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Valorization

A vision on value creation



A. Introduction

Over the last decade, a lot of public and private money has research. This problem has been recognized by the Dutch

been invested in research in the life sciences under the government, and several important and rewarding initia -

assumption that this will generate substantial economic tives have been taken in recent years. Examples are the

and social benebts. BioPartner program (2000-2005), the Technopartner
program, and the valorization activities of the Netherlands

The life sciences offer technological solutions for many of Genomics Initiative (NGI), the Foundation for Applied

the health and resource-based challenges that the world Sciences (STW) and Innovative Drug Research and Entrepre -

faces. Developments in the life sciences can help increase neurship in the Netherlands (STIGON; ZonMW).

the supply and environmental sustainability of food, feed

and bber production, improve water quality, provide While these initiatives are primarily directed at strengthen -

renewable energy, improve the health of animals and ing technology transfer out from our academic institutes,

(ageing) people, and maintain biodiversity by detecting the need was felt to also stimulate a closer and more

invasive species. However, the life sciences beld is unlikely effective relationship between academia and industry and

to fulPll its potential without appropriate regional, national create an open innovation culture. Thus, in all important

and, in some cases, global policies to support its develop - application sectors of the life sciences, public-private

ment and application of ensuing knowledge production. partnerships (PPPs) have been set up, covering a wide range
of topics. Examples are the Center for Translational

The impact of life sciences research can already be illustrat - Molecular Medicine (CTMM), focusing on diagnosis and

ed with many examples, for instance better clinical imaging of biomarkers in the health sector, the Top

treatments, less pressure on the environment, new business Institute Food and Nutrition, covering research issues in the

activities through spin-offs and the production of new Peld of food and health relevant for the food industry, and

products and services at existing companies. Several the Top Institute Green Genetics on research relevant for

applications such as biopharmaceuticals, in vitro diagnos - the plant cultivation industry. These initiatives provide

tics, some types of genetically modibed crops and enzymes opportunities for the strengthening of our valorization

are relatively OmatureO technologies. On the other hand, track record in the life sciences.

there are many applications with limited commercial

viability either due to absent supportive policies (e.g. Government and stakeholders should be fully aware of the

bioplastics, some biofuels), or because they are still in the typical characteristics of innovation in the life sciences,

experimental stage, such as regenerative medicine and such as the need for focus and mass to be able to compete

health therapies based on RNA interference. internationally, requiring integration and coordination of
activities. Another characteristic is the relatively long

Even though there is a solid scientibc foundation for timespan it generally takes to fully develop a new idea into

building a strong valorization track record, the Netherlands a marketable product (often more than ten years). Finally,

is still lagging behind in the valorization of life sciences 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 Olnnovati -

etraject ChemieO (innovation route chemistry), all sectors
which are covered by this book. Two of these also coincide
with the Sleutelgebiedeifkey areas) of the Innovation
Platform: Flowers & Food and Chemicals.

In order to fully utilize our countryOs valorization potential,
a stronger entrepreneurial climate at universities as well as
in industry is mandatory and needs to be further stimulated
and supported.

8IBUWBMPSJ[BUJPO

The Dutch Innovation Platform debnes valorization as Othe
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 activitiesO.

The process of creating added economic and social value
out of research bndings 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 bnancial resources.

Valorization is, however, not only the dissemination of
research bndings. 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 Pnished their degrees, the impact of which is often
underestimated. However, ultimately valorization is the
transformation of knowledge into concrete new products,
services and processes.
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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 Prms and those that lead to the start of

a new company. For the brst 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 depnition 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 specibc 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 specibc 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 OuniversitiesO)
have a central place in our vision, as they are important loci
where valorization of research pPndings 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 Prmly 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.



FIGON recommends the Scottish Knowledge Transfer Grants
Recently FIGON, the Dutch Federation on the Innovation of Medicines, presented a series of recommendations
to stimulate the creation of new drug companies out of academic research.

One of these recommendations emphasized the need to recognize valorization as a central mission, and
consequently, as an unambiguous commitment of universities. To allow Technology Transfer Offices to function
on a truly professional level, new money should be made available without requiring matching support from
institutes. If not, it would be seen as competitive with core research and teaching activities, and affect
academic motivation in terms of validation and commercialization.

FIGON recommended considering the Knowledge Transfer Grants (KTG) implemented by the Scottish Funding
Council as a best practice to boost technology transfer.

The KTG have been allocated since 2001 and concern funding on top of what institutes already receive for
teaching and research. Annual funding currently amounts to approximately EUR 22 m, of which around EUR 5 m

is available for each of the two major Scottish universities of Glasgow and Edinburgh (size comparable to Leiden
University, including LUMC). The success of the KTG system is illustrated by the fact that academic productivity
in terms of patents, licenses, spin-offs, etc. is four times the average of the ten major universities in the USA and
also substantially higher than the UK average.

Taking the Scottish model as a best practice for our country would imply that the Dutch government invest an
additional 2-3% of current funding (“eerste en tweede geldstroom”) available to the universities, corresponding
to an overall EUR 100-150 m annually. While this amount is in line with the more recent recommendation of the
Valorization Project Group of the Dutch Innovation Platform, it seems wise to analyze the conditions and the
strict monitoring system under which the Scottish government is making this funding available.

Source: FIGON, Creating New Drug Companies by Empowering Academic Research, October 2007

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
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draw conclusions and recommend actions that are neces -
sary to reach the desired situation in 2020, we will brst
describe the current status. Section C presents our vision of
what value creation in the life sciences entails, and, more
specibcally, 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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Commitment
By 2020, Dutch universities have:
High commitment for the valorization of research from

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 Prst steps towards this goal are already in people at all levels (executive boards of universities and
progress; further reinforcements are still necessary and will academic medical centers, faculties departments, research
be presented in section E. groups);

Technology Transfer Ofpbces that fall directly under the

The universities

In our vision, by 2020, optimal exploitation of the results of
life sciences research in the Netherlands has been realized
through important changes. Our brst 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.

Culture

By 2020, Dutch universities have:
An excellent base in the life sciences;
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;
An incentive system that motivates and rewards entrepre
neurial researchers;
A culture that also values making and doing business.

responsibility of the Executive Board (illustrating this
commitment), and striving for coherence with education
and research;

Researchers that exploit their bndings through TTOs.

Capacities
By 2020, TTOs at Dutch universities have:

The capacity for scouting and screening of ideas and
knowledge on intellectual property;

Professionals who are able to develop business concepts
(set up a management team, perform market analysis,
write a business plan, secure funding);

Funds for studies to establish the feasibility of a new
business concept or start-up company;

A network of business people who are able to act as
coaches for new companies;

Professionals who are able to negotiate, secure and carry
out knowledge transfer deals with new and existing
companies;

*EFBMMZ WBMPSJ[BUJPO JO MPPLT MJLF UIJT PSHBOJ[BUJPO XJUI BOE BSPVOE
HPWFSOPST SFBMJ[F UIBU WBMPSJ[BUJPO JT B DPSF UBTL BOE UIBU UIFZ GPSNVMB
TFOJPSJUZ BOE FY®@FSUJTF JO UIF 550 OME IBCJUT BSF BWPJEFE BOE 550T BSF CS
JOWPMWJIOH $&0T PN DPNQBOJFT

Edward van Wezel, Managing Partner Biogeneration Ventures
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Created an nationwide network of TTOs to exchange
know-how and experiences, adopt best practices and
pool resources and results whenever appropriate.

$POEJUJPOT
By 2020, the following conditions have been met for
realization of these goals:
The national government has an explicit policy that
universities are responsible for knowledge/technology
transfer and exploitation;
This policy is implemented through policy instruments
and related budgets;
The budget for valorization activities at universities

and their TTOOs is supplementary to the existing budgets

for education and research;

There are no matching requirements from universities
for these budgets for valorization activities;

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;

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;

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.

$VMUVSF
By 2020, open innovation is Bourishing because:

Cooperation between academia and industry is

standard in all belds of life sciences;

Industry and other social stakeholders are able to
articulate demand; universities are keen providers of
knowledge, technologies and concepts for application

by industry;

Bioregion Netherlands (www.lifesciences.nl) B consisting
of regional and countrywide networks and clusters b

is accessible to international industry and attracts new
businesses.

$POEJUJPOT
By 2020, the following conditions have been met for
realization of this culture:

Universities and industry consider an entrepreneurial
climate as one of their greatest assets;

Government and stakeholders are aware of the need

to focus on excellence and competitiveness within the
context of the existing PPPs;

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;

Regulatory procedures and measures delaying economic
or social use of new innovations have been alleviated;
An active policy for attracting foreign companies and
keeping Dutch companies in the Netherlands (taxes
incentives, facilities, free regulation) has been developed;

S5FPQFIOOPWHWBEMVD QVEMJID QXEBISMBAHS The government has developed an explicit public

TIJQT

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 specibc belds, bnancially

supported by the government, are considered crucial for the
development of an open innovation structure by 2020.

procurement policy (launching customer) similar to

the SBIR regulations in the USA;

The national and regional governments promote the
Netherlands as one of the top bioregions in the world

in terms of knowledge, partnerships, bscal advantages,
investment climate, geographical location, etc.
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7BMDSFBWIBOO (demand-driven, user-inspired) research programming,

In our vision, the chain of value creation ranges from and interaction with potential users during the research.
awareness to economic and social added value. We reem - Here, we will focus on the transfer of research bndings
phasize that valorization is an iterative, non-linear process. into concrete new products, services and processes. These
This means that valorization is not only transferring value creation chains consist of eight discrete stages of
knowledge from a university into a new company or new valorization (see box: OThe eight stages of valorizationO).

business of established companies, but it also includes

5/FFJHMWBHRKYBMPSJ[BUJPO
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"XBSFOFTT 4DJFOUJGUD, > ABMPSJ[BEJIP
FBTJCIMJUZTBMJEBUJ] OUSPEVE!

PG VUIMIJ[EUIPRSFBUJPQ UVEJFT

"XBSFOP®TUJIJMJ[BUDPOUJOVPVT BXBSFOBMPBGBUNVEM®IFTF MFBE UP QSPPG PG DP(
VUIJMJI[BUJPO PG SFTFBSDI SFTVMUT JISEFRMUISFBD ODFXBSPPGHPTZDBEBONDFQU JT EFN
JO UFSNT PG BDBEFNJD DBSFFS CVU BREPDRBBUOODIBMWZQPISBVIMEOFEMFRTBSZ JO
DPOTJEFS FYDFMMFODF JO UFSNT PG QPWFRPOTUVBWBGEBE¥MEB GRIIDFFOIJFUWIFBEJOH Ul
BOE OPU POMZ JO UFSNT PG CFOF%U GFPPG TORRUMBE¥HB QSPHSFTT

4DJFOD3$%BUSRO TUBHF MFBET UP SFT$NMNNRSBUBBRABTRORODF B QSPKFDU IBT SFE
OPWFM BOE QBUFOUBCMF BOE XI1JDI| BSHPR\DIHFFNMNFGDQ BIFEB UKPDFRINBHREGU PS JT XF
BOE GSPOU MJOF TDJFODF JT UIF %STW BROGIBRTP O GVBAWU IEBFEFWHAMEeRNFOU XJMM
TVQQPSUFE XJUI B TUIJNVMBUJOH FOWCZPBORNFIL POBM UMFOGVOEJOH QSJWBUF NF
GBDJMJUJFT BOE TUSBUFHJD UIJOLJOHNGB MIJDFOITWGEFIS PWE UF BWORPIJIFS DPNQBOZ
'FBTIJCIMIUZTUBHF DPO%SNT UIF QPUFORSBEW CYTJOFTT

WJIJBCJIJMJUZ PG UIF QSPKFDU 51JT MFBEANWF SETBRGDBTFHP IO MUUBHBWBGBSMVEFT B
QSPUFDUFE CZ QBUFOUT BOE UIBU IBWWBIS HF+ QIriDWBAVORU BBM JWI N BRIV OFFEFE GPS JO
JOUP B QSPKFDU JO B 111 PS JOUP B QBFEVESL PSS IFPH QBWMX¥OJDBM USBIJMT %FME
7BMJEBBUFPIOTUBHF MFBET UP UIF DSFBYSPDODFRFGFB C’AN®BTUSBUJPO QMBOUT
QMBO PS B XFMM EF¥%OFE QSPKFDU 4UBSVHMBWUWIPEBDEIBRWNBM GERPWBIABSLFUJOH E
QPUFOUJBM TUBSU VQ DPNQBOJFT CZ& BFJNBO/BIGFH BOWMREFEPTUT JO DBTF PG EJ
GPMMPX VQ SFTFBSDI BOE UIF EFWFMHRFQWF OBRSFGT B CTKPAMDIE CR HROFFSONFOUBM SF
QMBO UIBU XJMM BUUSBDU B UFBN BOENSPWBTBIWP SBZIEFMBDIBODODBEFOT UP UIF NBSL
JOWFOUJPOT UIBU IBWF QSPWFO UP CK BPRPWNFNFBWMMEBYIJBENMPTUMZ BOE DBO D
FJUIFS BT B MIJDFOTF PS BT B TQJO PGI®USPEVDUJPO
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4A4VDDFTTGVM JOOPWBUJPO SFRVJSFT UIBU UIF FOUJSF WBMVF DIBJO CF BEBQUFE
TINVMUBOFPVT BOE JUFSBUJWF QSPDFTTFT UIFO ZPVuMM IBWF NVDI NPSF DIBODF

DIBSBDUFSJ[FE GPS FYBNQMF CZ UIF JOWPM
XBzZz HPBMT BOE BDUJWJUJFT DBO CF NVDI

FNFOU PG QFPQMF JO CVTJOFTT EF

CF FS EF%OFE 55*T DBO QMBZ B SPM

&NNPFIKHFOIPIDIFSFTIBPFREMP CBMEY %60JMFWES
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$IBSBDUFWBVBWPBIJJRUMNIGBIFODFT
There are a number of characteristics that apply specibcally
to the life sciences, and which inBuence the value creation
process in this beld considerably.
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;
Risk > Risk probles 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;
Money > The R&D trajectory is expensive due to the cost
of beld trials for new plant varieties, (pre)clinical trials,
the amount of resources to get approval from regulatory
authorities, etc. Thus, substantial cash Row is required;
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;
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 certibcate
of value during this long and expensive process is the IP

that protects bndings, and which can be sold to the next
investor or company in case of a takeover.

(MPCBMJ[BUJPO

In the life sciences sectors globalization is important in two

ways:
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
benept from investments in the life sciences and the
strong knowledge base that has been built in the Nether -
lands. For the Dutch economy to probt 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.



"HFOEJBNINB1SJOU

&TUBCMJTIFE JO "HFOEJB JT B DPNEG@RGIZNYVIBW AF OVEBFESTOHIF )FBMUI $BSF *
UIF EFWFMPQNFOU BOE DPNNFSDJBMJ[BUNIPE® TPGCOFEVIEBQBSPWMFUWD PSEFS UP CF .
UIBU BTTJTU IFBMUIDBSF QSPGFTTJPOBNMBMBUOEBE QTEYSEBBDFY QBEIBNMBHF BOE TVCTFRVEF
DPNQBOJFT JO EFUFSNJOJOH UIF EJBHDARPTTUTP QBPHOPTUT 'PGEDPNQBOJFT UIJT MBT
UIFSBQFVUJD SFTQPOTJWFOFTT PG DBIONDFRERIUBMD UOCERSY NBYBMHOBOZF@IF2U PO B OfF

*0 "HFOEJB CFDBNF UIF %STU DPN'®B0.BNNWBDBNABSDIBMFBFJTIJPO PG UIF )FBML
B UFTU %/" DIJQ UIBU QSFEJDUT UIF 8PBISPGTCSEBVMM DBOPIFSHSFTT BOE UIVT IFB
SFDVSSFODF .BNNB1SJOU *O .BNNBQBESBMNME ERNFPWIBFIJNCVSTF JU 51JT JT X
%STU JO WJUSP %JBHOPTUJD .VMUJWBWSIFBFFJTOE MJNTUBE VT PG URT QSPHOPTUJ
BDRVJSF DMFBSBODF GSPN UIF 64 'PPEBDEP®B S \BS FENJDSFBBBUHM2 DPOWJODFE PC
'%" 00 UIF CBTJT PG .BNNBQSJOU BO.BWARBARBJBUPVU POF UIJSE
PG CSFBTU DBODFS QBUJFOUT PO BWFSBHF DBO CF USFBUFE XJUIPVU
DIFNPUIFSBQZ BOE JUT IFBWZ TJEF FG&IBMB INBOE QFPWF ®UIBNM NBSHFOEJBUT TVDDF
GPS UIJT %/" DIJQ JT WFSZ MBSHF BT BIGPVWQQPSUX®HFNM BRMILFPTF XIP XFSF TP F
64" BOE &VSPQF BSF QPUFOUJBM CSFBTWDDBEODFSDQBBEBOHTURBKBTUJBBO WBO EFS
CFOF%U GSPN .BNNB1SJOU UFTU SFTVMGTSPNNFSDJBM "QQMJDBUJPOT BU "HFOEJB
JT SBUIFS OFX BOE JU DPTUT WFSZ NVDI UJN
.BSLFU JOUSPEVDUJPO PG UIF "HFOEJ® RGWU EFR BOIKMT PBBUIFT JOWPMWFE UIF .JC
WBMJEBUJPO BOE BDDFQUBODF PG JUBOE TADIP GPNULF "64G BBV SPIWBAM UDI )FBMUID
GPS NBSLFU JOUSPEVDUJPO CZ UIF '%'UJFA )IPBARWD BBBF *OTVEBODF #PBSE?3
/JEUIFSMBOET IPXFWFS NBSLFU BQQSPWBM EPFT OPU OFDFTTBSJMZ
NFBO UIBU IFBMUI JOTVSBODF DPN QB OAPPSBES RELNGSVE QN ETDBMITUCFMPOJOHU *OUFSWJ.
PG UIF UFTU )FSF FWFSZ OFX '%" PSEfR#HBEPQIPWER UFRRT PP M -BZ

Foreign investment or establishment of R&D sites in most other European countries and the USA realize the
the Netherlands. The market environment is important importance and potential impact of the life sciences as well.
for keeping Dutch companies in the Netherlands, and In the spring of 2009, the UK established the Ofbce of Life
for attracting foreign companies to do research in the Sciences, led by the Minister for Science and Innovation, in
Netherlands. Therefore, the generic tax and investment order to support the UKOs life sciences industry as a major
climate is a parameter for valorization that needs growth industry and to help ensure the UKOs place as a
attention as well, in order to be able to translate our global leader. Similarly, France and Switzerland have
investments in research into economic and social recently expressed interest in reinforcing the life sciences.
added value. These developments show that a country has to act
aggressively in order to stay ahead of competitors, and
It should be noted that an up-to-date global vision is needs to have the ambition to become or remain one of

mandatory at all times in terms of policymaking, since the top bioregions in the world.
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*VOEFSUBLF UPEBZ UP FOTVSF UIBU UIF

QSIJWBUFMZ GVOEFE SFTFBSDI

TBNF UIJOH JO UIF QIBSNBDFVUJDBM JOEVTUSZ

4PVSDF 4QFFDI UP UIF IFBET PG 3 % PG UIF *OUFSOBUJPOBM 1IBSNBDFVUJDBM 3FTFBSDI -B

"OEZVSOIBAN 4FDSFPBSYBGCGRPSFBMBOEPSBOEFMBPOFDSFBBEBGFPS

#VTIJOFTGOP W BLOIRPLIMMT

8F OFFE UP EP NPSF UP FOTVSF UIBU UIF 6,
DPNQBOJFT UP EP CVTJOFTT 5IF (PWFSONFOU IBT B DSVDJBM SPMF UP QMBZ

QSFWFOU UIF 6, GSPN NBLJOH UIF NPTU PG JUT TUSFOHUIT

4PVSDF 'PSFXPEBJFODFT #MVFQSJOU +¥WIMEJOH #SJUBJOuT 'VUVSF

%JGGFSFODWBMVFFBWIBA@JIFFBMUI

BHSP GBRPEIFNJDBMIFSHZDUPST

The life sciences beld bnds 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 brst bve stages, but show the largest
differences from the commercialization phase onwards (stage
5-8). Differences that affect valorization are discussed below.

5/FIFBMURDUPS
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 beld including
the three Leading Technology Institutes (TTls) CTMM, Top
Institute Pharma (T1 Pharma) and the Biomedical Materials
Program (BMM) b 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
OParelsnoerO, 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

IFBMUIDBSF JOEVTUSJFT CFDPNF B NBKP¢
(JWFO UIF JODSFBTJOH DPNQMFYJUZ PG UIFSBQFVUJD JOOPWBUJPO HSFBUFS DPP
8F BDIJFWFE UIJT JO UIF BFSPTQBDF BOE UIF DJWJ

DPOUJOVFT UP PGGFS BO BUUSBDUJW



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.

The Pharma industry is transitioning into a new business model in which the early phase of the R&D path is
becoming increasingly outsourced. In the public domain, increase of scale and free exchange of preco'&petitive
research are easier. This creates plenty of possibilities for universities and university medical centers.

.BBSUMGBGMFS.FRICFB® |IF#PBPE0IJSFDRECSIEBOJWFSFBUZBMO UF S

(Quote from telephone interview on August 18, 2009)
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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 brst PPPs in the Nether -
lands: the Tl 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 debne 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 benebting 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 peld
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 debPned themes

that line up with industriesO interests are expected to occur.
Since the economic impact is strong in this area, rebalanc -
ing of scarce governmental funding is to be discussed.

5IFDIFNJDBROITFSHZD UP S

Only a few brms in the Dutch chemicals & energy sector
apply bioprocessing. Most of them participate in the PPPs in
this beld. 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, conbdential access to the results of
the research activities in the Centre that are performed by
academia and Pnanced 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 |, box on page 55).

Patents are important carriers for transferring research
Pndings 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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3FMIBCMF %/" EJBHOPTUJDT GPS BCPVU SBSF EJTFBTFT IBWF CFFO EFWFMPQFE
TVG%DJFOU UIFSBQZ FYJTUT 5IF TPDJBM WBMVF PG UIF EJBHOPTJT JT USFNFOEPYV
UFTUT QFSGPSNFE BOOVBMMZ QSPWJEF SFMJFG JO PG UIF DBTFT *ODMVEJOH U
IBE UIF TBNF HFOFUJD EJTPSEFS UIJT BOOVBMMZ SFMJFGT BCPVU QFPQMF 1
PG UIFJS MIWFT 6OEFSFTUJNBUJPO PG WBMPSJ[BUJPO QPUFOUJBM BMTP IPMET GI
UIF WFSZ XFMM EF3%OFE QBUJFOU QPQVMBUJPO~UIFTF UIFSBQJFT BOE UIF JOGPSN
EFWFMPQNFOU PGUFO QMBZ B NBKPS SPMF JO WFMPQJOH UIFSBQJFT GPS DPNNF

(FSU WBBINNFOFBP GVNBOQFOFUBBG.$ MF B PRESI B F O UGRSS
.FEJDBM URNPMPHZ#BOBESKUOORKS7BMPSITRBSEO

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).

patent for an invention in the chemicals or pharmaceuticals
belds. 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.
Except for issues specibc to the life sciences, in this sector

In addition, an important stage in valorization with the other aspects also play an important role in the valorization

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

chain, such as certibcation 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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4UBHFXBSFOF®UJIJMJ[BUJPO addition, there is too little awareness of the specibc
Although business development courses are offered to expertise that is needed to create value out of research.
young scientists in the life sciences at a number of universi -

ties, scientists in the Netherlands are still only vaguely 4UBHHDJFOD3%BUIJIBSNEJTTJIPO

aware of the usersO value of their research, and more Although many universities and other public research
specibcally, of the commercial or social value of potential organizations (academic hospitals, research institutes) have
applications of their Pndings. The culture within most institutionalized valorization support activities, there is still
universities is dominated by norms and values that relate to little commitment to valorization at the strategic level of
performing high quality research and education. In these organizations. Missions of most universities are

S5IFTVDDPGT6 -FVWEOTFBSBIFWFMP QN8B U

, 6 -FVWFO IBT CFDPNF XFMM LOPXO GPS JUT BQQSPBDI UP WBMPSJ[BUJPO BOE LC
VOIJWFSTJUZ B TFQBSBUF FOUJUZ , 6 -FVWFO 3FTFBSDI %FWFMPQNFOU -3% IB
BOE TVQQPSU UIF USBOTGFS PG LOPXMFEHF BOE UFDIOPMPHZ CFUXFFO UIF VOJWEF
UIJT -3% PGGFST QSPGFTTJPOBM BEWJDF XJUlI SFHBSE UP MFHBM UFDIOJDBM BOE
-3% JODMVEF DPOUSBDU SFTFBSDI *1 NBOBHFNFOU UIF FTUBCMJTINFOU PG OFX S
TQJO PGG DPNQBOJFT BDDFTT UP WFOUVSF DBQJUBM BOE UIF QSPNPUJPO PG IJH
UJPO CZ TUIJNVMBUJOH OFUXPSLJOH JOJUJBUJWFT

51F NBJO FMFNFOUT PG UIF TVDDFTT PG -3% BSF

" MPOH UFSN DPNNJUNFOU PWFS B QFSJPE PG NPSF UIBO ZFBST SFTFBSDIFST
XJul JOEVTUSJBM JOOPWBUJPO BOE IBWF MFBSOFE UIF QSPT BOE DPOT PG BDBE|!
"EFDFOUSBMJ[FE NBOBHFNFOU TUZMF UP HIJWF SFTFBSDIFST BOE SFTFBSDI HSP
IBOE CVU TUJNVMBUF UIFN UP DPNQFUF GPS JOOPWBUJPO JO UIF NBSLFU PO UIF
5F JOUSPEVDUJPO PG BO JOUFSEJTDJQMJOBSZ NBUSJY TUSVDUVSF XJUIJO UIF V
SFTFBSDI FYDFMMFODF QSFWBJMT BMPOH POF MJOF XIJMF WBMPSJ[BUJPO FYDFI
5|lF JOUSPEVDUJPO PG JOOPWBUJPO DPPSEJOBUPST UP FOTVSF DMPTF DPOUBDU
5F BQQSPQSJBUF NJY PG JODFOUJWF NFDIBOJTNT UBSHFUFE UP UIF SFTFBSDI H
SFTEBSDIFST

#VEHFUBSZ BOE IVNBO SFTPVSDF NBOBHFNFOU BVUPOPNZ XJUIJO UIF VOJWFSTJL
BVUPOPNZ UP CBMBODF SFWFOVF BOE FYQFOTFT

4PVSDF ,PFOSBBE %FCBDLFSF5BOBRHWFORGMEBEFWHP WMF®TOPMPHZ 5SBOTGFS 0SHBOJ[BUJPO
*NOQSPWJOH *OEVTUSKET#BSP0OOP MIOLZTWP M



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 Othird missionO, which
activities and instruments are needed to support the
objectives, and a proper monitoring and evaluation system
that addresses the third mission as well.

AUBHFTFBTJC BWR/IEMJERVBRMB G50 T
RVFTUIJPBBRBBFOOUHEHRSFTTVSF

In most universities, Technology Transfer Ofbces (TTOs) have
only recently come into existence. In the brst years, they
were staffed primarily with ofbcials 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 specibc markets
and who have realistic expectations about the Pnancial

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 Oprotected bnding® and commercialization
of bndings.

% FBEMDT

51J0L ZzPVS 550 EPFT OPU OFFE PCKFDUJW
51J0L ZzPVS 550 XJMM HFOFSBUF MPBET PG
51J0L ZzPVS 550 XJMM CSFBL FWFO JO MFTT
51J0L ZPVS 550 DBO CF TUBGGFE XJUI 2MP
51J0L JUpT BMM BCPVU NPOFZ

51J0L JU JT OPU BCPVU NPOFZ

51J0L ZPVS QBUFOUT EPOpU OFFE NBSLFU.
51J0L OP POF XJMM OPUJDF UIF TDBSZ JOIL
51J0L ZzPV EPOnpU OFFE B MBXZFS GPS ZPV:

51J0L B MBXZFS XJMM IBOEMF UIF EFBMT

4PVSDF 3VEZSWRURAOH I UBSU VOQT*#SPX PO USFI

#FMHJVN

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 bnding has to be patented, it takes considerable effort to
get an overview of relevant patents and to bnd out if there is
an infringement. In the USA, the market is even more
assertive against infringement and in litigation. International
organizations have identiped the problems with the patent -
ing system and are discussing how to deal with them.

4UBHFBMPSJ[BUVEGOBDRGYQFSUJTF
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



1SPHFOBUYPCIJPMPHZ needed, including professionals who understand both
1SPHFOUJY OSUIPCIJPMPHZ # 7 JT BO BuiBddsaid FesPaBhBspeak thér FahgL éyasMind know
TQJO PGG DPNQBOZ 1SPHFOUJY XBT RheuBkidvaddineeds. Bné aBudl Qz& Of sRifbdbseeP N
5XFOUF 60JWFSTJUZ JO CZ GP SN F Dutch Brivar3ityG POS G &ifF far e dw-theFeQuired critical
WBO #MJUUFSXJKL BOE +PPTU EF #SV e anGdeSritigSalify A0ithih @he’corfekk dfTa PPP,
1SPHFOUJY EFWFMPQT $VSJOT 5. B \indu3tRaV gartRef(&) €aR groyide/eBsendiaMinpui\oB tddrket
SJBM GPS DMJOJDBM BQQMJIJDBUJPO J @eddBr@ Busthéskldxzfe8dd.UJWF TVSHFSZ 5I1F
1SPHFOUJY QSPEVDU QPSUGPMJP DVSSFOUMZ DPOTJTUT PG B OPWFM GBNJMZ
PG DBMDJVN QIPTQIBUF TZOUIFUJD C POUYFBHFCGPWNNFNIIIIB B QBB O H
TUFN DFMMT BGUFS JNQMBOUBUJPO  Anissue related to the commercialization stages in a more
general way has to do with the Dutch start-upsO insufbcient
1SPHFOUJY OSUIPCJPMPHZ PCUBJOFE &hidyBdybw. Oty &S&nRddchisliBs{dnt@lsi3eBor grow
UJPO 7FOUVSFT JO FBSMZ B MM P X Jriibld matulre 1BrD; Dthdvs Ravddddsdn far B/ et stidi€yy
NFOU PG JUT UFDIOPMPHZ O0OMZ B ZF Bush bsEnerirsy wilhlbr BeNing théntselBe® toJaBoildr T U
NFOU BHSFFNFOU XJUI /V7IBTJWF 64 % companyi@tteBEsidds. QHisZshhkiue to the absence
B NFEJDBM EFWJDF DPNQBOZ GSPN 4 Bdlofg-ddriHdensi§enty iXthd Bet of instruments needed
GPDVTFT PO EFWFMPQJOH QSPEVDUT (6 8uffpdN StertduN & dii. X/adddskeBsbrk\AcEouhivids tHis, D B M
USFBUNFOUT PG UIF TQJOF 6O0OEFS Ul RatyirdSin laBk®f éxpérieBdddhtaRaydmentiable to run a
IVTBTIWF XJMM HBJO BDDFTT UP 1S P Hlar@tkdnvpady, insdif®diehHatddn@P isiness goals, to
TVCTUJUVUFT EFTJHOFE UP BDDFMF S Bddiof LD d-rehii dva gerdorr et ey ostB proof
OPWFM NJDSPTUSVDUVSF DSFBUFE CZofRof@gpsudeFUBSZ NBOVGBDUVSJOH
QSPDFTT *O BEEJUJPO /V7BTJWF PCUBJOFE FYDMVTIJWF XPSMEXJEF
EJTUSJCVUJPO SJHIUT BOE BO FYDMYV TANBARI M H EPRIB B A RSV $BUB PO
1SPHFOUJY FOUJSFMZ VOEFS DFS UB J QGDnb dagriat\épdct8ldodatler to Hadpkn by ithélf: when
NIJMFTUPOF QBZNFOUT the objective is to create added economic and social value,
specibc activities relating to the objective need to be in place.
IVNTBTIWFuUT JOJUJBM DPNNJUNFOU BMM&Nethela8dR id sefUk Yag@rig behindilvhigadiifes to
HSPX JO UIF TQJOF NBSLFU CVU BMT RstidiPatdxtie Seldatdie VforizatidV StageR iQ thévaluel U T
VOJRVF GBNJMZ PG CPOF HSBGU N B U Fcg&atBrivtAain Bk BrdidBdse df NGI E0@EM®Y has
UFSN DPNNFSDJBMJ[BUJPO PG UIFTF GRoRithabindepa@@sEtlofvizivbBlan€e8 indt@uiments is
PUIFS XPSET JO DPVSTF PG B DPVQM me&ded id brd@Sd stinluéte Vhlbr@dtlah Ya iBnber of them
EFWFMPQFE JOUP B HMPCBM QMBZFS B@&dcrddied rdcéniy\drs lare ndviDopéfafiohANIT@ Elso has
BT B SN CBTF GPS GVUVSF JOOPW B U therssion to stimulate the utilization of research results,
and has developed instruments. Yet, compared to the
4PVSDF XXX QSPHFOUJY DPN 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

capital needs and regulatory requirements. Similarly, if which ~50% is matching funds, excluding direct funding
transfer to large companies is the objective, proper legal, from the Ministry of Education, Culture and Sciences, and
business and marketing expertise is needed. Thus, if NWO and STW programs and projects), public funding for

valorization is a true goal, a critical mass of TTO staff is the distinct valorization stages is rather limited (see Table 1).
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TQJO PGGT UIBU XFSF TVQQPSUFE CEM TR JMNKPTQISORHPS BNFT WEBNIBOE BT B DPOTER
QFSJPE JO PSEFS UP BOTXFS UIFI G MBMRXIOGE RIFFEBNPXIJDI JO UVSO JODSF
8IBU BSF UIF FYQFSJFODFE EFUFSNJOBOUSBIZUT QB DIFOW FEQP SSBBMUVEBM 'JOBMMZ
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CVTJOFTT EFWFMPQNFOU PG UIF TQJO>f 3 NGFBN
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LOPXMFEHF BOE WBMPSJ[BUJPO
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In addition, these budgets are temporary; for instance, the of valorization issues of policy makers within public

NGI budget for valorization (EUR 32.5 m) is currently research organizations and at the national level has
one-third of the total available for valorization, and will increased in recent years, considerable actions have to be
only be available until 2012. developed in order to overcome the innovation paradox

(good in science, not good in valorization). We have
Overall, we can conclude that valorization of the life excellent research in the life sciences; the next step is to
sciences in the Netherlands comes against a number of have successful business in this peld.

serious barriers. Although the awareness of the importance

[(*7BMPSJTBUW ORG HSBQE®EPBDI UuJpoO MJDFOTJOH BOE CVTJOFTT EFWFMPQN
URVBMPSJIJRUIMIGBIJFODFT BOE XPSLTIPQT BOE PSHBOJ[JOH WJTJUT U
/(* 3T TUSIJWJOH UP JNQMFNFOU UIF ORDBEVPBEISYBNEBOVEWF WQWPTFOTVSF
TVDDFTTGVM WBMPSJ[BUJPO PG UIF SFTFBSDI SFTVMUT PCUBJOFE JO JUT
SFTFBSDI DFOUFST BOE UP CPPTU UJE*WBBIFPBXBERBO JO UIF MJIJGF
TDJFODFT TFDUPS JO HFOFSBM 5IF /(*/{BMPISTFRUVQ B TDRSBSFBAY JFU PG BDUJWJU
JNQMFNFOUFE BMPOH UISFF NBKPS BDUOV¥POD MJICEFVMM TUBSU VQ PG MIJGF TDJFODFT
4UBSU VQ 4VQQPSU JODMVEFT UIF /(* TFOU)
/(*(FOPNJDFIOUSFT B DPBDIJOH QSPHSBN UP IFMQ QPUFOUJBM
&BDI PG UIF /(* (FOPNJDT $FOUSFT IBTUIBISPEOVTCUEHRFWBPKES BOE UIF /(* 1SF TFFE
WBMPSJ[BUJPO BDDPNQBOJFE CZ B TFUHRBE ON’PBMRHI D BM JPOEUBBNMNFEID 3PM EFWFMP
GVSUIFS TUIJNVMBUF UIF /(* (FOPNJDT BFOUSEVTH® BOIOYEBO®Z /(* BMTP QSPWJEF?
BXBSET B &63 N 7BMPSJTBUJPO "XBSHWHRPHBIMIGF(FOPNODFT DPNQBOJFT UISPVHI
$FOUSF UIBU IBT QFSGPSNFE CFTU JO TUFFBU\VISFGE WBMPIP[BUURD .BTUFSDMBTT #JP
OFUXPSL BDUJWJUJFT GPS ZPVOH FOUSFQS
/(*7TBMPSJTBUXPS L TIJQT XJUI :FMT /FU BOE /FX 7TFOUVSF
4USPOH BOE FGGFDUJWEF 550T MJF BU UIF IFBSU PG TVDDFTTGVM
WBMPSJ[BUJPO /(* UIFSFGPSF CSPVHIU @%AV WK V D JFOLFSTOBBYAP OBM 7BMPSJTBIL
UPHFUIFS JO UIF /(* 7TBMPSJTBUJPO /FECXKFOLIOR IFB'MVB-EHWTFP QSPWJIEF /(* XJUI UIF
2CFTU QSBDUJDFT® BOE TUSFOHUIFO UBPR ISRGFSIOHOBOE BMMBDU BT UIF KVSZ GP
TVQQPSUT UIF 550T CZ PGGFSJOH MPX7BRPS BBLWEPOD URBSEMPSJI[B



E. Valorization 2020: What needs to be done

2

A starting point for formulating our recommendations was
the ONederlandse Valorisatie AgendaO 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 specibcally
directed towards the life sciences.

The brst 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 bPrms 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.

Professional valorization support at universities and
university medical centers

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 Pnancial and human resources.

1. In addition to research and teaching, valorization
should be recognized as the third mission, and
consequently, as an unambiguous commitment of
universities.

More specibcally, 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:
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;
Debning 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;
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.

2. Valorization should be adequately funded through
new money, not requiring matching support from
the university.

In the end | would like to move towards the Scottish model; universities there have reserved 2.5% of the
budget received from thegovernment for the execution of valorization activities. And they are also

judged on their results. IE\

Marco Waas, Dean at TU Delft, Project Leader Valorization Innovation Platform

(Quote from interview on June 26, 2009)
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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 bve years should constitute 2.5% of the public
funding of the universities (Oeerste en tweede geld -
stroomO). 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.

dedicate a budget for market research;

Involve scouts at the research group level and other
more generic support services at a central university
level;

Invest in people with management skills for establish -
ment and growth of start-ups (professional managers);
Invest in specialized support staff (IP, licensing,
bnancial-administrative support);

Coordinate all of these among universities to ensure
exchange of best practices, strengthen the profession
and create a nationwide valorization network.

6OIWFSTIRVEEWFBEGQ@QUSFQSFOFVSJBM
DVMUMSBIJHMFWEWKBSFOPRNTOJIJMJI[BUJPO
PGFTFBSDI

Measures to be taken are:

These extra funds are needed for:
Professionalizing the Technology Transfer Ofbces;
Implementation of stimulating measures such as the

NGI Venture Challenges and Valorisation Awards;
Funding of feasibility studies and other activities
needed to establish viability of project or business
model.
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 bled, technologies
licensed, royalties generated, collaborations started,
companies formed).

Employment of Pnancial incentives for researchers, for
instance by rewarding their valorization activities in
terms of added funding. Additionally: create incentives
that reward them professionally;

Embedding entrepreneurship in the education system
by including it as a permanent part of the curriculum;
Marketing good examples of valorization (brochures for
the broad public) and invite good role models to the
university.

60JWFSTIRVEEIJOGRPIFBS 0OCZAOWFTUJOHEEJUJRESGBNMEHBSRHAVOGEBQFDOOPWBUJPO

JA LJWGEB/MP S JBESPIFROT TIFG BMAOOG E

CVTIJOFRWFMPQNBOBU IRWSFHBG/GBJIST

Our concrete recommendations are to:
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);
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,;
Invest in people who have market intelligence, and

BOEBEBDJMJUIFHUWIBSFPE @RXOPNQBOJFT
TIPVREREFBMJ[FE

Our concrete recommendations are to:

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;
Develop a dedicated policy for marketing of life
sciences parks/campuses with the aim to attract new
(R&D) companies to the site;



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 sufbcient support (in ICT, management,
etc.);

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;

Ensure integration of these local hot spots of valoriza
tion activities into the Dutch bioregion concept.

'SPNVOIJWFSRISIZPGPODFQU
Sufbcient professional and Pnancial support should be
available to ensure that following its exit from university,
the start-up will be able to successfully bridge the Oequity
gapO and develop into a venture that is sufpciently robust
and attractive to private money, either from venture funds
or through collaboration with existing companies.

We recommend:
Continuation and reinforcement of sufbcient 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;

Continuation of early stage seed funds such as BioGen -
eration Ventures;

Continuation of credit facilities as initiated by the LSH
program;

Establishment of a network of experienced entrepreneurs
able and willing to assist or strengthen management
teams in terms of business development, Pnancial/bscal
aspects or commercialization.

% FWFMP @FROOUH TSN UFFHMUBUJPOTIJQT
CFUXRFF@QIWFSBOBDFEIVTUS Z
These recommendations address the development of strategic
relationships of universities with companies and stakeholders
in society (including government departments).

Recommendations are:

%FWFMP @AW B USFFHTIOBESHDAH O E B

FBDVOJWF 8PHFAN FSVW B SIHFFN Q B BIFE

SFMFWBOBYDIPSJUJFT

Our concrete recommendations are to:
Ensure that in the selection of themes, priority setting
is based on excellent research quality and valorization
opportunities (focusing on Ouser-inspired fundamental
researchO). These themes should be specibcally aimed
at social and economic benebpits;

In the Netherlands, government subsidies are uncoordinated and complex. My biggest criticism of Dutch
(valorization) instruments is that every arrangement has a short lifespan. STIPt, BTS, Biopartner, everything
that once was has already disappeared. For 16 years, Flanders has had an instrument to help companies
get through the first phase, which is linked to the growth of empjeyment in Flanders. If you do not grow,
it becomes increasingly harder to get subsidies as a company.

0O OWBBFM UPMEKBR(BMBQBHPT

(Quote from interview on June 11, 2009)
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*OTUSVREBOBOTUJGRWBIRSP NP UW® O 7TBMPSJI[BWIROJWF SFEUDEN UF®TF
*OOPWBIABOF BODBRFDIOPMPMBOEFST /IFUIFSMB®BOEIJUBRPBFHVMBGBB®EBOTQBS
*85 FODDPO,PBOUFSFTUT
-JLF JO NBOZ SFHJPOT 'MBOEFST IBT B"M MV\DARSNONNFFSDU B BFWAMPQNFOU CZ EF%0JI
TUJNVMBUF JOOPWBUJPO 5IF DFOUSBMDPOSHBDU[BRBGIJPOUGEGBBETINQMBEXFP® UIF QVCMJ
JOH UIJT QPMJDZ JT UIF *OTUJUVUF GPBUBIEFTS BNP G MUDPEFECGOBWHRHWI PG 60JWFST
CZ 4DJFODF BOE 5FDIOPMPHZ JO '"MBOEHFRST IBISBHSFFE PO B GSBNFXPSL GPS WBMF
DPNNFSDJBMJ[BUJPO PG SFTFBSDI %OEJOH?
*85 TVQQPSUT BNPOH PUIFST 35% QSP/IBBBUAFGPHEPFEEVRBRBIBMSBMMZ BHSFF UIBU
SFTFBSDI BDUJWJUJFT QSPKFDUT GPSWOHMPBURBMW EFRWFBMPRDFEON) OFFE CFDBVTF
BDUJWJUJFT BOE QSPKFDUT GPS TUSBE¥QBEBUIHTFJIDFHEI EPSOF FGEFE BWORL ®PBMTUB
SFMFWBODF CSPDIVSF UIF /'6 EFTDSJCFT UIF DPOEJUJP
GPS DPNNFSDJBM WBMPSJ[BUJPO 4JODF UI
51F 35% QSPKFDUT GPS JOEVTUSJBM SFITWFBS\DMBPWBIBE6 SP GOENFTYBEBEBWE BQQMJIDBUJP
EFWFMPQNFOU BSF TVCNJUUFE CZ JOEBDU®IBXW FEHF QPSAUIHGETJIJBWMFDPO¢(JDUT PG JO
BSF UIF TP DBMMFE 2CPUUPN VQ3 QSPKKRDROr FXDUB @WHPI MBNQYCMID QSIWBUF SFTFBES
TDJFOUJ%D PS UFDIOPMPHJDBM EJTDIJ(AWIBE DY I UISBOUQBSFO@ B @POQSWIBDIIJTTVFE Ul
IBT TIHOJ%:DBOU BEWBOUBHFT 5IF NPTRNPDNEQPSPBO WGP B.JT UNBRI BIF
QSPHSBN JT PQFO UP BMM TFDUPST BOE JT OPU EPNJOBUFE CZ
2UPQ EPXO: DIPJDFT "OPUIFS JNQPSUBO'UDMHFBLEY BB SBVFDUREINR @ GOSIFTQPOTJIJCIMJIUZ
JUT TVDDFTT JT UIF DPOUJOVJUZ PG UIFEBBJIQPOSYBIFMDHT FHFDBVBF$ST UP EFBM X
UIF JOTUSVNFOUT GPS 35% QSPKFDUT FYDIUFSPBSUB MWPFHZ MP @6 UONUFFSFTU DPEF
BOE UIF DPOEJUJPOT IBWF IBSEMZ DIBOHGEVQ IFPDPRNUB OPEF IPGPKDJFOUJ%D JOUFF
XIBU JOTUSVNFOUT BSF BWBIJMBCMF BSFOGBOEMQBO BRQU T DPK P FRBNIOBUJIP(
BOE UIF QSPDFEVSFT BOE BSF BCMF UP QOPRBEMUWPTS BPFCRUDIBXS BIFESPVU XJUI DPNNF
TUSBUFHJD QMBOOJOH $POUSPM PG %0OBODJBM JODFOUJWFT TVDI
QVCMJID JOUFSFTU BSF OPU PWFSSVMFE C
8JUI SFTQFDU UP TUBSU VQ DPNQBOJFT BEEEI UNBWBWATE Q FS88BJIMIPB XIFSF OPSNBM
TIBSQ FZF GPS UIF QPUFOUJBM GPS FDPBRRMZHSPXUI PG DPNQB
OJFT " SFRVJSFNFOU GPS DPOUJOVFE GY®EJGOQBIFODBUPITQUBBMFSPFNBNCFESDJBM BD U
TNBMM 4.&T EP HSPX *O UIJT XBZ *85 JTQ&E6WPEBICMO GRS OAMDDOMIO GUBUFNFOUT
DPNQBOJFT BOE OPU GPS UIPTF XJUI BO 2BSSFTUFE EFWFMPQNFOU?3
4PVSDF /'6 /BBS FFO HPFEF XBBSEF +VMZ
4PVSDF XXX JXU CF



Include stakeholders from society and the business One information desk at each university should

world structurally in the theme selection and develop - be installed for SMEs so they are able to easily

ment process. Organize platform activities for stake - (Pnd and) approach the university with their

holder discussions. knowledge requests;

Application projects should be initiated together and

*(P SEBP\EB SIHAFN Q B QI T J MU F X in agreement with regional innovation centers (with
SFTFBBOEIJPKWIOIJWFSTIBIBTTPSQUJWF budgets from these centers) to translate knowledge
DBQBDOBERHTR RN QUEBUF to application for SMEs.
Our concrete recommendations are to:

Invest in post-academic education and decide on the "EEJUIJP@BIMDERFRINQMFNFOBHFPBNFSONFOU

specibc themes in agreement with stakeholders; BOGBFTFBBEPVYODJMT

Extend the mobility programs for public-private The national government and research councils can play

exchange of researchers (Casimir, academic practice an important role in the realization of the valorization goals

ateliers, etc.). With this exchange, university research - set out for 2020. This can be accomplished by using a

ers can obtain a better knowledge of the type of combination of the following types of innovation policy

problems companies or specibc public authorities have instruments.

and vice versa: researchers from industry get the oppor -

tunity to stay up-to-date on developments at the 1IVCRQPMIBOHPWFSOBODF

forefront of scientibc developments. At the same time Clear agreements between the national government and

one should acknowledge potential conf3icts of interest. universities about their Othird missionO. by means of

contracts and accountability (evaluations and indicators).
S5FDPOUBPUXRPF@DIWFSBOBIETTIPVME
CROUFOTI®#SEBHF UIJNVMBDIFOPMPHZ *OWF T U NIFWSFIO H U IJF3OW BHU N BFOYWDTF M
USBOUBF&EBOEBEFBMAUBMPSJIPESIIPEBSDI MFQUCEBFD FBEE@WB/'BMPSJ[BUJPO
%OEJCHOPNQB®IARSBOIPUOWPNWFE An excellent science base is a crucial breeding ground
11BOEYJTWIIOMB WDFFSBWBDUT for new economic activity, and improvement and
We recommend: realization of public needs. It is recommended to

2 The continuity of the PPP set-up should be better safeguarded by the government. In the Hague, people

must realize that investments in a serious research program must be made for a't&ast 10 years (to have it
take the lead) and once it is in the lead, to invest again (to keep it in the lead).

"OOMMJIFS NSBBJIBW | B P B PEGP W F S OFFCBIIW F PTENFO U F

(Quote from interview on July 13, 2009)
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increase the investments in research in accordance
with the Lisbon goals;

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 brm midterm review);

Sufbcient 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;

Sufbcient Pnancial 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.

"MPOH WPSN\WNJUNFBOPEBEPOTJTQFNID Z

GPBBMPSJ[BUJPO

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.

1S P QNFISH J T MEBRIBPANG BOOSZF B UDPRQ B O Z

HSPXBOBUUSBGPSGHBRAQBOJFT
Tax benebts 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;
A rapid introduction of the Green Card for Europe, and
more simple regulation for attracting scientists from
abroad is instrumental for success.

'JOBMMY FS O NFMBIOPIPTOO PW BQIIFFO
MIJGBFJFOOWNFBOPT®VCQREPFPDVSFBRGD U
B D U BOWB YV O DDMITHI P NGED T U BIQDI -
SHFNWEIJPNBTT QBEBPHEEVYDUT

SPDPODMA/EMZISPVBINIUSVDBUKPMH UFSN
WBMP S JOBUIFQPBWIDBEDDUFHSBBFT

FMENFQYATF @CPEDB PV B/ JT BHPG

PGVBMPSJJBRUMNIEPHFIFODHFOPBEFBMJU Z

.Z CIJHHFTU XPSSZ JT UIBU #PBSET PG (PWFSOPST OPX XJUI TFDPOE HFOFSBUJPO

NBLF UIF TBNF NJTUBLF UIBU UIFZ EJE JO UIF
USBOTGFS JT B TQPSU XIFSF ZPV DBO FBSO NPOFZ BT

T UIBU JT UIBU UIFZ DPNF UP FYQ
VOIJWFSTJUZ ,OPXMFEHF |

BDUJWJUZ PG B VOJWFSTJUZ BOE ZPV NVTU BDDFQU UMmMU JU DPTUT NPOFZ 7BMPS

&QOMSVIBISFPBFSIOPMPHIFTY3BIUJOH

2VPUF GSPN UFMFQIPOF JOUFSWJFX PO +VOF



2$POTJEFSJOH UIF XJTI GPS NPSF TUSVDUVSBM JOUFSBDUJPO CFUXFFO JOEVTUSZ I

NVTU ° WJB BO BUUSBDUJWF CVTJOFTT DMJNBUF ° FOTVSF UIBU UIF LOPXMFEHF UI
MBOET JT BMTP BDUVBMMZ GVSUIFS EFWFMPQFE BOE BQQMJFE IFSF 5I1JT BMTP NF
NBLF PVS BPVOUSZ NPSF BUUSBDUJWF GPS GPSFJHO LOPXMFEHF XPSLFST BOE TI

XJUl LOPXAFEHF

%PVX#SFINFIBSNBDP MPMHIBHFD UBPGEP B SEBIJSNB@®IFFIEBOIJWFSTJUZ

2VPUF GSPN UFMFQIPOF JOUFSWJFX PO +VOF

"DLOPXMFEHFNFOUT

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, ST
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



"VUIPST

8JFCHIKLESPGFTTPS PG 5FDIOPMPHZ 4PDJFUZ BU UIF .BBTUSJDIU 60JWFSTJUZ

'SBGISPNFBE PG UIF %FQBSUNFOU PG 5FDIOPMPHZ "TTFTTNFOU BU UIF 3BUIFOBV
BPGPQQESPGFTTPS PG 1PMJDZ BOE ,OPXMFEHF BU UIF 60JWFSTJUZ PG 5XFOUF

"UJFDIJQBBOCGKRPISFODUPS PG 1PMJDZ BOE *OOPWBUJPO PG UIF '"FEFSBUJPO PG 1B
&SIDASQTYEBIS PG UIF %VUDI OMZNQJD $PNNJUUFF /0% /4°

"OOFNJFMJFOFSBM %JSFDUPS PG UIF $FOUSF GPS 4PDJFUZ BOE (FOPNJDT 3BE

51 JDPOUSJICABIXKIPIUJ BRIOSFRVPRUFFUIFSMBPEERN JODUJBMIWE O
JOEFQFOEFRNIT PPYQFBIBUSFASPGFEIPGRIKLHRS OOFNIJFIMHFOFSBM
EJSFDAURISSFOUSHEP DIBOEFOPNJIJDASWBHEFDSFB®SBPNNJITTJIPO



4PDJBM BTQF

S5IF TPDJBM BTQFDUT PG UIF MJGF TDJF



*OUSPEVDUJPO

In recent decades, science and technology have had an
increasing impact on society. This impact is benebcial 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 scientibc 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.

Scientibc 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 societymarked by exploit -
ing the benebpts 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
specibc scientibc 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 Bist®the social aspects of life sciences, also in
2020, is indispensable for a strong life sciences sector;
0SHBOJI® B F S B b paitlifflon, engagement,
dialogue and education b with and between different
stakeholders and civil society are necessary for a demo -
cratic and thereby sustainable development of the life
sciences and technologies;

(PP HPWFS Bstc@lfssues surrounding life
sciences innovation requires the facilitation of checks
and balances between different types of knowledge,
discourses and views.

Together, these activities B research, interactions and good
governance D are indispensable for the social entrenchment
of life sciences innovations. Without such, innovations
cannot be sustained.
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SFOFFEPMIXEGPSNBOHPPEEVDBUJPO e
5P NF JU JT CFZPOE B EPVCU UIBU QVCMJD BDDF QU B O @ === [T JOOP
XIFUIFS TVDlI JOOPWBUJPOT XJMM BDUVBMMZ CF VTFE ‘ Er—

UJNFT BSF VOSFBMJTUJD QSPNJTFT BOE FYQFDUBUJP '=§F TPMJE
SJHPSPVTMZ SFGVUF 'SBOLFOTUFJO TUPSJFT UIBU JO . %IBU JT €
MJGF TDJFODFT 5IF CFOF%UT PG MJGF TDJFODFT JOO 9 -J+HI BMM
TVGGFSJOH GPS FYBNQMF JO TFSJPVTMZ JMM QPQVM - ' FZ_)VTF XJU
TFFENT UP IBWF NPSF JNQBDU UIBO TFESJPVT BSUJD

*U DBOOPU CF SFQFBUFE FOPVHI UIBU TDJFOUJTUT OF : ;;I—iOUJPO l
DBUJPO XJUl TPDJFUZ 51JT JODMVEFT DPNNVOJDBUJP BJDJBOT

UFBDIFST BT UIFTF BDUJWFMZ TIBQF UIF EJGGFSFOU (G @\f BOE JM
JO TPDJFUZ "OE EPOpU GPSHFU UIF ZPVOH HFOFSBUJF
$PNNVOJDBUJPO UIVT JT OPU BO BEEJUJPOBM UBTL GPS UIF MJGF TDJFODFT CVU T
QBSU PG JU 4DJFOUJTUT IBWF B SFTQPOTJCIMJUZ UP QSPWJEF HPPE JOGPSNBUJP
TPDJBM BTQFDUT PG UIFJS XPSL FWFO JG UIJT JT DPNQMFY BOE JG JU JT VODFSU
NBZ ZJFME

51F TPDJBM TDJFODFT BOE IVNBOJUJFT JO UVSO TIPVME DSJUJDBMMZ BTTFTT XIB
TUBLF JO MJGF TDJFODFT JOOPWBUJPOT 5IFZ TIPVME FOBCMF HPPE DPNNVOJDBU:
JTTVFT BOE BMMPX GPS XFMM JOGPSNFE BOE JODMVTJWF EJTDVTTJPOT BOE EFCBI
BSF WIJBCMK XIFO UIFZ CFDPNF FNCFEEFE JO TPDJFUZ *O UIBU TFOTF UIFSF JT TLU
XPSME UP )AO PWFS

&SIPDBSQTYIBBEE IPAVUDMZN@PINNIUUGE /4" BOBEPSNFS
$IBJISG® IBRUBOEYPMNIURPEGH OPNJQTRAVUDBSMIBNFOU



B. Social aspects of the life sciences

S8IBBBSFPDBEQFDUT

Over the past decades, attention for the social aspectof
newly emerging and converging sciences and technologies
b such as genomics, nanotechnology, biotechnology,
bio-nanotechnology and other innovative technologies B
has become an almost natural component of science and
technology development.

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

sciences? Asking this question to a random group of (life)
scientists will generate an array of answers. Where one
scientist will debne it as a matter of public communication

(the public does not completely understand what we dppanother
(how far are we allowed

will mainly refer to ethical concerns
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

#BDLHSPPVEEB* & AFTFBSDI

The introduction of the term ELSI is historically tied to the
Human Genome Project (HUGO). During his installation as
director of HUGO, James Watson, who in 1953 together with
Francis Crick elucidated the structure of DNA, rather unex-
pectedly announced that the ethical and social aspects of this
research required special attention and that 3-5% of the
National Institutes of Health budget would be spent on social
issues involved.2 Others followed the example of Watson, and
the Human Genome Project invested generously in academic
research into the social aspects of genetics and into educa-
tional projects that familiarized citizens with the pervasive
presence of genetics in tomorrow’s world.

Interestingly, as a concept ELSI (or ELSA, as is more common in
Europe) is used more and more to refer to social study of
innovative technology in general, rather than being limited
exclusively to genetics or genomics research.#
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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 technologyOs 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 OELSAQO as
shorthand for scientibc 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 reRection (what is the issue,

what is at stake) and activities to discuss and interact about
issues with different parties.

ELSA typically includes:

The identibcation of (ethical, legal and social) issues;
Interpretation and analyses of these issues;
Organized interaction and dialogue with stakeholders
(including publics);

Interaction between policy, politics and professional
practices;

Development of new forms to organize the governance
of ELSA issues;

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.



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.

5IFFJOUFSSFMBBGRAFIAWPMIOPREORHZ
TPDJFUZ

The application of new knowledge and technology has not
only made our life more enjoyable, efbcient, 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 inBuence 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 B such as governments, social organizations
and advisory bodies B 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 accelerateor to decelerateWhile examples
of deceleration B such as nuclear energy, GMOs and the
sinking of the Brent Spar for example B 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 policiesagainst 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 B 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 b have
contributed to social support for expansion of criminal
investigation methods. As a result of this case, the Nether -
lands became the brst country where it was legally possible
to determine the appearance of perpetrators B hair color,
eye color, origin B 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 inBuence each other, or, as social scientists
call it, co-constructeach 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
Pne tunedin 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 understandingthe dynamic relationship between



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 specibc social institu -
tions, conditions and expectations, on the one hand, and

new technological possibilities and promises on the other.

Social issues in 2020

How will the life sciences affect us in 20207 Science and
technology increasingly are complex processes, incorporat -
ing both scientibc and social trends. The transition towards

a bio-based economy or poultry farming organized by

genetic selection D to use two examples from this volume B
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:

It is characteristic of recent discussions that topics are

complex in a scientibc-technical sense. Example: 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

Social issues increasingly are (connected to) technical

and scientibc issues. Example: the issue of OownershipO.

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 scientibc publishing

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. Example: the discussions on
the widening of PIGD and the freezing of egg cells. These
discussions are not just geared towards either an outspoken

OproO or OconO, but rather towards the (prior) conditions and
circumstances under which these developments would be
acceptable

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

Social issues do not necessarily always affect the public
directly. Example: the discussion on breedersO 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
Scientibc 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.
Example: discussions on climate change or biofuels and the
question of whether these are an effective source of alternative
energy Differences in scientibc 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 difbcult B if not impossible B 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.
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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.

$ 5IF DPOUSJCVUJPO PG &-4"

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

.WMUJGBEBFWFEHPQNFOUJENBSEEMP TF M DHroblem in the box: “The global food problem as an

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

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



The global food problem as an example of shared *O .POTBOUP EFDJEFE UP TFMM JUT DIFN
goals & multiple evidence and solutions GPDVT FYDMVTIWFMZ PO UIF MJGF TDJFODFT
*O EJTDVTTJPOT BCPVU UIF HMPCBM GIRBRJIGPPEYMFANBJIO BE VINBMWFRZQ BT GPMMPXT
BTTVNFE UIBU JO UIF XPSME QPQVRFG DIFPNOQROMMIIBW D PODROBEBUFT PO NFFUJC
GSPN UP CJMMJPO QFPQMF 5I1JT HOSFFPEUG BE SSIRPEDBOWHFABBMJ CF DJUFE GSPN EF
IFBSE JO NBOZ EJTDVTTJPOT BCPVU U4P IMOGFMBB*BOQFDFOGUWERAODVTTIPOT PO UIF |
SFQSFTFOUFE CZ UIF TBNF %HVSFT ZPURHEFRS 8 EUBCWGF MBXUXPOYMEFBOOVM CSFFEFS
CBDLEPPS B TJUVBUJPO GSPN XIJDI MBSHF L
3FDFOUMZ UIF %VUDI .JOJTUFS PG "HSIBYMUW &P 8B IHVRBEIICPEBIORX .POTBOUP TUS
FWBMVBUJWF GSBNF GPS (.0T EVSJOHFB :N& FOBIBDIHSFW RO TBRAVR UTU JOMYFTUNFOUT U
TIPVME GPDVT OPU TP NVDI PO UIF T Bthiswaydecgrding taxhelspBk@spéisens of Mon-
RVFTUJPO PG XIFUIFS BOE IPX (.0T N Banhtb&a otlkel RNg&dompPnies, it will be possible in
TVTUBJOBCMF BHSJDVMUVSF " NBKP Q050itb feeddWbilRod nMovth& BJOBCMF
BHSJDVMUVSF UIF .JOJTUFS DMBJNFE JT JUT DPOUSJCVUJPO UP TPMWJOH
UIF HMPCBM GPPE QSPCMFN #Z NBLJOH VTN PGB(TO(S FEEDSHEBDF BOE 4PMJEBSJEBE |
DBO CF VTFE NPSF FG¥%DJFOUMZ UIF MFSUBIPOWIZFBEO® FBSBICAPMUT UBXEEFME GPPE QS
SBJTFE BOE JU CFDPNFT QPTTJCMF UPPYTHRVBDE-OUYDUBBXJIBOTBOUP )PXFWFS
TBMJOF PS ESZ TPIJMT ° XIFSFIcbeGPSFOPSPENMUPNB OPBMNSMZXUIF TPMVUJPO UP UIF |}

able to feed all 9 billion mouths in the future, the 2'PPE TFDVSJUZ XJMM OPU CF BDIJFWFE CZzZ U
Minister argued, a new evaluative frame for GMOs is HFOFUJD FOHJOFFSJOH (& 1FPQMF XIP OFF
necessary. BDDFTT UP MBOE PO XIJDI UP HSPX GPPE PS

CVZ GPPE 5FDIOPMPHJDBM "TPMVUJPOTu MJI
4DJFODF BOE UFDIOPMPHZ JODMVEJOHPQPBWMJICNPMJWIDBMWBZDBOPNJIJD BOE FOWJSF
NBKPS SPMF JO UIF DIBQUFS PO BHSIB¥VMQRSBMWM MFGEFEPBDIMOHDRFS? JRXK HISFFOQFBD
CPPL )FSF UPP BSHVNFOUT BSPVOE FI&B:iDL PGUBDISHFBIBEWPBUQPPS GBSNFST VOGB
DFSUBJOUZ BOE OFX BDSFBHF DPNF JBUPQ@NM@RS ) PIPROMBEF BUUFOUJPO GPS JOEVTL
BVUIPST VOEFSTDPSF UIF TIHOJ%DBODNF SFGJNQW B U BiadcdId ¥driEulture and
SFTFBSDI SBUIFS UIBO B Tofeed &M B MV Btteatiof fds 8hBsH problems contribute to the
billion mouths in the future, according to the authors possibility in 2050 of feeding 9 billion mouths.
of the agricultural life sciences vision of this book,
research is inevitable.



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 bnd 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 ParkinsonOs, others will dismiss such a
proposal as an outright violation of the Oright to lifeO. Next
to ethical or moral differences, there are also differences of
interpretation that Bow 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
efpcient. 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 benebts
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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UFDIOPMPHJFT
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 Orisk societyO.  The
risks that pose a challenge to modern societies are no longer
determined by fate B such as natural disasters like storms,
droughts and Roods D but rather originate in the application
of manmade science and technologies. The paradox of
todayOs world is that it is faced with Omega-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 societyO (cited from Strydom,

p. 59). lItis 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
benebts 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,



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 Ofuture imagesO. Through scenario
studies, foresight exercises, risk analyses, Delphi-methods
and real-time technology assessment, scientists D often
together with stakeholders D try to reRect 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 beld 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 specibc 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 specibc promises?

4FUUUOBIHFOEB

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 identibes problems that should be addressed B
as in the case of nanotechnology b 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.

&-4BDUJWJIUJFT

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 Ochecks
and balancesO.

'BDIMJUPBRYIFDBOEBMBODFT
The concept of Ochecks and balancesO originated in 18
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 dividedbetween 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 -



ment has some control over the actions of the other two achieve a proper set of checks and balances. Of course, as

branches. In this way, the separate branches are empowered a method of Oempowering@&LSA research and scholarship

to prevent actions by the other branches, but induced to can never achieve this alone; it clearly depends on

share power at the same time. dissemination and reception of its messages through
fruitful boundary arrangements with the other more

Thus, the checksattribute to each power the right and actual powerful and resource-rich players in the beld B especially

possibility to monitor and evaluate the decisions and business and government. Yet, good governance is not just

actions by the other branches. We encounter this idea in about powering and preventing abuse of power. It is also a

modern governance often as the transparency requirement; matter of creative puzzling

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 */5&3.&%*P08$-64*0/51FVOIRVF

powers of the others. Jointly, these checks and balances DPOUSJIP\BJ-UPSFTFBEMEDIPMBSTOQ
debne a control mechanism that guards against abuse of UINODFSQOBYW IHPPEPWFSOB®D F

power. For example, the executive (government, cabinet) JOOPWBUUIPBSKMESOJAHQSPWIDEFBUJWF
has the right to propose policy or bills and direct their DPOGSPOCBUXF®#BMVBEBFQFIPWIWFT
implementation; but the legislative (parliament and other MJTGIPBJ F QIFOTP W B BRODVM®D S ABFH F

representative bodies) has the right to approve, reject or JOOPWBUYHOBWOBCJIJMJUZ
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 The role of ELSA within the life sciences is facilitation of the
(and sometimes even parliamentary) decisions as unconsti - proper checks and balancesParties are thus actively involved
tutional or as contravening administrative laws and in various ways. They are

principles of good governance.
= JO G P SdfideEelopments in the life sciences;

Applied to the beld of the life sciences, ELSA research = D P OTVdkhénwledge, views, fears and expectations;
facilitates the right checks and balances between other = NP CJMtb[parEcipate in discussion, dialogue and
players. ELSA research and other scholarly activities decision-making on the application of new knowledge
involve not just inquiry into the ethical, legal and social and technology.

aspects of distinct innovations and technologies. Moreo -

ver, and unique to the ELSA perspectivet envisages and Facilitation of the proper checks and balances offers no
conceptualizes the entire governance of an innovation guarantee for the solution of problems or an effective
system. By critically examining the relative inRuences tackling of issues. ELSA research stimulates the creative
on this system of science, business and government and confrontation of different perspectives, for example in
posting early warning signs on certain phenomena, debate and dialogue, but it can only do so when others join
events, trends and developments, the ELSA perspective in as well. Creative confrontations may concern particular
contributes to and facilitates good governance of life segments of the public (such as patients, consumers,

sciences innovation by enabling the other players to parents, citizens or students), stakeholders (industry, NGOs,



citizens, professionals, retail), scientists (the life sciences as

well as social sciences and humanities) as well as those
from policy and politics (administrators, Pnance 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
simplibed 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.

*OUFSBDWIBOGPVCMID
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
benebts 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: OExpertise 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 clothesO
(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 beld;

Public meetings and discussions with scientibc 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 b life scientists and
ELSA researchers alike B have their own biases. OPublic
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 questionsO (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 re3ect the various
input, but a single conclusion or consensus is not pursued.



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 agendaand what is the aim of
the event.

'SBNJOHEFCBUF

Social issues concerning the life sciences may affect the
public, industry, scientibc 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 B perhaps even more importantly
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}hat 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
debateOs 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: OThe fundamental question of X | F U | jeSe
technology is desirable and necessary at all does not seem
| P Xtis to be
At a recent

at issue. We are only allowed to talk about
appliedO (cited from de Wilde et al, p. 66).
meeting in The Hague, organized by the Dutch Minister

of Agriculture, a discussion erupted on the 2002 debateOs
agenda. In her opening speech, the Minister indicated

that as far as she was concerned the question Odo we want
GMOs?0 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 debateOs 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 OinvalidO. 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 effectof this process that matters
(to British industry and farmers for example). Emotions
have a large inBuence 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|n 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 Ofollow up on all outcomesO. The Cabinet,
the Minister points out, has the responsibility to weigh the
issues on its own, even if it will also Odeal very carefully
with the outcomes of the public dialogueO. That the
government does not follow up on all suggestions from
citizens seems obvious. Conversely, the meaning of
Odealing very carefully withO leaves ample room for
interpretation or implementation.
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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 inf3uence on policies. According to
Michael Yesley, who for years was responsible for part of the
ELSI program, it was used from the start Oto 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 educationO (cited from Yesley,

p. 4).22 The ELSI program, Yesley argues, was uncommissioned
and it was also unclear who specibcally 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. 2'® However, the question is whether Yesley is
right when he points to the Ouncommissioned natureO 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, 23 often

have a distorted image of each other and insufpciently
recognize that both are part of an intricate but shared
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context. Implicitly, they conbrm the image they have of

each other: scientists deal with facts and truth, policymak -
ers with values and power. 24% Scientists expect that decision
making takes place in a specibc setting and at a certain

point in time. Likewise, decision makers expect from
scientists that their results are ready available when they
need them: Qit is like two people completing a jig-saw

puzzle, each with half the pieces but each working in a
separate roomO (cited from Lomas). 2 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 Oknowledge valorizationO 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
Oshow(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
worldsO (cited from van Est). *
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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  governanceof 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 pecibcally
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
guestions and issues that we have identibed 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
sociotechnology.

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 taskto  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)
effectsof 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.
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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:

1. Open calls
Open calls, such as the recently completed NWO
program on Osocietal aspects of genomicsO, 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 b theoreti -
cally or methodologically ® OdaringO.

2. Commissioned programs
Commissioned programs are coordinated efforts
characterized by producing focus and mass and
providing a context in which specibc questions can
be addressed or where questions can be addressed in a
specibc 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:

2.a Embedded programs

PPPs, as debned 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
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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 ref3ection 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.

2.b Independent programs

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 scientibc 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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