innovative management course

- the becoming an entrepreneur course

- the innovation consultant course

- the women becoming entrepreneurs course and

- the train the trainer course.



Research carried out by CIOT concentrates on:

- the effects of education for companies in the small and medium sized business enterprise sector

- the differences in functioning of companies with and without a business plan recorded on paper

- research into the influence of innovation on other business aspects in small and mediun
enterprises.

2c. Naples: Centre for Organisation and technological innovation

The Centre for Organisation and technological innovation (ODISSEQ) is a research centre of the
Department of Computer science and systems of the University of Naples created in the seventies.
It is constituted of a permanent group of professors and researchers working in the Department of
computer science and systems and a number of collaborators of the Faculty of Engineering. The
research fields are:

- inter-firm relationships

- innovative small-sized firmsin high tech sectors

- technological transformation of firmsand industrial sectors

- technological innovation and organisational transformations

Typically the Centre caters mainly for small enterprises. Odisso's research fields were developed in
response to a demand for information and analysis by associations, economic organisations and
public corporations in the region.

3 R&D dissemination for developing countries

The Dutch also have a program to disseminate research results for developing countries. Typically
the Agricultural University has a publication service with an intemational orientation (PUDOC).
The Minigry of foreign affairs supports a journal on biotechnology (Monitor) published by the
University of Amsterdam, of which 4000 copies are sent abroad. A number of Technology transfer
organisations usedto publish AT source, a quarterly magazine on technology and development.

The modalities of linking universities and the private sector

1. Type of university or research institute

It does make a difference, whether a technical university, a business school, or a general university
is involved. Some research institutes are basically government owned and run like bureaucracies,
while other are private initiatives and run with the objective of making profit. Some are strictly
mono-disciplinary, while other findtheir force in a multi-disciplinary approach.

In general the technical universities establish easily contacts with industry, particularly in specific
fields like shiphuilding, architecture and construction and building aircrafts. Economic faculties and
business schools establish easily contacts on management and marketing problems and may consult
concerning the developments in the world economy. Similarly specialisations like compuer
science, accownting and economic forecasting are usually appreciated by the private sector. These
specialists often work as a consultant for private businesses and then the form of co-operation may
be important.



2. Formsof cooperation

How is it actually going to function? How do demand and supply meet? Which form does the
cooperation get? T he following possibilities can be mentioned:

a. A research contract for a specific job

b. Joint financing of research

c. A specific technical advice is given

d. Technology licensing programs (Hayden, 1992)

e. Personnel is made available to the private company

f. Students may spenda practical period in the company

3. Type of jobs

What kind of job are they carrying out? Many forms of research transfer can be distinguished.
Sometimes the technology is incorporated in equipment, sometimes in an individual expert.
Sometimes knowhow can be bought through patent licensing and sometimes it can be transferred to
employees in the company concerned.

Market mechanisms are the major instrument to achieve the transfer, but much depends on the
conditions for co-operation between the private and research sector. Research and technology
parks, brain parks and science parks may facilitate the exchange of ideas and the diffuision of
innovations.’

4. Conditions on both sides

At the university the conditions for thiskind of linkages needto be created. T hisrequires that:

- permission should be obtained easily

- time should be available

- incentives should be given to the company to involve universities and research centres (for
example through lower tariffs and tax exemptions) and to researchers doingthiskind of work

- the staff needs to have marketable and marketing skills

- students, research assistants and PhD candidates should be involved or learn from indirectly from
thisexperience

- flexibility and mobility is required

- willingness/openness for/to synergetic effects: the metal studies department working with the
engineering or electronics departments and so on.

It helpsto have clearly defined rulesabout the collaboration. T his increases the transparency. Both
sidesneedto knowwhat is at stake and what is expected. Preferably there should be an organisation
for appeal in case of conflicts.

5. Type of research

Several typesof research can be distinguished:
a. Fundamental research

b. Applied research

c. Proto type development

d. Technical assisance

e. Advie
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It does make a difference what kind of research some organisation is currently involved in.
Universities for example are particularly good in some of these categories and should realise that
their competitive advantage liesin these categories.

6. Longterm relations

It is important to develop long-term relations and to allow personnel to change between research
institutes and private enterprises. In practice much will depend on the people involved. Secondly,
the development of longterm relations can only happen if the science and technology policy of a
country creates the necessary conditions and infrastructure. More people would get involved, which
helpsto institutionalise the activity.

Sometimes concern has grown with regard to conflicts of interests for faculty members, about loss
of academic freedom and about unfair advantage given to particular corporations in
commercialisingthe result of research paid for by tax payers (Hayden, 1992).2

Conclusions

Academic entrepreneurship may concern advice with respect to the business strategy, export
possibilities, the accounting system or the extemal world Basically it is not different from other
forms of entrepreneurship. The market mechanism is the major instrument to achieve this.
However, universities and research institutes will try to build up longterm relations with the private
sector. Pointing to the importance of the market does not mean that govemments can't do
anything to improve the functioning of these markets. One can think of bringing together the
parties involved to discwss the rules, creating exchanges and working systematically on an
improvement of the factor conditions as mentioned by Porter (1990). A good science and
technology policy can create the framework for these better functioning markets.

In countries where there is a solidtechnology policy and infrastructure it is much easier to achieve a
long lasting relation between the research and private sectors. Reich (1991) goes as far as stating
that ownership of industries is no longer important. What counts is to have the human resources
and the business climate, which will make a location attractive for companies to build their plants
or departments there. Reich (1991) also stresses that learning continues on the job and high skilled
labour (what he callsthe symbolic analysts) has clustered in or around a limited number of cities.

The objective of UN (1996) is to enhance the links between the academic community and the
enterprise sector in Latin America in the field of technology. Tsipouri (1991: 145) notes that a
successful university-to-industry technology transfer process promotes research in the academic
sector and innovations and competitiveness in industry. She stresses that to promote technology,
transfer policies have to take into account the specific needs and characteristics of both the local
supply and demand sectors or research results.

The transfer of technology to produwction units has become one of the tools of indugtrial policy.
Some stress that stimulating activities especially for academic or innovative entrepreneurship are in
fact irrelevant. The real entrepreneur paves his own way? Academic entrepreneurship is not
different from other forms of entrepreneurship.

Porter (1990: 627- 637) stresses that factor conditions are created and that governments play a

role in this respect. It first requires human resources with improving skills and abilities. The
effectiveness of an educational system is partly a function of the rate of spending. The
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characteristics of a sound educational policy emerging from his research are:

1. High educational standards

2. Teaching as a prestigious and valued profession

3. The majority of the students receive education and training with some practical orientation

4. There are respected and high-quality formsof higher education besides the university

5. Thereis a close connection between educational institutions and employers

6. Firmsinves heavily in ongoing in-house training through industry associations or individually.

In the field of science and technology he mentions the following characteristics of an effective
policy:

1. A match between science and technology policy and the patterns of competitive advantage of
the nation's industry

2. Emphasis on research universities instead of government laboratories

3. Principal emphasis on commercially relevant technologies

4. Strong links between research institutions and industry.

5. Encouwragement or research activities within firms.

6. Primary emphasis on speeding the rate of innovation rather than slowing diffusion and

7. A limited role for co-operative research

These links between research institutions and industry can be forced through a variety of
mechanisms:

a. Specialised research institutions focusing on industry clusters or crosscutting technologies

b. research contracts

c. explicit dissemination mechanisms.

The national innovation system is important, but it is also fragile. It needsto be build up over time
and requires policies to protect it from political involvement, too much teaching, but also
commercial adventuring. Studying the conditions in a number of countries can help to bring out the
factors that influence the success of certain national innovation systems. It does not mean that the
Japanese or Dutch model would be easily transferable to the Mediterranean situation.

Clusters of small entewprises: innovation and co-operation in Accra

Research undertaken for the World Bank concerned the effects of structural adjusment for the
working poor.? Constraints for small and medium enterprises in Accra, the capital of Ghana, were
classified as related to the macroeconomic environment (the negative policy context, the
discouraging impact of taxes and regulations), related to the entrepreneur (limited education,
training, business skills), the enterprise (low initial invesments, the chosen technology, location,
etc.) and related to the market (the demand for these products and services). The resulting low
productivity could be explained through a series of factors: small initial investments and no access
to capital, low levels of technology and training, a poorly developed infrastructure and high
production costs.

However, much differentiation between enterprises was found, leading to very marginal and very
promising cases. Thisphenomenon is relatedto the qualities of entrepreneurs, the technology used
and the new opportunities provided in a liberalised market. Typically the more innovative
entrepreneurs were foundat the edge of the neighbourhood studied (Abeka), along the major roads.
Some of these entrepreneurs were ready to move to a location identified by local govemment for
the concentration of metal related trades (Ofanko). They expected a number of advantages from
being there, together with other entrepreneurs. Most of the enterprises at the edge of the
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neighbourhood studied were very specialised and used machines. T hey often developed new products
and were competing with producers elsewhere in Accra

Two very innovative entrepreneurs were interviewed at the edge of Abeka making moulds and
parts. One has heavy machines to make aluminium moulds for local produwction of household
utensils, while the other is a really innovator. The first one would like to design his own machines
and to manufacture "things that can move". He complains that it is difficult to get the latest
machines. He knows about the Intermediate Technology Transfer Unit (ITTU) which helps small
and medium enterprises to buy second hand equipment. The other can make almog everything. He
makes block making machines, car parts, gas cookers and gas containers for welders (carbide pots).
He can also make tools for carpentry, spraying machines and boltsand nuts. He also wants to move
to Ofanko, where he expects more space and a larger number of colleagues and customers. Striking
is the higher turnover, the higher salaries and the innovative capacity of a number of these
entrepreneurs at the edge of Abeka.

Examples of co-operation between entrepreneurs were also found Ethnic affiliations play quite an
important role in labour networks and different forms of enterprise co-operation. Effectively
exploring employment opportunities is hardly feasible without the assistance of tribesmen; masters
usually hire apprentices of their own kin; subcontractingis delegated to tribe members; co-operation
between different masters is quite often based on kinship. The access to jobs or apprenticeship
training and the participation in clusters are highly influenced by ethnic affiliations.

An interesting case can illusrate these mechanisms. The stand of a wheelcover and brake fluid seller
is very well located in the curve of the Nima Highway, observable from far and everybody has to
slow down to get through the curve. His proximity to the cluster of fitting shops gives him an
additional locational advantage. An electric mechanic is part of the same cluster and receives his
comparative advantage from the fact that he is the only one within the cluster who owns a
charging machine to test batteries. The enterprises located at the edge of Abeka along the
"Motorway" and alongthe main roadto Kumasi were generally more dynamic than the enterprises
located in the interior of the neighbourhood. The success story of the wheelcover and brake fluid
seller is again a good example of someone who is able to find a niche in the market. He anticipated
new developments in the second hand car market and could outwit his competition through
diversification and location. Economies of scale and co-operation in clusters revealed to be
important conditions to develop an enterprise's potential for growth.

Networking and clustering in Burkina Faso

Competition is fierce in Ouagadougou and some entrepreneurs have tried new ways to access clients
for example by moving their enterprises to a more favourable spot. Entrepreneurs have tried to
make their products more attractive by improving the quality of the product or the way in which
the product is presented, by offering clients credit or by adding something special to the product.
Some entrepreneurs have tried to attract clients by selling their goods on credit. Beer brewers build
improved stoves to reduce the wood needed to prepare beer. One entrepreneur was the first in
Ouagadougou to start making spare parts for motorcycles. He has trained a lot of apprentices since.
T hese spare partsare now produced in considerable quantities in Ouagadougoul.

Both modem and traditional forms of clustering and networks exist in Ouagadougou. Entrepreneurs
take advantage of those forms that are beneficial to them. Different forms of networks
distinguished are large, formal groups; small informal groups such as the Rotating Savings and Credit
Associations (RoSCA's or tontines in Burkina Faso) and small groups of mutual supporting
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entrepreneurs, based on family, tribe or regional relations. Traditional clusters can be clusters of
entrepreneurs belonging to one tribal group or clusters of enterprises closely located on their own
initiative and benefiting from being together. Industrial estates, handicraft zones and municipal
markets are considered modem clusters. Family networks will be treated in the next section.
Theoretically clusters and networks can be considered a first step towards enterprise co-operation.
In the same way small enterprise co-operation will be considered a first step in the direction of
technology co-operation.

A large number of Burkinabé entrepreneurs are reluctant to work in groups. When asked if they
would like to cooperate, almost a thirdanswered that people were not to be trusted (les gens ne sont
pas honnétes). Others refused to cooperate unless they were forced to (& moins que I'état me
I'oblige!), or stated that it is difficult to work with other women (les femmes sont difficiles a
comprendre). A young man who transports water literally said that other people are not to be
trusted (les gens sont des faux types). Another male entrepreneur sighed: “can we work in a co-
operative, given the mentality of the people”? (on se demande si I'on pourra travailler en
coopérative a cause de la mentalité des gens).

Others are willing to work in a co-operative. Half of the entrepreneurs responded positively to this
question, while about a sixth formulated some conditions. One tailor was very much interested in
co-operation. He had previously been a representative for other tailors, when they were asked by
the authorities to cooperate. By doingso, the tailors accessed new markets, for instance, for school
uniforms. Similarly, a female tailor joined such a co-operative. A male art painter was a member of
two associations: the ‘'association des artiges plasticiens du Burkina' and the ‘association
intemationale des arts plastiques'. The possible exchange of information and negotiations with the
government are mentioned as the most important arguments to join such an organisation.

Women often form tontines or use their networks to generate money. For instance, a beer brewer
participates in a tontine of ten women. Each contributes 3000 FCFA per month. Each month the
total amount collected is given to one of the members; such a tontine may allowthem to invest
together in energy saving ovens. Another woman sells a local soft drink called bisap and runs a
tontine of 12 women. Each pays 5000 FCFA per month. A woman selling fruits and vegetables
participates in a tontine of 12 women, each of which putsaside 200 FCFA per day.

Sometimes the fact that other enterprises are located nearby becomes a decisive factor for an
entrepreneur who wishes to locate his/her enterprise in a specific spot. For instance, an
entrepreneur who sells corrugated iron chose a place near where a metal worker and a welder were
already working. Caste or tribe can also inflience the choice of a location. A Nigerian male
hairdresser in Ouagadougou optedto settle in a particular place, becawse other Yorukhas live there.

It can be concluded that there are many types of inter firm co-operation. A focus on technology
co-operation at micro-enterprise level is not very useful, because there are very few projects/studies
specially focussed on thisand that is why | am using my material collected for a different purpose,
but with some relevant information on this topic. From my own data | cannot get more
information.

Networks of entewprises, family and friends
The subject of networks of family and friends was invesigated in a number of different ways.

Family and friends can be very helpful to entrepreneurs by providing them labouw, work space or
capital. Relatives can provide cheap family labour, and a workshop, a plot or shed can be provided
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at a reduced price. Finally, family or friends can provide the capital for initial or additional
invesments. Almog two thirds of the entrepreneurs make use of help from their family or friends.
One fifth even use the help in more than one way. Women, more often than men, use their
connections (72 versus 54%, respectively).

In some activities entrepreneurs make more use of aid from family and friends than in other
activities. Thisoccurs in edible produwcts (in 19 out of 25 cases); metal working (in 13 out of 22)
and electric repair (9 out of 17). These data are probably an underestimation, since other relations
between the enterprise and the family (the use of family for channelling output or receiving
training) were not recorded systematically.

Entrepreneurs can receive informal education through their family or friends, or they can be
dependent on them for the purchase of inputs or the salesof outputs. Some entrepreneurs indicated
that they lack these relations and, therefore, have problems in developing their enterprises. One
entrepreneur reported having good relations with someone in the govemment through whom he
received large govemment orders.

Household expenditures also interact with running the business. Entrepreneurs can provide their
family or friends with money or gifts, but can also receive help from them. For instance, a woman
selling meals gives money to a family member who lives in a village and to others who live in
Ouagadougou. A female tailor specified that she spends about 20,000 FCFA per year for her mother
and 5000 FCFA for her father.

Assigance can also be given the other way around. For instance, a male bicycle repairman cum
farmer and his wife, who sells vegetables, cannot earn enough to support themselves and their five
children. Often, they receive assistance from friends and family. Her son, who is a carpenter,
sometimes supports a female entrepreneur whose hushand is ill. Their wifeives and other relatives
also support male entrepreneurs so they can satisfy the basic household needs. For instance, a male
entrepreneur who makes metal furniture is unable to provide sufficient food for his eight children.
His wife sells peanut butter and his daughter also works, to support the family. These networks
function at a low level, being social support systems mainly. It can hardly be expected they will
develop in the short run into enterprise co-operation, which will now be discussed.

Interfirm co-operation in Burkina Faso

Five forms of inter-firm co-operation between small enterprises were distinguished and will be
discussed. First, entrepreneurs in one activity work together to limit competition or to reduce costs.
Secondly, entrepreneurs in different, but complementary activities work together to be more
attractive to clients. Thirdy, entrepreneurs make use of other enterprises to obtain equipment
and/or training and gradually develop their own business. Fourthly, people become co-entrepreneurs
if the circunstances favou co-operation. Finally, entrepreneurs may rent their workshop to
another entrepreneur, or they may open a branch office. The implied definition of enterprise co-
operation is a very broad one. Co-operation may take different forms, but these different forms of
co-operation often have an impact on the technology selected. In a limited number of cases these
co-operations may develop into real technology partnership as defined by UNCT AD (1996).

Entrepreneurs working in a similar environment may decice to cooperate to reduce costsor to limit
competition, some entrepreneurs in the same activity may also work together. For instance, elec-
trical repairmen regularly provide spare parts to each other from broken down equipment. Women
brewing beer in some neighbourhoods have agreed to take turns brewing, so that they do not have
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to face competition. A similar arrangement seemsto have been made by mobile tailors. They have
diviced the city into areas and walk through their neighbourhoods with their machine on their
heads. Another example is a woman who sells fruits and vegetables. She often buys in bulk with
other women; they share the products and sell independently. Some young women rent a space
together for weaving cloth. They were trained at a centre for handicapped people and deciced
afterwards to stay together, but work individually. One woman, who grills groundnuts and makes
groundnut oil, shares her equipment with several other women. The machines used to grill the
groundnuts are owned by a group of nine women.

Entrepreneurs in different but complementary activities can work together to make their business
more attractive for customers. Thiscan either be done by a sharing arrangement, or by some form
of subcontracting. For instance, one carpenter decided to associate with an entrepreneur in
upholstery. A car repairman has established his workplace near the small workshops of electrical
repairmen to whom he entrusts certain jobs. The same man askeda welder and a sheet metal worker
to install them at the same location. The three types of enterprises remain independent but work
together. Two brothers made similar arrangements: one of them fixes lorry engines, the other has a
welding shop. The enterprises are separate but they complement each other. Some entrepreneurs
locate complementary activities in one place increasing sales for all. One brewer sells beer alongside
a woman (another wife of her husband) who sells rice. The two work together. One woman who
sells rice asked another woman who sells 'bass' (a product made of millet or red sorghum) and
yogurt to join her at the same spot, becawse she expects thiswould attract more customers.

Informal sector entrepreneurs have proved to be very goodin creating an enterprise out of virtually
nothing. Through other people, they are able to acquire skills, equipment, or a work place and to
develop their enterprise gradwally. Entrepreneurs get their education in various ways. They
sometimes go to other countries to learn new skills. A male metal furniture maker went to Ivory
Coast to learn how to assure water tightness and air tightness, allowing him to make tanks
Examples of informal sector entrepreneurs who employ skilled labour are scarce. Skills are
important, however. A male bricklayer, for example, sayshe works with precision to gain the trust
of his clients and to get goodreferences from them. Many skilled people start their own businesses
and train the apprentices or labourers themselves.

Numerous other examples of co-operation were found A female weaver worked with her mother,
who does the same work and in this way they may be able to develop the activity. Now she is
married and rentsthe loom from her mother. A female tailor started to work on her own account
with a rented sewing machine. After a few years she was able to buy two sewing machines.
Similarly, a man making bricks rented his tools, but has gradually been able to buy his own. A young
man trangporting and selling water (using a cart, two barrels and a donkey) sometimes rentsan extra
cart and employs a boy in order to make extra profits. One of his colleagues uses two barrels, which
he pullshimself. One barrel is his; the other one is rented. In the long queues for water he aligns one
barrel under the tap, while he leaves to sell the contents of other one. The owner of the second
barrel is paidat the end of the day by delivering two full barrels of water.

In only six cases out of 350 entrepreneurs interviewed entrepreneurs worked together with
somehody else, apparently sharing management and profits. Often, these were two wives of the
same husband. They could either work together full-time, or take turns working at home and
working for their enterprise. Men sometimes do the same. For instance, his older brother
sometimes assigs a construction worker and a female tailor workswith her brother.

Finally, two examples of the fifth type of interfirm co-operation. One male tailor worked in Ivory

16



Coast but returned becauwse he preferred his own country. He left behind a workshop in Abidjan with
an electric sewing machine, which is now rented to another tailor. A female entrepreneur in
Ouagadougou sells mealsand had two sisters working for her as family labour. She recently installed
one sister at another spot, but continues to cooperate with her.

Concluding remarks

The development of clusters, networks and different formsof co-operation should be stimulated to
bring in new ideas in the business sector. Innovation and interfirm co-operation (in clusters or
through subcontracting) are key words for this kind of development, as suggested by the flexible
specialisation paradigm. Providing space for economic activities, preferable at the same time for
enterprises of different size can stimulate the creation of clusters of innovative entrepreneurs.
Female entrepreneurs need special attention. Multi-purpose equipment can help them to become
more innovative. The development of clusters of economic activities should be stimulated,
including the physical grouping of enterprises of different sizes. Subcontracting and other relations
between micro, small, medium and large enterprises needto be developed.

T he university-to-industry technology transfer process has become an integral part of the science
and technology policy of most developed countries. Particularly in the United States (US)
universities have become closely linked to corporations in research and technological innovation
(Hayden, 1992). Entrepreneurship development programs can be useful, particularly for female
entrepreneurs and enterprises, which are blocked at a certain level and find it difficult to make the
next step. Access to credit and govemment orders should be facilitated for entrepreneurs who
cooperate and for those who participate in clusters and networks.

Barriers to entry should be diminished through deregulation and by facilitating administrative
procedures. Information and assitance should be given to entrepreneurs on how to deal with
existing formal requirements. Specialisation should be stimulated through training entrepreneurs in
changing designs, prodwcts, production methods and marketing channels.

Innovation is a guided process in a developed country like the Netherlands. In the West African
situation it is largely a spontaneous process taking place at a lower level, where potentially
improvements can be expected from relatively simple govemment policies. Suggestions to give
small entrepreneurs access to existing science and technology centres have been made already many
times. At a higher level UNCT AD has suggested to do S&T policy reviews for developing countries,
like the one the OECD did for member countries.

For the Mediterranean countries it is important to create the right conditions at the macro level
(structural adjusgment), the meso level (markets and infrastructure) and at the micro level of the
enterprises. National govemments can display a positive attitude towards ZSMEs and clusters and
provincial or state govemments are usually responsible for infrastructure and public utilities. At the
municipal level space is provided and sometimes deregulation can be achieved. Finally, clusters need
support institutions, which can be R&D institutes or technology diffusion centres. The presence of
service enterprises usually facilitates the work of individual small enterprises. It is important for
Mediterranean countries to take an intemational orientation and to promote exports from clusters.
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Notes

1. Technological development and innovation diffusion are often stimulated in so-called industrial
districts. See: Van Dijk (1994a).

2. Kamien and Schwartz (1982: 50) formulate three arguments against thisapproach.

3. Florax (1992) uses different methods to assess the economic impact of the ‘academic knowledge
infrastructure’. The Twente technical university is his case in point. He distinguishes between
economic (expenditure) impact and the impact of academic knowledge production.

4. Freeman (1987: 1) defines 'the national system of innovation' as: "The network of institutions in
the public and private sectors whose activities and interactions initiate, import, modify and diffuse
new technologies".

5. TNO is a government supported research organization specialized in the development of
industrial technologies, produwct design and quality improvement. It serves particularly small and
medium enterprises in the Netherlands and is made up of a number of specialized institutions.

6. Thissection draws heavily on Jacols et al. (1990).

7. See Van Dijk (1994a) for an analysis of similar effects in the case of industrial districts.

8. Hayden (1992) analyzes corporate networks (among others with universities and research
centers) and determines the structuralist relationships, such as reachability, proximity, linkage
distance, cligues, centrality, interest groups, power blocks and so forth.

9. The research focused on the relation between household poverty and the economic activities of
the members of the household. The analysis is based on fifty in-depth interviews in one
neighborhood of Accra (Abeka). Information has been collected also on 28 economic activities in
which members of the households were involved. For comparative reasons data were also collected
on another 24 economic activities taking place at the edge of Abeka, mainly along two important
roads (Van Dijk, 1997).
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