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Over the last decade, a lot of public and private money has 

been invested in research in the life sciences under the 

assumption that this will generate substantial economic 

and social beneÞts. 

The life sciences offer technological solutions for many of 

the health and resource-based challenges that the world 

faces. Developments in the life sciences can help increase 

the supply and environmental sustainability of food, feed 

and Þber production, improve water quality, provide 

renewable energy, improve the health of animals and 

(ageing) people, and maintain biodiversity by detecting 

invasive species. However, the life sciences Þeld is unlikely 

to fulÞll its potential without appropriate regional, national 

and, in some cases, global policies to support its develop -

ment and application of ensuing knowledge production.

The impact of life sciences research can already be illustrat -

ed with many examples, for instance better clinical 

treatments, less pressure on the environment, new business 

activities through spin-offs and the production of new 

products and services at existing companies. Several 

applications such as biopharmaceuticals, in vitro diagnos -

tics, some types of genetically modiÞed crops and enzymes 

are relatively ÒmatureÓ technologies. On the other hand, 

there are many applications with limited commercial 

viability either due to absent supportive policies (e.g. 

bioplastics, some biofuels), or because they are still in the 

experimental stage, such as regenerative medicine and 

health therapies based on RNA interference.

Even though there is a solid scientiÞc foundation for 

building a strong valorization track record, the Netherlands 

is still lagging behind in the valorization of life sciences 

research. This problem has been recognized by the Dutch 

government, and several important and rewarding initia -

tives have been taken in recent years. Examples are the 

BioPartner program (2000-2005), the Technopartner 

program, and the valorization activities of the Netherlands 

Genomics Initiative (NGI), the Foundation for Applied 

Sciences (STW) and Innovative Drug Research and Entrepre -

neurship in the Netherlands (STIGON; ZonMW). 

While these initiatives are primarily directed at strengthen -

ing technology transfer out from our academic institutes, 

the need was felt to also stimulate a closer and more 

effective relationship between academia and industry and 

create an open innovation culture. Thus, in all important 

application sectors of the life sciences, public-private 

partnerships (PPPs) have been set up, covering a wide range 

of topics. Examples are the Center for Translational 

Molecular Medicine (CTMM), focusing on diagnosis and 

imaging of biomarkers in the health sector, the Top 

Institute Food and Nutrition, covering research issues in the 

Þeld of food and health relevant for the food industry, and 

the Top Institute Green Genetics on research relevant for 

the plant cultivation industry. These initiatives provide 

opportunities for the strengthening of our valorization 

track record in the life sciences. 

Government and stakeholders should be fully aware of the 

typical characteristics of innovation in the life sciences, 

such as the need for focus and mass to be able to compete 

internationally, requiring integration and coordination of 

activities. Another characteristic is the relatively long 

timespan it generally takes to fully develop a new idea into 

a marketable product (often more than ten years). Finally, 

many regulatory procedures may delay marketing approval 
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as well as the actual uptake and effective use of newly 

developed products.

The innovation programs that were set up by the Ministry 

of Economic Affairs aim to support the building of critical 

mass and to work towards an integrated approach to 

innovation in a particular sector. The life sciences are 

essential in three of these innovation programs: Food & 

Nutrition Delta, Life Sciences & Health and the ÒInnovati -

etraject ChemieÓ (innovation route chemistry), all sectors 

which are covered by this book. Two of these also coincide 

with the Sleutelgebieden (key areas) of the Innovation 

Platform: Flowers & Food and Chemicals. 

In order to fully utilize our countryÕs valorization potential, 

a stronger entrepreneurial climate at universities as well as 

in industry is mandatory and needs to be further stimulated 

and supported.
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The Dutch Innovation Platform deÞnes valorization as Òthe 

process of value creation from knowledge by making it 

suitable and/or available for economic and/or social use by 

translating it into competitive products, services, processes 

or new commercial activitiesÓ. 

The process of creating added economic and social value 

out of research Þndings is a complex and iterative process: it 

does not happen spontaneously, but requires a set of 

dedicated activities relating to the objectives and human 

and Þnancial resources. 

Valorization is, however, not only the dissemination of 

research Þndings. It also includes (demand-driven, user-

inspired) research programming, interaction with stake -

holders during the research and (more indirectly) through 

network events and transfer to industry of researchers after 

having Þnished their degrees, the impact of which is often 

underestimated. However, ultimately valorization is the 

transformation of knowledge into concrete new products, 

services and processes. 

Valorization can be realized through various processes in 

various institutional settings. We can distinguish between 

valorization processes that lead to new business opportuni -

ties of established Þrms and those that lead to the start of 

a new company. For the Þrst type, public-private partner -

ships (PPPs) can be suitable instruments. PPPs are consor-

tia of publically funded research organizations (universi -

ties and research institutes) and companies. Collaboration 

can vary from bilateral to large groups, from one location, 

to co-location, to even virtual. However, by deÞnition they 

are collaborative, involve partnerships and deal with 

precompetitive research. A number of PPPs in the life 

sciences involve consortia of large and medium-sized 

companies and research organizations (see the chapters on 

the life sciences in speciÞc application areas, and that on 

technology). However, these large settings are not always 

appropriate: bilateral consortia including only one 

research organization and one company may be preferred 

in speciÞc cases to avoid forced partnerships. 

Another aspect of valorization is that of technology transfer 

to companies that are not actively involved in R&D (and for 

that reason cannot be a partner in a PPP), but will use the 

results of public research for improvement of their products 

and production processes.

The universities and the university medical centers (for 

reasons of readability we will refer to universities and 

university medical centers in this chapter by ÒuniversitiesÓ) 

have a central place in our vision, as they are important loci 

where valorization of research Þndings starts. Valorization 

also occurs at other publically-funded research institutes, for 

instance TNO and the large technological institutes (GTIs). 

Most of these institutes have committed to the valorization 

of their newly developed knowledge. While the universities 

are expected to consider knowledge transfer as one of their 

missions (in addition to research and education) adequate 

measures to Þrmly implement this mission in terms of 

valorization are still limited at most universities and, as a 

whole, in this respect, our country is still considerably 

behind other countries with which we have to compete.  



It is for that reason that this chapter devotes much attention 

to the strengthening of technology transfer from academia, 

realizing that if the valorization process does not adequately 

function, it will hamper the successful utilization of new 

knowledge both in the creation of new companies and in 

PPPs. 

This chapter introduces our vision of how valorization will 

become an integral activity of Dutch universities and other 

public research institutes by 2020 (section B). In order to 

draw conclusions and recommend actions that are neces -

sary to reach the desired situation in 2020, we will Þrst 

describe the current status. Section C presents our vision of 

what value creation in the life sciences entails, and, more 

speciÞcally, how this varies among the most important 

application sectors: health, agriculture, food, and chemicals 

& energy. In section D, we discuss the barriers that hinder 

optimal technology transfer and exploitation in the life 

sciences in the Netherlands. The last section (E) summarizes 

our recommendations. 
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In order to achieve the vision for 2020, several actions need 

to be taken to change the culture, to raise commitment and 

to improve and increase the necessary capacities and 

conditions. The Þrst steps towards this goal are already in 

progress; further reinforcements are still necessary and will 

be presented in section E.

In our vision, by 2020, optimal exploitation of the results of 

life sciences research in the Netherlands has been realized 

through important changes. Our Þrst focus is on the 

universities where changes in culture, commitment and 

capacities have taken place. The national government 

facilitated these changes by creating conditions for struc -

tural and long-term support of valorization.

By 2020, Dutch universities have: 
�Q  An excellent base in the life sciences;
�Q  Courses in business development, IPR and marketing 

to create awareness of the utilization of research  

results as an integral part of their education/training 

programs; 
�Q  An incentive system that motivates and rewards entrepre -

neurial researchers;
�Q  A culture that also values making and doing business. 

By 2020, Dutch universities have:
�Q  High commitment for the valorization of research from 

people at all levels (executive boards of universities and 

academic medical centers, faculties departments, research 

groups);
�Q  Technology Transfer OfÞces that fall directly under the 

responsibility of the Executive Board (illustrating this 

commitment), and striving for coherence with education 

and research;
�Q  Researchers that exploit their Þndings through TTOs.

By 2020, TTOs at Dutch universities have:
�Q  The capacity for scouting and screening of ideas and 

knowledge on intellectual property;
�Q  Professionals who are able to develop business concepts 

(set up a management team, perform market analysis, 

write a business plan, secure funding);
�Q  Funds for studies to establish the feasibility of a new 

business concept or start-up company;
�Q  A network of business people who are able to act as 

coaches for new companies; 
�Q  Professionals who are able to negotiate, secure and carry 

out knowledge transfer deals with new and existing 

companies;
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�Q  Created an nationwide network of TTOs to exchange 

know-how and experiences, adopt best practices and  

pool resources and results whenever appropriate.

�$�P�O�E�J�U�J�P�O�T
By 2020, the following conditions have been met for  

realization of these goals:
�Q  The national government has an explicit policy that 

universities are responsible for knowledge/technology 

transfer and exploitation;
�Q  This policy is implemented through policy instruments 

and related budgets;
�Q  The budget for valorization activities at universities  

and their TTOÔs is supplementary to the existing budgets 

for education and research;
�Q  There are no matching requirements from universities  

for these budgets for valorization activities;
�Q  This budget is conditional with set valorization targets 

(in terms of patents, licenses, new companies) that are 

monitored. Funding will be proportional to output 

delivered; 
�Q  Universities are closely working together in exchanging 

best practices in technology transfer and valorization, 

coordinating and pooling activities and expertise on  

a national level whenever appropriate;
�Q  The above measures are in addition to a governmental 

policy to maintain an excellent and internationally 

competitive science and knowledge base at our academic 

institutes.
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Well functioning TTOs are a prerequisite for both the creation 

of new start-ups as well as for the establishment of effective 

collaborations with existing industries. In the Netherlands, 

the creation of PPPs in a number of speciÞc Þelds, Þnancially 

supported by the government, are considered crucial for the 

development of an open innovation structure by 2020. 

�$�V�M�U�V�S�F
By 2020, open innovation is ßourishing because: 
�Q  Cooperation between academia and industry is  

standard in all Þelds of life sciences; 
�Q  Industry and other social stakeholders are able to 

articulate demand; universities are keen providers of 

knowledge, technologies and concepts for application  

by industry;
�Q  Bioregion Netherlands (www.lifesciences.nl) Ð consisting 

of regional and countrywide networks and clusters Ð  

is accessible to international industry and attracts new 

businesses. 

�$�P�O�E�J�U�J�P�O�T
By 2020, the following conditions have been met for  

realization of this culture: 
�Q  Universities and industry consider an entrepreneurial 

climate as one of their greatest assets;
�Q  Government and stakeholders are aware of the need  

to focus on excellence and competitiveness within the 

context of the existing PPPs;
�Q  Sustainable and structural policies are implemented  

by the government, ensuring full development of new 

products, services and technologies by newly started 

SMEs as well as within the context of PPPs;
�Q  Regulatory procedures and measures delaying economic 

or social use of new innovations have been alleviated;
�Q  An active policy for attracting foreign companies and 

keeping Dutch companies in the Netherlands (taxes 

incentives, facilities, free regulation) has been developed;
�Q  The government has developed an explicit public 

procurement policy (launching customer) similar to  

the SBIR regulations in the USA;
�Q  The national and regional governments promote the 

Netherlands as one of the top bioregions in the world  

in terms of knowledge, partnerships, Þscal advantages, 

investment climate, geographical location, etc.
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In our vision, the chain of value creation ranges from 

awareness to economic and social added value. We reem -

phasize that valorization is an iterative, non-linear process. 

This means that valorization is not only transferring 

knowledge from a university into a new company or new 

business of established companies, but it also includes 

(demand-driven, user-inspired) research programming,  

and interaction with potential users during the research. 

Here, we will focus on the transfer of research Þndings  

into concrete new products, services and processes. These 

value creation chains consist of eight discrete stages of 

valorization (see box: ÒThe eight stages of valorizationÓ). 
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There are a number of characteristics that apply speciÞcally 

to the life sciences, and which inßuence the value creation 

process in this Þeld considerably.
�Q  Time > Long-term developments. For most life sciences 

innovations, the R&D trajectory and valorization process 

take more than 10 years, going up to 15 years, such as for 

new polymers, many food products, pharmaceutical 

entities, enzymes for industrial processes in downstream 

sectors and for biofuel production;
�Q  Risk > Risk proÞles are very high because of the high 

failure rates of development. For example, it is estimated 

that 1 in 5,000-10,000 substances become a marketable 

medicine;
�Q  Money > The R&D trajectory is expensive due to the cost 

of Þeld trials for new plant varieties, (pre)clinical trials, 

the amount of resources to get approval from regulatory 

authorities, etc. Thus, substantial cash ßow is required;
�Q  Regulation > Extensive regulatory requirements to 

protect consumers exist. The ICH, FDA, EMEA and the 

GMO, and novel food regulatory guidelines, are becom -

ing more and more complex, especially for the health 

and food sector;
�Q  Governmental measures that delay uptake in the market 

(e.g. cost containment in health).

Therefore, the lifecycle of life sciences products is much 

longer than that compared to, for instance, ICT innova -

tions. This affects return on investment for capital invest -

ment providers, who are very aware of the risks and usually 

choose to be on the safe side. As a result, the only certiÞcate 

of value during this long and expensive process is the IP 

that protects Þndings, and which can be sold to the next 

investor or company in case of a takeover. 

�(�M�P�C�B�M�J�[�B�U�J�P�O
In the life sciences sectors globalization is important in two 

ways:
�Q  As the market of the life sciences is worldwide, multina -

tional companies operate globally, and this holds for 

acquiring knowledge as well. Multinationals are shopping 

around for the knowledge they need. As a result, they will 

beneÞt from investments in the life sciences and the 

strong knowledge base that has been built in the Nether -

lands. For the Dutch economy to proÞt as much as 

possible from this, a strong industrial base needs to be 

present. At the moment this is the case for the agriculture, 

food and chemicals & energy sectors and the medical 

equipment sector (that integrates life sciences); in the 

pharmaceutical sector this industrial base is smaller but 

growing in size and number of (small) companies.
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�Q  Foreign investment or establishment of R&D sites in  

the Netherlands. The market environment is important 

for keeping Dutch companies in the Netherlands, and  

for attracting foreign companies to do research in the 

Netherlands. Therefore, the generic tax and investment 

climate is a parameter for valorization that needs 

attention as well, in order to be able to translate our 

investments in research into economic and social  

added value. 

It should be noted that an up-to-date global vision is 

mandatory at all times in terms of policymaking, since 

most other European countries and the USA realize the 

importance and potential impact of the life sciences as well. 

In the spring of 2009, the UK established the OfÞce of Life 

Sciences, led by the Minister for Science and Innovation, in 

order to support the UKÕs life sciences industry as a major 

growth industry and to help ensure the UKÕs place as a 

global leader. Similarly, France and Switzerland have 

recently expressed interest in reinforcing the life sciences. 

These developments show that a country has to act 

aggressively in order to stay ahead of competitors, and 

needs to have the ambition to become or remain one of  

the top bioregions in the world.
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The life sciences Þeld Þnds its applications in many industrial 

sectors. The most important are health, agriculture, food and 

chemicals & energy; in Europe also referred to as the red 

(health), green (agriculture and food; or agro-food, as in this 

chapter the two are discuss together) and white (chemicals & 

energy) biotechnology sectors. In other chapters of this book, 

these sectors are discussed in more detail. The innovation 

processes in these sectors show large differences with respect 

to R&D intensity, the way product regulation affects the 

innovation process, the types of stakeholders that are 

involved, the Dutch industrial presence, etc. This also applies 

to the valorization chains in the different sectors. They are 

rather similar in the Þrst Þve stages, but show the largest 

differences from the commercialization phase onwards (stage 

5-8). Differences that affect valorization are discussed below.

�5�I�F���I�F�B�M�U�I���T�F�D�U�P�S��
The health sector comprises both pharmaceutical compa -

nies and those in medical equipment that increasingly 

integrate biotech-based sensors and diagnostics within their 

products. A number of PPPs operate in this Þeld including 

the three Leading Technology Institutes (TTIs) CTMM, Top 

Institute Pharma (TI Pharma) and the Biomedical Materials 

Program (BMM) Ð focusing on diagnosis and imaging of 

biomarkers; on drug discovery and development; and on 

devices building upon biomaterials, respectively. Further -

more, enabling technology and infrastructure partnerships 

have been initiated to support innovation in and outside 

PPPs such as the technology centers of the NGI and 

ÒParelsnoerÓ, a national biobanking partnership between 

the eight UMCs. In the spring of 2008, the innovation 

program Life Sciences & Health (LSH) started. It aims to 

enhance the innovation and investment climate in the 

sector for SMEs and for the value creation of knowledge that 

results from PPPs and academia.

In the health sector many aspects of the life sciences are 

converging with medical technology. In this book the focus 

is primarily on life sciences, and does not address medical 

technology in its broadest sense. In this section we therefore 
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pay particular attention to the pharmaceutical part of the 
sector. It should be noted, however, that in the Netherlands a 
range of very relevant medical technological developments 
are taking place with a huge valorization potential. Examples 
of these developments are given elsewhere in this book.

The health sector is very knowledge-intensive in all stages of 
valorization. Excellent research is needed to fill the pipeline, 
but subsequently excellent technology transfer is the basis of 
start-up companies and of collaborations with industry, 
including both SMEs and large pharmaceutical companies. 
Taking new pharmaceutical entities from a university spin-off 
through a biotech company phase up to takeover by a large 
company includes several distinct – capital-intensive – steps. 

In order to create value from research to proof of concept 
and ultimately to the market, large amounts of funding are 
required. In the first stages of valorization, these funds are 
provided for by governmental pre-seed and seed facilities. 
The next phases of development require appreciable 
amounts of venture capital from different sources. 

The commercialization phases are very expensive due to 
complex international regulations that have to be complied 
with in order to register a new product. It is difficult to 
maintain cash flows in fluctuating financial markets, but 

more funding may come from multinational pharmaceutical 
companies that are increasingly concentrating on the last 
phases of product development (clinical research, production, 
marketing). This, in turn, leads to more and more outsourcing 
(e.g. through strategic alliances with start-up and biotech 
companies, and academia to guarantee access to knowledge). 
As a result, the scale of precompetitive research and open 
innovation at academic medical centers may increase.

The innovation program Life Sciences and Health offers 
support to SMEs facing high risks in these commercializa-
tion phases. These companies can apply for so-called 
Innovation Credits and may also be eligible for financial 
support when partnering on an international scale.

Continuous support of life sciences research in the health 
domain should be prioritized on the basis of excellence and 
social demand. Society’s expectations of new therapies, 
diagnostics, prevention and care are high. However, the 
final stage of valorization, the uptake and use of innovative 
products and services in healthcare, is heavily regulated as 
well. Reimbursement of innovative products is often 
granted on the basis of various regulations and may take 
another year or two after registration, thus hampering the 
overall process of innovation and valorization in the life 
sciences for health in many cases. 
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�5�I�F���B�H�S�P���G�P�P�E���T�F�D�U�P�S
The agro-food sector in the Netherlands is dominated by a 

strong innovative, R&D-driven industrial capacity in 

several domains: seed, food, food processing and health-

related products. Long-standing relations between Wage -

ningen University and large companies like Unilever and 

DSM have resulted in one of the Þrst PPPs in the Nether -

lands: the TI Food and Nutrition. This TTI has been able to 

bridge the gap between basic research and applied research 

by creating a common research agenda, carrying out a 

roadmap to deÞne individual strengths, establishing strong 

ties between industry and academia, conducting research 

through consortium agreements, and making use of a 

program-based collaboration rather than a project-based 

approach. 

The PPPs in the agro-food sector have undoubtedly resulted 

in the creation of new value chains and of business models 

where supply and demand collaborate. Parallel innovation 

processes, where all stakeholders are involved in all stages of 

valorization, are the new paradigm. Companies active in 

biotechnology in this sector are mostly large and medium-

sized companies. Compared to the health sector, there are 

less small and medium-sized high biotech companies 

operating in this sector. For SMEs in the agro-food sector 

that are less knowledge-intensive and innovative, it is less 

straightforward to have them beneÞting from knowledge 

transfer. 

Several issues in the agro-food sector are worth mentioning 

here. Introduction of new nutritional ingredients in the 

market is increasingly hampered by stricter regulations on 

claim substantiation (e.g. cholesterol reduction, blood 

pressure lowering, weight management), resulting in 

expensive and time-consuming clinical studies.

Another, major social issue in agriculture is that of GMO 

plants. Although Dutch food crops breeding companies 

have moved most of their GMO activities including Þeld 

trials outside of Europe (except for Spain), this issue also led 

to the development of alternative breeding techniques such 

as cisgenese. The major issue in food is the discussion on 

health food, and the amount of research that is necessary to 

substantiate a health claim.

In terms of increasing valorization, more focus and 

delineation in much smaller and sharply deÞned themes 

that line up with industriesÕ interests are expected to occur. 

Since the economic impact is strong in this area, rebalanc -

ing of scarce governmental funding is to be discussed.

�5�I�F���D�I�F�N�J�D�B�M�T���� ���F�O�F�S�H�Z���T�F�D�U�P�S��
Only a few Þrms in the Dutch chemicals & energy sector 

apply bioprocessing. Most of them participate in the PPPs in 

this Þeld. The positive contributions of bioprocesses that 

replace chemical processes, and the use of biomass replacing 

fossil fuels as raw material in this sector lead to more 

sustainable production processes in the chemicals & energy 

sector. The Kluyver Centre for Genomics of Industrial 

Fermentation is an example of how valorization in a PPP in 

this sector is being managed. In this PPP, participating 

companies have direct, conÞdential access to the results of 

the research activities in the Centre that are performed by 

academia and Þnanced by the NGI, and companies are 

allowed to pre-screen research proposals of these projects. 

This enables companies to rapidly identify research output 

for valorization. In addition, individual companies can 

participate in tailormade projects, mostly bilateral collabo -

rations, in which they receive adequate intellectual 

property protection (Part I, box on page 55).

Patents are important carriers for transferring research 

Þndings of university groups to companies. They are used 

to protect the large investments that are necessary to 

develop new chemicals or new product processes. There are 

no differences between the legal requirements to obtain a 
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patent for an invention in the chemicals or pharmaceuticals 

Þelds. Yet chemical patents are different because they can 

include generic structures (structure of the chemical group 

the patented chemical belongs to); these are used to make 

the patent claim as broad as possible.

In addition, an important stage in valorization with the 

chemicals & energy industry is the development of large-

scale production processes for these new chemical entities 

(commercialization stage). These development processes are 

very expensive: it is for these reasons that tests are being 

done on a smaller scale, including the development and 

testing of the production processes on a pilot scale (100 kg 

to 10 tons of product per day) and demonstration scale (up 

to hundreds of tons of product per day). 

Except for issues speciÞc to the life sciences, in this sector 

other aspects also play an important role in the valorization 

chain, such as certiÞcation of biomass, logistics, futures and 

international trade agreements. Environmental regulations, 

especially those focused on reducing greenhouse gases, are 

a driving factor behind innovation in this sector.
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�4�U�B�H�F�����
���"�X�B�S�F�O�F�T�T���P�G���V�U�J�M�J�[�B�U�J�P�O��
Although business development courses are offered to 

young scientists in the life sciences at a number of universi -

ties, scientists in the Netherlands are still only vaguely 

aware of the usersÕ value of their research, and more 

speciÞcally, of the commercial or social value of potential 

applications of their Þndings. The culture within most 

universities is dominated by norms and values that relate to 

performing high quality research and education. In 

addition, there is too little awareness of the speciÞc 

expertise that is needed to create value out of research. 

�4�U�B�H�F�����
���4�D�J�F�O�U�J�¾�D���D�S�F�B�U�J�P�O�����5�I�J�S�E���N�J�T�T�J�P�O��
Although many universities and other public research 

organizations (academic hospitals, research institutes) have 

institutionalized valorization support activities, there is still 

little commitment to valorization at the strategic level of 

these organizations. Missions of most universities are 
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formulated in terms of research and education, but not in 

terms of valorization. Adding to this, reward systems only 

address research excellence or teaching qualities but do not 

reward entrepreneurship. Universities and research organi -

zations need clear objectives as to what they want to 

achieve within the context of their Òthird missionÓ, which 

activities and instruments are needed to support the 

objectives, and a proper monitoring and evaluation system 

that addresses the third mission as well.

�4�U�B�H�F�T���������
���'�F�B�T�J�C�J�M�J�U�Z���B�O�E���W�B�M�J�E�B�U�J�P�O�����2�V�B�M�J�U�Z���P�G���5�5�0�T��
�R�V�F�T�U�J�P�O�B�C�M�F���B�O�E���Q�B�U�F�O�U�T���V�O�E�F�S���Q�S�F�T�T�V�S�F
In most universities, Technology Transfer OfÞces (TTOs) have 

only recently come into existence. In the Þrst years, they 

were staffed primarily with ofÞcials and were not very 

integrated into the university/academic medical center 

organizations. There is still a long way to go before they are 

staffed with professionals who have a sound relationship 

with the scientists, and an extensive network with industry, 

lawyers who have specialized knowledge of patenting and 

licensing, business developers who are able to write plans for 

new companies and to negotiate, secure and carry out deals 

with existing companies, have knowledge of speciÞc markets 

and who have realistic expectations about the Þnancial 

returns of their activities. Collaboration and exchange of best 

practices between TTOs should be stimulated, leading to a 

network and to pooling of information on patents, etc., 

whenever required. Such a network could also be instrumen -

tal in positioning our country as an attractive bioregion.

At a more general level, there are increasing problems with 

the patenting system. As mentioned above, patents play a 

central role as they capture the stock of potential returns on 

the investments made in science and in the activities to 

valorize them. However, the patenting system is under 

pressure as it has been driven away from its original goals: 

open access to Òprotected ÞndingÓ and commercialization 

of Þndings. 

The number of patent applications, especially in biotechnol -

ogy, has increased considerably over recent years to more 

than 200,000. This overload of applications has posed 

enormous problems for patenting bureaus, and one effect has 

been that they have become less critical and have granted 

most patents. This also affects the TTOs, since patenting and 

the marketing of patents are their main activities: when a 

new Þnding has to be patented, it takes considerable effort to 

get an overview of relevant patents and to Þnd out if there is 

an infringement. In the USA, the market is even more 

assertive against infringement and in litigation. International 

organizations have identiÞed the problems with the patent -

ing system and are discussing how to deal with them. 

�4�U�B�H�F�����
���7�B�M�P�S�J�[�B�U�J�P�O���T�U�V�E�J�F�T�������-�B�D�L���P�G���F�Y�Q�F�S�U�J�T�F
In the life sciences, professionals who know how to create 

value are scarce. Of course, this has to do with limited 

entrepreneurial awareness. But there are also a limited 

number of serial entrepreneurs who have practical experi -

ence in biotechnology, and know how to deal with the 

�%�F�B�E�M�Z���T�J�O�T
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capital needs and regulatory requirements. Similarly, if 

transfer to large companies is the objective, proper legal, 

business and marketing expertise is needed. Thus, if 

valorization is a true goal, a critical mass of TTO staff is 

needed, including professionals who understand both 

business and research, speak their languages, and know 

their habits and needs. The actual size of staff of several 

Dutch university TTOs is still far below the required critical 

mass and desired quality. Within the context of a PPP, 

industrial partner(s) can provide essential input on market 

need and business experience. 

�4�U�B�H�F���������
���$�P�N�N�F�S�D�J�B�M�J�[�B�U�J�P�O���T�U�B�H�F�T
An issue related to the commercialization stages in a more 

general way has to do with the Dutch start-upsÕ insufÞcient 

ability to grow. Only a few reach substantial size or grow 

into a mature Þrm; others have chosen for an exit strategy 

such as merging with or selling themselves to another 

company in the business. This is mainly due to the absence 

of long-term consistency in the set of instruments needed 

to support start-up growth. Various reasons account for this, 

varying from lack of experienced management able to run a 

larger company, insufÞcient focus on the business goals, to 

lack of funding required to perform relatively costly proof 

of concept studies.

�4�N�B�M�M���C�V�E�H�F�U�T���G�P�S���W�B�M�P�S�J�[�B�U�J�P�O
One cannot expect valorization to happen by itself: when 

the objective is to create added economic and social value, 

speciÞc activities relating to the objective need to be in place. 

The Netherlands is seriously lagging behind in measures to 

stimulate the separate valorization stages in the value 

creation chain. The Þrst phase of NGI (2003-2008) has 

shown that a separate set of well-balanced instruments is 

needed in order to stimulate valorization; a number of them 

were created recently and are now operational. STW also has 

the mission to stimulate the utilization of research results, 

and has developed instruments. Yet, compared to the 

amount of funding that is spent to maintain the excellent, 

precompetitive knowledge base through PPPs and other 

programs (currently ~EUR 400 m/year for the life sciences, of 

which ~50% is matching funds, excluding direct funding 

from the Ministry of Education, Culture and Sciences, and 

NWO and STW programs and projects), public funding for 

the distinct valorization stages is rather limited (see Table 1). 
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In addition, these budgets are temporary; for instance, the 

NGI budget for valorization (EUR 32.5 m) is currently 

one-third of the total available for valorization, and will 

only be available until 2012.

Overall, we can conclude that valorization of the life 

sciences in the Netherlands comes against a number of 

serious barriers. Although the awareness of the importance 

of valorization issues of policy makers within public 

research organizations and at the national level has 

increased in recent years, considerable actions have to be 

developed in order to overcome the innovation paradox 

(good in science, not good in valorization). We have 

excellent research in the life sciences; the next step is to 

have successful business in this Þeld.
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A starting point for formulating our recommendations was 

the ÒNederlandse Valorisatie AgendaÓ of the Innovation 

Platform, published in May 2009 by the Committee of 

Marco Waas. Our recommendations are mostly in line with 

those of this committee, but of course more speciÞcally 

directed towards the life sciences. 

The Þrst part of our recommendations relates to valoriza -

tion at universities (phases 1, 2 and 3 of the eight stages of 

valorization) and the validation and valorization studies 

leading to proof of concept (phases 3 and 4 of the eight 

stages of valorization) following the spinning-out of a new 

venture.

In addition, we present recommendations on how to 

strengthen the relationship between universities with 

established Þrms in valorization (e.g. within the context of 

a PPP). Finally, recommendations are presented on how 

additional national policies can help realize the vision set 

out in this chapter.

In order to increase both the quality and the size of 

valorization activities at universities, the following actions 

need to be taken on the level of organizational strategy, 

culture and Þnancial and human resources. 

  More speciÞcally, an integrated policy approach by each 

university and UMC should be developed that includes 

all university actors involved in valorization, varying 

from the executive board to the individual research 

groups, working towards a mutual goal with commitment 

from people at all relevant levels. 

  We recommend implementation by:
�� �Q������ Developing a valorization perspective for the long term 

and commitment at all levels, which means thinking in 

terms of ten years ahead and even further;
�� �Q������ DeÞning strategic goals at each level, documenting 

them in contracts between the board and faculties (in 

performance target agreements), and communicating 

these in valorization plans for university, faculty 

departments and research groups;
�� �Q������  Implementing this strategy at an operational level in 

quality assurance plans and the planning and control 

cycle as well, and using a set of indicators for monitor -

ing purposes.
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  In line with the recommendations of the Committee 

Waas (and the FIGON recommendation based on a best 

practice realized in Scotland, see page 222), the invest -

ments in a valorization infrastructure in universities over 

the next Þve years should constitute 2.5% of the public 

funding of the universities (Òeerste en tweede geld -

stroomÓ). This budget is additional and structural and 

should thus not be competitive with existing budgets for 

research and education (this budget is estimated to be 

around EUR 100-150 m annually) Of course, it should be 

clear that this budget should be available for all valoriza -

tion activities, not only for the life sciences.
�� �Q������ These extra funds are needed for:
�� ���������������Q������  Professionalizing the Technology Transfer OfÞces;
�� ���������������Q������   Implementation of stimulating measures such as the 

NGI Venture Challenges and Valorisation Awards; 
�� ���������������Q������   Funding of feasibility studies and other activities 

needed to establish viability of project or business 

model.
�� �Q������ After several years, the amount of funding for each 

university will be based on metrics related to perform -

ance reported on an annual basis (e.g. disclosure 

interviews, patents applied or Þled, technologies 

licensed, royalties generated, collaborations started, 

companies formed). 

���������6�O�J�W�F�S�T�J�U�J�F�T���T�I�P�V�M�E���S�F�J�O�G�P�S�D�F���U�I�F�J�S���5�5�0�T���C�Z���J�O�W�F�T�U�J�O�H��
�J�O���T�L�J�M�G�V�M���W�B�M�P�S�J�[�B�U�J�P�O���Q�S�P�G�F�T�T�J�P�O�B�M�T�
���T�F�B�T�P�O�F�E���J�O��
�C�V�T�J�O�F�T�T���E�F�W�F�M�P�Q�N�F�O�U�
���*�1���B�O�E���P�U�I�F�S���M�F�H�B�M���B�G�G�B�J�S�T��

 Our concrete recommendations are to:
�� �Q������ Attract and train people who have knowledge of R&D 

and business experience. They need to be bilingual (i.e. 

understand both the market and academia);
�� �Q������  Create appropriate compensation for highly skilled 

people in the TTO: adjustment of the salary scales is 

needed to ensure that wages are competitive with those 

in the business world;
�� �Q������  Invest in people who have market intelligence, and 

dedicate a budget for market research;
�� �Q������ Involve scouts at the research group level and other 

more generic support services at a central university 

level;
�� �Q������ Invest in people with management skills for establish -

ment and growth of start-ups (professional managers);
�� �Q������  Invest in specialized support staff (IP, licensing, 

Þnancial-administrative support);
�� �Q������ Coordinate all of these among universities to ensure 

exchange of best practices, strengthen the profession 

and create a nationwide valorization network.

���������6�O�J�W�F�S�T�J�U�J�F�T���T�I�P�V�M�E���E�F�W�F�M�P�Q���B�O���F�O�U�S�F�Q�S�F�O�F�V�S�J�B�M��
�D�V�M�U�V�S�F���X�J�U�I���B���I�J�H�I���M�F�W�F�M���P�G���B�X�B�S�F�O�F�T�T���P�G���V�U�J�M�J�[�B�U�J�P�O��
�P�G���S�F�T�F�B�S�D�I����

 Measures to be taken are:
�� �Q������  Employment of Þnancial incentives for researchers, for 

instance by rewarding their valorization activities in 

terms of added funding. Additionally: create incentives 

that reward them professionally;
�� �Q������  Embedding entrepreneurship in the education system 

by including it as a permanent part of the curriculum;
�� �Q������  Marketing good examples of valorization (brochures for 

the broad public) and invite good role models to the 

university.

���������"�E�E�J�U�J�P�O�B�M���C�S�F�F�E�J�O�H���H�S�P�V�O�E���G�P�S���	�P�Q�F�O�
���J�O�O�P�W�B�U�J�P�O��
�B�O�E���G�B�D�J�M�J�U�B�U�J�O�H���U�I�F���T�U�B�S�U���V�Q���P�G���O�F�X���D�P�N�Q�B�O�J�F�T��
�T�I�P�V�M�E���C�F���S�F�B�M�J�[�F�E����

 Our concrete recommendations are to:
�� �Q������  Stimulate and expand initiatives such as Health Valley 

Nijmegen/Wageningen/Twente, and life sciences parks/

campuses as breeding grounds and drivers of open 

innovation by creating investment funds initiated by 

universities and local and regional government;
�� �Q������  Develop a dedicated policy for marketing of life 

sciences parks/campuses with the aim to attract new 

(R&D) companies to the site;

�%�*�7�&�3�4�*�5�:



�� �Q������  Attract professional management for establishment and 

expansion of life sciences parks. This should ensure the 

attractiveness of the life sciences parks in terms of 

facilities and sufÞcient support (in ICT, management, 

etc.);
�� �Q������  Provide a meeting place for those located at the life 

sciences park for exchange of experience and best 

practices in valorization, organization of mutual 

activities, and for training;
�� �Q������  Ensure integration of these local hot spots of valoriza -

tion activities into the Dutch bioregion concept.

�'�S�P�N���V�O�J�W�F�S�T�J�U�Z���U�P���Q�S�P�P�G���P�G���D�P�O�D�F�Q�U��
SufÞcient professional and Þnancial support should be 

available to ensure that following its exit from university, 

the start-up will be able to successfully bridge the Òequity 

gapÓ and develop into a venture that is sufÞciently robust 

and attractive to private money, either from venture funds 

or through collaboration with existing companies. 

We recommend:
�Q��  Continuation and reinforcement of sufÞcient pre-seed 

funding, in line with the successful examples of the 

previous BioPartner Program and the current NGI/LSH 

Pre-seed Fund and Technopartner Seed fund; 

�Q��  Continuation of early stage seed funds such as BioGen -

eration Ventures;
�Q��  Continuation of credit facilities as initiated by the LSH 

program;
�Q��  Establishment of a network of experienced entrepreneurs 

able and willing to assist or strengthen management 

teams in terms of business development, Þnancial/Þscal 

aspects or commercialization. 

�%�F�W�F�M�P�Q�N�F�O�U���P�G���M�P�O�H���U�F�S�N���T�U�S�B�U�F�H�J�D���S�F�M�B�U�J�P�O�T�I�J�Q�T��
�C�F�U�X�F�F�O���V�O�J�W�F�S�T�J�U�J�F�T���B�O�E���J�O�E�V�T�U�S�Z
These recommendations address the development of strategic 

relationships of universities with companies and stakeholders 

in society (including government departments). 

Recommendations are: 

���������%�F�W�F�M�P�Q�N�F�O�U���P�G���B���T�U�S�B�U�F�H�J�D���S�F�T�F�B�S�D�I���B�H�F�O�E�B���C�Z��
�F�B�D�I���V�O�J�W�F�S�T�J�U�Z���U�P�H�F�U�I�F�S���X�J�U�I���M�B�S�H�F���D�P�N�Q�B�O�J�F�T���B�O�E��
�S�F�M�F�W�B�O�U���Q�V�C�M�J�D���B�V�U�I�P�S�J�U�J�F�T����

 Our concrete recommendations are to:
�� �Q   Ensure that in the selection of themes, priority setting 

is based on excellent research quality and valorization 

opportunities (focusing on Òuser-inspired fundamental 

researchÓ). These themes should be speciÞcally aimed 

at social and economic beneÞts;
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�/�B�B�S���F�F�O���H�P�F�E�F���X�B�B�S�E�F�
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�F�Y�Q�F�S�U�J�T�F���O�F�F�E���U�P���C�F���V�T�F�E�
���B�O�E���O�P�U���T�U�B�Z���²�P�O���B���T�I�F�M�G�³�����*�O���U�I�F��
�C�S�P�D�I�V�S�F�
���U�I�F���/�'�6���E�F�T�D�S�J�C�F�T���U�I�F���D�P�O�E�J�U�J�P�O�T���B�O�E���B�H�S�F�F�N�F�O�U�T��
�G�P�S���D�P�N�N�F�S�D�J�B�M���W�B�M�P�S�J�[�B�U�J�P�O�����4�J�O�D�F���U�I�F���6�.�$�T���F�O�E�P�S�T�F���U�I�F��
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�� �Q   Include stakeholders from society and the business 

world structurally in the theme selection and develop -

ment process. Organize platform activities for stake -

holder discussions. 

���������*�O���P�S�E�F�S���G�P�S���M�B�S�H�F���D�P�N�Q�B�O�J�F�T���U�P���V�U�J�M�J�[�F���U�I�F���O�F�X��
�S�F�T�F�B�S�D�I���¾�O�E�J�O�H�T���P�G���V�O�J�W�F�S�T�J�U�J�F�T�
���U�I�F�J�S���²�B�C�T�P�S�Q�U�J�W�F��
�D�B�Q�B�D�J�U�Z�³���O�F�F�E�T���U�P���C�F���V�Q���U�P���E�B�U�F����

 Our concrete recommendations are to:
�� �Q   Invest in post-academic education and decide on the 

speciÞc themes in agreement with stakeholders; 
�� �Q   Extend the mobility programs for public-private 

exchange of researchers (Casimir, academic practice 

ateliers, etc.). With this exchange, university research -

ers can obtain a better knowledge of the type of 

problems companies or speciÞc public authorities have 

and vice versa: researchers from industry get the oppor -

tunity to stay up-to-date on developments at the 

forefront of scientiÞc developments. At the same time 

one should acknowledge potential conßicts of interest.

���������5�I�F���D�P�O�U�B�D�U���C�F�U�X�F�F�O���V�O�J�W�F�S�T�J�U�J�F�T���B�O�E���4�.�&�T���T�I�P�V�M�E��
�C�F���J�O�U�F�O�T�J�¾�F�E�
���J�O���P�S�E�F�S���U�P���T�U�J�N�V�M�B�U�F���U�F�D�I�O�P�M�P�H�Z��
�U�S�B�O�T�G�F�S���U�P���4�.�&�T���B�O�E���S�F�B�M�J�[�F���W�B�M�P�S�J�[�B�U�J�P�O���P�G���S�F�T�F�B�S�D�I��
�¾�O�E�J�O�H�T���C�Z���D�P�N�Q�B�O�J�F�T���P�U�I�F�S���U�I�B�O���U�I�P�T�F���J�O�W�P�M�W�F�E���J�O��
�1�1�1���B�O�E���F�Y�J�T�U�J�O�H���C�J�M�B�U�F�S�B�M���D�P�O�U�B�D�U�T����

 We recommend:

�� �Q   One information desk at each university should  

be installed for SMEs so they are able to easily  

(Þnd and) approach the university with their  

knowledge requests;
�� �Q   Application projects should be initiated together and  

in agreement with regional innovation centers (with 

budgets from these centers) to translate knowledge  

to application for SMEs.

�"�E�E�J�U�J�P�O�B�M���Q�P�M�J�D�J�F�T���U�P���C�F���J�N�Q�M�F�N�F�O�U�F�E���C�Z���H�P�W�F�S�O�N�F�O�U��
�B�O�E���S�F�T�F�B�S�D�I���D�P�V�O�D�J�M�T
The national government and research councils can play  

an important role in the realization of the valorization goals 

set out for 2020. This can be accomplished by using a 

combination of the following types of innovation policy 

instruments.

������ �1�V�C�M�J�D���Q�P�M�J�D�J�F�T���B�O�E���H�P�W�F�S�O�B�O�D�F����
  Clear agreements between the national government and 

universities about their Òthird missionÓ. by means of 

contracts and accountability (evaluations and indicators).

���������*�O�W�F�T�U�N�F�O�U�T�����T�U�S�F�O�H�U�I�F�O�J�O�H���J�O�W�F�T�U�N�F�O�U�T���J�O���F�Y�D�F�M��
�M�F�O�U���Q�V�C�M�J�D���S�F�T�F�B�S�D�I���B�O�E���W�B�M�P�S�J�[�B�U�J�P�O��

�� �Q   An excellent science base is a crucial breeding ground 

for new economic activity, and improvement and 

realization of public needs. It is recommended to 

�"�O�O�F���'�M�J�F�S�N�B�O�
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increase the investments in research in accordance 

with the Lisbon goals;
�� �Q   As the FES funds provide impulse support, these 

resources should be spent on the basis of a long-term 

national strategic agenda for the life sciences (10-12 

years with Þrm midterm review);
�� �Q   SufÞcient funding for valorization is needed in order to 

allow universities to implement their mission of 

knowledge transfer: the budget each university received 

from the government should be raised by up to 2.5%. 

After several years, the amount of funding will be 

monitored and adjusted on the basis of valorization 

output; 
�� �Q   SufÞcient Þnancial support should be given to pre-seed 

and seed capital initiatives needed to bridge the equity 

gap that a company faces between exiting the univer -

sity and being able to attract private funding.

���������"���M�P�O�H���U�F�S�N���D�P�N�N�J�U�N�F�O�U���U�P���B�O�E���D�P�O�T�J�T�U�F�O�U���Q�P�M�J�D�Z��
�G�P�S���W�B�M�P�S�J�[�B�U�J�P�O����

  A set of integral valorization instruments according to 

the IWT (see box on page 240) should be installed that 

cover each stage in the valorization chain. They are 

related to the long-term research programs.

���������1�S�P�Q�F�S���M�F�H�J�T�M�B�U�J�P�O���G�P�S���D�P�N�Q�B�O�Z���D�S�F�B�U�J�P�O�
���D�P�N�Q�B�O�Z��
�H�S�P�X�U�I���B�O�E���B�U�U�S�B�D�U�J�O�H���G�P�S�F�J�H�O���D�P�N�Q�B�O�J�F�T����

�� �Q   Tax beneÞts for companies such as expansion of the 

WBSO, exemption of royalties for companies (like in 

Belgium) and reduction of the corporate tax to develop 

business will stimulate company investments in R&D 

and attract foreign companies to the Netherlands, thus 

improving the national industrial base;
�� �Q   A rapid introduction of the Green Card for Europe, and 

more simple regulation for attracting scientists from 

abroad is instrumental for success.

���������'�J�O�B�M�M�Z�
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�W�B�M�P�S�J�[�B�U�J�P�O���O�B�U�J�P�O�B�M���Q�P�M�J�D�Z���U�I�B�U���J�O�U�F�H�S�B�U�F�T���U�I�F��
�F�M�F�N�F�O�U�T���Q�S�F�T�F�O�U�F�E���B�C�P�W�F�
���D�B�O���P�V�S���W�J�T�J�P�O���G�P�S���������� ����
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�U�S�B�O�T�G�F�S���J�T���B���T�Q�P�S�U���X�I�F�S�F���Z�P�V���D�B�O���F�B�S�O���N�P�O�F�Z���B�T���B���V�O�J�W�F�S�T�J�U�Z�����,�O�P�X�M�F�E�H�F���U�S�B�O�T�G�F�S���J�O�U�P���T�P�D�J�F�U�Z���J�T���B���D�P�S�F��
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�"�D�L�O�P�X�M�F�E�H�F�N�F�O�U�T
The realization of this book was supported by Technopolis 

Group the Netherlands, special thanks goes to Christien 

Enzing and Frank Zuijdam.

This chapter could not have been accomplished without the 

highly appreciated input received through interviews and 

from those who participated in the valorization workshop 

(July 1, Utrecht), during which we obtained very useful 

feedback on and support for our vision. 

Interviewees: Douwe Breimer, University Leiden; Eppo 

Bruins, STW; Anne Flierman, University Twente; Maarten le 

Clercq, Leids Universitair Medisch Centrum; Emmo Meijer, 

Unilever; Onno van de Stolpe, Galapagos; Marco Waas, TU 

Delft, Project Leader Valorization Innovation Platform; 

Edward van Wezel, Biogeneration Ventures

Valorization workshop participants:  Koen Besteman, Roland 

Berger; Bart van den Burg, Biodetection Systems en Ecog -

enomics Consortium; Peter van Dongen, Octrooicentrum 

Nederland; Hans Dons, Bioseeds; Paul van Grevenstein, STI 

Management; Johan Hanstede, Biofarmind; Martin Hessing, 

TiFN, Nutrigenomics Consortium; Gionata Leone, WUR, 

Centre for BioSystems Genomics; Ellen Moors, Innovation 

Studies UU; Bob Poldermans, DSM; Jan Sikkema, TIFN; Rein 

Strijker, ex DNAge, Pharming; Martin Stutterheim, Techno-

partner; Alie Tigchelhoff, Holland Biotechnology en Science 

Park Utrecht; Koen Verhoef, TTO NKI; Edward van Wezel, 

Biogeneration Ventures; Jan Wisse, Niaba
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�N�B�L�F���P�V�S���D�P�V�O�U�S�Z���	�N�P�S�F�
���B�U�U�S�B�D�U�J�W�F���G�P�S���G�P�S�F�J�H�O���L�O�P�X�M�F�E�H�F���X�P�S�L�F�S�T���B�O�E���T�U�V�E�F�O�U�T�����U�I�F���/�F�U�I�F�S�M�B�O�E�T���U�F�F�N�J�O�H��
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�%�P�V�X�F���#�S�F�J�N�F�S�
���1�I�B�S�N�B�D�P�M�P�H�J�T�U�
���G�P�S�N�F�S���3�F�D�U�P�S���B�O�E���#�P�B�S�E���$�I�B�J�S�N�B�O���P�G���U�I�F���-�F�J�E�F�O���6�O�J�W�F�S�T�J�U�Z

�	�2�V�P�U�F���G�S�P�N���U�F�M�F�Q�I�P�O�F���J�O�U�F�S�W�J�F�X���P�O���+�V�O�F�������
�����������


�²

�Ã



������ ������

�"�V�U�I�P�S�T

�8�J�F�C�F���#�J�K�L�F�S�
���1�S�P�G�F�T�T�P�S���P�G���5�F�D�I�O�P�M�P�H�Z�������4�P�D�J�F�U�Z���B�U���U�I�F���.�B�B�T�U�S�J�D�I�U���6�O�J�W�F�S�T�J�U�Z
�'�S�B�O�T���#�S�P�N�
���)�F�B�E���P�G���U�I�F���%�F�Q�B�S�U�N�F�O�U���P�G���5�F�D�I�O�P�M�P�H�Z���"�T�T�F�T�T�N�F�O�U���B�U���U�I�F���3�B�U�I�F�O�B�V���J�O�T�U�J�U�V�U�F���J�O���5�I�F���)�B�H�V�F
�3�P�C���)�P�Q�Q�F�
���1�S�P�G�F�T�T�P�S���P�G���1�P�M�J�D�Z���B�O�E���,�O�P�X�M�F�E�H�F���B�U���U�I�F���6�O�J�W�F�S�T�J�U�Z���P�G���5�X�F�O�U�F
�"�U�J�F���4�D�I�J�Q�B�B�O�C�P�P�S�E�
���%�J�S�F�D�U�P�S���P�G���1�P�M�J�D�Z���B�O�E���*�O�O�P�W�B�U�J�P�O���P�G���U�I�F���'�F�E�F�S�B�U�J�P�O���P�G���1�B�U�J�F�O�U�T���B�O�E���$�P�O�T�V�N�F�S���0�S�H�B�O�J�T�B�U�J�P�O�T���	�/�1�$�'�

�&�S�J�D�B���5�F�S�Q�T�U�S�B�
���$�I�B�J�S���P�G���U�I�F���%�V�U�D�I���0�M�Z�N�Q�J�D���$�P�N�N�J�U�U�F�F���	�/�0�$���/�4�'�

�"�O�O�F�N�J�F�L���/�F�M�J�T�
���(�F�O�F�S�B�M���%�J�S�F�D�U�P�S���P�G���U�I�F���$�F�O�U�S�F���G�P�S���4�P�D�J�F�U�Z���B�O�E���(�F�O�P�N�J�D�T�
���3�B�E�C�P�V�E���6�O�J�W�F�S�T�J�U�Z���/�J�K�N�F�H�F�O

�5�I�J�T���D�P�O�U�S�J�C�V�U�J�P�O���X�B�T���X�S�J�U�U�F�O���B�U���U�I�F���S�F�R�V�F�T�U���P�G���U�I�F���/�F�U�I�F�S�M�B�O�E�T���(�F�O�P�N�J�D�T���*�O�J�U�J�B�U�J�W�F���	�/�(�*�
�
���C�Z���B�O����
�J�O�E�F�Q�F�O�E�F�O�U���D�P�N�N�J�T�T�J�P�O���P�G���F�Y�Q�F�S�U�T���D�I�B�J�S�F�E���C�Z���1�S�P�G�F�T�T�P�S���8�J�F�C�F���#�J�K�L�F�S�����%�S�����"�O�O�F�N�J�F�L���/�F�M�J�T�
���H�F�O�F�S�B�M����
�E�J�S�F�D�U�P�S���P�G���U�I�F���$�F�O�U�S�F���G�P�S���4�P�D�J�F�U�Z���B�O�E���(�F�O�P�N�J�D�T�
���T�F�S�W�F�E���B�T���T�F�D�S�F�U�B�S�Z���P�G���U�I�F���D�P�N�N�J�T�T�J�P�O��



������ ������

�4�P�D�J�B�M���B�T�Q�F�D�U�T��
�� �5�I�F���T�P�D�J�B�M���B�T�Q�F�D�U�T���P�G���U�I�F���M�J�G�F���T�D�J�F�O�D�F�T���J�O����������



������ ������

�%�*�7�&�3�4�*�5�:

In recent decades, science and technology have had an 

increasing impact on society. This impact is beneÞcial when 

you think of increased health, increased mobility, increased 

safety (from natural disasters, for example). However, 

science and technology also produce new risks and vulner -

abilities; examples include the toxicity of new chemicals, 

risks of large technical system failure or ecological damage. 

New scientiÞc and technological developments therefore 

often cause public reactions: positive hype, negative fear or 

debate. Examples range from food additives to GM food and 

the radiation risks of mobile phones. 

ScientiÞc and technical developments are increasingly 

(though not always) accompanied by public reaction or 

debate. The virtual ban on GM foods is often cited to 

illustrate the damage that can be done by not taking public 

worries seriously enough. Current investments in public 

dialogue on nanotechnologies show how the Dutch 

government is trying to do better. The case of the radiation 

risks of mobile phone masts is an example of a technologi -

cal development that initially seemed good to society, but 

which later became cause for debate and even worries 

among public and experts. In these cases we see a clash 

between our evolving knowledge society, marked by exploit -

ing the beneÞts of science and technology, and our risk 

society, marked by coping with the risks and side-effects of 

science and technology. �� 

Social science research is needed to better understand the 

interactions between science, technology and society; to 

chart the shifts in depicting our society positively as a 

knowledge society or negatively as a risk society; and to 

better deal with sudden changes in public appreciation 

from hype into fear or vice versa. Such social science 

research also helps design better interactions between a 

broad range of stakeholders, experts and members of the 

general public. 

The key message of this chapter is that there can be no 

viable innovation without its acceptance in society: science 

and technology only function when they are well en -

trenched in society. And for such adequate embedding of 

innovations in society, research into the social aspects of 

speciÞc scientiÞc and technical developments is necessary. 

With the insights of that research, we then can proactively 

design adequate forms of dialogue, public debate and 

interactive forms of development. All these elements should 

be part of the core business of PPPs that try to move the life 

sciences into the 2020s. 

This chapter thus presents three closely related messages:

���������3�F�T�F�B�S�D�I into the social aspects of life sciences, also in 

2020, is indispensable for a strong life sciences sector;

���������0�S�H�B�O�J�[�F�E���J�O�U�F�S�B�D�U�J�P�O�T Ð participation, engagement, 

dialogue and education Ð with and between different 

stakeholders and civil society are necessary for a demo -

cratic and thereby sustainable development of the life 

sciences and technologies; 

���������(�P�P�E���H�P�W�F�S�O�B�O�D�F of social issues surrounding life 

sciences innovation requires the facilitation of checks 

and balances between different types of knowledge, 

discourses and views. 

Together, these activities Ð research, interactions and good 

governance Ð are indispensable for the social entrenchment 

of life sciences innovations. Without such, innovations 

cannot be sustained.

�*�9�����4�P�D�J�B�M���B�T�Q�F�D�U�T
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Over the past decades, attention for the social aspects of 

newly emerging and converging sciences and technologies 

Ð such as genomics, nanotechnology, biotechnology, 

bio-nanotechnology and other innovative technologies Ð 

has become an almost natural component of science and 

technology development. 

What do we mean when we speak of social aspects of the life 

sciences? Asking this question to a random group of (life) 

scientists will generate an array of answers. Where one 

scientist will deÞne it as a matter of public communication 

(the public does not completely understand what we do), another 

will mainly refer to ethical concerns (how far are we allowed 

to go in intervening in life?), or rather to legal, practical and/or 

organizational problems (do participants in biobanks also have 

the right to obtain research results, and how can this be 

arranged?). These answers are all relevant, to be sure, but 

they also reveal that the social aspects of the life sciences 

are diverse and multifaceted. 

Research into the social aspects of the life sciences is often 

called ELSA or ELSI research, which refers, respectively,  

to innovative technologyÕs Ethical, Legal and Social Aspects 

or its Ethical, Legal and Social Impact. ELSA research is 

performed by social scientists (technology scholars,  

sociologists, psychologists, communication experts, etc.), 

philosophers (ethicists, theologians), political scientists and 

legal experts. 

In this chapter, we will systematically use ÒELSAÓ as 

shorthand for scientiÞc study into the ethical, legal and 

social issues and the interrelated activities aimed at 

education, public debate and dialogue, and interactions 

between stakeholders and life scientists. ELSA thus includes 

both analyses and critical reßection (what is the issue,  

what is at stake) and activities to discuss and interact about 

issues with different parties.

ELSA typically includes:

�Q  The identiÞcation of (ethical, legal and social) issues; 
�Q  Interpretation and analyses of these issues; 
�Q  Organized interaction and dialogue with stakeholders 

(including publics); 
�Q  Interaction between policy, politics and professional 

practices; 
�Q  Development of new forms to organize the governance  

of ELSA issues; 
�Q  Evaluation of the design and development of the 

governance of ELSA issues. 

While this list may suggest there is a certain order to the 

activities, this is not necessarily always the case. Interac -

tions may lead to new research questions concerning a 

particular ethical, legal or social issue and vice versa. 

�#�B�D�L�H�S�P�V�O�E���P�G���&�-�4�*���&�-�4�"���S�F�T�F�B�S�D�I
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In the next section we will further explore the aim, task and 

use of ELSA research. This section will continue with discuss -

ing what are the social issues concerning the life sciences.

�5�I�F���J�O�U�F�S�S�F�M�B�U�J�P�O�T�I�J�Q�T���P�G���T�D�J�F�O�D�F�
���U�F�D�I�O�P�M�P�H�Z���B�O�E��
�T�P�D�J�F�U�Z
The application of new knowledge and technology has not 

only made our life more enjoyable, efÞcient, healthy or 

prosperous; it has also changed our habits and lifestyle, as 

well as our views and normative frames for judging the world. 

For instance, the development of the contraceptive pill has 

contributed to a new sexual morality; large-scale application 

of prenatal diagnostics has contributed to acceptance of 

abortion among certain groups; and the development of 

alternative sources of energy has raised our collective 

awareness of changes in climate and the environment. 

Does technology automatically steer our society in particu -

lar directions, including the individuals who are part of it? 

Things are slightly more complicated than that, because 

society has a major inßuence on technology development as 

well. Research priorities are partly triggered by questions 

about social issues and are realized in a process in which 

various parties Ð such as governments, social organizations 

and advisory bodies Ð act as representative of particular 

public interests. In the public domain, debate and dialogue 

take place that in part shape science and technology 

development. In many cases, public debate even functions 

as a major catalyst: it causes particular developments in 

research either to accelerate or to decelerate. While examples 

of deceleration Ð such as nuclear energy, GMOs and the 

sinking of the Brent Spar for example Ð are mostly well 

known, acceleration is also common. Developments in 

forensics research are a case in point, as will be shown in 

the next paragraph. Importantly, a catalyst itself does not 

change in the chemical process; it remains unaltered. The 

metaphor, then, does not apply fully: the nature of a public 

debate is altered of course as soon as its content changes.

In recent years, calls for tough policies against crime and 

delinquency have increasingly become common in public 

debates. In this context, DNA study is often presented as 

irrevocable proof (even if this is not always true). Cases that 

receive a lot of public attention and about which there is 

great public outcry and concern Ð such as the murder of 

Marianne Vaatstra in a village in the province of Gronin -

gen, in which the initial suspect, an asylum seeker from a 

nearby refugee center, proved to be innocent Ð have 

contributed to social support for expansion of criminal 

investigation methods. As a result of this case, the Nether -

lands became the Þrst country where it was legally possible 

to determine the appearance of perpetrators Ð hair color, 

eye color, origin Ð on the basis of DNA material. �� Although 

the options for applying this method are technically still 

quite limited, its legal adoption has already stimulated more 

study of forensic techniques. Another example of acceler -

ated development is given by Steve Epstein in Impure 

Science.�� Epstein shows how in the 1990s, AIDS activists 

pushed for accelerated admission of AIDS medication in 

clinical trials, thus bringing about a change of regulation.

The abovementioned examples show how science and 

society mutually inßuence each other, or, as social scientists 

call it, co-construct each other: developments in science 

coincide with developments in society. This may imply that 

knowledge and technologies are developed less rapidly, for 

instance because their social consequences are unclear or 

because major parties in society reject a certain develop -

ment (for the time being). But the reverse is also possible: in 

some cases, social parties and social developments in fact 

call for accelerated deployment of knowledge or technology. 

Both the pace and direction of innovation may need to be 

Þne tuned in order to be in line with the social conditions, 

expectations and opportunities involved. 

The concept of co-construction does not only provide an 

angle for understanding the dynamic relationship between 
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science and society; co-construction of science and society 

may also be actively shaped to enable a better handling of 

knowledge and innovation. This process of coordination 

between science and society is geared not so much towards 

creating a social base or public support; rather, it is aimed pri -

marily at creating alignment between speciÞc social institu -

tions, conditions and expectations, on the one hand, and 

new technological possibilities and promises on the other. 

How will the life sciences affect us in 2020? Science and 

technology increasingly are complex processes, incorporat -

ing both scientiÞc and social trends. The transition towards 

a bio-based economy or poultry farming organized by 

genetic selection Ð to use two examples from this volume Ð 

requires a transformation of habits and lifestyle, the chain 

of production, and our attitudes towards energy, mobility 

and meat consumption. This raises a whole series of 

questions and it is unclear what will emerge as the main 

social issues. This has become less and less easy to foresee: 

�Q  It is characteristic of recent discussions that topics are 

complex in a scientiÞc-technical sense.  the 

convergence between biotechnology, nanotechnology, informa-

tion technology and new technology based in cognitive 

sciences. This brings together expertise and knowledge from 

different paradigms and leads to new approaches and bodies 

of knowledge 
�Q  Social issues increasingly are (connected to) technical 

and scientiÞc issues.  the issue of ÒownershipÓ. 

This is connected to questions of open-source and intellectual 

property rights, biobanks and the use of bodily material, 

indigenous species and bio-piracy, the use of DNA in court 

cases and scientiÞc publishing 
�Q  In public discussions, one increasingly is looking for 

methods that avoid black-and-white contradictions and 

possible deadlocks. Undoubtedly this also leads to the 

clouding of political discussion and to results and choices 

that are not very transparent.  the discussions on 

the widening of PIGD and the freezing of egg cells. These 

discussions are not just geared towards either an outspoken 

ÒproÓ or ÒconÓ, but rather towards the (prior) conditions and 

circumstances under which these developments would be 

acceptable 
�Q  In a normative sense, there are multiple voices. It is hard 

to predict in advance which positions parties will take. 

On top of this, it is unclear what role religion will play in 

future issues and debates 
�Q  Social issues do not necessarily always affect the public 

directly.  the discussion on breedersÕ rights and 

patent rights. This discussion is about access to genetic 

material and whether it impedes innovation, and this pertains 

to the business sector, government and universities alike
�Q  ScientiÞc expertise does not always equal authority, since 

social issues cannot be reduced to techno-science. For 

one, scientists do not always agree with each other; nor 

do we expect them to agree with each other at all times. 

 discussions on climate change or biofuels and the 

question of whether these are an effective source of alternative 

energy. Differences in scientiÞc insights increasingly have 

become publicly visible and as such have enriched many 

a debate. However, this trend also shows the uncertainty 

and diverse character associated with science and 

technology development 

While it is difÞcult Ð if not impossible Ð to predict what the 

social issues will be in 2020, it is possible to say something 

about the nature of these issues. They will be complex, 

include multiple questions, address not just the general 

public (but also industry, scientists and governments), resist 

simple solutions and mobilize ad-hoc coalitions and 

spokespersons. As the example of ownership illustrates, 

issues are not necessary life sciences topics, but are typically 

issues that require knowledge and understanding of the life 

sciences. This is exactly what ELSA has to offer.

Dealing with social issues in a sensible way is crucial for the 

social entrenchment of life sciences technologies. ELSA thus 

does not aim to avoid issues or prevent them from emerg -

ing, but rather aims to allow the right issues to emerge, and 

to use this to improve the quality of innovations and their 

embedding in society. 

�%�*�7�&�3�4�*�5�:
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The task of ELSA research is twofold. First, it aims to 
contribute to the theoretical development and understand-
ing of the relationship between (life) sciences and society by 
asking fundamental questions about this relationship. 
Second, ELSA research aims to shape and facilitate the 
relationship between (life) science and society by organiz-
ing different forms of interactions and interventions in 
order to anticipate (emerging) social issues connected to 
scientific developments. These tasks relate to one another in 
a productive tension (between critical analyses and 
interactive design). ELSA research thus can be said to 
uncover the different and multiple meanings, expectations, 
forms of knowledge, discourses, opinions and interests 
related to science and technology development, and, if 
possible, to confront them with each other. The first part of 
this task focuses mainly on (fundamental) research; the 
second requires interaction and intervention with different 
parties. In the following, we will first explore what we mean 
by different and multifaceted expectations, framings and 
discourses and how to anticipate future impacts or effects of 
science and technology. In the paragraph that follows, we 
will discuss the interactive design of ELSA research. 

�.�V�M�U�J�G�B�D�F�U�F�E���E�F�W�F�M�P�Q�N�F�O�U�T���D�P�O�T�J�E�F�S�F�E���N�P�S�F���D�M�P�T�F�M�Z��
The starting point of ELSA research is the multifaceted 
character of developments in the life sciences and how they 
are addressed. As we will show, the issues we are faced with, 
as well as the solutions offered by the life sciences, are more 
ambiguous than commonly represented – also by the 
authors of this book. This is hardly surprising. The life 
sciences and social sciences or humanities are different 
disciplines that have different tasks. We will return to this 
point later in this chapter, when we discuss the organiza-
tion and governance of ELSA.

Developments in the life sciences, as described in this 
volume, will influence our life more and more. In 2020, the 

life sciences will provide a substantial contribution to major 
and urgent questions, problems and opportunities in the 
fields of health, the climate, energy, food distribution and 
the environment. This book sketches the contours of a 
world in which energy is no longer derived from fossil fuels, 
our food pattern will come with fewer animal proteins and 
be more tailored to our body’s specific needs, and the health 
of an ageing population is monitored at regular intervals. In 
other contexts – advisory reports, corporate websites, 
brochures, presentations, documentaries, articles newspa-
pers and weeklies – we find the same promises and we are 
told that the life sciences address the most pressing and 
urgent social issues. 

There are few people who will deny that the climate, 
energy, food issues and health pose important future 
challenges and are therefore worthy of our attention. 
However, the issue of how these subjects ought to be 
addressed and which solutions or contributions are needed 
is much harder to answer. In many of these cases there is no 
consensus. Urgent social problems are linked to quite 
diverse solutions. Moreover, in this discussion, different 
figures, facts and data tend to be used as evidence. We 
illustrate this point with the example of the global food 
problem in the box: “The global food problem as an 
example of shared goals & multiple evidence and solutions”.

The parties that we describe in the box – the Minister of 
Agriculture, Monsanto, plant researchers and NGOs such as 
Greenpeace – agree that the development of new agricul-
tural knowledge and technologies cannot and should not be 
limited to national borders. The Netherlands is co-responsi-
ble for world food distribution. How this should be arranged 
by government, science, industry and social organizations is 
less evident, however. 

For example, parties are fighting over whether GMOs offer 
the right solution and which risks or socio-economic effects 



������ ������

�%�*�7�&�3�4�*�5�:

�*�O���E�J�T�D�V�T�T�J�P�O�T���B�C�P�V�U���U�I�F���H�M�P�C�B�M���G�P�P�E���Q�S�P�C�M�F�N���J�U���J�T���V�T�V�B�M�M�Z��
�B�T�T�V�N�F�E���U�I�B�U���J�O�������������U�I�F���X�P�S�M�E���Q�P�Q�V�M�B�U�J�P�O���X�J�M�M���I�B�W�F���D�M�J�N�C�F�E��
�G�S�P�N�����������U�P�������C�J�M�M�J�P�O���Q�F�P�Q�M�F�����5�I�J�T���H�S�P�X�U�I���Q�F�S�T�Q�F�D�U�J�W�F���D�B�O���C�F��
�I�F�B�S�E���J�O���N�B�O�Z���E�J�T�D�V�T�T�J�P�O�T���B�C�P�V�U���U�I�F���M�J�G�F���T�D�J�F�O�D�F�T�
���P�G�U�F�O��
�S�F�Q�S�F�T�F�O�U�F�E���C�Z���U�I�F���T�B�N�F���¾�H�V�S�F�T���Z�F�U���G�S�P�N���B���E�J�G�G�F�S�F�O�U���B�O�H�M�F����

�3�F�D�F�O�U�M�Z���U�I�F���%�V�U�D�I���.�J�O�J�T�U�F�S���P�G���"�H�S�J�D�V�M�U�V�S�F���B�S�H�V�F�E���G�P�S���B���O�F�X��
�F�W�B�M�V�B�U�J�W�F���G�S�B�N�F���G�P�S���(�.�0�T���E�V�S�J�O�H���B���N�F�F�U�J�O�H���J�O���5�I�F���)�B�H�V�F�����*�U��
�T�I�P�V�M�E���G�P�D�V�T���O�P�U���T�P���N�V�D�I���P�O���U�I�F���T�B�G�F�U�Z���P�G���(�.�0�T�
���C�V�U���P�O���U�I�F��
�R�V�F�T�U�J�P�O���P�G���X�I�F�U�I�F�S���B�O�E���I�P�X���(�.�0�T���N�B�Z���D�P�O�U�S�J�C�V�U�F���U�P��
�T�V�T�U�B�J�O�B�C�M�F���B�H�S�J�D�V�M�U�V�S�F�����"���N�B�K�P�S���F�M�F�N�F�O�U���P�G���T�V�T�U�B�J�O�B�C�M�F��
�B�H�S�J�D�V�M�U�V�S�F�
���U�I�F���.�J�O�J�T�U�F�S���D�M�B�J�N�F�E�
���J�T���J�U�T���D�P�O�U�S�J�C�V�U�J�P�O���U�P���T�P�M�W�J�O�H��
�U�I�F���H�M�P�C�B�M���G�P�P�E���Q�S�P�C�M�F�N�����#�Z���N�B�L�J�O�H���V�T�F���P�G���(�.�0�T�
���B�D�S�F�B�H�F��
�D�B�O���C�F���V�T�F�E���N�P�S�F���F�G�¾�D�J�F�O�U�M�Z�
���U�I�F���D�F�S�U�B�J�O�U�Z���P�G���I�B�S�W�F�T�U�T���D�B�O���C�F��
�S�B�J�T�F�E���B�O�E���J�U���C�F�D�P�N�F�T���Q�P�T�T�J�C�M�F���U�P���V�T�F���M�B�O�E���°���T�V�D�I���B�T���X�J�U�I��
�T�B�M�J�O�F���P�S���E�S�Z���T�P�J�M�T���°���X�I�F�S�F���C�F�G�P�S�F���D�S�P�Q�T���E�J�E���O�P�U���H�S�P�X����

�4�D�J�F�O�D�F���B�O�E���U�F�D�I�O�P�M�P�H�Z�
���J�O�D�M�V�E�J�O�H���Q�P�T�T�J�C�M�Z���(�.�0�T�
���Q�M�B�Z���B��
�N�B�K�P�S���S�P�M�F���J�O���U�I�F���D�I�B�Q�U�F�S���P�O���B�H�S�J�D�V�M�U�V�S�B�M���M�J�G�F���T�D�J�F�O�D�F�T���J�O���U�I�J�T��
�C�P�P�L�����)�F�S�F���U�P�P���B�S�H�V�N�F�O�U�T���B�S�P�V�O�E���F�G�¾�D�J�F�O�U���V�T�F�
���I�B�S�W�F�T�U��
�D�F�S�U�B�J�O�U�Z���B�O�E���O�F�X���B�D�S�F�B�H�F���D�P�N�F���J�O�U�P���Q�M�B�Z�����)�P�X�F�W�F�S�
���J�U�T��
�B�V�U�I�P�S�T���V�O�E�F�S�T�D�P�S�F���U�I�F���T�J�H�O�J�¾�D�B�O�D�F���P�G���J�O�W�F�T�U�N�F�O�U�T���J�O��
�S�F�T�F�B�S�D�I�
���S�B�U�I�F�S���U�I�B�O���B���O�F�X���F�W�B�M�V�B�U�J�W�F���G�S�B�N�F����

�*�O�����������
���.�P�O�T�B�O�U�P���E�F�D�J�E�F�E���U�P���T�F�M�M���J�U�T���D�I�F�N�J�D�B�M���E�J�W�J�T�J�P�O���B�O�E��
�G�P�D�V�T���F�Y�D�M�V�T�J�W�F�M�Z���P�O���U�I�F���M�J�G�F���T�D�J�F�O�D�F�T�����5�I�F���U�I�F�O���E�J�S�F�D�U�P�S��
�4�I�B�Q�J�S�P���F�Y�Q�M�B�J�O�F�E���U�I�J�T���T�U�F�Q���B�T���G�P�M�M�P�X�T�����²�8�F���D�S�F�B�U�F���B���O�F�X���L�J�O�E��
�P�G���D�P�N�Q�B�O�Z���U�I�B�U���D�P�O�D�F�O�U�S�B�U�F�T���P�O���N�F�F�U�J�O�H���U�I�F���X�P�S�M�E�X�J�E�F��
�O�F�F�E���G�P�S���G�P�P�E���B�O�E���I�F�B�M�U�I�³���	�D�J�U�F�E���G�S�P�N���E�F���7�S�J�F�O�E���B�O�E��
�4�D�I�F�O�L�F�M�B�B�S�
���Q���������
�������*�O���S�F�D�F�O�U���E�J�T�D�V�T�T�J�P�O�T���P�O���U�I�F���R�V�F�T�U�J�P�O���P�G��
�X�I�F�U�I�F�S���Q�B�U�F�O�U���M�B�X���X�P�V�M�E���B�O�O�V�M���C�S�F�F�E�F�S�T�µ���S�J�H�I�U�T���U�I�S�P�V�H�I���B��
�C�B�D�L�E�P�P�S�
���B���T�J�U�V�B�U�J�P�O���G�S�P�N���X�I�J�D�I���M�B�S�H�F���D�P�N�Q�B�O�J�F�T���T�F�F�N���U�P��
�C�F�O�F�¾�U���G�P�S���U�I�F���U�J�N�F���C�F�J�O�H�
���.�P�O�T�B�O�U�P���T�U�S�F�T�T�F�T���U�I�B�U���J�U���I�B�T���U�P��
�F�B�S�O���C�B�D�L���S�F�U�V�S�O�T���P�O���J�U�T���J�O�W�F�T�U�N�F�O�U�T���U�I�S�P�V�H�I���Q�B�U�F�O�U�T����

��

�/�(�0�T���T�V�D�I���B�T���(�S�F�F�O�Q�F�B�D�F���B�O�E���4�P�M�J�E�B�S�J�E�B�E���B�S�F���Q�S�P�C�B�C�M�Z���O�P��
�M�F�T�T���D�P�O�D�F�S�O�F�E���B�C�P�V�U���U�I�F���X�P�S�M�E���G�P�P�E���Q�S�P�C�M�F�N���U�I�B�O���7�F�S�C�V�S�H��
�P�S���U�I�F���T�D�J�F�O�U�J�T�U�T���B�U���.�P�O�T�B�O�U�P�����)�P�X�F�W�F�S�
���J�O���U�I�F�J�S���Q�M�F�B���(�.�0�T���B�S�F��
�O�P�U���B�V�U�P�N�B�U�J�D�B�M�M�Z���U�I�F���T�P�M�V�U�J�P�O���U�P���U�I�F���H�M�P�C�B�M���G�P�P�E���Q�S�P�C�M�F�N����
�²�'�P�P�E���T�F�D�V�S�J�U�Z���X�J�M�M���O�P�U���C�F���B�D�I�J�F�W�F�E���C�Z���U�F�D�I�O�J�D�B�M���¾�Y�F�T�
���M�J�L�F��
�H�F�O�F�U�J�D���F�O�H�J�O�F�F�S�J�O�H���	�(�&�
�����1�F�P�Q�M�F���X�I�P���O�F�F�E���U�P���F�B�U���O�F�F�E��
�B�D�D�F�T�T���U�P���M�B�O�E���P�O���X�I�J�D�I���U�P���H�S�P�X���G�P�P�E���P�S���N�P�O�F�Z���X�J�U�I���X�I�J�D�I���U�P��
�C�V�Z���G�P�P�E�����5�F�D�I�O�P�M�P�H�J�D�B�M���´�T�P�M�V�U�J�P�O�T�µ���M�J�L�F���(�&���N�B�T�L���U�I�F���S�F�B�M��
�T�P�D�J�B�M�
���Q�P�M�J�U�J�D�B�M�
���F�D�P�O�P�N�J�D���B�O�E���F�O�W�J�S�P�O�N�F�O�U�B�M���Q�S�P�C�M�F�N�T��
�S�F�T�Q�P�O�T�J�C�M�F���G�P�S���I�V�O�H�F�S�³���	�X�X�X���H�S�F�F�O�Q�F�B�D�F���O�M�
�����1�P�W�F�S�U�Z�
���U�I�F��
�M�B�D�L���P�G���B�D�S�F�B�H�F���G�P�S���Q�P�P�S���G�B�S�N�F�S�T�
���V�O�G�B�J�S���U�S�B�E�F���S�F�H�J�N�F�T���B�O�E��
�E�J�T�Q�S�P�Q�P�S�U�J�P�O�B�U�F���B�U�U�F�O�U�J�P�O���G�P�S���J�O�E�V�T�U�S�J�B�M���B�H�S�J�D�V�M�U�V�S�F���B�S�F���N�V�D�I��
�N�P�S�F���J�N�Q�P�S�U�B�O�U���D�B�V�T�F�T����

��



������ ������

��
are involved. Moreover, they use the food distribution issue 

to argue for other things: a new evaluative frame (the 

Minister), patent rights (Monsanto), research funds (scien -

tists), biological agriculture and assistance to small farmers 

in developing countries (NGOs). 

When we look at the applications of the life sciences, we 

also Þnd profound differences in how these are framed and 

valued. Life sciences innovations may lead to pressing 

questions about their use and value. Which innovation 

should be applied for what purpose? It is impossible in our 

pluralist society to give a single answer to this question. It 

will be no surprise that here, too, we are dealing with a 

wide array of opinions, views and perspectives. These 

partly involve ethical questions. For instance, if one party 

considers the use of embryos for stem cell research a 

chance to cure people who suffer from serious, untreatable 

disorders such as ParkinsonÕs, others will dismiss such a 

proposal as an outright violation of the Òright to lifeÓ. Next 

to ethical or moral differences, there are also differences of 

interpretation that ßow from a difference in focus or 

perspective. For example, biological meat production is 

regarded by many as an important contribution to sustain -

able animal husbandry; others stress that biological 

production requires more feed and is generally less 

efÞcient. Whether or not something involves a sustainable 

solution depends on the comparative basis involved 

(sustainable as relative to what?).

What should we conclude from all of this? Although the 

same notions, concepts and goals are frequently used, such 

as environmental problems, climate change, health beneÞts 

and sustainability, it is evident that they do not always have 

the same meaning. These terms and concepts are seemingly 

clear and unambiguous, but they actually disguise the 

pluralist meanings and stakes we encounter in everyday 

practices. Meanings, rather than being objective or neutral, 

are always moral and political.
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Science and technologies are not merely used to solve or 

address social issues and concerns; they contribute to the 

emergence of new questions, issues and problems. We are 

living, according to Ulrich Beck, in a Òrisk societyÓ. �� The 

risks that pose a challenge to modern societies are no longer 

determined by fate Ð such as natural disasters like storms, 

droughts and ßoods Ð but rather originate in the application 

of manmade science and technologies. The paradox of 

todayÕs world is that it is faced with Òmega-dangers or 

hazards that are on the one hand created by society itself, 

but on the other are neither attributable nor accountable 

nor even manageable within societyÓ (cited from Strydom, 

p. 59). �� It is also true for the life sciences that the knowledge 

and techniques we deploy in the next ten or twenty years to 

solve social issues and problems also result in a number of 

unknown and unplanned consequences. 

There is much speculation as to the future social, ethical 

and legal effects and impact of developments in the life 

sciences. At an early stage, ELSA researchers, but also 

novelists and the media, try to anticipate the unknown and 

unplanned consequences of science and technology 

development: who is affected by new developments, who 

beneÞts from them, but also who or what will suffer 

possible adverse effects or even harm? The objective of early 

anticipation of social consequences of developments that 

have not yet crystallized is to push developments in a 

socially desirable direction. �����
�����
���� ELSA research, we may say, 
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functions as an early warning, indicating what social issues 

may become relevant or contested in the future. 

 

One way to address future consequences of life sciences 

developments is through Òfuture imagesÓ. Through scenario 

studies, foresight exercises, risk analyses, Delphi-methods 

and real-time technology assessment, scientists Ð often 

together with stakeholders Ð try to reßect on technological 

futures. This goes beyond extrapolation of current develop -

ments and is actively aimed at desirable futures. Interesting 

examples can be found in the Þeld of nanoscience. Also in 

the life sciences, as developments will become more 

complex and uncertain in terms of applications and effects, 

such exercises will be increasingly needed. 

Promises and expectations, if broadly accepted and 

subscribed to, push the process of science and technology 

development into speciÞc directions. ����  This is true both for 

the promises of life scientists as for the future images 

created by ELSA researchers. Promises and expectations 

thus guide future actions and therefore need to be relevant 

and somewhat realistic. However, sometimes promises are 

not realistic at all and this too may serve a purpose. This 

may be a warning, an attempt to frighten people, or an 

intervention to make developments go into a different 

direction. A critical analysis of promises, projections and 

expectations is part of the ELSA agenda. What do promises 

do? Can we assess the quality of a particular promise? 

Which promises does ELSA research produce? How do 

scientists themselves relate to speciÞc promises? 

�4�F�U�U�J�O�H���U�I�F���B�H�F�O�E�B��
Through the anticipation of unknown social consequences, 

ELSA aims to identify issues and problems that need to be 

addressed to improve the social entrenchment of the life 

sciences and technologies. ELSA scholars, from time to time, 

put issues on the agenda before others have done so and before 

these have become an issue in the public domain. But, unlike 

what life scientists sometimes suggest, ELSA is not capable of 

making an issue public if this is not supported or picked up by 

others. ELSA can only help put issues on the agenda. 

When ELSA identiÞes problems that should be addressed Ð 

as in the case of nanotechnology �����
�����
�����
���� Ð this is something 

to heed. What are the risks associated with new technolo -

gies? Which social sensitivities, concerns and worries 

perhaps play a role at a later stage? Who is concerned about 

what issue? Where may we expect resistance or support? In 

short, the work of ELSA researchers establishes which 

problems, issues and questions may come into play in the 

future. Naming them provides insight into future issues and 

possible problems and enables their anticipation. 

�&�-�4�"���B�D�U�J�W�J�U�J�F�T
We have shown that promises and statements around the 

developments of the life sciences are hardly neutral or 

unambiguous; rather, they imply a large number of 

assumptions, choices and perspectives. We have argued that 

one of the tasks of ELSA researchers is to reveal these 

differences and to confront, contrast or bring them into line 

with each other through interactions and interventions. 

The aim of these interactions is to help shape the social 

entrenchment of the life sciences. This, then, is done by 

organizing a confrontation between the different types of 

knowledge and discourses that are brought to bear on the 

risks and uncertainties concerning the life sciences. ELSA 

research, we might say, aims to facilitate the right Òchecks 

and balancesÓ. 

�'�B�D�J�M�J�U�B�U�J�P�O���P�G���D�I�F�D�L�T���B�O�E���C�B�M�B�O�D�F�T��
The concept of Òchecks and balancesÓ originated in 18 th  

century political theory and practice. Applied to political 

governance in constitutions of all democratic regimes the 

world over, it is still a vital method to keep single individu -

als or (interest) groups from becoming too powerful. 

Organizing checks and balances is based on a combination 

of functional separation and sharing of powers. Usually, 

governance powers are formally divided between three 

branches or entities of government: the executive, the 

legislative and the judiciary. Equally important in this 

doctrine of trias politica  are mechanisms of formal and 

informal power sharing. Essentially, each branch of govern -

�%�*�7�&�3�4�*�5�:
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ment has some control over the actions of the other two 

branches. In this way, the separate branches are empowered 

to prevent actions by the other branches, but induced to 

share power at the same time. 

Thus, the checks attribute to each power the right and actual 

possibility to monitor and evaluate the decisions and 

actions by the other branches. We encounter this idea in 

modern governance often as the transparency requirement; 

or, in legal terms, the right to be informed. The balances 

part confers on each branch or entity the resources, 

authority and powers to limit the resources, authority and 

powers of the others. Jointly, these checks and balances 

deÞne a control mechanism that guards against abuse of 

power. For example, the executive (government, cabinet) 

has the right to propose policy or bills and direct their 

implementation; but the legislative (parliament and other 

representative bodies) has the right to approve, reject or 

amend such proposals, the right to give or withhold 

funding, and to formally evaluate modes and results of 

policy implementation; the judiciary may declare executive 

(and sometimes even parliamentary) decisions as unconsti -

tutional or as contravening administrative laws and 

principles of good governance.

Applied to the Þeld of the life sciences, ELSA research 

facilitates the right checks and balances between other 

players. ELSA research and other scholarly activities 

involve not just inquiry into the ethical, legal and social 

aspects of distinct innovations and technologies. Moreo -

ver, and unique to the ELSA perspective, it envisages and 

conceptualizes the entire governance of an innovation 

system. By critically examining the relative inßuences  

on this system of science, business and government and 

posting early warning signs on certain phenomena, 

events, trends and developments, the ELSA perspective 

contributes to and facilitates good governance of life 

sciences innovation by enabling the other players to 

achieve a proper set of checks and balances. Of course, as  

a method of ÒempoweringÓ, ELSA research and scholarship 

can never achieve this alone; it clearly depends on 

dissemination and reception of its messages through 

fruitful boundary arrangements with the other more 

powerful and resource-rich players in the Þeld Ð especially 

business and government. Yet, good governance is not just 

about powering and preventing abuse of power. It is also a 

matter of creative puzzling. 

�*�/�5�&�3�.�&�%�*�"�5�&���$�0�/�$�-�6�4�*�0�/�������5�I�F���V�O�J�R�V�F��
�D�P�O�U�S�J�C�V�U�J�P�O���P�G���&�-�4�"���S�F�T�F�B�S�D�I���B�O�E���T�D�I�P�M�B�S�T�I�J�Q���J�T���J�O��
�U�I�F���V�O�D�F�S�U�B�J�O���Q�B�S�U���P�G���U�I�F���H�P�P�E���H�P�W�F�S�O�B�O�D�F���P�G��
�J�O�O�P�W�B�U�J�P�O�����J�U�T���	�F�B�S�M�Z�
���X�B�S�O�J�O�H���T�J�H�O�T���Q�S�P�W�J�E�F���D�S�F�B�U�J�W�F��
�D�P�O�G�S�P�O�U�B�U�J�P�O�T���C�F�U�X�F�F�O���W�B�M�V�B�C�M�F���Q�F�S�T�Q�F�D�U�J�W�F�T���P�O��
�M�J�G�F���T�D�J�F�O�D�F�T���J�O�O�P�W�B�U�J�P�O���U�I�B�U���X�J�M�M���J�O�D�S�F�B�T�F���U�I�F�T�F��
�J�O�O�P�W�B�U�J�P�O�T�µ���T�V�T�U�B�J�O�B�C�J�M�J�U�Z��

The role of ELSA within the life sciences is facilitation of the 

proper checks and balances. Parties are thus actively involved 

in various ways. They are 

 ���J�O�G�P�S�N�F�E of developments in the life sciences;

 ���D�P�O�T�V�M�U�F�E on knowledge, views, fears and expectations; 

 ���N�P�C�J�M�J�[�F�E to participate in discussion, dialogue and 

decision-making on the application of new knowledge 

and technology. 

Facilitation of the proper checks and balances offers no 

guarantee for the solution of problems or an effective 

tackling of issues. ELSA research stimulates the creative 

confrontation of different perspectives, for example in 

debate and dialogue, but it can only do so when others join 

in as well. Creative confrontations may concern particular 

segments of the public (such as patients, consumers, 

parents, citizens or students), stakeholders (industry, NGOs, 
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citizens, professionals, retail), scientists (the life sciences as 

well as social sciences and humanities) as well as those  

from policy and politics (administrators, Þnance experts, 

legislators, decision makers or members of parliament). 

Diverse groups contribute variously to the articulation  

of a multiplicity of ideas, expectations, notions and goals 

around the life sciences. While we often make use of 

simpliÞed distinctions, such as that of experts, policymak -

ers and citizens, these categories in fact refer to a wide 

diversity of groups and individuals. In the following, we 

focus in particular on interactions with the public and  

with policy/politics. 

�*�O�U�F�S�B�D�U�J�P�O�T���X�J�U�I���U�I�F���Q�V�C�M�J�D��
The general public, ranging from citizens to workers in 

laboratories, plays a major role in the development of 

science and technology. People are confronted with the 

applications, and hence the risks, unplanned effects and 

beneÞts of life sciences developments. Furthermore, the 

general public in democratic societies is entitled to join  

in decisions on public matters. In the context of the life 

sciences, this means that citizens have indirect decision 

power (through elections) or direct decision power (as 

consumer, patient or citizen). The public forms an impor -

tant check or counterbalance: ÒExpertise is constituted 

within institutions, and powerful institutions can perpetu -

ate unjust and unfounded ways of looking at the world 

unless they are continually put before the gaze of layper -

sons who will declare when the emperor has no clothesÓ 

(cited from Jasanoff, p. 397-98). ����  

It is often argued that, to be able to join decisions on public 

matters, it is essential that citizens have access to informa -

tion, (various forms of) knowledge and expertise. Both ELSA 

researchers and life scientists have an obligation to provide 

such information and, related to this, education and 

communication. Various different examples are available to 

achieve this, such as:

  Education at schools (competitions, websites, workshops, 

internships and site-visits);

  Training (young) scientists to communicate (even better) 

with various public about their Þeld;

  Public meetings and discussions with scientiÞc experts 

and other stakeholders;

  Entertainment, festivals and exhibitions;

 Films, books and documentaries.

The availability of information and education is a prerequi -

site for the public to understand and evaluate developments 

in the life sciences. However, providing information and 

education about life sciences developments is not a goal in 

itself. It aims to empower citizens to assess and counterbal -

ance different forms of expertise. Experts and the knowl -

edge and information that they provide Ð life scientists and 

ELSA researchers alike Ð have their own biases. ÒPublic 

engagement is needed in order to test and contest the 

framing of the issues that experts are asked to resolve. 

Without such critical supervision, experts have often found 

themselves offering irrelevant advice on wrong or misguid -

ed questionsÓ (cited from Jasanoff, p. 397-98). ����  

Public engagement or public participation exercises may take 

different forms at various levels. The key to public engage -

ment is that the public is actively involved in some issue. 

This applies to more than just an exchange of ideas and 

points of view. In many cases it calls for the organization of 

genuine dialogue. The results may vary: organized interac -

tions may contribute to the exploration of difference and the 

formulation of possible directions for solutions. Interactions 

may be aimed at a) shared study of issues; b) exploring 

differences in views and/or perspectives; or c) formulation of 

shared frames, rules, solutions or visions. In some cases 

(consensus conferences, stakeholder meetings) participants 

are explicitly asked to develop a shared point of view. In 

other cases the conclusions may well reßect the various 

input, but a single conclusion or consensus is not pursued.

�%�*�7�&�3�4�*�5�:
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More important than the actual organization of public 

engagement activities is the framing or the context of 

engagement activities. The facilitation of the right checks 

and balances primarily asks for an analysis of who partici -

pates, who determines the agenda and what is the aim of 

the event.

�'�S�B�N�J�O�H���U�I�F���E�F�C�B�U�F��
Social issues concerning the life sciences may affect the 

public, industry, scientiÞc experts or government regulators, 

to name just a few parties. How these issues are addressed 

and who is allowed to join the debate cannot be derived 

automatically from an issue itself. Who may join a debate 

about some issue and Ð perhaps even more importantly Ð 

who decides on its topics are part of the dynamic and 

debate around technological innovation. A case in point is 

the debate on Food and Genes (Eten en Genen) that took 

place in 2002. This debate, organized by the Terlouw 

Commission, was criticized by a coalition of the Dutch 

branch of Greenpeace and 14 other Dutch NGOs. In a press 

release they claimed that they very much welcomed public 

debate, but that it should be based on an open agenda. The 

debateÕs main goal was to clarify under which conditions 

the application of modern gene technology in food 

production would be acceptable to society. According to 

Greenpeace and the other NGOs, this was too limited a 

question: ÒThe fundamental question of �X�I�F�U�I�F�S gene 

technology is desirable and necessary at all does not seem  

at issue. We are only allowed to talk about �I�P�X it is to be 

appliedÓ (cited from de Wilde et al, p. 66). ����  At a recent 

meeting in The Hague, organized by the Dutch Minister  

of Agriculture, a discussion erupted on the 2002 debateÕs 

agenda. In her opening speech, the Minister indicated  

that as far as she was concerned the question Òdo we want 

GMOs?Ó was no longer relevant. In feed, cotton and other 

products, she argued, so many GMOs are used already that 

there is simply no way back anymore (NRC Handelsblad, 

June 10, 2009). Reactions from the audience and also in  

the various workshops revealed that many people disagreed. 

Attempts to put this on the political agenda were to no 

avail, however.

The question of who or what sets the agenda for public 

debate is not just limited to the debateÕs topic. Part of this 

question is also which arguments in the debate are 

considered valid. Emotions, for example, tend to be pushed 

aside as unfounded, not objective (hence, subjective) and 

therefore ÒinvalidÓ. ���� Thus it is ignored that precisely 

emotions may have a major effect. The British minister 

who during the BSE crisis offered his daughter a hamburger 

in front of the TV cameras to prove that eating beef was 

not a risk has become legendary. It led to major public and 

even media distrust. What this incidence showed is that 

the public, in these cases, is always right. The public uses 

different forms of evidence to establish whether British 

beef is safe or not. It is the effect of this process that matters 

(to British industry and farmers for example). Emotions 

have a large inßuence on social perception, acceptance  

and therefore also the uptake of new developments. 

Finally, the stakes of the debate are important as well: what, 

exactly, is the purpose of articulating views in the context 

of a debate? It should be clear from the start which interests 

are at issue. An example is the assignment of the recently 

established Public Dialogue Nanotechnology Commission. In its 

assignment letter to the Commission, the Dutch Minister of 

Economic Affairs writes that the Commission should make 

clear to the participants that they ought not to expect the 

government to Òfollow up on all outcomesÓ. The Cabinet, 

the Minister points out, has the responsibility to weigh the 

issues on its own, even if it will also Òdeal very carefully 

with the outcomes of the public dialogueÓ. ����  That the 

government does not follow up on all suggestions from 

citizens seems obvious. Conversely, the meaning of 

Òdealing very carefully withÓ leaves ample room for 

interpretation or implementation. 
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�1�P�M�J�D�Z���J�O�U�F�S�B�D�U�J�P�O�T��
A major critique of the American ELSI program of the 1990s 

is that it mainly generated academic output, but that the 

program has had little inßuence on policies. According to 

Michael Yesley, who for years was responsible for part of the 

ELSI program, it was used from the start Òto avoid establish -

ing an independent advisory commission, selecting topics 

of ethics research that will facilitate rather than challenge 

the advance of genetic technology, and spending ELSI funds 

on promotion in the guise of educationÓ (cited from Yesley, 

p. 4).  The ELSI program, Yesley argues, was uncommissioned 

and it was also unclear who speciÞcally was awaiting its 

results. It served as a pretext to be able to say that attention 

was given to the social aspects involved. 

Others agree with Yesley that the ELSI program has had 

little impact.  However, the question is whether Yesley is 

right when he points to the Òuncommissioned natureÓ as 

the main cause for the lack of impact of the ELSI research. 

Another possible cause for this shortcoming is that ELSA 

researchers have poorly succeeded, if at all, in linking up 

with decision makers. 

Scientists and decision makers, according to Lomas,  often 

have a distorted image of each other and insufÞciently 

recognize that both are part of an intricate but shared 

context. Implicitly, they conÞrm the image they have of 

each other: scientists deal with facts and truth, policymak -

ers with values and power.  Scientists expect that decision 

making takes place in a speciÞc setting and at a certain 

point in time. Likewise, decision makers expect from 

scientists that their results are ready available when they 

need them: Òit is like two people completing a jig-saw 

puzzle, each with half the pieces but each working in a 

separate roomÓ (cited from Lomas).  In practice, policy as 

well as research are pragmatic and context-bound. Both 

research and decision making are heterogeneous, complex 

and often take up much time.

More attention for what in the Netherlands we awkwardly 

refer to as Òknowledge valorizationÓ might increase the 

impact of ELSA research. An important aspect of the 

valorization of knowledge is early involvement of decision 

makers in both the overall process and the results of the 

research.  Experience with technology assessment (TA) 

underscores that this is no simple task. This experience 

Òshow(s) that just publishing the results of these quantita -

tive and qualitative studies within academic journals will 

not lead to a big impact in the real world. To achieve that, 

the results need to be purposefully translated and commu -

nicated towards, for example, the policy arena or a wider 

public. Moreover, one needs to build personal connections 

with these different worlds to have an impact on these 

worldsÓ (cited from van Est).

�*�/�5�&�3�.�&�%�*�"�5�&���$�0�/�$�-�6�4�*�0�/�������5�I�F���S�F�M�B�U�J�P�O�T�I�J�Q��
�C�F�U�X�F�F�O���T�D�J�F�O�U�J�T�U�T���B�O�E���Q�P�M�J�D�Z�N�B�L�F�S�T���D�B�O�O�P�U���C�F��
�T�I�B�Q�F�E���J�O���B�O���B�E���I�P�D���G�B�T�I�J�P�O�����*�U���S�F�R�V�J�S�F�T���J�O�U�F�O�T�J�W�F��
�N�V�U�V�B�M���F�Y�Q�P�T�V�S�F���B�O�E���J�O�U�F�S�B�D�U�J�P�O���C�F�U�X�F�F�O����
�T�D�J�F�O�U�J�T�U�T���B�O�E���E�F�D�J�T�J�P�O���N�B�L�F�S�T�����5�I�J�T���F�Y�Q�P�T�V�S�F����
�J�T���O�F�F�E�F�E���G�P�S���U�I�F���B�D�U�V�B�M���V�T�F���P�G���S�F�T�F�B�S�D�I���S�F�T�V�M�U�T����
�J�O���Q�P�M�J�D�Z��
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Attention for the social aspects of innovative knowledge and 

technology is hardly new. This type of research has been 

performed since the 1970s from various angles, including 

bioethics, technology assessment (TA) and science and 

technology studies. ���� From the start of this century, universi -

ties, aside from doing fundamental research, have paid 

increasingly more attention to the governance of new, 

innovative and converging technologies and the question of 

how the expectations of the market, government, civil society 

and science can be aligned. This is what, in this chapter, we 

have called the facilitation of the right checks and balances. 

The need for ELSA research and other scholarly activities that 

contribute to the good governance of new, innovative and 

converging technologies is not restricted to PPPs. These are 

only one place or setting where ELSA matters. While it can be 

argued that there are social issues that are perhaps peciÞcally 

relevant for PPPs, such as the analysis of bold promises to 

solve issues that worldwide are seen as global problems, these 

social issues, however, are not restricted to PPPs. The 

questions and issues that we have identiÞed in this chapter 

are related to life sciences development and innovation in a 

broad sense. As we have shown, technology and society 

co-construct one another: technology, by implication, is 

socio-technology. 

For technology to become embedded in society, both 

technical and social expertise are necessary. These are only 

partly separated domains. ELSA researchers have to be very 

knowledgeable about the technologies they study while life 

scientists, either through experience or interest, are knowl -

edgeable about social issues. However, disciplines have 

different tasks. Scientists consider it their task to develop 

science and technology that contribute to the solutions of 

concrete social problems or issues. ELSA researchers and 

scholars also contribute to solving or coping with concrete 

social problems, but do so by questioning the (anticipated) 

effects of science and technology development. There is, 

then, a clear distribution of tasks between the life or natural 

sciences and the social sciences or humanities. Both bring 

different competencies, but have mutual interests and togeth -

er their skills are complementary. ���� It is only together that 

these disciplines are able to improve the embedding of 

technological innovation.

Today, ELSA research of the life sciences is organized and 

funded in different ways, via single projects of individual 

research groups, small programs funded by NWO or the EU or 

sizable programs that are part of a PPP. ELSA research around 

genomics is, in a number of respects, the absolute priority. 

ELSA genomics is well funded, well coordinated, is visible in 

many contexts and it has led to a consolidated program. 

Within NGI, the social aspects of genomics are explored by 

the Centre for Society and Genomics (CSG) and the Genom -

ics Centres of CMSB, Kluyver, CGC and CBSG. In the current 

round of subsidies for NGI (2008-2013), EUR 25 million have 

been earmarked for the social aspects of genomics. While 

other programs, such as the Leading Technology Institutes 

(TTIs), also pay attention to social aspects, they do so at a 

much smaller level and in a less coordinated fashion. 

ELSA research of the life sciences requires coordination and 

a substantial investment. This will enable programs that 

consolidate different questions and approaches, are visible 

to life scientists, industry, politics and society and have the 

ability to have a substantial impact on the social entrench -

ment of the life sciences.



The need for a coordinated effort and a substantial budget 

does not necessarily imply that ELSA research should be 

organized in one single project or location. Rather, we 

advocate a pluralist approach. Characteristic of the way in 

which present and future societies deal with science and 

technology development is the existence of different forms 

of knowledge, norms, values, ideas and expectations. This is 

no less true for ELSA itself. ELSA research, the scholarly 

activities of ELSA and the institutions involved in this work 

are multifaceted: ELSA brings together different disciplines, 

views, approaches, experiences and interests. This pluralism 

is enriching and should not be reduced to a single type of 

organization. Different forms are needed: 

  Open calls, such as the recently completed NWO 

program on Òsocietal aspects of genomicsÓ, enable 

research that poses a range of questions and makes use of 

a variety of methods, approaches and themes. More 

importantly, open calls allow researchers to ask both 

fundamental questions and to use methods or approach -

es that are innovative, experimental and/or Ð theoreti -

cally or methodologically Ð ÒdaringÓ. 

  Commissioned programs are coordinated efforts  

characterized by producing focus and mass and  

providing a context in which speciÞc questions can  

be addressed or where questions can be addressed in a 

speciÞc way. With respect to PPPs, commissioned and 

coordinated programs can be either embedded in a PPP 

or be realized in independent programs with a critical 

distance from PPPs: 

  PPPs, as deÞned in this book, are collaborative projects in 

which partners from industry, government and universi -

ties work together on equal footing. The aim of PPPs, as 

we have seen, is to produce innovations that realize 

social and economic value. PPPs themselves have a 

responsibility to deal with the social aspects of their 

work. This may concern several things, such as the 

anticipation of and reßection on social issues and 

communication with the public, but also the public 

legitimating of PPPs. Since PPPs are set up with a majority 

of public funds, they are publically accountable for what 

they do. ELSA research may need to be embedded within 

PPPs as the place where mutual learning between ELSA 

research and the life sciences takes place. 

  It is also important to acknowledge the critical function of 

ELSA research. Facilitating the proper checks and balances 

calls for a critical attitude with respect to, for example, the 

vested interests, the hegemony of scientiÞc knowledge and 

the parties playing a role in creating innovations. If we 

take serious the assignment of ELSA research to address 

and confront the many different types of knowledge, 

promises and discourses brought to bear on the risks and 

uncertainties surrounding the introduction of life 

sciences, research should also be independent of PPPs. This 

does not eliminate the possibility of collaboration. 

However, it points to the necessity to have a part of ELSA 

research that is independently organized and funded. For 

this type of research, matching with industry is problem -

atic, as the governance of ELSA issues in these settings 

requires critical and independent analyses of the types of 

knowledge, discourses, parties and institutions of all 
stakeholders, including those partners of PPPs. 
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