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A B O U T T H E I P T S R E P O R T 

r he IPTS Report was launched in December 1995, on the request and under the auspices of 
Commissioner Cresson. What seemed like a daunting challenge in kite 1995, now appears in retrospect 

as a crucial galvaniser of the IPTS' energies and skills. 

The Report has published articles in numerous areas, maintaining a rough balance between them, and 
exploiting mterdisciplinarity as far as possible. Articles are deemed prospectively relevant if they attempi to 
explore issues not yet on the policymaker's agenda (but projected to be there sooner or later), or 
underappreciated aspects of issues already on the policymaker's agenda. The long drafting and redrafting 
process, based on a series of interactive consultations with outside experts, guarantees quality control. 

The clearest indication of the report's success is that it is being read. An initial print run of 2000 for the first 
issue (00) in December 1995 looked optimistic at the time, but issue 00 has since turned into a collector's 
item. Total readership rose to around 10,000 iti 1997, with readers continuing to be drawn from a variety 
of backgrounds and regions world-wide, and in 1998 a shift in emphasis towards the electronic version on 
the Web has begun. 

The laurels the publication is reaping are rendering it attractive for authors from outside the Commission. 
We have already published contributions by authors from such renowned institutions as the Dutch TNO, lhe 
German VDI, the Italian ENEA and the US Council of Strategic and International Studies. 

Moreover, the ¡PTS formally collaborates on the production of the IPIS Report with a group of prestigious 
European institutions, with whom the IPTS has formed the European Science and Technology Observatory 
(ESTO), an important part of the remit of the IPTS. The IPTS Report is the most visible manifestation of this 
collaboration. 

The Report is produced simultaneously in four languages (English, French, German and Spanish) by the 
IPTS; to these one could add the Italian translation volunteered by ENEA: yet another sign of the Report's 
increasijig visibility. The fact that it is not only available in several languages, but also largely prepared and 
produced on the Internet World Wide Web, makes it quite an uncommon undertaking. 

We shall continue to endeavour to find the best way of fulfilling the expectations of our quite diverse 
readership, avoiding oversimplification, as well as encyclopaedic reviews and the inaccessibility of academic 
journals. The key is to remind ourselves, as well as the readers, that we cannot be all things to all people, 
that it is important to carve out our niche and continue opti?}ially exploring and exploiting il, hoping lo 
illuminate topics under a new, revealing light for the benefit of the readers, in order to prepare them for 
managing the challenges ahead. 

IPTS - JRC - Seville, 1999 
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Preface 

Α/Ύ ith the launching of the firàt call for tender for participation 

wr the EU Fifth Framework Programme for R&D is fully 

under way. The Programme emphasized science and technology which 

supports the European Union and its policies. It promotes scientific 

and technological excellence, addresses socio-economic and competitive 

needs, and attaches partœular importance to the use and exploitation 

of R&D results. The accumulated experience from previous 

programmes has given the Fifth Framework Programme the means 

and preparedness to react promptly to scientific and technological 

challenges which may arise and directly or indirectly affect the EU. 

In terms of structure, as many readers may already know, the Fifth 

Framework Programme has been simplified and is built on four 

thematic programmes: the Quality of Life, the Information Society, 

Competitive and Sustainable Growth, and Energy and Environment. 

These are complemented by three horizontal programmes on the 

International role of European Research, on Innovation and SMEs, 

and on Human Potential. 

These programmes will be implemented through a series of actions 

ranging from shared cost actions between the Commission and 

participating consortia, to the R&D fellowships, named after the 

scientist Marie Curie. Concerted actions, thematic networks, together 

with the necessary accompanying measures, will also be financed. 

ι IPTS- JRC -Seville, 1999 



T h e I P T S R e p o r t N o . 3 3 - A p r i l 1 9 9 9 

The first call for tender has ushered the Fifth Framework 

Programme in. From this point on, and until the end of the 

programme, annual, joint, dedicated and permanently open calls will 

co-exist to provide potential participants with a range of 

opportunities in which to take part. 

The Commission has set the course for a sound EU R&D programme 

and has started the process. Now is the opportunity for researchers to 

define and submit proposals that will give it substance and 

momentum, in order to realize the potential benefits which R&D holds 

for the EU. 

ι IPTS - JRC -Seville, 1999 
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4 Editorial 

Innovation and Technology Policy 

The impact of Wind energy policy on innovation 

A number of EU countries have witnessed considerable growth in the use of wind power. 
Useful lessons can be learned for application to other environ-mental technologies. 

13 Thinking about E M U and science 

European monetary union is predicted to have wide-reaching effects on the process of 
European integration. One area that little attention has been paid to is how it might 
affect European research. 

Methods 

18 The Consumer Product Safety Database: products, risks and expertise 

The European Commission is putting in place the tools to ensure consumer safety in 
the single market. In this context a database is being created by the JRC to meet the 
need for a point of reference for expertise on product safety. 

Biotechnology 

27 Patent protection for blotechnologlcal inventions: incentive for 
European biotech Innovators 

The debate surrounding the patenting of biological material is far from over. As the 
directive passes into law at Member State level, it remains to be seen to what extent it 
will achieve all its goals, including providing the biotech industry the framework it 
needs in which to grow. 

34 Transatlantic investments and human capital formation: the case of 
_ biotech firms 

An investigation of knowledge flows in the biotechnology sector between Europe and 
the US shows the European industry to be active in forming alliances with US 
companies, with a view to acquiring both know-how and finance. 

'IPTS-JRC -Seville, 1999 
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E D I T O R I A L 

Dimi t r is Kyriakou 

C ompetitiveness is one of the foggiest 

concepts to define. It has been used in 

ways that range from making it effectively 

synonymous to profitability, to market 

share, to trade surpluses, to high-value-added 

exports, to high wages, etc. The above, although 

potentially useful indicators in individual 

contexts, do not suffice for a coherent notion. 

It has been correctly pointed out that whereas 

firms clearly compete in the marketplace, nations 

(excluding military conflict) do not compete in the 

same way. Nations do not have balance sheets, no 

identifiable product, or customers. Moreover 

quite unlike what happens between competing 

firms selling the same product, the good fortune of 

your neighbour/rival may be good news for you, 

to the extent that your neighbour is likely to 

spend at least a small part of their extra income 

on imports. 

Yet competitiveness reduced to ability of 

easily recognisable firms to capture profits and 

market shares does not satisfactorily capture the 

whole story. Competitiveness has to include a 

forward-looking dimension. It would be trivial 

for firms to sell at rock-bottom prices in order to 

enlarge their market shares. But how long can 

they go on doing that if profits are negative? Or 

if they are positive but not enough for the 

investment necessary to keep up with the 

competition? Firms could also boost profits by 

underpaying their workers. How long however 

would they remain profitable when the 

increasingly critical skilled staff will defect to 

other jobs (and in any case will have little 

incentive to upgrade skills and considerable 

incentive to strike)? 

Competitiveness, moreover, should extend to 

all levels, not just the larger firms but also the 

small ones and even individual economic 

agents. At the macro-level the forward-looking 

character of any definition of competitiveness 

must include characteristics of the social whole 

that would allow society to function fruitfully 

and harmoniously. 

Competitiveness is then a measure of a 

society's ability to allow economic entities of all 

sizes, to accumulate increasingly coveted skills, 

capacities and products which are differentiated, 

hard to reverse-engineer, and are handsomely 

rewarded. The key to success in this sense is the 

ability to attract the capital (human and 

otherwise) to generate and nurture economic 

entities which can compete successfully 

worldwide on a social fabric which can absorb 

©IPTS-JRC-Seville, 1999 
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the social tensions bound to emerge as demands 

shifts, skills need updating and adjustment is 

often inevitable. 

5 
attractive societies, in terms of social peace, 

natural environment, open democratic political 

practices, low crime rates, etc. 

Note that in this formulation the role of 

the social fabric is crucial. Unlike older 

formulations competitiveness is not sacrificed in 

order to reduce social tensions. Rather 

competitiveness in the longer run needs social 

environments which can draw capital - the old-

fashioned type, as well as the increasingly more 

important human type - through the creation of 

To put it in a nutshell: competitiveness marks 

societies which generate and nurture economic 

entities (from individual to large firms) which 

can flourish and perform successfully in world 

markets, and to which human (and other 

forms of) capital is attracted. Competitiveness 

implies attractive societies in which to live, work 

and invest. 

IPTS-JRC - Seville, 1999 
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Over the past 20 years 

the focus has been on 

end-of-pipe 

technologies to meet 

environmental 

demands rapidly and 

without fundamental 

changes in technology 

and skills 

The impact of Wind energy policy 
on innovation 

Jens Hemmelskamp, IPTS, and Olav Hohmeyer, University of Flensburg 

Issue: Some countries of the EU have witnessed an amazing surge In the development of 

wind power generation over recent years. National governments, through their 

environmental policy, are playing a crucial role In influencing the development of 

wind energy. 

Relevance: The significance of the Influence of environmental policy on innovation has 

not yet been properly appreciated in the scientific debate, environmental policy tending 

to be regarded as just one more decision-making parameter for innovation-related 

decisions by the companies involved, consequently, the relationship between these 

environmental policy instruments and innovation behaviour in the renewable energy 

technology field must be analysed In the context of numerous economic, social, legal 

and technological factors. The main question now is what we can learn from these 

cases for the design of an innovation-friendly regulatory regime of environmental 

policy approaches. 

introduction 

S ustainable development demands the long-

term availability of natural resources and 

preservation of environmental quality. 

Thus, it requires changes in existing 

production methods and consumer behaviour. 

The political and scientific debate has stressed 

above all the importance of progress 

in environmental technology with respect 

to exploiting resources, production, consumption 

and disposal. 

During the past 20 years, innovation 

has primarily focused on end-of-pipe 

technologies, and this has already resulted in 

considerable reductions in environmental 

pressure. However, the demanding criteria for 

sustainable development cannot be met by this 

approach alone. In the future it will therefore be 

crucial to work towards additional fundamental 

technological change and to shift the direction 

taken by progress up to now, through the 

development and application of new, 

sustainable manufacturing techniques and 

products, and so bring about a shift from end-of-

pipe to embedded environmental protection. 

Thus, policy makers are now faced with the 

question as to what environmental policy 

measures are most the appropriate way to bring 

about this shift in private-sector innovation 

towards more environmental innovation. 

Support for wind energy offers a good 

example of innovation-oriented environmental 

policy. Since 1989, with the help of various 

©IPTS-JRC -Seville, 1999 
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environmental policy measures, wind generation 

capacity of more than 2,800 Megawatts has been 

installed in Germany and the wind-generated 

electricity component of net electricity 

consumption in Schleswig-Holstein has reached 

over 12% and in Lower Saxony about 6%. 

Considerable capacity growth can also be seen in 

Denmark and Great Britain as the outcome of 

environmental policy measures. 

Considerable progress in technological 

development 

Up until the 1970s, R&D activity in the use of 

wind energy was directed at meeting the 

requirements of centralized electricity supply by 

large power stations with increasingly high 

performance and falling power generation costs. 

These attempts failed, however, as it proved 

impossible at that time to build large wind power 

plants or to integrate small wind farms into the 

central supply structure. 

Only after the energy crises of the 1970s there 

was a change in attitude and changes in energy 

law and investment subsidies for the use of wind 

energy were introduced. In the beginning, 

different technical concepts were pursued, based 

on systems with one, two or three rotor blades. 

Most wind generators today have three blades. 

While in 1989, the available equipment 

generated less than 150 kW, today's commercially 

available models can generate over 1.5 MW. The 

diameter of the rotors has increased from an 

average 30m to a scale of up to 65m, towers have 

grown from 30m to 98m (see Figure 1). 

Figure 1. 
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Two designs are now emerging as dominant: in 

smaller models, a three-phase generator powered 

by a turbine with fixed rotational speed is coupled 

to a main circuit. The rotor blades are fixed to the 

hub and their pitch cannot be altered. Power 

generation is controlled by a cut-out, which is 

activated when a particular wind speed is 

reached. This technology has the advantage of 

low manufacturing and maintenance costs. 

Larger wind farms appear to be settling for 

technologically more complex configurations 

where the pitch of the rotor blades can be adjusted 

Support for wind 
energy offers a 

good example of 
innovation-oriented 

environmental policy 

The energy crises of 
the 1970s created the 

change in attitudes 
necessary for the 
framework to be 

modified so as to allow 
the decentralized 

approach needed for 
wind power 

/^\ irvrc I D / - c « . , : 
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Two designs now 
dominate: a simpler 

arrangement for 
smaller wind farms and 

a more complex and 
more flexible design 

for larger ones 

Although wind 
generators will 

continue to 
be improved, 
fundamental 

changes in design 
are unlikely 

Developing and 
introducing integrated 
technologies is slower 
to achieve than is the 
case for end-of-pipe 

technologies 

In Denmark a 
combination of various 
policy instruments has 

proved successful in 
creating a market for 

wind power technology 
and an industry 

to serve it 

and the rotational speed is variable. This system 

makes it possible to compensate for short-term 

changes in load or fluctuations in power, and 

thereby optimizes the plant's suitability for grid-

connected operation. Another trend can be seen 

in large wind turbines towards a gearless cord 

system with multi-polar generators. 

In the future, less fundamental technological 

change can be expected, and rather more 

incremental improvements aimed at extending 

product life, improving efficiency and the quality 

of the electricity generated, at reducing operating 

noise, and at improved performance under highly 

corrosive offshore conditions. Opinion is divided 

as to further developments of scale. On the one 

hand it is argued that the best ratio of costs to 

performance has already been exceeded in 

1.5 MW equipment, while others argue that, 

particularly with respect to exploiting offshore 

locations, further growth up to and over 2 MW 

can be expected. Manufacturing processes should 

become more automated and manufacturers will 

produce in larger batches. 

Different policy approaches in Denmark, 
the UK and Germany 

Environmental policy is often short-term 

oriented. As a consequence, there is a tendency 

for minor technical improvements relying mainly 

on end-of-pipe technologies in order to meet 

emissions reduction requirements as quickly as 

possible whilst continuing to use existing 

technologies and available expertise. In contrast, 

the development and introduction of clean and 

integrated technologies needs more time and is 

rarely turned into a practical reality. However, the 

definition of a reliable environmental policy 

framework could give important incentives for the 

development of preventive environmental 

protection technologies and the creation of a pool 

of environmental technology solutions for the 

reduction or avoidance of environmental 

stress. Solutions could then be drawn from this 

pool at a later date. 

In Denmark, such a policy approach 

supporting the development and launch of 

environmentally friendly technologies has been a 

- successful - reality in the wind energy sector 

since the 1970s. Supported by a combination of 

various policy instruments, especially subsidies, 

Danish policy first created a technological niche, 

and then a market niche, for wind technology, 

one which has since developed into a functioning 

market. The important factor was a flexible 

subsidy policy, which could be adapted to suit the 

changing socio-economic, and technological 

framework conditions and which was able to take 

account of the specific requirements of invention, 

innovation and diffusion during the entire 

innovation cycle. The main characteristic of 

Danish policy was and still is the linkage 

between wind energy policy and other policy 

areas, such as environmental and energy policy. 

In particular, these are: 

• the creation of long-term energy plans, 

• the support for R&D to create a 

knowledge base, 

• the early transition from investment subsidies to 

performance-dependent support for diffusion, 

• the financial participation by broad sections 

of the public and 

• the induced commitment to the expansion of 

wind energy on the part of energy suppliers. 

In Germany also, environmental policy 

instruments brought about the emergence of a 

market niche for wind energy use with a 

significant volume, where reliable and profitable 

wind turbines were developed and institutional 

innovation, such as the formation of industrial 

associations and business networks made it 

possible to develop investment models. In 

principle, the support policy in Germany is similar 

©IPTS-JRC -Seville, 1999 
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to that in Denmark. In Germany also, the 

sequence of instruments used took account of the 

various phases of the innovation process (see 

Figure 2). It should nonetheless be pointed out 

that this policy did not follow any strategic plan, 

but rather developed gradually, and was therefore 

able to learn. 

In Great Britain, on the other hand, support for 

market launches under the NFFO (Non Fossil Fuel 

Obligation) began before British companies had 

been able to develop efficient wind technologies 

with the help of R&D subsidies. In consequence, 

British manufacturers were not prepared for 

competition, while self-supporting wind energy 

industries have developed in Denmark and 

Germany. This should be no surprise, when one 

considers that the primary goal of the NFFO 

is to ensure the survival of existing nuclear 

Table 1. 

power stations. The differences between the 

corresponding factors influencing innovation in 

the development and use of wind energy 

technology are listed together in Table 1. This also 

shows the major differences between the 

framework conditions in Denmark, Germany and 

Great Britain, which affected the influence of the 

policy instruments used. 

Increasing pressure on costs, both through the 

type of instruments used (i.e. oriented towards 

returns or .based on tendering procedures) and 

through reductions in subsidies, is leading to 

increased competition in all three countries. 

It is becoming increasingly important for 

manufacturers to draw upon their experience to 

reduce the specific costs of their equipment, in 

order to gain more room for manoeuvre in 

pricing. This is achieved partly through R&D to 

Factors influencing innovation in the wind industry 

Germany Denmark Great Britain 

Framework conditions 
for development 

Technological 
conditions 

Market structure 

Market volume 

Market growth 

Learning curve 

Good engineering 
and craft professions 

increasing 
concentration 

Domestic: high 
Export: low 

Domestic: uncertain 
Export: high 

First mover 

Good craft professions 

increasing 
concentration 

Domestic: medium 
Export: high 

domestic: high (offshore 
Export: high 

First mover 

manufacturing 
industry not 
strongly represented 

Domestic: medium 

Domestic: medium 

Framework conditions 
for use 

Energy system 

Prices 

Risk 

Environmental factors 

centralized 

falling price per kWh 

high exposure 

centralized, in transition 

falling price per kWh 

low exposure 

growing problems with slight problems with 
public acceptance public acceptance 

centralized, in transition 

falling price per kWh 

high exposure 

high problems with 
public acceptance 

w 9 
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As a consequence of 
market pressure, 
generating costs 

per kWh wind power 
have fallen significantly 

in recent years. 
At the same time 

manufacturers have 
consolidated 

In Germany there 
has been a lack 

of agreement on 
how to exploit the 

accumulated store of 
technical solutions in 

realizing environmental 
and energy policy goals 

Figure 2. Regulatory framework in Germany 

Improvements 
in legal and 

administrative 
framework 

Feed-in-law 

BMBF-R&D-Support 

Credit financing 

BMBF-support 
for demostration 

Depreciation 
under tax law 

Federal states 
support 

BMBF-100/250 
MW-Programme 

produce innovation in products and processes. 

There are also attempts to secure returns from 

innovation by being the first on the market and 

achieving a large market share as quickly as 

possible. As a consequence of this market 

pressure, generating costs per kWh wind power 

have fallen significantly in recent years. At the 

same time, the market concentration of German 

and Danish manufacturers has risen markedly. It is 

possiljJs that a global oligopoly of suppliers may 

eventually emerge. 

Despite its improved competitiveness 

compared to fossil fuels, the situation of wind 

energy use in Germany was considerably less 

certain than in Denmark or Great Britain until the 

elections in September 1998. However, it is to be 

expected that the situation in Germany will 

change considerably since there are new efforts to 

support renewable energies over the coming 

years. Up to that point, in contrast to Germany, 

Great Britain's Electricity Act provided a legal 

basis for further expansion of wind energy, albeit 

at a very low level. In Denmark, it was possible to 

construct a broad consensus on further expansion 

of wind energy among the participating actors, i.e. 

energy suppliers, wind farm operators, the state 

and the general public. 

In Germany there has been a lack of 

agreement on how to exploit the accumulated 

store of technical solutions in realizing 

environmental and energy policy goals. In the first 

place, there was considerable resistance to the 

use of wind energy among energy suppliers, who 

wanted to keep specialization benefits and protect 

their own very large capacity. This was expressed 

in capacity planning which takes no account of 

expansion in wind energy. Thus the already 

installed wind energy capacity leads to fuel 

conservation, but capacity effects were scarcely 

realized. There was consequently a great deal of 

uncertainty for both the operators and 

manufacturers of wind technology in Germany as 

to the future development of the domestic market. 

In Great Britain and Denmark, on the other 

hand, the participation of energy suppliers was 

forced through legal measures. Moreover, steps 

have been taken to further decentralize energy 

©IPTS-JRC -Seville, 1999 



N O . 3 3 A p r i l 1 9 9 9 T h e IPTS R e p o r t 

supply. Secondly, in Germany as much as in 

Great Britain, acceptance among affected local 

residents was falling as wind energy achieved 

more market penetration. The response in 

Germany has included looking at options for 

involving residents financially in the operating 

companies, thereby learning from the Danish 

experience with wind co-operatives, in which the 

majority of the population has a stake. Due to the 

structure of the tendering procedure, this would 

appear hard to implement in Great Britain. 

innovation-oriented policies patterns 

It is clear that a pool of technical solutions and 

a niche market can be built up by means of 

innovation-oriented environmental policy. It is 

important firstly that innovation is induced, in 

order to reduce the costs for a technology to a 

competitive level, to overcome the essential 

technical problems and to create the right 

conditions for exploiting past experience. 

Secondly, the necessary institutional framework 

conditions must be created. A decisive factor here 

is an open, flexible policy framework, which uses 

a combination of various instruments and is able 

to adapt both to the specific conditions in each 

phase of the innovation process and to changes in 

the technical and socio-economic framework 

conditions. It is also important for the effects of 

using an instrument to be monitored through 

continuous evaluation. In the wind energy sector, 

an instrument package which makes an attempt to 

trigger a technology leap, with the subsequent 

economic and technological uncertainty and 

unpredictability, has proved not to be necessarily 

advantageous. Instead, a gradual approach 

whereby a new technology is continually 

improved in small steps has proved to be 

effective. 

After building up a store of technologies and a 

market niche, further instruments must be used to 

create a functioning market. Thus, defining the 

future status of renewable energy in the energy 

supply system in Germany now has become a 

crucial task. Also the introduction of the neweco-

tax in Germany could be a turning point if the use 

of wind energy were exempted, which could 

become more profitable for business than 

conventional power station technologies. Both 

measures are characteristic for the success of 

Danish policy. With the introduction of the 

energy and C 0 2 taxes, Denmark achieved a 

partial internalization of the external effects of 

power generation and improved the 

competitiveness of renewable sources. Moreover, 

the long-term national energy plans, similarly to 

Great Britain's Electricity Act, set out concrete 

goals for the expansion of wind energy and other 

renewable energy sources as substitutes for coal-

fired power stations. J5 

w n 
\°< 

Promoting a 
technology to the 

point where it is able to 
overcome the essential 
technical problems and 

begin to compete 
is a key part of 

creating a pool of 
technical solutions 
and niche market 
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