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Strategy Document: Knowledge in Action

Letter from the Ministers of Economic Affairs, of
Education, Culture and Science and of
Agriculture, Nature Management and Fisheries

To the Speaker of the Second Chamber of Parliament

The Hague, 21 June 1995

Wa hereby enclose the Sirategy Document ‘Knowledge in Action’, implementing the
Cabinet’s new policy initiatives to increase the knowledge-intensity in the Dutch
economy. The document is also a response to the recommendations of the Advisory
Council for Science and Technology Policy on "Technology Policy and Economic
Structure’ and Application of University Know-How'. The palicy initiatives
mentiongd in this strategy document are developed along three lines. Firstly, the
basic conditions for innovation will be strengthened. Secondly, effarts will be made
io improve the match betwean supply and demand for knowledge. Finally, better use
of promising amerging technologies will be stimulated. The package of measuras is
designed 1o increase the knowledge-intensity in our economy. Only then can the
Dutch economy move onto a higher and more sustained growth path,

The Minister of Economic Affairs
G.J. Wijers

The Minister of Education, Culture and Scienge
J.M.M. Ritzen

The Minister of Agriculture, Nature Management and Fisheries
J.J. van Aartsen
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Summary

It is becoming increasingly impartant for the
Metherlands to provide good conditions to
attract and keep businesses. After all,
globalisation has increased the choice of
business locations enormously in recent years,
and this trend is certain to continue in the futurs.

A competitive climate for attracting businesses
depends on many different factors: the macro-
economic climate, the tax system, the
infrastructure, etc. This strategy document
covers just one of these factors: the knowledge-
intensity of the economy. A developed country
such as the Netherlands cannot compete purely
on a cost basis. The key is to add value to
products through optimal use of knowledge and
know-how.

An analysis of the position of knowledge in the
Duteh economy gives cause for concern,
International competition calls for wider acces to
and application of knowledge and know-how in
developed economies. Yet in the Netherlands,
the knowledge-intensity is shrinking rather than
grawing. Inevitably, this will be reflected in
poorer economic performance and declining
prosperity.

The Dutch government is seeking to reverse this
trend through a substantial package of
measuras, explicitly designed to have ripple
effects on a wide range of players in the
economy. Businesses will be encouraged to step
up their fundamental and applied research
efforts; alone, in partnership with other
businesses and in cooperation with research
institutes.

In the latter case, it is particularly impartant that
companies clearly define the kinds of knowledge
and know-how they expect to need, both in the

near future and in the long term. If the research
and training system is receptive to those neads,
businesses and institutes can improve standards
of quality together.

This strategy document discusses the measures
under three different headings: improving basic
conditions for innovation, improving the match
between supply and demand for information
and finally, taking greater advantage of the
opportunities afforded by new technologies. The
following measures are involved:

- Improving basic conditions for innovation:
higher levels of R&D spending, a research
network that avoids duplications or gaps, and
a better-educated labour force.

The main measures to improve basic

conditions discussed in this strategy

document are (see Part 6]

* Improved R&D tax incentives

* Relaxation of depreciation requiremeants
for innovative technologies transferred to
the Netherlands

* Tax incentives to improve the
apprenticeship system and increase the
number of trainee research assistants
conducting research for businesses.

* Additional government funding for
advanced research in selected fields.

*  Additional government funding to update
technical and vocational education and
training.

A higher return on investment in knowledge,
through an improved match of supply and
demand.

Public research and education institutes will
be encouraged to work mare closaly with the
private sector for this purpose. The Ministry
of Economic Affairs will also place a much
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1 Introduction

The Dutch government’s main objectives are to
create more jobs and bring down
unemployment. It wants to be judged in terms
of its suceess in attaining these goals. This calls
for a strong and healthy private sector and
integration of government policies in many
different areas. The primary aim must be to
increase and sustain the rate of economic
growth. Only then will we be able to restore
labour market equilibrium.

The government has introduced a sizable
package of measures to reduce the regulatory
and financial burden on businesses, in order to
create a favourable macro-economic climate. To
increase the flexibility of the Dutch economy,
reform of the Economic Competition Act is
planned and the "Functioning of Markets,
Deregulation and Quality of Legislation’
programme is already in full swing. Cuts in the
direct and administrative costs of smaller
companies will be announced, in order to make
the most of their potential a5 the ‘jobs engine’ of
the economy (without, of course, ignaring the
strengths of larger companies).

This strategy document adds another crucial
dimension to these measures: that of increasing
the ‘knowledge-intensity” of the Dutch economy.
As such, it represents a development of the
government Coalition Agreement, which states
that “the Netherlands will concentrate on
strengthening its economic structure and on
production and services with high added valug'.
Why is this so crucial? The answer is related to
world economic trends. Companies in
industrialised nations like the MNetherlands
operate in a relatively high-cost environment. As
a result, they have to profile themselves on
world markets through the quality of their
products and production processes, by steadily

raising the amount of know-how embodied in
them.

This is also an important factor in realising more
sustainable growth. By realising more of our
innovative and creative potential, we can
strengthen the link between the economy and
ecology, not just by tackling environmental
problems, but also by making areater use of
technological opportunities to create a
sustainable economy.

This strategy document sets ambitious targets
for improvement in knowledge-intensity in the
Metherlands. We aim to, and in fact, must win a
position amang the world leaders. To achieve
that, we must work on the basis of the idea that
our industrial, technological, educational and
science policies should be mutually reinforcing
in order to succeed. Obviously, the aims of
education and science policy go beyond that of
strengthening economic structure alone. This
strategy document emphasises the new joint
policy initiatives launched by the Ministry of
Economic Affairs, the Ministry of Education,
Culture and Science and the Ministry of
Agriculture, Nature Management and Fisheries
to improve the knowledge-intensity of the Dutch
economy, focusing on the relationship between
the private sector and the public research
system.

Obwiously, the Ministers each have their own
priorities in this joint campaign.

The Minister of Education, Culture and Science
holds prime responsibility for coordinating most
of the research and training system. He will
therefore be encouraging the system to respond
actively to the needs of industry (and other
actors).

Knowledge i»Amon






2 Globalisation

Globalisation is one of the most widehy-
discussed issues in economic policy - for good
reasons. Partly because of technological
development itself, a5 well as the removal of
national borders, companies have a growing
international choice of locations for each of their
activities: for head offices, production processes,
final assembly or R&D. It is no longer enough
for a would-be host country to create a
competitive macro-economic climate. it must
also provide the right conditions to attract or
keep individual business activities.

These new opportunities will have a substantial
impact. While nobody yet knows quite how
substantial, many are convinced that we are in
the middle of a new industrial revolution'. At
present, one can only outling the consequences
of glebalisation in general terms.

Firstly, globalisation puts great pressure on the
adaptability of national economies, by
generating fiercer international competition and
by increasing economic dynamism worldwide.
An open economy like that of the Netherlands
needs more effective social and economic
responses in order to absorb the inevitable
shocks and make the necessary adjustments as
smoaothly as possible. It was partly because of
this that the Dutch government launched the
‘Functioning of Markets, Deregulation and
Quality of Legislation’ operation, designed to
bring the Dutch economy’s adaptability back
into line with the demands of the international
economic climate. Greater dynamism improves
adaptability, and also generates more
innovation®.

I See 0.g. the Bangemann Commizsion, in which many fop
European industrialists are repressntad: Evrope and the
Glohal Infarmation Sociely, Brussels, 1994, page 2.

2 Sae M. Porter: The Compelitive Advantage of Nations, Frie
Frass, 1990; SERCED: Knowledge and Econamy’, The
Hague, 7995, and alse B. Dankbasr: Rassarch and Tachnology
Managament in Enterprises: isswes for Community policy,
Brussels, 1994,

3 “Scope for Regions: Regional sconomic policy fo the year
2000°, TK 24060, No. 1.

d * _Eunmlfnrmmm. {zemi-) public
i ites face growing foreign
mimd doj conduct RED
*uq_lhu ureaw opporiunities for

Secondly, the national capacity to attract
businesses is becoming increasingly important,
as potential investments can be made at a
growing number of locations worldwide. As
competition between companies increases, so
does competition between countries. The Dutch
government has already introduced many
measures to improve the business climate in
various fields.

In view of the budget criteria for the third phase
of EMU, it is also aiming for a substantial
reduction in the collective tax and social security
burden. Various measures will be announced in
the coming months ta improve the fiscal climate
for businesses.

Physical planning, which also plays a role in
attracting businesses, needs close consideration:
the main factors are good access, good
connections with the north-west European
regional economic structures and the availability
of enough good business locations in the right
places at the right times?,

To keep pace with international competition, we
nead o optimise our investment climate and
improve the operation of markets lincluding the
labour market) across the board. But on its own,
this will not be enough. The third consequence
of globalisation is that in a developed economy
like the Dutch one, success will increasingly
depend on activities embodying a high degree
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of knowladge. We cannot (nor do we want to)
compete in world markets purely on the basis of
labour costs. The increased emphasis on
knowledge applies to the entire private sector.
High-tech industries need high-tech suppliers,
and both need high quality commaercial services.
In other words, the competitiveness of our
economy depends on the overall quality of our
netwarks and alliances.

This has obviously been true for some time, but
the issue is now becoming more pressing. The
economic boom in many south-gastern Asian
countries, and more recently in Eastern Europe,
is making it harder and harder to compete on
price alone. We therefore have to compete on
the basis of knowledge. But here too,
competition is becoming increasingly fierce: the
QECD countries have lost the monopaly they
held for decades on products and processes
embodying high levels of knowledge.

Total expenditure on R&D, Asian Tigers.,

‘ns 8 percentage of GDP
u.'_ o > '-:_‘ F.:.-
15 ’ " g
bl g St s a DECD
O- = = =0  MNether.
05} 88 S5Korea
s — u Talwan

4 See AWT, Technology poficy and sconamic structune . The
Hague, 1984; alsa the repart of the SER's Committes of
Econamic Experts: Kaowiedge and fhe Economy’, The
Hague. April 1855

5 M. Slabber and B. Verspagoer: Stemming 2, The Dutch
fechnoiagy position and the impact of globalization’, MERT,
Maastricht, 1295,

-
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If the Metherlands is to realise its own ambitions
in these circumstances, it will have to put éven
more effort into competing through knowledge’.
Yet recent research indicates that "the
knowledge-intensity in the Dutch economy is
slowly shrinking™.

Ina mere 10 years, countries such as South Korea and
Taiwan have doubled their R&D expenditure ss a
percentage of GOP, and this is already reflocted in their
products, Taiwan is currently investing as much as the
Netherlands in the development of know-how, and South
Korea the same amount as the UK. The south-east Asian
countries couple this performance with high ambitions. The
Teiwanese government aims to match current OECD
investment levels by 1996 The Korean government wants
its investmant levels to equal those of Germany, the US and
Japan in the same pericd. In ather words, the south-gast
Asian countries have created a formidable blend of high
lavels of knowledge at refativaly low costs.



3 Knowledge in the economy

3.1 The functions of knowledge

Knowladge is embodied in all kinds of social
processes, products and services. This includes
technological knowledge, but can also involve
logistical and management expertise, language
and cultural skills or social processes.
Technology and knowledge is also embodied in
economic products and services. For an
economy like the Dutch one, it is extremely
important that products and services embody a
high degree of knowledge. Knowledge is
therefore one of our most important resources
and, if properly applied, also a sustainable one.

It is difficult to express knowledge in terms of
statistics. We can provide data on R&D
spending, but this risks equating knowledge
with R&D. The knowledge relevant to the
BCONOMY - i, that used to make economic
transactions cheaper, better, more sustainable
and more efficient - is much broader.
Knowledge can be embodied in products,
processes, complementary activities {marketing
and communications) and services. The
importance of the overall efficiency of
economies - and of open economies in
particular - makas the availability and
application of knowledge an important factor in
all economic activities.

A clear picture of the availability of knowledge in
any particular country calls for more than R&D
figures alone. For example, the growing
importance of knowledge in the service sector is
not reflected in R&D spending. In some parts of
this sector, innovation and applied knowledge
result less from R&D performed by these
companies themselves than from the application
of technological innovations developed in

6 Soene and Migero, i TNC: Inngwation in the sarvice
seciov’, Apeldeom, 15952, page 27 et seq.

T Soe 0. Jacohs: ‘Competition, pavinarship and inovation: &
review of the problams’, Ministry of Economic ARairs, T894,
page 35

B Examplas rakan from E. Minne: Research, davelopment
and cdfer intangibie invesimants i the Nethevlands', CPB,
The Hague, 1955, pages B5-85.

1

industrial sectors®, In public and personal
services, technological innovation is determined
largely by suppliers of production equipment.
The specific needs of the service sector, in turn,
influence technalogical development (bar code
technology for the retail trade is a good
example, as is tracking and tracing technology
for the transport sector).

'%hmummﬂnnpmﬂﬁﬂmﬂm
&jﬂlﬂdnﬂmﬁ&fmnmnﬁhu

; nalds 'EHHlnd lkaa have taken a large share

: mi hm h]rllu!ng innovative, and by integrating

IOV 'F" !rﬁnbmdumm This illustrates the
ortance of good marketing'. :

M hﬁtﬁtk,lmmpm?wtidtulumin

wities on the basis of the ‘systematic nteraction between

of customers, basic functions and expertise’. it does

q Mﬁmmmum the tangible

if as _J'.'_", '?nhagmad projects, which call e
owlad l';fmihﬁnp. development and design,
ction, sales Hﬂlhrﬂlﬂmhpmfﬂﬂwi

.__' J'|.l-I

R&D statistics are not, therefore, enough to
measure knowledge. Many differant factors
determine & country’s economically-relevant
store of knowledge: they include investment in
intangibles {education, R&D, software, in-
company training schemes) and in tangible
assets (embodied technology).

In Westemn economies, the growing importance

of knowledge as a competitive factor is reflected
in the level of investment in intangibles, which is
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rising proportionally faster than investment in
tangible assets’,

3.2 How companies acquire
knowladge?

Mechanisms

There are many ways in which companies ¢an
bring their know-how levels up to scratch, The
mast important, obviously, is to recruit skilled
personnel who will help to upgrade products
and production processes, and who have access
to the relevant worldwide store of knowledge.
Businesses can conduct their own R&D, but of
course, they can also farm it out, using services
from outside their own organisation. This once
again raises the guastion of whether this should
be done at home or abroad. Knowledge can also
be “hired in’ by temporarily bringing specialised
services into the company. And finally,
businesses can buy knowledge, by obtaining
licences for patented know-how developed
glsawhare. Investments in "smart’ products and
semi-manufactures available in the market can
also increase a company's knowledge supply.

There is no ideal way to acquire knowledge. The
best method for an individual business depends
on the size of the company, its sactor, its
activities and the availability of specific
expertise in the national research and trainimg
system.

Large and small

The Advisory Council for Science and
Technology (AWT) divides companies into three
categories, distinguishing between their
locations ([domestic or multinational) and the
markets they serve {regional or worldwide)®™.

Multinationals, since they have outlets in many
countries and produce worldwide, can draw on
worldwide stores of knowledge. They are not
limited to a single country. However, the

8 CPB: Tha Netherlands in Triplicate’, page 59.
10 AWT, op cit. pages 55-51.

1T 40% of export companies is currently considaning the
possibilities of locating their production abroad, Free
University of AmsterdamFenodos: ‘Global sourcing: a study
of the relocation of sctivities by Duich businesses’,
Amsterdam, 1994 F
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knowledge of local personnel is a major
consideration for multinationals plan
ning to locate in a particular country.

Mational export companies are also oriented
towards the world market, but work from a
domestic base. Although these companies, oo,
have a growing choice of profitable international
locations, they are (still) more dependent on the
domestic knowledge supply than muliinationals™.

Finally, there are the small and medium-sized
enterprises (SMEs) with lass than 100
employees (98% of all companies in the
Netherlands). Some of these very definitely rank
among the technology-generating businesses,
as shown by the number of SMEs availing
themselves of government technology-
promotion schemes such as the Act to promate
Research and Development (WBSQO), the
Business-Oriented Technology Stimulation
Programme (PBTS) and the Technological
Development Cradit scheme (TOK).

However, by far the majority of SMEs are
heavily dependent on the local and national
knowledge supply. Finding the right knowledge
is not always easy. Smaller companies often
need help to locate the right sources, define
their needs and to apply know-how, These
businesses depend heavily on their "day-to-day
environment’ - suppliers, customers,
competitors ete. - for new ideas and the
development of their own stocks of knowledge.
They still make relatively little use of the
network of Innovation Centres (ICs), Branch
Centres for Technology (BCTs), (vocational)
training, tc.

Larger companies increasingly contract out
research, and moreover, expect smaller
companies to take on orders invalving a high
degree of know-how. This process means SMEs
have to make the leap from acting as jobbers’ to



serving as ‘co-makers’. Large companies
generate new activities among SMEs, but in
turn, become more dependent on the
performance of their small business suppliers,
which increasingly determines their
competitiveness. In other words, the
performance of smaller companies is becoming
an increasingly important location factor.

The government's research policy will take
account of the differences in the opportunities
and needs of different businesses, as described
above.

3.3 Knowledge in industry and in the

service sactor

We are told often enough that we are living in a
post-industrial society. Yet where technological
innovation is concerned, we still seem to focus
mainly on industry. Is this an anachronism in
our economic thinking?

The answer is "No'. Firstly, there is considerable
interdependence between industry and sarvices.
Large parts of the service sector are heavily
dependent on industry, as shown by
employment input-output analyses™. (n 1990,
Dutch industry provided 962,000 jobs, 800,000 of
which were associated with intra-industrial
sales™, However, other sectors also sell to
industry. Some 530,000 service sector jobs
depend on industry, along with 183,000 jobs in
other sectors. So all in all, industry is
considerably more important for jobs than the
direct employment figures suggest.

Secondly, as already mentioned, many service
sector innovations actually originate in industry.
After all, this is where new technology is
created.

12 Sew CED, op cit, page 40,

13 Sades in the tertiary and other sectors accountad for
respectivaly 55,000 and 107,000 jobs in indusfry.

14 G. Papaconstantinou, N. Sakurai, A. Wirckaff: Technotogy
diffusion, productivity and compeniiveness: an ampirical
analysis for 10 countries”, EIMS Fublication, Part 1, 1595,

15 This also refativises (he clear disiiaction that is somedimes
madke between high, medium and low-tech sectors within
industry. Although the differsnces between fhese seciors wall
condinue to exist if we include the confribution made by
ambadied rechnology. they do become smalier: a low-fech
mmhhﬂ&mﬂm-uwmm
extensive use of gmbadied technology

Buyers of industrial products gain access to the
knowledge embadied in those products
{embodied technology). This is an important
way to expand knowledge: it is the means of
acquisition for an estimated 40-65% of the total
available knowledge™. Service sectors, in
particular, avail themselves of this source: some
of the largest users of embodied technology
include social and personal services, the
construction industry, transport and storage,
property and the banking and insurance sectors.
So although service companias do not
themselves create new technologies, their levels
of knowladge can become quite considerable
through innovations based on new (industrial
technologies. Such innovations, in turn, prompt
new developments in industrial know-how.
Developments in information technology
provide very convincing examples of this
interaction'.

Finally, the geographical proximity of high-
grade indusltries atiracts services with the
relevant know-how.

Twao conclusions can be drawn. The first is that
industry and services are so interdependent that
for this reason alone, industry is more important
than the figures suggest at first glanca.
Mareover, recent research shows that it is
precisaly the link between services and industry
that is important for innovation.

These ara all good reasons to work towards a
competitive level of expenditure on knowledge
in our own industrial sector, as well as making
the best possible use of the store of knowledge
abroad. In a fiercely competitive environment,
where the strategic importance of knowledge is
growing, we cannot afford to become too
dependent on foreign innovation.

After all, innovations must be compatible with a
company's existing knowledge and skills, and
with the technologies already in use in-house,
This is a question of tailoring innovation to






4 The Dutch position

4.1 Genearal

The strengths of the Dutch economy lie mainly
in certain sectors of industry, notably the
process industry and the agro-industrial sector™,
These markets are growing relatively slowly.
The Dutch position in these sectors can be
maintained by combining a high level of applied
knowledge with efficient products and
production processes. All other relevant factors
must also be watched, however, particularly the
crucial need to contral labour costs. World trade
is growing fastest in sectors where products
embaody a high level of knowledae (e.g. semi-
conductors, medical equipment,
pharmaceuticals, etc). The Metherlands is under-
represented in these sectors, which is why our
production structure is vulnerable™, We could
therefore seize many economic opportunities if,
in addition to holding on to our strong sectors,
we were also able to make the switch to a high-
tech, high quality economic structure.

The competitiveness of industries in high-wage
regions depends largely on guality
differentiation in the market. The technology,
quality or design of products must be distinctive
enough to outweigh price as the determining
factor for customers®, In the face of growing
international competition, the structure of Dutch
industry provides too weak a basis to win any
sustainable strong position in the world market.
A comparison of Dutch industrial exports in the
1980z with those of our competitors clearly
shows that we have not yet reached the ideal
situation described above.

Comparable world trade rose by an average of
1.5% during the 1980s, with 5.5% attributable to
volume growth and 2% to price increases.

16.0P8: The Netharisnds in Triplicane: & scanivo snalysts of
tha Duteh aconomy, 1990-2015", The Hague, 1892, page 280

17 SERTCED, page 42,

18 See also T. Kumpa: 'Back to squane ome? Production,
industry and sociary in companaly free markeis’, Assen, 1994,
page 12,

19 CP8; "Dutch expor performance since 1980, working
paper No. 54, The Hague, June 1393,

20 AT, Kewmey and Knight Wendfing: Producing in the
Natherlands: Analysis of production performance in Dutch
mandacturing’, Minsiry of Econpmic Affairs, 1534,
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The average growth in Dutch industrial expaorts
was slightly lower, at 7%. But the main
difference is found in the breakdown of this
figure: in volume terms, Dutch industry certainky
matched the performance of its direct
competitors (with growth of 5.9%), but the
annual increase in prices was only 1.1%. This is
because Dutch industrial exports are relatively
heavily geared towards markets where prices
are rising less rapidly™.

In the long run, excellent products will only
remain competitive if, in addition to
distinguishing themselves in terms of quality,
their process and production technology
receives constant attention.

Again, there is cause for concern here. Recent
studies on production performance in
manufacturing industry shed more light on this®,
On average, productivity levels in Dutch
companies are high in comparison with their
competitors, but the gap is ¢losing fast. Dutch
companies pay relatively little attention to
opportunities for continuous improvement in
production process, for example in the design
for environment” field. Investment in production
R&D is low and advanced production
technologies are being introduced only slowly.
Furthermaore, Dutch companies have made
relatively little effort to integrate their
production and commercial functions, which
leads to a longer time-to-market. Finally, they
work less intensively with suppliers and
customers than their foreign competitors.

This again proves that competitivenass is not
just a question of knowledge. It will take
sophistication in products and production
technologies to secure us a place among the
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world leaders, In the next few paragraphs, we
focus our observations on knowledge.

Total expenditure on research and
developmeant

Dutch R&D spending has been falling as a
percentage of GDP since 1987, and has now
dropped to well below the OECD average. We
would need to invest around NLG 2.5 billion
extra in R&D each year to climb back to this
average. In recent years, the Netherlands has
even slid below the EU average [figure 1). The
decrease in R&D spending is due mainly to cuts
in the private sector,

Businesses perform just over half of total Duteh
R&D: higher education institutes and (semi)
public research institutes actount for the
remainder. The next two sections discuss RED
spending in these sectars.

Figure T

4.2 Private sector RE:D spending

R&D expenditurs

Private sector R&D spending in the Netherlands
is trailing badly. It dropped from 1.4% of GDP in
1987 to 1.0% in 1992. For every guilder Dutch
companies spend on R&D, the OECD countries
now spend an average of more than NLG 1.60.
In almast every branch of industry, Dutch R&D
spending is lower than in rival countries™
{figure 2).

Dutch R&D spending is concentrated in a small
number of businesses: 50 companies account
for some 90% of total industrial spending on
R&D, and the biggest five account for as much
as 50%. This small R&D base makes us
vulnerable, The 'big five' companies almaost
halved their R&D spending between 1987 and
1993, from 0.9% of GDP in 1987 to 0.5%. Total

Total expanditure on RED as a percantage of GDP

3.0-

'815- 53 'EE "93 ‘85 - 93

21 Comparad with the averige spending of Garmany, France,

tha Linited Kingdom, fapan, Nonway, the United Siates and
Swaden, the RED-infenzity of the Natheriands in the 1381-

1981 period was only higher in the petroleum, chemicals and

food ingusiries. Source: STEMMING 2. The Dutch
technalogy position and the impact of globalisation’, MERIT,
Maastrichi, 1995,

4

Knowledga n Ao

3593'35‘93'55 ‘85

16

'BE-

191




expenditure by the remaining companies was
more or less stable as a percentage of GDP, but
again, there were worrying signs; between 1988
and 1992, the number of companies engaged in
R&D plummeted from 6,600 to around 4,300%,

Figure 2
Business expenditure on R&D as a percentage of GDP

Acguiring knowledge throwugh
licences

Instead of investing in R&D themselves,
companies can acquire licenses to apply
patented know-how developed elsewhere. The
licence payments are investments in expansion
of the company's the store of knowledge. Unlike
cross-border payments, payments for licences
within the Netherlands are not measured.

Dutch companies purchase a relatively large
amount of know-how abroad®. Their spending
on the acquisition of licensed know-how
reached some 0.5% of GDP in 1991, which is
high in international terms. Together with
Germany, the Netherlands is one of the leading
countries actively buying knowledge abroad.

In terms of earnings from sales of technological
know-how, the Netherlands holds a mid-field
position. Countries such as the US and Germany
garn more from the know-how trade. Like most
countries, the Netherlands is a net importer of

3,0 -

25~
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3 'BG-
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22 E. Brouwer and A. Klainknecht: Tanovation in Duich
industry and services’, Policy Studies on Technology and
Economy, Mo, 27, September 1954,

23 A redatively large number of Dutch patent applications s
genevated by R&D camiad out ouiside the Netherlands.
Arpund 30% of Dutch patent applications to the EPQD is
generated by RED carried out in other counfries.

2 European Raport on Science and Technology indicators
1834, Europedn Commissian.

25 Ower half of these types of transaction in kngwisdge

consists of infra-concern frade (Bulihuwis, Velt, Morsink (INET),
1ea1.
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know-how. The main net exporters are the US,
Swaden, Denmark and the UK. All other
countries have a technological balance of
payments deficit. The Dutch and Belgian deficits
are very high; in the Metherlands, the deficit
reached approximately 0.3% of GDP (NLG 1.5
billion} in 1991%. Coupled with declining
investment in R&D, this indicates growing
dependence on foreign know-how.

4.3 Public sector RE&D

Public sector R&D spending a5 a percentage of
GOP (0.85% in 1992) is relatively high compared
with the OECD average (0.65% in 1992] and has
ramained more or less constant over the last
decade (figure 3. A declining government share
in R&D funding has been offset by the ability of
research institutes to attract external resources.
Howaver, state funding of public sector R&D is
steadily rising in many rival countries.

Public sector R&D is conducted by universities
and public research institutes.

Figura 3

R&D spending by universities is substantially
higher than the OECD average. The level has
remained stable in the Netherlands, but has
grown in the leading OECD countries. Mareover,
the proportion of scientific and technical
research conducted at Dutch universities is not
high (around 38%). This figure is similar to that
for Sweden (39%), higher than for Japan (31%),
but substantially lower than that for countries
like Germany (around 50%) and the US (some
B0%).

Dutch (semi) public research institutes, such as
the Netherlands Organization for Applied
Scientific Research (TNO) and the Large
Technological Institutes (GTls: the Netherlands
Energy Research Foundation {ECNJ, the Delft
Geotechnics Laboratory [GD), the Netherlands
Maritime Research Institute (MARINI, the
National Aerospace Laboratory (NLR) and the
Delft Hydraulics Laboratory (WL, perform
relatively more R&D than their foreign
counterpants: together with France and
Germany, the Netherlands heads the OECD list.
This position is stable,

Public sector expenditure on R&D as a percentage of GDP
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Data on scientific publications and quotations
present a good picture of R&D output in the
public sector: in terms of the different research
areas, this indicates high quality and growth in
activities.

4.4 RE&D in interaction with other
countries

The transfer of R&D activities to and from the
Netherlands is closely related to the general
globalisation trend. To some extent, this is
inevitable. It is vitally important, for both large
companies and small technology-driven firms,
to develop know-how close to their sales
markets and production facilities. The fact that
many places in the world can supply a well-
trained labour force means they can often do so.
The trend carries risks, but also creates
challenges from which companies can benefit.
This certainly applies in the case of R&D, which
is a highly knowledge-imensive activity. We
need to become a net importer of R&D activities.
If we are to aim for an improved knowledge-
intensity within the economy as a whale, then
we must realise growth rather than decling in
the activities which most clearly reflect that
ambition.

27 For avary 100,000 inkabitanis, the Netherlands has slmost
90 gcipriific publicatians. Thes i & similsr mumber 10 the
United Kingdom and the U5, and substantially mare than
France and Germany (arounad B0, Amang the OECD leaders,
Swidien soores hghes! with mave than 120 sclantific
publicalions per 100,000 inhabiants, Source: MERIT, Data;
IS¢

28 European Raport on Science and technology indicators
1934, European Commizsion 1854,

28 Netherlands Science and Technology Dbsenvatory,
Chapter 4.4, CWTSMERIT, 1594

30 MERIT, STEMMING 2, Maastricht, 1595,
21 B. Minne, op cif, pages 48-51,
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It is therefore important to obtain a clear picture
of the current R&D situation, both in the
Netherlands and elsewhera. We start by
considering R&D developments in the five
largest Dutch companies, which jointly account
for the lion"s share of commercial R&D in the
Netherlands. The ‘big five’ have reduced R&D
spending in relative terms bath at home and
abroad in recent years. However, the foreign
decrease began later, and has been far less
dramatic than the domestic one.

Figura 4

RE&D expenditure in the Netherlands
and elsewhere by the five largest
Dutch companies (as a percentage of
GDP)™

Year 87 88 8% 90 91 92 93

Big 5- NL 09 0908 07 06 0505
Big5-abroad 09 1.0 1.0 1.0 09 09 08

Relatively speaking, there has been a net export
of R&D. In 1987, the 'big five' matched every
guilder spent on R&D abroad by one in the
Netherlands. By 1393, spending in the
Netherlands had dropped to just over NLG 0.6
for every guilder spent abroad. The level and
quality of research costs are an extremely
important competitive factor in terms of keeping
or attracting R&D to the Netherlands. The
Central Planning Bureau (CPB) has concluded
that Dutch commercial R&D costs are high
compared with those of other countries. The
Netherlands is not, therefore, in a good
compelitive position”. Moreover, local sources
of knowledge no longer seem able to mest
demand for technological know-how®.

Although the total knowledge output of the big
five has shrunk less than the drop in their Dutch
R&D spending would suggest, RED outsourcing
a5 such is coupled with a loss of specialised jobs

32 G, Duyzters and B, Varspagen: ‘Infernationalization of
rechnodogical activities’, ESE 21-3-1934. The avthors
recommond the establishment of specialised rasearety
Imstitatag in o OF hWa S7eas.
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at home. This may also have negative effects on
the quality of the Dutch research and training
system™.

As mentioned earlier, the impact of globalisation
is also being felt in R&D. This affects almost all
OECD member states: the share of foreign-
funded R&Dis growing. The trend is particularly
marked in the EU countries, where the
percentage of commercial RAD financed by
other countries climbed from around 5% in 1981
to almost 8% in 1991,

The MNetherlands represents an exception. Here,
the proportion of R&D financed by other
countrigs is decreasing (from 8.2% in 1981 to
2.4% in 1891), and now stands at less than half
the average for the EU as a whole®, This could
suggest that the Dutch R&D climate is regarded
as relatively unfavourable: existing private
sector R&D s shifting elsewhere, while the
arnount of incoming R&D is shrinking™.

Although the globalisation process is having a
less than positive impact on the R&D sectar, the
international arientation of our knowledge
networks is growing. Researchers have always
focused on the international (scientific) forum.
These ties remain very significant, particularly in
basic and strategic research. This is why it is
impartant that Dutch researchers are widely
published and quoted.

Cooperation in foreign research projects and
programmes is growing in the public research
and education system. This is illustrated partly
by the rise in income from foreign institutions.
The foreign earnings of TNO and the GTls
doubled between 1984 and 1993, to
approximately NLG 200 million (from 11% to
17% of turnover]. In practically all areas of
science, the proportion of publications with
foreign co-authors has increased dramatically in
racent years. As a result, Dutch industry is

23 Sew SER/CED: ‘Knowdedge and Economics’, page 53, The
Hague, 1935,

34 DECD, Main Science and Technology Indieaiors, 15942,
Tabde 16

35 An analysiz of the choice of internanional focations by US
and Japandse commarncial activities similsrly shows that the
Mutherlands is more attractive for otherfypes of business
activity than for RED. Out of ife 45 new US and Japanase
RE&D [abs in Wesrarn Europa, the Natheriands was abie 1o
SITract oy 5; in terms of the R&D employment associared
wilh these labs, ihe Netherlands® shane was even fower (Buck
Consuttants ntemational: Foreign investment in Weastam
Europe: 8 marker analysis’, Nijmegen, 1995). The Dutch share
i new hedd offices, disimibution centres and ‘call cenives’ is
much higher.
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gaining access to international developments in
knowledge and to the international stock of
knowledge. International cooperation also
makes high demands for the quality of Dutch
contributions, and this has a knock-on effect on
domestic activities.

4.5 Increasing knowledge through
networks

Companies are becoming less and less able to
develop all the know-how they need themselves.
This is firstly because of the accelerating pace of
technological development.

Mot even the largest companies can predict all
the changes and anticipate them in time.
Perhaps even more importantly, technological
changes are becoming increasingly complex, A
growing number of interesting applications are
being developed on the borderlines between
diffarent areas of science and technology,
demanding interaction between companies from
branches which previously had almost no
contact. The expertise required for successful
innovation can no longer always be found
within a single company. As a result, the costs
of developing know-how are rising, along with
the risks. They will increasingly outstrip the
resources of individual companies.

Companias therefore have to look for ways of
working together. This has been recognised and
accepted for some time. Mow, howewver,
companies are not only seeking commercial
alliances, but are also increasingly developing
know-how in partnerships with universities and
[semi) public research institutes. Successful
cooperation calls for mutual gain (win-win
situations’). For the universities, the benefits can
be found in challenging new themes for
scientific research, a better match between
education and the labour market and (partly
because of this), in further strengthening of their
role in society and wider access to research



funding. For the (semi} public applied research
institutes, working for external agencies is a
matter of survival,

What is the position as regards interaction
between the Dutch research and education
system and industry? We can answer this by
examining the extent to which companies are
prepared to make a financial contribution to
R&D conducted by higher education institutes
and the (semi] public sector research centres.
This will give an indication of how well R&D
conducted by research institutes meets
industrial knowledge requirements. We then go
on to examine more gualitative developments.

Between 19680 and 1992, universities trebled
their income from private contract research,
which now takes up about a quarter of their
research capacity. Companies account for a
fairly small proportion of this {about 20% of total
external income), amounting to some NLG 120
million. This means that companies fund
between 4 and 5% of university research®.

Research conducted by (semi) public institutes
plays an important role in the Netherlands,
Germany, France and the UK. In the
Netherlands, companies account for a relatively
large share of the RRD carried out by thesa
institutes. The growing importance of

35 However, this figure is not backed up by the OECD
Shatistics fwivch give & percentage of 1.5%). The DECD figure
is hased on data supplied by companies. Ofwiously the
figures relating to confract résearch carmisd oul by the
universities on behall of companies are affecred by
considerable statistical disparity. so that infemational
covmparisons are not possibla.

3T Forum for Science and Technology, "Towards improved
application of bnowledge in indusiny”.

38 AH. Kieinknecht, J.ON. Reifoen, JLJ. Verwai:
‘Collzbaration i A&, SEQ, February 1991,
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interaction is also evident in this sector, since -
basad on data provided by the institutes
themselves - contract research for industry has
grown in recent years. In 1993, companies
accounted for arpund NLG 350 million (over
30%) of the total turnover of TNO and the GTls.
MARIN, WL and GD were particularly successful
in attracting private sector funding. A good
example of improved interaction between public
and private research was the transformation of
the Maritime Research Coordination Foundation
{CMO) into the National Institute for Maritime
Research (NIM), making maritime research far
mare strongly market-driven.

Qualitative analyses show that comprehensive
and differentiated relationship patterns have
arisen in many areas.

The type of partnership chosen in practice
depends on many different factors, including the
relevant area of science and technology (such as
pharmaceuticals or construction engineering|,
the existing research system, the intermediate
structure, and the structure of the branch of
industry involved. The dynamism of the lattar
structure is becoming an increasingly important
factor®.

The available data suggests an increase in
cooperation between companies and research
institutes. This forms a good basis for further
efforts to improve and expand interaction
between know-how suppliers and customers,
Howewer, various problem araas can be
identified, suggesting that better cooperation is
fairly essential. Although private sector funding
of R&D in higher education and (semi) public
research instituies has grown since the 1980s,
this growth has been levelling off in recent
years. Even now, only one in seven companies
conducting R&D collaborates with higher
education institutes or TNO®. The private sector,
and the largest and smallest companies in



Varied examples of this include the aviation sector, the
dredging industry and agriculture. The aviation sector
involves a single, highly knowledge-intensive company
which is part of a knowledge cluster consisting of a singla
faculty, one GTl and a single specialised training course at
higher and intermediate vocational level. Cooparation is
wary close, with the Natherlands Agency for Aerospace
Programmes (NIVR) pleying a key role as a financing and
pragramming body.

Dredging companies usually have a high level of know-how
(particularly in terms of accumulated experienca), Individual
companies conduct some research themsalves, but most of
It Is jointly contracted aut, mainly to the WL and GD. Parthy
because of this, Dutch dredging companies are very
competitive on an international level,

The agriculture saclor has always had an extensive
resaarch, information and education network, The natwork
intludes many agricultural employers’ organisations and
extends to the level of individual farmers. In the recent
policy paper entitled "Dynamism and Innovation’, the
Ministar of Agricultura, Nature Managament and Fisharies
ra-emphasised the importance of knowledge netwarks.

particular, have a no mare than modest opinion

of the quality of the non-profit research
institutes®, If we are to further strengthen
cooperation between companies and research
institutes, and give it a mone structural
character, we must remove these bottlenecks.
The existing cultural differences between the
aims of companies and research institutes will
have to be taken inte account here.

There is every need for improvement and
expansion. The positive picture should not be
allowed to conceal the obstacles to more
extensive cooperation. The main reasons for a
vigorous effort to realise this are the rapidly
changing economic structures and the

importance of scientific and technological know-

how for the long-term Dutch position in these

structures, To improve cooperation, companies

must clearly define their short and longer term

39 Bureau Barfels, ‘A&D Networks of Duich Businassas’,
Nlarch 1984,
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needs, while the research and education system
must be open to, and answer these needs.

Sustainable networks will require far more
systematic and strategic forms of cooperation
than have so far been the norm. Large
companies can generally create and maintain
such networks, and clearly define the
requirements, themes and areas which are
important to them. For smalller) businesses,
particularly those that work with established
technologies, this is often not the case. Firstly,
these companies have graat difficulty in
formulating their knowledge needs, and once
they do, they find it hard to track down and tap
the right sources of knowledge. Even if they
succeed, applying and implementing the
knowledge is no easy matter. These companies
are therefore heavily dependent on the available
network.

Thegovernment has focused considerable
attention on this issue in recent years, partly in
the form of intermediate organisations such as
the Innavation Centres (ICs) and the Branch
Centres for Technology (BCTs). Although a great
deal of progress has bean made, contacts with
research institutes are not yet as good as they
could be. Moreover, the vocational training
system still needs to establish and strengthen its
position in this network.

International cooperation

Cooperation in innovation goes beyond national
borders. So far, however, Dutch companies have
proved somewhat reluctant to work with foreign
partners in R&D projects. In 1992, 600 Dutch
companies said they had carried out an R&D
project in collaboration with a European partner,
100 of them through the EU Framework
Programme. There is significantly less
cooperation with partners in the LS or Japan.
Ower the years, 300 companies have taken part
in international projects organised as part of the



EU Framework Programme at least once. This
participation has been concentrated in 4 of the
14 programmes. Very few companies take part
in the other programmes, Businass participation
in international projects accounts for 26% of
total alliances, which puts the Netherlands
below the European average of 35%".

In addition to the EU Framework Programme,
the Netherlands also plays an active role in the
Eureka Programme, ranking third among the
Euraka Member States in terms of participation.
There are currently 22 Eureka Member States
{with Poland and the Czech Republic due for
entry in June).

4.8 Knowledge in people

Ultimately, knowledge lies in people. Without
knowledge on the shop floor, new technological
innovations cannot be designed, developed or
applied. Similarly, the application of fareign
technologies, or of know-how acquired in the
form of embodied technology, requines
knowledge and expertise.

The increasing importance of knowledge in the
Western economies is reflected in the average
standard of education of the working
papulation, and in the growing number of RED-
personnel researchers, technicians and suppornt
staffl. However, the Netherlands goes against

40 SEC: Innovatipn in Dutch industry and senvices’, 1954,
MERIT: 'Dutch panticipation in the Evropean Framework
Programmes 1388-1994", 1995, European Repovt on Science
amd Technology indicators 1854, European Commission,
1854,

41 OECD, EAS [STIL! database. The number of R&0
employees iz shown in Full Time Equivalents (FTEs).

42 Koraa Ingusreial Technology Association: Major Indicators
of Industrial Technology, Seow, 1993, Chapter 3.2 snd
Appendix 1, The Aumber of RED smployees in tarms of FTEs
iz mat kmawn.

the general trend for R&D-personnel. In 1970,
thera were 113 R&D-employees for every 10,000
members of the working population (a high
proportion-at the timel. By 1992 the level had
fallen to just 93. This compares with a current
total of between 120 and 145 in the top-ranking
QECD countries®.

A substantial rise in the Dutch knowledge-
intensity calls for a working population capable
of realising this. it is one thing to expand
knowledge through investment, alone or
together with others, or by purchasing it, but
"human capital’ is needed to apply it. This
applies across the board, both to university
gm:iuam and to those with secondary and
higher vocational training qualifications. All
these people will need to acquire enough
knowledge in the course of their education
about how innovation in products and
production processes is realised and its
significance for companies. Consequently, the
latest technical developments and their possible
applications must receive attention in secondary
and lower vocational training, aided by modern
equipment.

The overall quality of the Dutch educational
systermn is reasonably good. However, thare are
also problems. The match between some
courses and private sector requirements needs
to be strengthened, the availability and use of
technical equipment in schools must ba
improved and there is an increasing shortage of
people with scientific and technical
qualifications®. The |atter point is a particular
problem in higher education. Recent research
has shown that in the future, there will be too
few people with technical training availahle to
meet industrial demand. Shortages of
mathematics and natural science graduates are
expected to reach between 500 and 1,100in as
little as five years time.

43 National Seience Council: Tndicators of Scidnce &
Technodogy', Repubiic of Chiing, Taipei 1994, Chapter i,
tables 114 and 1-15. The todal number of RED employeas in
terms of FTEs is not known, buf is thought to be about 70% of
the number of R&D emplayess in persans.

44 SERCED. “Knowiedge and Ecanomy”, The Hague, 1995
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The shortage of construction and civil
engineering graduates will be between 1,400
and 2,800, and that of construction and civil
enginaers with higher vocational training
qualifications between 1,600 and 3,300,

This means that the number of graduates from
higher vocational training courses in
construction and civil engineering will have to
rise between 30 and 60% in order to meet
demand.

Education and industry have been trying to
improve the match between education and the
labour market, partly in response to the
recommendations of the Rauwenhoff* and Van
Veen Commissions”. One example of these
efforts was the establishment of a qualifications
structure for secondary vocational education
and the apprenticeship system. This makes the
training system maore transparent, leads to
vocational qualifications that are recognised in
branches of industry and improves labour
market entry.

Similar trends are found in higher vocational
training. Reclassification of courses has
improved transparency and the qualitative
match between education and the labour
market. One of the next steps will be the
creation of core qualifications and final grades
for technical training at institutes of higher
vecational education. In universities, the
curricula for technical courses are being plannaed
in coopearation with industry.

The foundations have been laid, but further
improvements can and must be realised. This
certainly applies in the technology-sensitive
sectors, where the steadily shrinking innovation
cycle calls for high standards of training and,
therefore, of the training environments provided
by educational institutions.

45 AOA: ‘Report on Labour Market Trends for Employess
with Technelogical Skitls', Maastrich, 1384,

46 “Training fov ife labour market: towards & workable
systont’, Rapart by the temporary advisory comminies on
education and the lebour market, Alphen san de Rifn,
Samsom Tieank Willtnk, 1390,

47 Vocational raining by different patk’. Report of the
Dualisation Cammittea.
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Educational institutions cannot keep on buying
the latest equipment, because of the costs
involved. Although substantial investments have
been made in new equipment in recent years,
there is certainly still a need for upgrading. Ta
meet the increasingly high standards, capacity
utilisation of equipment must be substantially
increased. This can only be achieved by
intensive collaboration between education and
training institutes.

Intake into the apprenticeship system has shown
a marked decline in recent years. The system,
combining regular education with practical
training, is a large souwrce of skilled labour for
SMEs. The falling intake numbers will therefore
ultimately result in a shortage of skilled workers
in the SME sector.

4.7 Conclusions

The Netherlands is losing ground to other
countries. Qur R&D position in universities and
the (semil public sector is good. Although co-
financing of public R&D by companies has
increased in recent years, the growth is now
levelling off.

In order to further strengthen this cooperation
and to give it a more structural character, a
number of problems will need to be solved.

Important improvements are needed in the
themes and areas in which the public knowledge
system is working.

They must be far more closely geared to
research that is directly relevant to industrial
competitiveness, Companies will therefore have
to define their needs more clearly and the
research and training system must become

open 10 those needs.

Companies themselves are performing less RRD
in the Netherlands, reflecting the general decline



in our investments in knowledge. There is a
tendency among large companies to transfer
R&D abroad. Coupled with the deficit in our
technological balance of payments, this
indicates increasing dependence on other
countries. At the same time, we are not
attracting enough advanced research into the
country.

Medium-gized companies still compete too
much on the basis of cost rather than know-
how. Businesses must increase the embodied
know-how of their products and processes.
Small businesses must increasingly act as high-
grade suppliers for major companies. Through
growing investments in knowledge, existing
small businesses must make the switch from
serving as ‘jobbers’ to acting as "co-makers'.
Mew business activities must also be stimulated
in sectors showing strong economic growth
(innovative new businesses].

In education, the quantitative and qualitative
match between research and the needs of
businesses needs more attention on a
permanent basis; collaboration between
research institutes and companies must be
improved. Research institutes must work
together more often to use advanced equipment
more efficiently. An ongoing point of concern is
the decline in the number of technical students:
a growing shortage of labour with technical
skills threatens in the future.

In short, at & time when an economy like ours
should be increasing its knowledge-intensity at
full stretch, we are actually seeing it decline. If
we arg to achieve the many ambitions we have
set purselves, we cannot allow this to happen.
The Cabinet's response to this need is broadly
outlined in the next section.
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5 Qutline of government policy

The Netherlands must vastly improve its
performance in the field of knowledge. Clearly,
this puts a heavy responsibility on indusiry
itself, The government cannot and has no wish
to take over the rolé of companies in
moderniging products and production
processes, Yet it shares a considerable
responsibility for knowledge and technology,
singe the generation and application of
knowledge has a positive effect on welfare and
prosperity. Without government intervention,
some of this knowledge would not be generated
and society would not enjoy the benefits,
Moreover, the government often plays a
decisive rolein the supply of knowledge
developad in public sector research institutes. It
i5 therefore responsible for ensuring that this
knowledge can be used to the full for the benefit
of society as a whole. Finally, the government
miust take account of the actions of other
nations. Governments the world over are
warking to create favourable conditions for
commercial activity, especially in the fields of
know-how and technology. Not only companies,
but also governments are competing to create
the best possible climate to attract advanced,
knowledge-intensive activities. The Dutch
government must keep up with this policy-based
competition.

We will ultimately have to pay the price for an
economy which fails to perform adeguately in
the field of knowledge and know-how. Not
today, and perhaps not even tomorrow. Yet the
final reckoning is inevitable and, given the
acceleration in worldwide technological
developments, will come sooner than in the
past. It would be a great mistake on our part if
wa were to be lulled into a false sense of
sacurity by short term economic developments.

The Dutch economy is lagging serously behind
in terms of knowledge and technology. To even
reach the QECD average, we would need to
invest more than NLG 2.5 billion extra in R&D
each year. Levels of R&D spending in leading
industrialised nations such as Germany and
Japan are well above the average. To catch up
with these countries, the Netherlands would
need to invest over NLG 5 billion extra per year.

The Cabinet is extremely concerned about the
weakness of the Dutch economy in this respect.
It is therefore taking specific measures in this
field, in addition to the more general measures
mentioned earlier,

The amounts cited in this strategy document
and in the appendices are indicative, They will
become more precise and fixed during the
decision-making proces on the 1996 budget.

As a first step, the Ministers of Economic Affairs,
of Education, Culture and Science and of
Agriculture, Nature Management and Fisheries
will be joining forces to devise a more
integrated approach to the problem. Further
measures will target specific areas, in
collaboration with the Ministers of Transport
and Public Works, of Public Health, Welfare and
Sport, of Defence and of Housing, Physical
Planning and the Environment.

The Cabinet cannot solve the problems alone.
Industry therefore needs to invest far more in
the development and application of know-how.
Together with the government, it will have to
make choices to ensure the best possible
deployment of public resources. Only with the
commitment of all parties can we allocate our
limited resources to benefit the Dutch economy
to the full.

Knowledge iAo



The Cabinet wants to encourage industry to play
an important role in the design and planning of
vocational training, while preserving its broad
societal aims. The private sector influence will
entail commitments for the education systam
and for companies themsalves. Industry can
influence educational qualifications, but the
relationship is not one-sided. There is
interaction between education and business, as
education and those who banafit from it make
an important contribution to the development of
the technological professions.

The Cabinet also wishes to substantially
increase the influence of companies on research
institutes, through both programming and
financing mechanisms. It plans to modify the
existing instruments for promoting cooperation
between companies, and between companies
and research institutes. As a result, companies
must not only define their current knowledge
requirements but must also develop a clear idea
of the knowledge they will need in the longer
tarm. And of course, they must share this
outlook with educational and research institutes,
and both sides must commit themsehves to the
choices made.

Finally, the Cabinet wishes to ensure maximum
benefit from the development of new
technologies with promising applications, such
as communications and information technology.
The development and application of
environmental technology should be given an
extra boost, in order reconcile economic and
ecological interests more closely.

The government measures proposed in this
strategy document depend on @ public-private
joint effort. it is extremely important that
industry rise fully to the challenge. Only then
will this package of measures mark a
fundamental and significant step in the right
direction. The Cabinet is tharefore working to
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ensure that a substantial proportion of the
proposed projects are (colfinanced by the
private sector; in some cases, this co-financing
can exceed 50%.

Yet we cannot responsibly achieve everything in
a single stroke. The knowledge factor will need
to remain high on the agenda of bath the
government and especially industry in the
coming years. The package of measures
proposed here must act as a flywheel in
generating an increase in R&D expenditure by
industry. The recent recovery in private sector
profits opens the way for this. Over the next few
years, the effects of the policy described here
will be tested. On the basis of this, new
decisions may be needed on the additional
deployment of resources and how these
investments should be targeted. However, the
solution of the knowledge question is not just a
matter of more money. It is equally important to
ensure more effective and efficient use of the
existing research and education system, through
improved cooperation and more effective
guidance mechanisms. It is vital that industry,
the research system and the government
combine their efforts to reverse the negative
trend in the field of knowledge in the
MNetherlands. The measures which the Cabinet is
now proposing are an important basic step in
this direction. These proposals are discussed in
more detail in the following sections.



6 Basis for innovation

The following proposals are made in this
section:

- The WBS0 budget will be increased
structurally by NLG 100 millian.

- Application procedures for preliminary
studies and small loans under the TOK will
be simplified.

- The government will provide additional
support for new businesses set up to market
high-technology products.

- Regulations governing the depreciation of
innovative technology transfarred to the
Netherlands will be relaxed.

- Existing duplications in the knowledge
system will be eliminated (in consuftation
with the institutes invelved).

- NLG 55 million a year will be made available
for a number of leading technological
institutes.

- The independence of research institutes to
dictate terms of employment will be
increased.

- The efficiency and effectivenass of existing
flaws of funding for vecational education,
training and company training schemes will
ba increased.

- A Technology and Vocational Education
Innevation Fund’ will be established, with an
annual budget of NLG 15 million.

- Fiscal incentives will be infroduced to
stimulate employment of apprentices and
research assistants,

6.1 More investment in RE&D

Part 4 showed that if the Netherlands is to
achieve its ambitions it must at least increase its
investments in R&D. The government's science,
industrial and technology policy is gearad
towards creating better conditions for higher
investment.

We must substantially increase both the level of
private sector spending on R&D and the number
of companies conducting research. If we are
even to reach the average level of OECD
investments, we will need to make an additional
investment in R&D of almost 2.5 billion guilders
a year; and if we are to catch up with the leading
OECD countries, our additional investment will
have to be increased by as much as NLG 5
billion. A substantial proportion of the necessary
increase in investment must come from the
private sector itself. After all, it is here that most
of the expected return on these investments will
be realised. To increase levels of knowledge
within industry, it is worth expanding the
number of companies performing R&D. One of
the ways in which this can be achieved is if
small and medium-sized companies which are
currently technology-driven are encouraged to
conduct ar contract out research. We must also
establish or attract more knowledge-intensive
companies with a higher value added.

Technological progress is also of major
importance for a sustainable economy.
Investment in a knowledge-intensive society
implies greater sustainability. This is not a
matter of public investment alone. An evaluation
of the Ministry of Economic Affairs’ instruments
showed that the R&D investments they
stimulate do make a genuine contribution to the
development of 8 more sustainable economy.
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After all, motives such as cost savings through
more efficient use of energy and raw materials
play a key role in the development of new
technologies. Thanks to the efforts of
government and industry in this area in recent
years, Dutch industry has won a leading
international position in some environmental
technology fields.

The Ministry of Economic Affairs has now taken
initiatives to further strangthen the Dutch
position in environmental technology exports.
These efforts focus on specific areas, and on the
supply of turnkey projects by partnerships®.

To further encourage industry to conduct or
contract out research, the government will
gxtend the Act to promote Research and
Development (WBS0). The proposed reduction
in the burden on SMEs of NLG 500 million,
which was set down in the government coalition
agreement, also provides for an additional NLG
100 million for the WESO budget. This will be
applied to enlarge the first R&D tax bracket and
ta increase the percentage allowance of that first
bracket. Tax allowances for the self-employed
whao perform their own R&D will also be
increased. In 1994, more than 5,500 applications
were submitted for WBS0 allowances, some
75% by SMEs; in 1995, maore than 8,000
applications are expected.

After a year's axperience in implementing the
WESO scheme, the conclusion is that it is highly
accessible and user-friendly. Incidentally, it
appears that the proportion of software-related
applications made under the scheme is not an
accurate reflection of the potential within the
market. The evaluation of the WBS0, which will
be completad by the end of 1395, will therefore
also examing ways to further increase the
attractiveness of the scheme for these types of
application,

48 ‘Infernational markets with goad prospects for Dulch
enviranmanta technoiagy” ADL study comimissionad by the
Kinisiry of Economic Affairs, 1995
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To further increase the accessibility of Technical
Development Loans (TOK) for SMES, the
application procedures for small loans and for a
preliminary study for a loan will be simplified.
Because technology start-up companies find it
maore difficult than ordinary start-up companies
to access the capital market, the start-up of high-
level technology companies will be given
additional support by the Cabinet. These
measures are more fully elaborated in the
Ministry of Economic Affairs policy paper ‘Jobs
Through Enterprise’,

To attract more knowledge-intensive companies
to the Netherlands, the Cabinat will relax the
depreciation regulations governing intangible
assets transferred to the Netherlands. In
relocating intangible assets, companies are
highly influenced by the rate at which these
assets depreciate when choosing which country
to relocate to. More relaxed depreciation
regulations will make the Netherlands more
atiractive to these companies. The Cabinet is
setting aside NLG 50 million for this measure.

6.2 Transparent research system

The Government wishes o strengthen the
influence of the demand-side on the knowledge
infrastructure, Howaver, this means at the very
lzast keeping the innovative capacity of the
knowledge infrastructure up to scratch, and
where necessary expanding it. Responsibility for
this rests with the government, whose task it is
to maintain a consolidated system for
conducting basic and strategic research. This
will in turn act as a springboard for more
applied research and university resaarch and
will give the Netherlands a point of contact with
international scientific research. Another of the
government's responsibilities is to create the
basic conditions for an effective system for
applied research.



To improve interaction between research
institutes and companies [see next section], the
research system must also be transparent so
that companies know whera to locate specific
knowledge and experts. The government is to
some extent responsible for this.

The mission statement of the various types of
research institute should be used as a starting
point to increase the transparency of the
knowledge infrastructure®, Universities
lincluding research schoals) provide scientific
education and perform basic and strategic
research, as do the institutes for basic research.
TNO, the Agricultural Research Department
{DLO), the GTls and other institutes perform
applied research for industry and other sactors
of society. Clear mission statements are not
intended to ward off all competition, but mainly
to underline complementary relationships. In a
small knowledge-market such as the
Metherlands, this helps to avoid inefficient
competition and the ineffective deployment of
(government] funds. In areas where synergies
can be further encouraged, the Cabinet will, in
consultation with the research institutes, take
measures to further increase the efficiency and
effectiveness of the research system, beginning
with telematics, energy, geo-sciences and
working conditions.

The government is also preparing to submit a
request for advice to the AWT on coordination
and cooperation between the different parts of
the knowledge infrastructure. This advice will
need to take account of the limited public
resources available, the opporiunities for
collaboration and of risks such as improper and
inefficient competition.

Knowledge Centras

In its recommendations, the TNO-Industry
Commission states that TNO can challenge the
universities to a more intensive cooperation by

49 Which iz established by lnw in s0me cases (umwersities,
TNO, NWOL

directing part of its basic funding to the
universities in the context of strategic
collaborative partnerships. The Netherlands
Organisation for Scientific Research (NWO)
could alse make a financial contribution to this
initiative.

The Cabinet standpoint on TNO's Strategic
Report states that the Cabinet will adopt this
recommendation and that the universities must
play a more active role. This will help to further
develop TNO's activities in this area. The
Minister of Education, Culture and Science is
currently holding discussions with the Technical
Universities and TNO on how they can
coordinate their financial and policy priorities to
bring about the establishment of technological
knowledge centres in collaboration with
industry.

This will also be discussed with the GTls, and
the possibility of making broader use of GTI
facilities for scientific and technological
purposes will be considerad.

The Minister of Agriculture, Nature Management
and Fisheries will vigorously promote closer
cooperation between agricultural rezearch
institutes and the general research system. This
involves varying forms of cooperation in specific
fields.

Leading Technological Institutes
Leading research in areas that are impartant to
strong, R&D-intensive sectars in the Netherlands
is making new demands on our research
system. The companies involved are
increasingly getting their knowledge from
abroad. The Cabinet will therefore be
establishing "Leading Technological Institutes’
focusing on a limited number of specific themes
of potential international importance (making
use wherever possible of existing strengths in
our knowledge infrastructure). Companies can
then contract out their basic strategic research
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needs to these institules. The government will
be making available a structural budget of NLG
55 million for this project.

These Leading Technological Institutes will
satisfy a number of criteria. They will be
recognisable institutes that are centrally
managed, or, if desirable, concentratad in a
single location. This will encourage a
cancentration of specific expertise inthe
knowledge landscape, Each institute will focus
on a single cohesive area of basic-strategic
research; an area that will have been selected in
close cooperation with knowledge-intensive
companies. They will employ leading
international researchers and be given top
quality equipment, and this should exercise a
strong attraction for knowledge-intensive
companies and top international researchers.
The institutes will include an educational
component in the form of PhD theses and
design courses (under the supervision of
university professors).

Flexibility and interdisciplinary activities will be
key features of research work, To guarantes a
match between the activities conducted at these
institutes and industrial demand, substantial
commitments will be expected from the
companies involved, both in terms of funding
and active involvement in the running of the
institutes. The government will provide support
in the form of long term basic funding. Regular
monitoring will guarantee quality and flexibility,
and will also help to decide whether or not to
continue funding for the next five years. At
present, the government is working with
industry to select topics and themes around
which Leading Technological Institutes should
be established. The first Leading Technological
Institute will be opened in 1996,
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Boundary Conditions

There are various cultural differences between
universities and industry which are linked to the
functional differences in their aims.

Many researchers are more interested in basic
and strategic research, and in the scientific
merits of the work they do, than in its
applications. Yet in the Netherlands as in other
countries, interest in potential applications is
gradually increasing among basic and strategic
researchers. In fact, existing cultural differences
are already frequently reconciled in the daily
practice of interaction between companies and
research institutes. This process can be
accelerated through wider use of the "utilisation
criterion’ (potential applications beyond an
individual specialist areal in addition to quality
evaluation, as is successfully shown by the
Technical Sciences Foundation (STW). This will
increase attention to, and appreciation of the
social and economic importance of scientific
research,

However, the field of research will need to
provide openings for this initiative. Practical
criteria for the "social applicability” of scientific
research, to be differentiated for each sector,
will therefore be developed by a working party
representing various bodies concerned with
quality care and quality assessment. These
criteria will then be introduced into the regular
assessment of research.

It iz extremely important for research institutes
1o be able to attract leading researchers and to
be able ta respond flexibly to external
challenges, These aims have traditionally been
part of the policy of the Minister of Education,
Culture and Seience, including with regard to
conditions of employment. Research Institutes
are increasingly 1aking their own responsibility
for their personnel and employment policy. Yet
further steps are needed, as indicated, for
example, in the 1934 Higher Education and



Research Plan. The Minister of Education,
Culture and Science will therefore be pursuing
his policy to strengthen the independence of the
Institutes, including the field of employment
conditions, so as to increase their opportunities
far integrated management.

6.3 An adequate supply of technical
specialists

One of the basic conditions for a first-class
economy is a first-class working population. It is
the critical success factor in the application of
knowledge, especially for technology-driven
companies. It is therefore no coincidence that
efforts to achieve a qualitative and quantitative
match between education and the labour market
have been a mainstay of palicy for many years.
A great deal has been achieved, but the work of
improving education is naver finished. We are
always having to ask ourselves: are we training
enough people, are we training them adequately
and are we training them efficiently? We will
therefore be examining whether our ambitions
for vocational education can be achieved by
introducing and further expanding market
elements within the educational system.

The quantitative supply of labour with
vocational qualifications must be brought into
line with demand over the next few years, The
apprenticeship system and the supply of
graduates with technical training require
particular attention. The apprenticeship system
will be stimulated through additional tax
incentives. In an effort to halt the decling in
apprenticeships, the government is preparing a
scheme which will reduce wage costs for
apprentices with recognised contracts through
cuts in wage taxes. A similar scheme is being
prepared for PhD students or designers
conducting doctoral research together with
companies.

50 05A: ‘Higher Education and the Labour Markot’,
The Hague, 1954,

It is difficult to devise general measures to
increase the number of graduate technical
specialists, since analyses at macro level
suggest few points of application for policy. The
problems facing this sector are highly specific,
and there are wide differences between each
discipline. Moreover, no policy measures are
likely to have much effect while (as suggested
by a recent Organisation for Strategic Labour
Markets (OSAF analysis) the salaries of
technical specialists lag so far behind those of
other employees with comparable qualifications.
Herein lies an important responsibility for the
social pariners.

Existing vocational education, training and
business training systems must be more
effectively utilised and coordinated, Better use
of existing facilities, including equipment, can
be realised through better coordination of
financial flows. This will lead to considerable
savings, creating more opportunities to make
timely investment in modern equipment,
Together with the Ministry of Social Affairs and
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Employment, efforts are therefore being mada
to encourage cooperation between regular
education and Vecational Training Centres
[Employment Service) in order to enable an
optimal deployment of equipment and other
facilities.

New technological knowledge must be made to
filter into vocational edugation more rapidly. The
Ministries of Economic Affairs and of Education,
Culture and Science are therefore devising a
joint knowledge transfer programme to link
plannad investmants in the research system
with investments in vaocational education. The
government is setting up an ‘Innovation Fund
for Technology and Vocational Education” for
this purpose, with a budget of NLG 15 million a
year,

In developing this programme, priority will ba
given to linking vocational education with the
areas being studied by the Leading
Technological Institutes, with the Economy,
Ecology and Technology (EET) Programme and
with the electronic highways. Tying in with this
last point, the governmeant will be taking
advantage of the development of the BVE
network®, which will be providing senvices for
the BVE sector, to encourage industrial branches
to make use of this information infrastructure in
developing their training policy and their
contacts with vocational education. In
developing this programme, links may also be
created with research stimulation programmes
such as the Innovation-Oriented Research
Programmes {I0Ps) or forward-looking surveys
le.g. technology outlooks).

51 inearnal connections betwaen secondary vocational
fraureng schoots will alow course maferiad fo be devaloped
Joindfy and exchanged.
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/ Matching supply and demand

The following proposals are made in this section:

- the basic funding of TNQ will be deployed in
a more market-oriented way for the benefit
of leng-range research programmes. These
programmes will specify which markets and
(future) customers the research is aimed at.

- ECN will make a general assessment of &
large proportion of its basic funding against
the views of the parties involved.

- the share of the Ministry of Economic Affairs
in the target financing of TNO will be used for
programme financing, to which companies
will be required to make a commitment.

- the target financing of ECN will be used for
programme financing, with the involvement
of market players a5 a condition.

- In the guidance and funding of agricultural
research institutes, the Ministry of
Agricufture, Nature Management and
Fisheries will place greater emphasis on the
creation of networks between these
institutes and the private sector.

- the NWO will opt for a far more
jprogrammatic approach, focusing its basic-
strategic research more on the construction
and strengthening of the Netherlands”
capacity for innovation.

- ithe Ministry of Economic Affairs’ clustering
ppolicy will be broadened and
institutionalised; a collaboration facility will
be set up to absorb some of the existing
instruments,

- The refevant stimulation instruments of the
Ministry of Agriculture, Nature Management
and Fisheries will be streamiined to form a
framework scheme for innovative projects.

- the accessibility of the knowledge
infrastructure for SMEs will be increased
through the creation of new facilities and
muobility programmes.

52 SER/SED, op cit. page 85,

As the analysis shows, collaboration on
technological innovation projects is becoming
an increasingly important way for companies to
acquire knowledge. This involves collaboration
with research institutes or with other
companies, such as competitors, suppliers or
contractors. It is the responsibility of the various
parties involved to organise this collaboration.
Yet partnerships do not get off the ground if
neither party is willing to take the initiative. The
government must therefore try to break through
this deadiock by means of an active approach™.

Better coordination between companies and
research institutes will increase the dynamics of
the knowledge infrastructure: research
conducted by research institutes will be more
demand-driven and the institutes thamsalves
will be judged more on their market
performance. This will substantially improve the
{economic) yield of spending on public research.

The instruments of the Ministry of Economic
Affairs will be geared more closely to
stimulation of partnerships. This modification of
the instruments in fact amounts to
institutionalisation and expansion of the
clustering policy.

7.1 Joint priorities in research

themes

To ensure a better match of supply and demand
between research institutes and companies,
both sides must jointly decide which ressarch
themes should be given priority within public
research. Institutions have already been sat up
for this purpose, at national level (OCY, see
box), sector level (e.g. the NLRO) and at the level
of individual areas of technology (Advisory
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Councils for the Technical Universities (TUs) and
Resaarch Schools, Platforms such as the
recently established New Drugs Research
Foundation, etc.).

The Consultative Committes for Exploratory Studies (OCV)

The OCV consists of influential figures from the scientific

and business communities. The OCV applies three key

concepts in its studies:

- Bupport structure: research that is neaded for the training
of researchers over & wide area,

- Core activities: research that is needed for the adequate
functioning of profit and non-profit sectors.

- Social questions: research that is important for the quality
of society as a whala,

Exploratory studies prasant the longer-larm opportunities
offered by research and define social and private sector
demand for research. Using scenario analyses, the OCV
devalops options for science and technology policy, on the
basiz of which priorities can be 2e1. it is not up to the OCY 1o
select these options; that is the responsibility of
governmeni, the various interested parties, researchers and
the organisations they represent. To increase the chances of
implementation, the major research organisations are
represanted in the QCY. Companies and other social agents
are closely involved in the survey to ensure a wide basis of
support for its results,

It is important that a distinction between long
tarm and short tarm objectives is maintainad
when priorities are set. The government and the
private sector must continue to ensure that
enough effort also goes into the realisation long
term goals, such as sustainable economie.

It is therefore encouraging, partly because of the
importance of attention to long-term objectives,
that the Confederation of Metherlands Industry
and Employers VNO-NCW and the Ministry of
Economic Affairs, in cooperation with the
Ministry of Education, Culture and Sciengs, have

53 Sea also the AWT recommengalions concarming the
rialionship belwean the povernment and the TINO,
The Hague, April 1995,
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recently started a study to identify private sector
research needs. On the basis of this study,
companies can set priorities for public research
together with research institutes.

The joint identification of research themes is
also extremaly important for TNO and ECN in
setting priorities for the build-up of long-term
knowledge.

For this reason, the government will reorganise
its basic funding for TNO and ECN, to ensure
that the Ministers of Economic Affairs and of
Education, Culture and Science also take
account of the goals of a sustainable economy®.

In its standpoint concerning TNO's Strategic
Report, the Cabinet will adopt the advice of
TWO-Industry Commission on this point. The
deployment of basic funding will be linked to a
long-range research programme for the
development of knowledge, to be drawn up
once every four years as part of TNO's Strategic
Report.

This programme will specify the direction and
content of the innovatory research, the
objectives underlying TNO's build-up of
knowledge in the medium to long term, and
future markets and target groups (not only
industry but also the government and other so
cial groupings for which TNO conducts
research). The programme must also anticipate
trends in the strategic programmes which TNO
will carries gut with targeted funding. TND will
also clarify its relationship with the universities
and other research institutes.

Every four years, the Minister of Education,
Culture and Science will present his assessment
of the integrated research programme, following
consultation with his colleagues. Every yaar, he
will give his approval to any changes in the
programme in the light of developments within
the relevant market, within the social sphere or



within government policy. An assassment will
also be carried out every four years to check
whether TNO has met its basic funding
objectives.

ECN will generally assess much of its basic
funding in the light of the views of the parties
that play a major role in long-term anarngy
research: i.e. energy generation and distribution
companies, the (supplyl industry and energy
consumers. The Ministry of Economic Affairs
also operates as a market player by virtue of its
responsibility for long term energy policy.

7.2 Joint investmants in resaarch

The chances of economic success are greatest if
resaarch is carried out in close cooperation
between the researcher and the organisation or
agency which eventually has 1o apply the results
of that research. The government is trying in
various ways to stimulate various types of
eollaboration in the field of research. To improve
cooperation between {largel companies and the
TUs, the government is currently working on &
covenant (expected to be signad in September).
This covenant will provide a framework for joint
investments in research.

Similarly, the Agricultural University will consult
business and public organisations more
intensively, in order to realise an accurate
definition of the problems in the agricultural
sector and to promote co-financing of research.

Programme-based cellaboration
Programme-based collaboration involves a long-
range programme centred on a particular theme
and covering a number of projects carried out
by public and private researchers. The
governmant is encouraging programme-based
collaboration between research institutes and
companias in various ways, e.g. through NWO
incentive programmes, through Innovation-

54 NWO Policy Papar entitied Envichment through Enviched
Knowledge', Apil 1995,

Oriented Research Programmes (I0Ps) and
through targeted funding of TNO and ECN.

NWO’s task is to finance challenging long-term
research in the universities. The scientific quality
of this research is a prime factor. In its latest
policy plan, NWO announced that as well as
focusing on this aspect, it would also be
devoting more attention to innovation for
building and strengthening the Netherlands’
innowative capacity. In doing so, it will be
pursuing a more programmatic approach. Were
possible and desirable, expans from industry
will be included in programme committees
when the programmes are being established
and carried out. NWO will be setting aside NLG
50 million for this initiative over five years,
parthy to encourage collaboration with external
financiers in strategic areas of research®™,
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Mmmm TUs, major companies and the
- government must provide a framework for strengthening
- cooperation between universities (supply) and industry
~ (demand). itwill include the fallowing commitments:
- = the TUs and the companies will jointly designate priority
* areas in which they wish to strengthen cooperation.
= the TUs will allow industry to direct the content of part of
mm«mwﬂ financial conditions.
e aﬂlﬂ;wwﬂl clearty define their research needs and
hﬁ:ﬁim a financial commitment in exchange for
ting the content of research.
ﬁegwmummm instruments partly for the
ﬁlﬂ programmes to be agreed in more
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Furthermore, NLG 7.5 million of the funds
allocated to NWO by the Ministry of Education,
Culwre and Science for incentive programmes
with other ministries will be set aside each year
for programmes in areas that are relevant to
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companies. The first programme to be awarded
a grant from this fund will be the Incantive
Programme on Materials Research, in which - in
addition to a substantial grant from NWO - the
Ministry of Economic Affairs is also making a
financial contribution.

The "steering’ of research at TNO and ECN will
also become more strongly market-driven. For
THNO, this will mean an adjustment of targeted
funding from the Ministry of Economic Affairs.
The Ministry will encourage companies to
clearly define their knowledge requirements.
Companies will establish long-term
programmes together with TNO, Thesa
programmes will be assisted by the Ministry's
targeted funding for TNO, which will thus be
directed at programme financing. Companies
will be required to make a financial or other
form of commitment to these programmes.
Their involvement will depend on the nature of
the research and on the structure of the relevant
market segment; the closer the research is to the
market, the bigger the industrial contribution
will be expected to be. This change in the way
resgarch is steered will further increase TNO's
market focus, notably towards large companies.
This change ties in with TNO's recent Strategy
Report, stating that TNO wants to work more
closely with major Dutch companies. The new
situation will be planned in consultation with
THO.

In its new-style targeted financing programme,
ECHN will be responsible for “rooting'
programmes (or clusters of projects) in
collaborative associations with industry
lincluding the energy sector). As in the current
targeted financing programme, these
programmes will be long-term programmes. In
the short term, a system will be devised foran
ohbjective assessment of programmes submitted.
The assessment criteria could include the
degree of inherent and/or financial commitment
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by industry including the energy sector) and the
degree to which they are rooted in strategic
collaborative associations,

In the agricultural research system, the Ministry
of Agriculture, MNature Management and
Fisheries will vigorously promote interaction
between suppliers and users of knowledge.
Forms of co-financing could be a useful aid here.
The Ministry will place greater emphasis on
result-financing in its guidance and financing of
agricultural research institutes. Howewver, the
maintenance of an adequate research and
training system remains an important principle.
Where relevant, the various interested parties
will be involved in designing programmes.

Praoject-based cooperation

In recent years, the Ministry of Economic Affairs
has placed increasing emphasis on cooperation
in the instruments it employs. This has led to the
development of the ‘clustering policy’: i.e. the
policy of encouraging strategic cooperation
batween high-grade technolegy companies and
the public research system. In 1994, 12 cluster
projects were approved, and the parties
concerned are now laying the foundations for
long-term, programme-based collaboration. The
PBETS also gave higher prionity to collaborative
projects.

Sections 3 and 4 showed that companies will
need to collaborate more and more often if they
are to acquire the knowledge they need. The
Cabinet will therefore be focusing its business-
oriented technology incentive schemes even
more strongly on promoting networks (clusters)
in the field of knowledge development. This will
basically mean expanding its clustering policy.



The Ministry of Economic Affairs will be
establishing a single instrument for
technological cooperation. This instrument will
replace the PBTS, the IT scheme, the TU scheme
and the Group Business-Oriented Technological
Research scheme (BTOC). It will not be
specifically geared towards the knowledge
requirements of a single type of company, but
will encourage a broad range of collaborative
associations in the field of basic, industrial and
applied research. The purpose of this
cooperation instrument is firstly to increase
cooperation between businesses themselves, in
a range of technology fizlds. Obviously, this can
also involve projects designed to strengthen
cooperation within a single product chain, in
order to contribute towards integrated chain
management. The second purpose of the
instrument is to increase cooperation between
the private sector and research institutes in a
range of technology fields. This will alse helpto
generate a broadly-based commitment by
companies to choices relating to publicly-funded
research.

55 Sea also the AWT recommandations Technalogy snd the
Econarmic Siructure’, The Hague, 1854,

This collaboration instrument will lead to the
abandoning of the specific areas of technology
currgntly covered by the PBTS/T scheme®. The
abandoning of these specific areas of
technology also ties in with the trend towards
multidisciplinary research. The new scheme will
be implemented by Senter. It is incidentally
possible that the content and size of some R&D
projects will make them unsuitable for the
cooperation instruments. In (exceptional) cases
such as these, the Ministry of Economic Affairs
could find scope in its budget for these projects.

This general collaboration instrument will be
supported by targeted initiatives. For instance,
partners will be brought together through e.g.
theme meetings. The diffusion and application
of knowledge will be encouraged in several
ways., In this case, the technology-specific
approach will be retained, e.g. in the field of
software technology, so that targeted and
flexible knowledge can be brought to the
attention of potential target groups.

Strong incentives to form clusters within Dutch
industry and the research system will arise if
companies involved in a project with, e.g. TNO
or DLO, also design programmes with those
institutes. This will result in a8 more long-range
collaboration and greater strategic cooperation
between the parties. Given the nature of this
type of research, it will in general be given a
bigger government subsidy than projects.
Within the energy programmes managed by the
Metherlands Development Corparation for
Energy and the Environment (NOVEM), efforts
will also be made to further strengthen existing
forms of cooperation.

As announced in Dynamism and Innovation’,
the relevant technology incentives of the
Ministry of Agriculture, Nature Management and
Fisheries will be streamlined as part of 2
framewark regulation for innovative projects.
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International cooperation

Metworks between companies should not ba
interrupted by national borders, certainly not in
a country like the Netherlands, which is so
closely linked to international markets. The
government encourages international
cooperation through the Eureka Programme and
the EU Framewaork Programme. The Framework
Programme adds value to national policy by
investing it with an international dimension. It
strengthens the transparency of the internal
research market through the joint setting of
prioritias, through the allocation of its budgets
by international tender, and through its
emphasis on the creation of cross-border
consortia and networks, Participating companies
and institutes are thus forced to focus their
sights on the international arena and o allogate
tasks along international lines.

The number of Dutch companies involved in the
EU Framework Programme must be increased
over the next three years from 300 to 500. With
this in mind, the Netherlands has alraady
successfully argued for more commearcially-
relevant research themes and shorter
procedures during the planning of the current
Fourth Framewark Pragramime {1995-1998). At
national level, the EC Liaison Bureaw is working
with the |Cs, Senter, NOVEM and regional
institutes to attract more companies to the
programme. The implementation of
international programmes carried out through
Senter and the EC Lizison Bureau will be
streamlined. Appropriate steps to this end will
be taken in consultation with these
arganisations.

In the meantime, activities to encourage Dutch
companies to take part in the Framework
Programme will be strengthened. Dozens of
companies are now being assisted 1o formulate
projects and identify foreign partners. The
success of this initiative will become visible after
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the EU has carrizd out its selection of rasearch
projects at the end of this year.

Ower the next few years, the Netherlands will
continue efforts to simplify procedures and
realize clozer coordination of European and
national palicy.

T avaid inefficiency, the European Commission
is striving for closer coordination of research
policy between individual Member States, and
between the Member States and the
Commission. The Netherlands is in favour of
this in so far as it does not lead to increased
bureaucracy or more top-down ‘steering’ of
commercial research. In the run-up to the Fifth
Framewaork Programme, the Netherlands will
continue to give priority to increasing the
relevance of research to the needs of users,
focusing more strongly on themes of European
interest, including in relation to international
environmental problems, and encouraging
greater invalvement by companies. This last
aspect means that research themes must be
formulated ina less detailed way. This will be
discussed with the other EU Member States.

The main underlying principles of the Eureka
Programme are market-orientation and the
bottom-up principle. In other words, it must be
left to companies and research institutes
themselves to take initiatives. National
governments do no more than play an enabling
rode; in the Netherlands, this role is fulfilled by
Senter. The Ministry of Economic Affairs co-
finances Dutch participants in the Eureka
Frogramme through the TIF scheme.

Cooperation must not be confined to Europe
alone. The opportunities for co-financing
research projects which Dutch companies wish
to launch in collaboration with a partner outside
the Eureka Programme, for example in the US or
in Agia, must therefore be extended. Supporn



could also be provided for projects consistent
with international programmes such as the
Climate Technology Initiative (OECD/IEA).

7.3 Batter diffusion of knowladgea

As indicated in Section 2, the competitivenass of
the national economy depends on the quality of
our networks and alliances. That makes our
smaller suppliers, for example, more important
than any numerical indicators could suggest.
After all, in intensive network relationships, the
competitive strength of the company doing the
contracting out will depend on, among other
things, the performance of its suppliers (whao are
often relatively small companies).

Ta improve the perfarmance of these suppliers,
it iz important first of all to ensure that the
general conditions under which these
companies are operating are as good as
possible. A substantial part of the savings made
by reducing the tax burden on SMEs, as agreed
in the government coalition agreement, should
therefore be used to stimulate technology. In
specific terms, this is the NLG 100 million
increase in the WBS0 budget mentioned earlier.
One or two new instruments which could help to
further upgrade (the top layer of) SMEs are also
discussed below.

Smaller companies usually rely heavily on
external sources of knowledge. Knowledge must
be both accessible and it must be supplied in the
correct form. Yet despite the many
improvements that have been made over the
years (ICs, BCTs, the "Specialists in SMEs’
scheme (KIM], ete.), these two aspects still
represent an overly weak link in the process of
innovation.

Further improvements are geared towards
increasing the transparency of the knowledge
market, improving the link between research
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institutes and companies, supporting the
application of new technologies in SMEs and
increasing the mobility of technology specialists.
Effarts are also being made to encourage local
and regional authorities to include knowledge
networks in their own policies.

TNQ will join forces with the Innovation Centres
to offer small enterprises wanting to make the
transition from jobbar to co-maker a total
package containing the various elements
needed for an upgrading of this kind.

This package will include not only technical
support but also e.0. management support
{quality and operating standards). The Ministey
of Economic Affairs will co-finance an
experiment in which several dozen companies
will be screened for this initiative. If it is
successful, it will be continued and hopefully
used to help some 50 companies a year. ECN
will also be doing more to target smaller
companies, and has concluded a covenant to
this effect with the netwark of Innovation
Centres.

Wider application of new technologies in
companies requires that they become better-
informed about technolpgies that are relevant to
them, and the costs and benefits invalved their
application. To meet this need, the Ministry of
Economic Affairs will instigate a feasibility
allowance. This allowance will apply to broad
themes relevant to SMEs that follow
technaological developments, and will therefore
be very easily available. It will apply to
companies that are planning to apply existing
technologies (and not - as in the TOK
preliminary study - for those wanting to enter
into technology development).

The knowledge market cannot be made more

transparent without a good system for
information on research. Information is needed
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on the content of research, its results and
specialist researchers. The government is
therafore encouraging the use of the National
Research Database. Agreements have been
made with research institutes to improve the
registration of information on research, Two
pilot projects are also being carried out in
response to suggestions by the Forum for
Technology and Science congerming the
Mational Strategic Knowledge Pool (NSK).

Knowledge is transferred mainly through
people. The Ministry of Economic Affairs and
the Ministry of Education, Culture and Science
are therefore introducing activities to increase
the mobility of technology specialists. These
inglude the successiul KIM scheme. The
government is currently considering whether
this scheme can be extended to cover specific
research themes.

In order to improve diffusion of emerging
technologies, the Ministry of Economic Affairs
will continue its knowledge-dissemination
activities. This could include support for initial
practical applications and demonstration
projects. Software is one exarmple of an
emerging technology.

Tha PROMOTIE Programmae is a complementary
initiative by the Cabinet to stimulate research in
SMEs. This programme allows companies to
take on research assistants in the context of
doctoral research (four years) or technological
design (two years) to work on a problem
selected by the company [SME) and under the
academic respansibility of the university. Half of
the overall costs of hiring the research assistant
[gross pay and overheads/infrastructure) are
reimbursed. The STW will be consulted on the
further development of this scheme and on
selection.

55 Consultium: “Technalogy policy in the régions: 8 sunvey’,
Tha Hagus, 1994,
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For SMEs, knowledge-transfer and network
creation often have a strong regional dimension.
Hence the promotion of regional netwarks of
companies, research institutes and intermediary
organisations forms the main point of departure
for technology policy at regional level. The
provincial authorities are increasingly
acknowledging the need and usefulness of
having their own technology policy, and are
responding to this need in highly practical and
varied ways®. Municipalities are also focusing
attention on the basic conditions for high quality
research activity. Cities such as Zaanstad,
Hengelo, Enschede and Tilburg are all now
‘profiling’ themselves as centres of industry.

The aim of the "Technology Policy and Regions'
project, launchad in early 1994, is to stimulate
and anchor the further development and
expansion of technology policy within regions
through workshops, research and other forms of
information exchange. The AWT was asked to
advise on the significance of regions for
technology policy. Its report is expected in mid-
1695,



8. The goverment’s role as indicator and

initiator

This section presents the following proposals:

- interesting demonstration projects will be
launched and further deregulation will be
introduced to encourage the use of the
electronic highway. A structural budget of
NLG 70 million will be made available for
this.

- aresearch and development programme will
be launched to stimulate technologies with &
high environmental yield and promising
market opportunities (NLG 45 million).

- technology will be more firmly aimed at
addressing social issues.

The government has a responsibility to nurture
developing technologies with a potential for
(large-scale) applications which are baing
hampered by regulations or ather obstacles.

This can be illustrated by one or two examples.
Firstly, existing regulations sometimes hamper
potential applications, as in the case of the
interactive services on the electronic highway.
¥et they can also sometimes give an additional
boost to new technology (e.9. environmental
technology) or they may be needed to make
certain applications possible {biotechnology).
Secondly, the government sometimes has to
intervene when the application of new
technologies involves risks which may initially
exceed the scope of the market sector (as in the
electronic highway).

Thirdly, the commercial benefits involved in
developing and applying new technologies can
sometimes lag behind the social benefits (again,
in the case of environmental technology.

Uktimately, the government also operates in the
knowledge market, as both a customer and
supplier of knowledge and information. The
government can and must make its own
knowledge and information more accessible to
businesses and other users. While this paper
quite rightly emphasises knowledge-intensity in
the private sector, the government must also
consider whether knowledge-intensity in the
public sector can be increased, to enable it to
continue responding adequately to the complex
problems it faces.

The government must encourage the application
of these technologies through the creation of

Knowledge @ adon



favourable conditions and, whare necessary,
through investment, often in conjunction with
other parties. Thig currently applies to the
following areas:
communications and information technology
the creation of a sustainable economy with
the help of technology
technology for addressing social issues.

8.1 The electronic highway

The debate about globalisation and networks
would never have arisen without the tumultuous
developments in information technology. Thesa
developments have given many companies a
worldwide choice of locations for different
activities and partners (even on the other side of
the globe, if required). The quality of the
information infrastructure thus becomes a
deciding factor in a countny’s economic
patential. it is therefore not surprising that
entrepreneurs cite the information infrastructure
as one of the two most important factors in
atiracting businesses™.

Growth percentages in the information sector
{between 4 and B%) far exceed the average
growth of GDP in countries with highly-
developed economies. In the US, this sector has
proved to be one of the biggest job creators in
the past 10 years. By 1998, turnover in the
European multimedia market will have
increased around ninefold compared with 1994,
Employment prospects are also good, with
forecasts of 2,200,000 jobs being created in the
European audiovisual sector between now and
the year 2000,

All this proves that the information sector is
expanding into a major branch of the global
economy. The need to achieve a greater
knowledge intensity within the economy
therefore goes hand in hand with the highest
possible ambitions in the field of infarmation
infrastructure.

57 Healy & Barker’s Surviy: ‘European real estata momifor
1950°.

58 Commission of the Eurgpean Communities: 'Growth,
competitiveness and empioyment. Towards the 215t Cantury:
means and challanges’, Page 129, EC 1993

58 Parliament was informed ammwmmqing ol
the Natianal Action Programme by of 3 May 1345
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In an important area such as information
technology. the Netherands is in a good
position compared to its neighbours in being
able to attract a large proporiion of the current
and expected growth and employment. For
instance, we provide a home to several large
international information technology and
telecom companies, and have a relatively strong
audiovisual and publishing sector. We also have
innovative software and lelematics companies,
plus & high cable density.

On the other hand, we also have a number of
weaknesses. New service suppliers still have too
little access to our telecommunication and
media markets. Partly as a result, we charge
relatively high rates and the quality of our
advanced telecom services is often not as good
asit should be.

Im the information sector in particular, the
Metherlands wants to be among the European
front-runners in terms of economic growth and
employment. We will therefore need a first-class
infrastructure offering optimum access to naw
services. At the end of 19894, the Dutch
government launched the National Action
Programme on Electronic Highways, aimed at
making the Netherlands one of the top three
European providers of information technology.
Work on implementing this programme started
this year, The first task will be to increase the
role of the market in the media and telecom
sector. The government will also stimulate the
development and application of electronic
highways by promoting attractive
demonstration projects in the private sector and
projects in the public sector {the government as
‘launching customer’, service provider and
supplier of information}®. The Action
Programme mentions various possibilities for
funding of its implementation. The progress
report presented to the Second Chamber of
Parliament on 3 May 1395 states that the



Cabinet will review the possibilities for
instruments that can be used to step up the
necessany investments in services and
infrastructure. The government is setting aside a
structural budget of NLG 70 million for this
programme. The government will also study the
possibilities for fiscal incentives. The Second
Chamber will ba notified of the details shortly.

8.2 Economy, Ecology and
Technology

Economic growth and environmental protection
are two sides of the same coin. After all, wealfare
and prosperity determine the quality of our
exigtence. The Cabinet is aware of the scope for
tension between the interests of economic
growth and environmental protection, and sees
technology the key to harmaonising the two. The
development and application of new
technologies is not only crucial for solving the
pressing environmental problems we face, but
also affords companies the oppariunity to
penatrate new markets,

Against this background, the government is
launching the EET research and development
programme, which aims to develop and apply
technologies with 2 good chance of success, a
high environmental yield and excellent market
potential. The research system will also be
strengthenad by the expansion of existing
environmental technology know-how. A budget
of NLG 45 million will be allocated to this
programme an a structural basis.

The EET programme will focus on technologies
expected to yield economic and ecological
results in the foresesable future (5 to 10 years).
The main themes will be: reducing industrial
water consumption and industrial waste,
environmentally-friendly product development
and cutting traffic and transport emissions.
Research will also focus on technologies which

can be applied in the longer term (10 to 20
years): e.g. the use of sustainable raw materials
and sustainable energy. Prospective surveys will
be used to stimulate R&D in this area.

As far as possible, EET activities will exploit the
existing strengths of the economic structure and
research system, and will aim to realise genuine
breakthroughs and concrete commercialisation.
These goals can only be realised if companies
join forces, both with other companies and with
research institutes: in short, if they work for
sustainable development through sustainable
partnerships.

B.2Z Addressing social issues

Knowledge can make a major contribution to
resolving social issues, and thus provides the
government with an important key resource in
the public domain. Consequently, the
government wants to make better use of
technology to address social challenges.
Technology affords important opportunities to
meet social needs in areas such as crime
control, health care, physical infrastructure and
construction. For example, the government
plans to make optimum use of the vast
possibilities offered by the electronic highway.
The ‘new style cable’, in particular, can be
applied for purposes such as fire and burglar
alarms, alerting emergency services and
correspondence courses.

In the future, greater emphasis must be placed
on the demand-side when developing and
applying new technologies to address social
issues, Over the nest three years, some 10
‘technology scans’ will therefore be carried out
in the public arena.

A fixed feature of these scans will be a survey of
technological developments in the front line of
the markat sector, bath in the Netherlands and
abroad.
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9 Knowledge in action

Patterns in knowledge flows are changing: that
much is clear from today’s trends. Industry is
contracting out more research.

Through partnerships, more parties are tapping
knowledge sources, while interaction between
companies and public research institutes is
consclidating the overall knowledge flow. These
trends must be strengthened. At the same time,
knowledge flows must also start to move faster.

This i our aim. it calls for higher investments in
knowledge and a higher return on our existing
investments. Only then can we increase the
knowledge-intensity of the Dutch economy. And
anly then will the economy realise a higher,
more sustainable rate of growth.

This strategy document discusses measures
designed to help achieve that growth rate. This
is an ambitious but essential goal, which cannot
be realised overnight. Knowledge will remain a
prionity factor in the years to come, not only for
the government, but certainly also for industry,
The government measures are designed to act
a5 a driving force for the generation of private
sector investment in R&D. The effects of the
palicy announced here will be tested in the
coming years. This may mean that new
decisions are needed on the application and
allocation of additional resources.

a7
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Appendix 1 Financial review

The strategy document 'Knowledge in Action’
outlines a broad range of vital measures
designed to increase the knowledge-intensity of
the Dutch economy. The government's
investments are not intended to stand alone but
are mainly designed to encourage third party
investments. Fiscal measures are ohviously
primarily geared to achieving this, but other
measures {such as cooperation incentive
schemes and revenue from technelogy budget
increases) will also be developed in such a way
as to encourage significant co-financing.

The Cabinet has already outlined a number of
ways to fund the proposed measures in the
Coalition Agreement: that is, through an
increase in the technology budget for Cluster lll
(as part of mowves to strengthen the economic
structure), through fiscal measures aimed at
reducing the regulatory and financial burden on
SMEs and through funds raised by the
redistribution of VAT revenues. Further funding
will be released through a re-evaluation of the
instruments deployed by the various ministrias.

The financial review (see over) lists the
measures on a multi-year basis and indicates
where funding originates. The amounts cited in
this strategy document and in the appendices
are indicative. They will become more precise
and fixed during the decision-making process on
the 1986 Budget.

For the record, the figures given should be read
as 'expenditure’ (on a cash basis). The strategy
document, and consequently also this review,
only lists new policy instruments and
instruments involving a change in policy. It
should not therefore be regarded as a
comprehensive review of expenditure relating to
technology. This latest review will be presented
in the 1936 Budget, in accordance with standard
praclice.
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Appendix 1, continued Financial review®

Expenditure on a cash basis
[MLG million) 1996 13997 1358 1939  source

Basic conditions

Move investment in RED

- Technology start-up companias +pM spm #pM 4pm Regular EZ funding

- Extending WBSO WBS0)

- Relaxed depreciation on innovative
techniology fransferred to the MNetherlands |

— 280 280 280 280 500 min reduction in tax burden

for SME's { redistribution of VAT
TEVENES
Adaquate supply of rechnical specialists
- Tax incentives 1o stimulate apprenticeships
social ensurance elemant M 270 270 1270F
- Tax incentives to stimulate
PhD swudents pm pm pm pm
Vocational Education Innovation Fund 5 5 10 15 Increasing technology budget -
Cluster
Leading Technological Institutes 10 20 B 85 Increasing technology budgpet -
Chuster 1|
Strangthaning match betwean supply and demand
Frogrammae-based cooperation
= THO basic funding: programmed
application of resources 110 110 14 110 Regular OCW funding
- TNO target financing (E2) used
for programme financing pm pm pm 50  Reguler EZ funding
- ECH basic funding assessed -
by mariet players
- ECM target financing for ~ b&a 44 504 544  Regular EZ funding
programme financing
- NWO incantive programmeas 18 75 15 15 Regular OCW funding
+pm spm +pm £pm
Project-based cooperation 0 pm prm 128 Regular EZ tunding
pm pm 100 130 Regular LNV funding
Better diffusion of knowledge pem pm pm pm Regular EZOCW funding

Indicating and initiating

- Electronic highway 5 15 45 0 Increasing technology budget -
Chuster Hl

- Tax measures for electronic highway pm pm pm pm  reduction in tax burden

- Economy, Ecology, Technology 5 10 il 45 Increasing technology budget -
Cluster Hl

= Addressing social issues pm pm pm pm  Regular EZ funding

- Total tax incentives B0 280 280 80 50O min reduction in tax burden

’ for SME's | redistribution of VAT

FEVENUES

. #pM +pm +pm spm reduction in fax burden

= Total increase in technology budget 25 B 115 185  Clusterlll

* Will become mare precise snd fved during ihe decision-making process on the 1996 Budget.
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Appendix 2 Abbreviations

AWT

BCT
BTIP
BTOC
BVE

CMO
CPB

DLO

ECN

EET programme
EMU

EFO

EU

EZ

GD
GOP
GTls

HBO
HOGQP

KIM
LNV

MARIN
MBO

NAP
MNIM
NIVR
NLR
NOVEM
NWO

OECD
ocv

05A
PBTS

R&D

Advisory Council for Science and Technology Policy

Branch Centres for Technology

Business-Oriented Promaotion of Technology in International Programmes
Business-Oriented Technology Research by Collectivities

Vocational and Adult Education

Maritime Research Coordination Foundation
Central Planning Bureau

Agricultural Research Department

Netherlands Energy Research Foundation
Economy, Ecology and Technology Programme
European Monetary Union

European Patent Office

European Union

Ministry of Economic Affairs

Delft Geotechnics Laboratory
Gross Domestic Product
Large Technological Institutes

Higher Professional Education
Higher Education and Ressarch Plan

Innowvation Centres
Innovation-Oriented Research Programmes
Information Technology

‘Specialists in SMEs' scheme
Ministry of Agriculture, Mature Conservation and Fisheries

Metherlands Maritime Research Institute
Secondary Vocational Education

Mational Action Programme on Electronic Highways

Mational Institute for Maritime Research

Netherlands Agency for Aerospace Programmes

Mational Aerospace Laboratory

Metherlands Development Corporation for Energy and the Environment
Netherlands Organisation for Scientific Research

Organisation for Economic Cooperation and Development
Consultative Committee for Exploratory Studies

Ministry of Education, Culture and Science

Organisation for Strategic Labour Markets

Business-Oriented Technology Promotion Programme

Research and Development
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