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Will genomics erode public health and  
prevention? A scenario of unintended  

consequences in the Netherlands 

Tilo Propp and Ellen H M Moors 

In Dutch health policy, new visions of future healthcare paradigms have been articulated over the past 
decade, where a multi-disciplinary knowledge base is expected to feed into prevention and treatment, 
responding to socio-economic health pressures whilst configured around the individual patient’s needs. 
However, in parallel, life sciences research has undergone changes since the completion of the Human 
Genome Project. Increased knowledge of the human genome is expected to enable the development of 
drugs tailored to individual genotype, and improve treatment of chronic disorders. With much attention 
and science funding focused on the expected, but largely uncertain, contributions of genomics to 
healthcare, one may ask if we are witnessing unintended consequences, i.e. the slow erosion of public 
health and prevention? This paper uses colorectal cancer (also called colon or rectal cancer) genomics 
to demonstrate how visions of ‘personalized healthcare’ have been created around genomics that are 
essentially uncertain, while ongoing genomics funding affects other life science areas aligned with 
prevention. We sketch out better approaches to expectations management based on scenario building 
and policy coordination. 

HE HUMAN GENOME PROJECT (1990–
2003) led to the identification of all genes 
contained in the human DNA and their struc-

tural and functional aspects.1 The genome is an or-
ganism’s set of DNA. Genomics is often used as an 
umbrella term for a number of structural and func-
tional studies of genes and proteins using large-scale 
differential gene/protein expression platforms (micro 
arrays). A number of ‘big science’ projects have 
since contributed further insights, focusing on the 
catalogue of human genetic variations (the SNP 
Consortium); genotyping variations in individuals 
(the International HapMap Project); and large-scale 
protein analysis (as lobbied for by the Human  

Proteome Organisation) (Cardon and Watkins, 2000: 
1223; International SNP Map Working Group,  
2001: 928; Palmer, 2004: 925; Abbott, 2001: 747; 
Chandonia and Brenner, 2006: 347, 350). 

Labels such as ‘personalized medicine’ have 
come to express expectations of novel diagnostic 
and therapeutic products and ways of dealing with 
chronic disorders. With respect to pharmaceutical 
innovation, genomics is seen as a tool for finding 
novel drug targets and predicting and treating espe-
cially chronic disorders with greater sensitivity to 
individual genotype (Ginsburg and McCarthy, 2001: 
491; Nebert and Bingham, 2001: 519). Some actors 
in the Netherlands see genomics as the solution to a 
number of challenges, such as demographic shifts 
towards an older population and the growing role of 
age-related disorders, and economic and health costs 
of trial-and-error treatments and drug non-response 
(NGI, 2006: 19, 33; MinEZ, 2006: 32; Senter-Novem, 
2008: 42; MinVWS, 2007a: 10; MinEZ/TWA Net-
work, 2006: 3; RVZ, 2001a: 21; RVZ, 2001b: 12; 
KNMG, 2007: 3).  

Over the past five years, learning has taken place 
about the likely benefits and limitations of genomics, 
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and the pre-conditions that enable genomics-based 
research and innovation. These include: ancillary 
technological innovations, R&D strategies of com-
panies, the regulatory environment, and ethical 
issues and societal concerns. However, with state-
ments as recent as 2008 that genomics ‘creates real-
istic expectations of new therapeutic treatments in 
the next ten years’ (NGI, 2008: 33), the essential 
uncertainties and nonlinearity of the innovation 
processes are still being glossed over, at least in pub-
lic communication. Care is being taken that repre-
sentative documents (business plans, annual reports) 
relating to fundamental research institutes or sci-
ence-to-industry consortia are disseminated broadly. 
However, the labels of projected genomics-based 
products will stick with readers, especially those to 
whom such expectations are of existential value, 
such as patients suffering from chronic disorders. 
What may escape these patients’ attention is the fact 
that expectations are not only communicated as 
forms of anticipation of the future, but also as a 

means to sustain policy-making interest in funda-
mental research that is still far from applications in 
therapies, and needs high investments.  

There are now indications that the current invest-
ments in genomics research, infrastructure and re-
search do affect other disciplines: by directing funds 
to genomic projects, or expecting research projects 
to include a genomic component or genome-related 
approach. In addition, there is the question how 
these developments in fundamental science and sci-
ence policy impact concurrent developments in other 
Dutch policy sectors, such as health policy. The fu-
ture visions of healthcare articulated here require a 
knowledge base more comprehensive than molecular 
biology.  

There is a need for better approaches to the re-
sponsible generation and communication of expecta-
tions, informed by knowledge of the pre-conditions 
and strategies required for the realization of expecta-
tions. A broad, socially inclusive process of scenario 
building can inform the generation of expectations. 
Science and innovation policy scholars can address 
these gaps. We will build our argument for policy-
oriented engagement with genomics expectations 
based on a combination of literature studies (innova-
tion studies, policy studies, and the cancer genetics 
and epidemiology literature), interviews with experts 
in Dutch fundamental cancer research, epidemiol-
ogy, clinical research, and technology transfer and 
policy-making, and the application of a specifically 
adapted framework for mapping expectations. Our 
paper is the first to apply such a framework to the 
mapping of genomics expectations, and to make 
suggestions regarding genomics expectations man-
agement 

First, we sketch out current health policy devel-
opments in the Netherlands. There are attempts at 
creating visions of future healthcare that require a 
multi-disciplinary knowledge base expected to feed 
into evidence-based prevention, diagnostics, and 
treatment of chronic disorders. This knowledge base 
is notably broader than molecular biology. Since 
2000, the latter has received much attention in life 
science policy-making. We will sketch out the de-
velopment of genomics programmes in the Nether-
lands. We then categorize and describe the different 
kinds of genomics expectations at different levels. 
Using a conceptual framework derived from expec-
tations studies, we introduce the distinction between 
‘product’ and ‘paradigm expectations’ of ‘personal-
ized health’, and illustrate these expectations. We 
use colorectal cancer as a case study to describe the 
progress, limitations and uncertainties of cancer ge-
nomics as measured against expectations of person-
alized prevention and treatment. We outline the 
structural impacts of genomics funding on health 
policy developments. Finally, we describe the chal-
lenges to which policy-makers have to respond, and 
suggest how to initiate or improve expectations 
management, scenario building, and policy coordi-
nation across different policy sectors.  
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of Potchefstroom and Stellenbosch (South Africa) on the 
relationship between inter-disciplinary collaboration and 
friction in social development projects, and science-and-
technology-in-society issues, respectively. At Twente Uni-
versity (the Netherlands) he focused on assessment activi-
ties and dynamics of new and emerging science and 
technology, especially biomedical applications of micro- and 
nanofluidics. Currently at Utrecht University, he studies 
genomics-based expectations of personalized health in 
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contrast to elaborated visions of healthcare. 
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What may escape these patients’ 
attention is that expectations are not 
only communicated as forms of 
anticipation of the future, but also as a 
means to sustain policy-making 
interest in fundamental research that 
is still far from applications in 
therapies, and needs huge investments
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Health policy developments 

In Dutch health policy there is growing attention to 
the prevention of chronic disorders. Sector councils 
and advisory bodies have stressed in recommenda-
tions to government departments (such as the Minis-
try of Health, Welfare and Sports) the importance of 
prevention, including for example pre-symptomatic 
screening for genetic risk factors and lifestyle modi-
fication (including diet) (RVZ, 2002a: 38–39). They 
have also expressed the view that more effective 
prevention would yield a greater public health bene-
fit than the stimulation of more efforts in the cura-
tive sector (RGO, 2001: 19). Developing a new 
policy on predictive medicine, preventive screening 
and testing was named as one of the policy themes 
of the Ministry of Health, Welfare and Sport for the 
period 2007–2011 (MinVWS, 2007b: 14). Here, we 
give a broad overview of these developments. 

Programmes Family practitioners are most effec-
tive in persuading patients to take part in preventive 
measures (KNMG, 2007: 8) but are hampered by 
lack of scientific evidence about effective prevention 
methods (RIVM, 2006: 111). In terms of research on 
prevention ZonMw (the Netherlands Organisation 
for Health Research and Development; the pro-
gramme coordinator and funding agency for the 
Ministry of Health, Welfare and Sports) has been 
coordinating two large prevention programmes 
(1998–2002, 2005–2008). A third programme is in 
preparation, focusing on primary (modification of 
disorder triggers and determinants) and secondary 
prevention (pre-symptomatic identification and 
treatment of potential disorders).2 These types of 
prevention require reliable knowledge of determi-
nants of disorder as well as health. More research 
and testing are necessary in order to allow for ‘evi-
dence-based’ prevention measures (ZonMw, 2006: 
2, 9). Population screening for chronic disorders is 
part of secondary prevention measures (ZonMw, 
2008b: 11, 17). Screening in risk groups (defined by 
age and socio-economic conditions) is currently un-
dertaken with respect to breast and ovarian cancer, 
while pilot trials in colorectal cancer screening have 
started (RIVM, 2006: 104–105). Another ZonMw 
programme is targeting prevention of chronic disor-
ders, ‘Food and Health’ (Voeding en Gezondheid) 
was started in 2008; its activities will be comple-
mentary to research in public–private partnerships 
(ZonMw, 2008a: 54).  

Visions RIVM (the Dutch National Institute for 
Public Health and the Environment) recommended a 
‘life-course perspective’ on the relationship between 
individual and disorder prevention. In the course of 
one’s life an individual passes through different 
forms of prevention related to different disorder 
categories prevalent at that stage, such as pre-natal 
screening for treatable monogenetic disorders like 
phenylketonuria (PKU), prevention of mental  

disorders in adulthood, and cancer screening in mid- 
and old-age. A ‘life-course’ approach would embed 
individual life trajectories in the larger social cir-
cumstances at different stages of life, thus integrat-
ing individual and population-level measures 
(RIVM, 2006: 15, 111–112, 165). Other labels, such 
as ‘disease management’ or ‘integrated care’ have 
been used to refer to the integration of prevention 
into comprehensive approaches to treating chronic 
disorders while putting the patient and his/her needs 
at the centre of attention. These labels are not new 
but there are still different understandings of what 
they refer to (Mason et al., 1999; Weingarten et al., 
2002). ZonMw defines ‘disease management’ as a 
broad approach to chronic disorder management, 
characterized by an integrated chain of activities 
comprising diagnostics, prevention, early detection, 
treatment, and self-management, as well as adjusted 
management and financial structures (these are the 
hallmarks of disease management). The agency cur-
rently coordinates, inter alia, a collaborative disease 
management programme that also targets cancer. 
ZonMw sees the knowledge base of prevention 
emerging from multi-disciplinary activities (ZonMw, 
2008b: 7, 10, 13, 17–18). This can be a combination 
of epidemiological research focusing on food–health 
relationships, and genetics (RVZ, 2001b: 77), in-
creasingly referred to as ‘translational research’ 
(KNAW-MFA, 2006: 48, 101).  

Genomics programmes, 2000–2008  

Large-scale funding of genomics was initalized in 
2000–2001 (broader developments in current Dutch 
biotechnology are discussed in van der Valk et al., 
2009). The Innovation Oriented Research Program 
(IOP) Genomics was set up in autumn 2000. The 
activities in the current second phase of this pro-
gramme include a focus on research into gene–
disease relationships in chronic disorders, which are 
seen as central to the development of improved 
drugs, and the functionalities of foods (Senter-
Novem, 2004: 17, 43). 

In 2001 the Netherlands Genomics Initiative 
(NGI) was established based on the recommenda-
tions of the Temporary Advisory Commission 
Knowledge Infrastructure Genomics (the ‘Wijffels 
Commission’; Tijdelijke Adviescommissie…, 2001: 
5–6; MinOCW, 2001: 1). NGI’s functions were de-
fined as: articulation and execution of a national ge-
nomics strategy, including collaboration with 
funding agencies, and coordination of other genom-
ics-related programmes (NGI, 2008: 7; MinEZ/Task 
Force Life Sciences en Gezondheid, 2008a: 45). In-
terestingly, from the perspective of molecular biolo-
gists, by 2002 it had already become clear that the 
‘genomics’ concept is too narrow to understand dis-
ease pathways; instead ‘structural biology’ (the inte-
gration of research at different molecular levels) is 
needed (interviewee D).3 Simultaneously, for some 
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policy-makers it was not yet clear what  
‘genomics’ meant (interviewee G). The number of 
research consortia and networks coordinated by NGI 
grew and diversified from 2001–2002 onward to 
today include ‘centers of excellence’ (networks of 
fundamental research groups), ‘innovative clusters’ 
(mostly public–private consortia), and ‘technology 
centers’ (development of technological platforms 
and infrastructures) (NGI, 2008: 19, 22; Senter-
Novem, 2004: 18–19). For the current (2008–2012) 
period NGI receives €280m in government funds; it 
is expected that this amount will attract additional 
investments (industry; academia; research institutes) 
bringing the total budget close to €500m (NGI, 
2007b: 2; 2008: 6).  

Next to IOP Genomics and NGI are public–
private partnerships, comprising universities, re-
search institutes, and leading companies. With 
shared public–private funding these partnerships are 
characteristic of the third phase of innovation policy, 
the coordinated interplay of market and non-market 
forces (Braun, 2008a: 227): the Center for Molecular 
Medicine (CTMM), the Biomedical Materials Pro-
gramme, and the two Top Institutes (TI) Pharma and 
TI Food and Nutrition (TIFN).4 Their budgets are 
considerable: TI Pharma: €230m; CTMM: €400m; 
Biomedical Materials: €90m (all 2006; MinEZ/Task 
Force…, 2008a: 22; 2008b). The ‘Food and Nutri-
tion Delta’ programme of the Ministry of Economic 
Affairs has a budget for 2007–2010 of €50.8 mil-
lion,5 which has led to the creation of TIFN. Ini-
tially, the creation of TIs was opposed by academia 
and the main research funding agency in the Nether-
lands, the Netherlands Organisation for Scientific 
Research (NWO) because of the high investments 
(van der Meulen and Rip, 1998: 759–760; see also 
Lepori et al., 2007: 381). These institutes position 
themselves as efforts focusing on particular innova-
tion fields in the broader life sciences area (drugs; 
diagnostics; devices) vis-à-vis NGI, which is seen as 
doing explorative and strategic research (TI Pharma, 
2007: 37; NGI, 2007a: 11). However, with respect to 
the publicly funded research programmes calls for 
more emphasis on valorization have become louder 
(Senter-Novem, 2004: 8).  

Genomics-enabled research and innovation: 
expectations and uncertainties 

The expectations landscape in genomics is complex. 
One has to differentiate between search, product and 
paradigm expectations as well as the contents of 
these expectations, which can differ depending on 
how the elements of diagnosis, prevention and 
treatment feature in paradigm expectations. In this 
section, we will first develop a conceptual frame-
work for the mapping of expectations, based on con-
tributions from the expectations dynamics literature. 
We will then give an overview of general and  
cancer-specific expectations in the life sciences lit-

erature and at the level of the Cancer Genomics Cen-
tre (CGC)6 in the Netherlands. A case study of 
colorectal cancer (cancer of the large intestine, 
which comprises the colon and the rectum) will help 
us to consider the uncertain future role of genomics 
in cancer health care. We add the results of docu-
ment analyses focusing on the acknowledgement of 
these uncertainties. 

Expectations and their functions 

We define expectations as any kind of statement 
about the future outcomes of an ongoing (or 
planned) activity or a series of events initiated to 
achieve a goal, and the effectiveness of these meas-
ures. While ‘aspirations’ describe the chosen goal, 
‘expectations’ are assessments of probabilities and 
strategies. Expectations studies provide concepts for 
understanding, mapping, and possibly managing 
expectations. Van Lente (1993: 66–70), 182–183) 
identified three types of expectations categories, lay-
ered concentrically around ongoing or intended ac-
tivities. We have adapted his categories to apply to 
fundamental science: 

• ‘Search expectations’ are statements about strate-
gies that seem best to answer a particular funda-
mental question. This sort of ‘informed 
guesswork’ is intrinsic to fundamental science and 
accumulates over time, through trial-and-error, a 
track record of proven strategies. 

• ‘Product expectations’ are related to outcomes in 
terms of diagnostic tools, therapies etc. Funda-
mental research is not necessarily concerned with 
product development: the outcomes of research in 
several lines in different fields may be necessary 
to create such products.  

• ‘Paradigm expectations’ are related to visions of 
future healthcare. The above products, but also 
accepted practices, resolved ethical conflicts, 
ways of thinking about health–disorder relation-
ships and individual and public health responsibil-
ity, and financial and regulatory arrangements 
have their place in, or sustain, these visions. 

 
The expectations landscape in 
genomics is complex. One has to 
differentiate between search, product 
and paradigm expectations as well as 
the contents of these expectations, 
which can differ depending on how 
diagnosis, prevention and treatment 
feature in paradigm expectations 
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Differentiating product and paradigm expectations is 
useful since paradigm labels such as ‘personalized 
health/medicine’ are not clearly defined, and can 
comprise different constituent product elements, in 
turn implying different innovation trajectories. How-
ever, differentiating product and paradigm expecta-
tions can be difficult if homonyms (‘medicine’7) are 
used for both. In this paper, we will only deal with 
product and paradigm expectations of genomics, 
their pre-conditions and expectations management. 

In order to understand the meaning of expecta-
tions statements, two functions need to be distin-
guished. Firstly, an expectation is an anticipation of 
the likely future. Experience may tell us in some 
instances which predictions or trend extrapolations 
are likely, however, as the results have not occurred 
yet, a degree of uncertainty remains. Secondly, ex-
pectations have a performative function (Brown et 
al., 2003: 3): they are part of camouflaged strategies 
of mobilizing the support of other actors for specific 
ongoing or intended activities (van Lente, 1993: 51). 
Researchers, for example, suppress possibilities of 
alternative futures, compress the nonlinearity of in-
novation into a linear, well-sequenced activity, and 
present uncertain product and paradigm anticipations 
as certain: hoping for the alignment of other actors 
and the resources they have or can distribute around 
these expectations. 

General and cancer-specific expectations of  
genomics-enabled research and innovation 

In the emerging field of pharmacogenomics, expec-
tations are related to the potential of genomics as a 
tool for finding novel drug targets and predicting 
and treating especially chronic disorders with greater 
sensitivity to individual genotype (Ginsburg and 
McCarthy, 2001: 491; Nebert and Bingham, 2001: 
519). These disorders have polygenetic variations as 
a background but are triggered by environmental or 

lifestyle factors (diets, alcohol, nicotine, exposure to 
chemical substances). ‘Nutrigenomics’ is expected 
to go beyond the limits of traditional biochemistry 
and contribute novel approaches to studying gene–
nutrition relationships and development of novel 
foods designed around a patient’s genotype (person-
alized nutrition) (Kussmann et al., 2006: 758; Rob-
erts et al., 2001: 516; Simopoulos, 2002: S117).  

A number of labels have emerged that refer to the 
paradigm expectations of future healthcare: ‘person-
alized health’, ‘prospective/personalized healthcare’, 
and ‘prospective’, ‘predictive’, ‘genomic’ or ‘mo-
lecular medicine’. The most encompassing paradigm 
expectations relate to the combination of personal-
ized prevention and therapeutic care whereby ‘per-
sonalized nutrition’ is central to prevention (see 
Figure 1). The most commonly described elements 
of personalized healthcare are as follows: 

• Personalized healthcare would be initiated at a very 
early age by using sets of genes or proteins with 
high correlations to types of cancer (genomic  

 

Figure 1. Elementary activities in visions of ‘personalized health’8 

 
A number of labels have emerged that 
refer to the paradigm expectations of 
future healthcare: ‘personalized 
health’, ‘prospective/personalized 
healthcare’, and ‘prospective’, 
‘predictive’, ‘genomic’ or ‘molecular 
medicine’. The most encompassing 
paradigm expectations combine 
personalized prevention and 
therapeutic care 
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fingerprints), allowing for molecular differentia-
tion of diseases with similar clinical phenotypes 
and risk prediction (Ginsburg and McCarthy, 2001: 
493; Roberts, 2002: S87). Several techniques are 
already available (Kussmann et al., 2006: 778; 
Anderson, 2002: 321; Rist et al., 2006: 174).  

• Knowledge of molecular biomarkers of inherited 
disorders would enable periodical pre-
symptomatic testing. Biomarkers are diverse sets 
of molecules indicating exposure, effects, and sus-
ceptibility to a disease, helping to discriminate be-
tween subjects who remain cancer-free and those 
who develop cancer, or to ascertain how far a dis-
ease has progressed (Colditz et al., 2006: 80; van 
Ommen and Stierum, 2002: 518; Rist et al., 2006: 
175). Currently, parents can make use of a number 
of pre- and postnatal testing and screening tech-
niques (see Davey Smith et al., 2005: 1485–1487) 
but the gene–disease pathways are not sufficiently 
known yet for many diseases, thus hindering the 
development of tests (Clydesdale, 2004: 37).  

The diagnostic measures above would aim to differ-
entiate those individuals without a disorder genotype 
from those with a disorder genotype. The latter 
would be advised on: 

• Nutrigenomic prevention: The individual profile 
of the variations of genes involved in the metabo-
lism of specific diets and nutrients would consti-
tute the basis of preventative lifestyle advice 
including recommendations which types of foods 
to consume or avoid (Ginsburg and McCarthy, 
2001: 491, 493; Khoury et al., 2004: 937). For 
monogenic disorders (PKU, galactosemia) food-
based prevention is already available and the phe-
notype can be altered (Kussmann et al., 2006: 
768; Jorde et al., 2006: 62).  

Prevention would aim at differentiating individuals 
with disorder genotype from those who actually de-
velop the disorder. For the latter: 

• A prognosis would be made, and the progress of 
the disease studied using molecular biomarkers. 
This would help to ‘tailor’ therapy for individuals 
with an aggressive form/rapid progression vis-à-
vis those with slower progression (Ginsburg and 
McCarthy, 2001: 493).  

• Genotype-directed drug treatment would replace 
current trial-and-error methods of selecting drugs 
for treatment (Ginsburg and McCarthy, 2001: 
491, 493). Patients would receive medicine tai-
lored to their molecular profile and at the right 
doses (Berry, 2001: 240; Nebert and Bingham, 
2001: 519), and would be advised on nutrige-
nomic therapies.  

Finally, health investments in the parent generation 
would pay off in the offspring generation (trans-
generational health loop). 

Pre-symptomatic intervention and tailorization to 
the individual genome characterize the version of 
‘personalized health’ presented here. Nutrigenomic 
products are expected to play major roles in both 
prevention and treatment; however, nutrigenomics 
does not always feature in visions of personalized 
health. Nutrigenomics is marginal where personal-
ized treatment is the focus, as in the case of expecta-
tions in official documents of the Cancer Genomics 
Centre (CGC) in the Netherlands. 

The CGC is a network of internationally highly 
visible research groups based at the University 
Medical Centre Utrecht; the Netherlands Cancer In-
stitute (Amsterdam); the Erasmus Medical Center 
(Rotterdam); and the Hubrecht Institute, Utrecht (a 
research institute of the Royal Netherlands Academy 
of Arts and Sciences). It is part of the NGI. In the 
CGC’s first periodic activity report (CGC, 2006), 
expectations of genomics have been framed in a way 
that does not include any of the above references to 
nutrigenomics and prevention. The CGC’s aspiration 
is to address therapy failure of the traditional sys-
temic treatment of tumor patients; the primary objec-
tive (as stated in the report) is research-based, i.e. 
understanding the genetic changes implied in tu-
morigenesis and identifying predictive markers for 
resistance (CGC, 2006: 9, 40). Researchers’ rela-
tionships with product and paradigm expectations in 
cancer genomics are ambiguous. While the research-
ers at the CGC refrain from engaging in these far-
reaching expectations (interviewee D), some form of 
alignment with the right type of expectations in-
creases the chances of receiving funding (interview-
ees B and H). This may explain an existing, though 
rather tentative, alignment with product and para-
digm expectations. The genomic signature of both 
the cancer (tumor/s) and that of the patient ‘… may 
serve in the near future as a basis on which to choose 
the most effective therapy for the individual patient 
(‘personalized medicine’) to improve cancer patients 
chances of recovery and their quality of life’ (CGC, 
2006: 9; confirmed by interviewees C and D). Mo-
lecular biologists stress the inevitability of cancer 
due to inherited cancer predisposition. This renders 
prevention essentially unimportant. Thus, paradigm 
expectations vary with respect to the type of person-
alized health envisaged in the context of a particular 
disorder.  

However, it is not only the disorder at hand that 
modifies expectations of genomics-enabled innova-
tion. There are further uncertainties, which can have 
a more fundamental impact on these expectations. 
We will illustrate these uncertainties below in a case 
study of colorectal cancer.  

Colorectal cancer and the uncertainties of  
personalized health  

Colorectal cancer (the cancer of the large intestine 
comprising the colon and the rectum) is among the 
more commonly diagnosed neoplastic conditions9 in 
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both sexes. During the 20th century mortality rates 
have declined but the overall prevalence of colorec-
tal cancer has increased (Baglioni and Genuardi, 
2004: 35). By the ago of 70, about half of the male 
and female population in industrialized countries 
will have benign tumors of the distal gastro-
intestinal tract (adenomas), and about one in ten pa-
tients will progress to malignancy (Cardoso et al., 
2007: 103). A number of Dutch health programmes 
and initiatives previously or recently coordinated by 
ZonMw and IOP Genomics had or have direct rele-
vance for colorectal cancer (ZonMw, 2008b: 10, 13; 
Senter-Novem, 2004: 43).  

Epidemiology, aetiology, risk prediction and preven-
tion The evolution of colorectal cancer takes place 
in multiple steps driven by specific genetic varia-
tions, from normal cells via benign adenomas to ma-
lignant carcinomas, and eventually metastasis. Only 
up to 15% arise from pre-malignant conditions in-
herited as singular genetic changes (such as familial 
adenomatous polyposis, hereditary non-polyposis 
colorectal cancer). Screening for these conditions 
can help predicting cancer risk with some measure 
of certainty. However, prediction is more difficult 
for sporadic cancers: up to 85% are sporadic, i.e. 
they develop as a result of interactions between low-
penetrance genetic variations, environmental factors, 
and modifier genes (Baglioni and Genuardi, 2004: 
35, 39; de la Chappelle, 2004: 771). The research 
literature emphasizes this problem of predictability 
(Brennan, 2002: 382), phenotype-directed interven-
tion may therefore be more reliable than genotype-
based testing (interviewee A). There are non-genetic 
screening tools, both invasive (colonoscopy and en-
doscopy) and non-invasive (occult fecal blood test-
ing). Partial surgery is a preventive option (Baglioni 
and Genuardi, 2004: 35, 38). However, with the ma-
jority of colorectal cancers being sporadic, diagnosis 
is often at the symptomatic stage (tumors) (National 
Cancer Institute, 2006).  

Diet has an influence on cancer development via 
its nutritional components, such as: fibres, omega-3 
fatty acids, minerals, vitamins, plant-based bioactive 
substances, and probiotics.10 Diet-related factors 
may account for up to 30% of cancers in industrial-
ized countries (Christensen, 2004: 822). Environ-
mental, dietary and lifestyle factors induce largely 
non-inheritable and thus reversible ‘epigenetic’ 
changes of DNA, which can also cause critical 
changes in cancer cells (Baglioni and Genuardi, 
2004: 40; Bencko, 2007: 8; Bracken, 2005: 298). 
This means that prevention strategies at an early 
stage can be geared to limiting exposure to risk fac-
tors, or the modification of lifestyles, including diets 
(Herceg, 2007: 99; interviewee F). However, from a 
nutritional epidemiology point of view, commer-
cially available dietary supplements will not be as 
effective in terms of prevention as a full diet, and 
would exert their protective benefits only over years 
(Peto, 2001: 391). More research on diet-based  

prevention is required (Baglioni and Genuardi, 2004: 
40; WCRF/AICR, 2007: 66–196; interviewee E).  

Ancillary innovation Biomarkers as predictors of 
cancer risk are very important. So far, most bio-
markers do not work in prospective epidemiological 
research designs (Perera, 2000: 605). Huge infra-
structure investments are required (databases, bioin-
formatics) in order to establish reliable markers 
(Ginsburg and McCarthy, 2001: 495; van Ommen 
and Stierum, 2002: 518). In terms of research infra-
structure, ‘Parelsnoer’11 (String of Pearls) can be 
mentioned. This is a project aimed at setting up a 
nationwide biobank storing clinical and molecular 
data and tissue involving various academic hospitals 
(TI Pharma, 2007: 36).  

Interdisciplinary collaboration Collaboration be-
tween molecular biologists, epidemiologists and 
clinical researchers in pre-clinical and clinical envi-
ronments is increasingly referred to as ‘translational 
research’. It has been touted as promising but it is 
not clear yet what counts as translational research 
(KNAW-MFA, 2006: 48, 101; RGO, 2007: 24). 
Translation from animal models to humans is neces-
sary but remains difficult (Baglioni and Genuardi, 
2004: 39; Campbell and Manolio, 2007: 446). Fun-
damental differences between research designs (pro-
spective studies versus in vitro experiments) have to 
be overcome (interviewee M). 

Economics and market dynamics of drug and food 
development Traditional chemotherapeutic agents 
are used as combinations (‘FOLFIRI’, ‘FOLFOX’) 
which circulate throughout the body via the blood 
system, hence the treatment is known as ‘systemic’ 
therapy (Kornek et al., 2008: 79–80). An emerging 
concept is ‘targeted therapy’: drugs that target signal 
transduction pathways, or inhibit the growth of new 
blood vessels in tumors, such as monoclonal anti-
bodies and tyrosine kinase inhibitors (Yun, 2004: 
181, 182, 184; Canda and Kirkali, 2006: 7; Pohl  
et al., 2008). Drugs are often approved for combina-
tion with traditional systemic therapies (Kornek et 
al., 2008; Brower, 2003: 1425; interviewee M).  

 
Collaboration between genomicists, 
epidemiologists and clinical 
researchers in pre-clinical and clinical 
environments is increasingly known as 
‘translational research’. It has been 
touted as promising but it is not clear 
yet what counts as translational 
research 
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Targeted therapies pose problems in that for exam-
ple angiogenesis inhibitors take time to work and 
arrest, rather than shrink, tumors (Brower, 2003: 
1425).  

Expression profiles of different functional gene 
groups, as well as the type of tumor chromosomal 
instability have already been used for prediction of 
stage II in colon cancer patients (Cardoso et al., 
2007: 116, 119). These and other interventions have 
been referred to as ‘personalized’ but refer to groups 
or sub-populations stratified by genotypically de-
fined drug response (Baglioni and Genuardi, 2004: 
35; KNAW-RMW, 2003: 1; RGO, 2006: 72; Senter-
Novem, 2004: 30; van der Greef, 2008: 9, 14). How-
ever, there remain concerns about the reproducibility 
of the results (Barrier et al., 2006: 4685). Proponents 
of ‘personalized medicine’ hold that targeted ap-
proaches will be more cost-effective than popula-
tion-level interventions (Colditz et al., 2006: 79). 
Their opponents stress that unusually small ‘person-
alized’ markets provide no economic incentives to 
the pharmaceutical industry (interviewee A). Drug 
development presents a challenge, as in the many 
stages (trials) in pre-clinical drug development ini-
tially promising drug candidates can ultimately fail. 
A thorough understanding of molecular markers is 
needed in trials aimed at developing drugs for sub-
sets of the population, as if pre-selection is based on 
wrong markers, this may impede regulatory approval 
for the patient sub-population that responds to the 
drug (Berry, 2001: 240). These pressures and chal-
lenges could restrict pharmacogenetics-enabled drug 
development to only those drugs that could replace 
other drugs with intolerable side effects in small pa-
tient populations (RVZ, 2002b: 19, 23–24). A move 
toward sub-groups need not advantage specialized, 
small and medium-sized enterprises (SMEs), as drug 
development is capital-intensive and, in the Nether-
lands, dominated by large pharmaceutical companies 
with close ties to universities and academic hospitals 
(RGO, 2005: 58, 59). 

Similarly, markets for ‘personalized’ food prod-
ucts would be too small to provide sustained profits. 
Competing companies can appropriate documented 
health claims (Clydesdale, 2004: 40). Any health 
claims made on foods would require human trials, 
which because of the medical endpoints implied are 
regulated as clinical ones (cf EU drug and food regu-
lation12). Existing trials organized by food compa-
nies seldom satisfy the requirements accepted in 
epidemiological methodologies and research design 
as follow-up studies of at least a couple decades are 
necessary (interviewee B).  

Ethics From an ethical perspective, the reliability 
of genetic testing/screening information has been 
questioned: predictive testing can only provide risk 
estimates, not certainty. This uncertainty is due to 
the low penetrance of genetic variations associated 
with most cancers that involve variations in numbers 
of genes, as in sporadic colorectal cancer (Davey 

Smith and Ibrahim, 2003: 1; Davey Smith et al., 
2005: 1487). The outcomes of such tests could de-
stabilize the patient, increase feelings of genetic de-
terminism, and undermine support for public health 
prevention programmes (Kraft and Hunter, 2005: 
1614).  

Summary Colorectal cancer allows for specific and 
general criticism of genomics optimism. The uncer-
tainties of ‘personalized medicine’ relate to a num-
ber of quite heterogeneous factors, including: (1) 
epidemiology, aetiology and risk prediction; (2) an-
cillary innovation; (3) interdisciplinary collabora-
tion; (4) the economics of drug development; and (5) 
ethics. While genomics programmes (such as the 
NGI) either target directly, or coordinate other ac-
tivities targeted at, a number of these factors (cover-
ing fundamental research, research infrastructure, 
academic knowledge transfer, and ethical and socie-
tal aspects), overcoming these uncertainties will 
probably not be a linear process. Though break-
throughs will undoubtedly accrue over time, from a 
policy-making point of view most funding pro-
grammes are implemented over periods which rarely 
exceed ten years. The question is whether enough 
progress toward personalized colorectal cancer 
healthcare will have been made over the next  
decade.  

Acknowledgement of uncertainties 

How are the uncertainties of genomics acknowl-
edged at different levels of the Dutch life sciences 
governance system? To answer this question we 
have analyzed specifically those official documents 
since 2001 that represent actors’ expectations of ge-
nomics-based products and paradigms. These docu-
ments include: annual reports and strategic and 
business plans at the levels of research and R&D 
institutes (the ‘knowledge space’, see Braun 2008a: 
231), programme coordinators, funding intermediar-
ies, charity funds; foresight reports of advisory bod-
ies and sector councils concerning the Dutch 
biomedical life sciences and health policy landscape; 
and notes to the Second Chamber of Parliament.  

Fundamental research and programme coordination 
The first periodic activity report of the CGC has rec-
ognized conditions and contextual factors that could 
increase the chances of paradigm expectations being 
realized: knowledge resulting from research under-
taken at the CGC may serve as the basis for the de-
velopment of therapeutics but the process is arduous 
(taking up to two decades) and many other steps and 
activities are necessary (CGC, 2006: 15, 57). The 
NGI has in its Strategic Plan Genomics 2008–2012 
clearly portrayed individualized treatments based on 
new diagnostics and ‘personalized medicines’ as the 
future to come (NGI, 2006: 18). The 2008–2012 
NGI business plan ascribes to genomics the potential 
to ‘open […] the door to new treatments geared to 
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the specific profile of the individual patient’ (NGI, 
2007a: 9). An interesting example of expectations 
generation is the 2007 annual report, where the 
above sentence from the previous year had been 
changed to [genomics] ‘creates realistic expectations 
of new therapeutic treatments in the next ten years’; 
these treatments are paraphrased as ‘personalized 
medicine’ (NGI, 2008: 33). According to inter-
viewee D from the CGC, leading staff at the CGC 
were not consulted as to whether such expectations 
would indeed represent the cancer experts’ view of 
the future. In these NGI documents, there is no con-
text acknowledgement at all.  

Applied research and public–private partnerships 
and programme coordination Neither in the annual 
report for 2006 of the TI Pharma, nor in the 2006 
business plan of the Center for Translational Mo-
lecular Medicine (CTMM) is there an indication of 
the pre-conditions of genomics-based products. The 
CTMM presents the field of ‘Molecular Medicine’ 
[sic] as ‘hold[ing] the promise’ of a paradigm shift 
to the early detection of predisposition to diseases, 
cost-effective personalized treatments, and reduced 
side effects (CTMM, 2006: 11). There is no ac-
knowledgement whatsoever of the uncertainties of 
genomics-enabled innovation as demonstrated above 
with respect to colorectal cancer. In the Senter-
Novem (the Dutch Ministry of Economic Affairs’ 
programme coordinator) agenda for the second 
round of its strategic IOP Genomics programme, 
references are made to the almost certain impact of 
genomics in healthcare (Senter-Novem, 2004: 12, 
28) but these are combined with reflection on ena-
bling factors. Senter-Novem also coordinates the 
new ‘Life Sciences en Gezondheid’ programme set 
up in order to support innovation involving life sci-
ences companies; in a 2008 text documenting the 
aims of this programme (authored by a task force 
whose members are from leading multi-national 
companies) assertive modalities (‘the future will’) 
were used to sketch out, without any context ac-
knowledgement, the pharmacogenomic future in all 
its stereotypical aspects (MinEZ/Task Force Life 
Sciences en Gezondheid, 2008a: 5–6). 

Advisory bodies and sector councils In the Dutch 
research system, intermediary organizations assume 
a strong role in agenda setting. Sectoral advisory 
councils represent researchers, users and govern-
ment agencies and advise ministries on research pol-
icy in the particular sector and the directions 
research funding should take, and foresight exercises 
are a common responsibility (Dresner, 2002: 169–
171, 179; van der Meulen and Rip, 1998: 758). An 
early proposal of the Royal Netherlands Academy of 
Arts and Sciences’ (KNAW) Council for the Medi-
cal Sciences (RMW) for a foresight exercise on mul-
tifactorial disorders in the genomics age reported on 
existing expectations of the potential of pharmaco-
genomics to identify sub-populations of drug  

responders, but also alerted to the degree of uncer-
tainty of such expectations (KNAW-RMW, 2003: 
1). The Council for Health Research (RGO) reported 
in their 2002 recommendations on novel applica-
tions of genetics in healthcare that neither in the 
short- nor in the medium-term should applications of 
pharmacogenetics for genetic profile-based disorder 
prediction be expected as there are unreliability is-
sues (RGO, 2002: 84). The 2004 annual report of the 
Health Research/Health Council mixed modalities 
and assessments of the future: it predicted for ge-
nomics a permanent role in medical research within 
the near future while DNA and protein testing may 
become medical routine (RGO-GR, 2004: 5). The 
Council for Public Health and Health Care (RVZ) 
published in 2001 a report on medical-specialist care 
in the future and stated that individualized therapy 
was to be expected within the next 25 years (RVZ, 
2001b: 50). 

Summary We can trace uncertainties of genomics 
and pre-conditions of successful innovation and in-
troduction in healthcare sporadically in various for-
ward-looking documents (such as foresight reports). 
However, a number of such documents are still 
missing such context sensitivity, or there is no co-
herence at the level of a particular organization (such 
as sector councils or advisory bodies) with respect to 
future expectations. Where these documents ac-
knowledge contextual factors and pre-conditions, 
these overlap with the categories of pre-conditions 
that we illustrated in the case of colorectal cancer: 
progress in fundamental gene–disease research; 
large-scale studies and (translational) integration of 
genetics–epidemiology; ancillary innovation in 
technologies and bioinformatics; availability of tis-
sues; the long-term nature of innovation trajectories 
especially in healthcare and food; the problematic 
economics of tailoring treatment; and the integration 
of debates around ethical, legal and societal issues. 
However, the absence of such context sensitivity in a 
number of reports, especially at the level of highly 
funded programmes and public–private partnerships, 
should give reason for concern. These expectations 
serve to justify the investments, but with programme 
coordinators and other of these organizations be-
coming involved in communication with the broader 

 
However, the absence of such context 
sensitivity in a number of reports, 
especially at the level of highly funded 
programmes and public–private 
partnerships, should give reason for 
concern 
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public (via events such as the annual Genomics 
Momentum meetings13) they may also shape societal 
expectations, for better or, given the uncertainties, 
worse.  

Policy impacts and policy challenges  
of genomics 

Possible long-term and structural impacts on  
health policy 

The genomics euphoria may be related to the expec-
tations work of a small number of genomic optimis-
tics (Merikangas et al., 2006: 590, 591) or success 
stories of treating monogenetic disorders (inter-
viewee E), however, we have found that these ex-
pectations continue to be reproduced in the 
literature. Genomics receives a major share of cur-
rent Dutch life and biomedical science funding. 
Here, expectations align the future of both preven-
tion and treatment of chronic disorders with predic-
tion and tailoring. However, due to the various 
research and R&D uncertainties and ethical dilem-
mas sketched out above, the vision of genomics-
based prediction remains uncertain. Nutrigenomics 
expectations of ‘personalized nutrition’ are becom-
ing marginalized already, perhaps due to the  
complexity of diet–gene–disorder relationships (in-
terviewee E). Nutrigenomics might be more useful 
for the analysis of probiotics–human cell interaction 
(Marco et al., 2006: 205) and toxicity checks (Ah-
med, 2003: 491). The complexity of very fundamen-
tal processes to which genomics and other omics 
tools are applied must not be underestimated, and 
will require high levels of investment into the omics 
infrastructures and research community. However, 
these high levels will be a costly option, not only in 
financial terms, but also in long-term and indirect 
impacts.  

The visions articulated in health policy organiza-
tions such as life-course perspectives require a 
multi-disciplinary knowledge base and a combina-
tion of prevention and treatment, not a domination of 
either. From a historical perspective, the impacts of 
genomics on the understanding of chronic disorders 
are one chapter in the process of the geneticization 
of disorder aetiology. From this perspective, the ge-
neticization of epidemiology is nothing new: the 
challenge for 20th century epidemiology to satisfac-
torily explain environment–disorder relationships 
led to the emergence of genetic epidemiology since 
1980, and the study of genetic associations (Bu-
chanan et al., 2006: 562; Clayton and McKeigue, 
2001: 1358–1359). Researchers in the field were 
urged to acquire knowledge of pathogenetic mecha-
nisms in order to articulate possibilities of preven-
tion (Muir, 1990: 6446; Charlton, 1996: 623, 625). 
However, other scholars have called for the integra-
tion of genetic and environmental perspectives on 
disease aetiology enabling the understanding of the 

causation of disease at both the population and the 
individual levels, and for close cooperation between 
the aetiology and the risk factor-oriented branches of 
epidemiology (Susser and Susser, 1996: 668). We 
consider this an argument for retaining some form of 
balance between understanding basic genetic and 
molecular mechanisms on the one hand (which helps 
developing new treatments), and articulating preven-
tion strategies on the other. New contexts of causa-
tion have emerged, such as international migration 
and global climate change (Pearce, 1996: 681; 2007: 
714; Rockhill et al., 2000: 177); changes in national 
cancer incidence remain difficult to explain by ge-
netics alone (Potter, 2003: 691). Functional variation 
can have a subtle effect on individual cancer risk but 
may be highly prevalent in a population, and there-
fore have a large population impact (Brennan, 2002: 
381–382).  

Our concern is that the focus on genomics might 
lead to ‘strategic imbalances’: fields and projects 
that produce knowledge for disorder treatment are 
favored while prevention-oriented research has fund-
ing problems; in the long-term the knowledge base 
that a future integrated (prevention and treatment 
oriented) healthcare system requires will suffer. One 
may accept this as a characteristic dynamic of re-
search funding, which follows hot topics emerging 
in certain promising fields (as interviewee I sug-
gested). Access to funding seems to be compara-
tively easier where epidemiologists cooperate with 
molecular biologists and incorporate molecular data 
into their research, and where the study objects are 
the more common cancers (interviewee F). We can-
not yet quantify these shifts in the science system, as 
the application of scientometric methods is outside 
our research, but in our interviews we have picked 
up signals from nutritional and cancer epidemiolo-
gists who have expressed concerns about funding 
prospects for research on diet, lifestyle, and preven-
tion. Funding has shifted partly towards international 
intermediaries (such as the World Cancer Research 
Fund; interviewee E). The need for longitudinal 
population and cohort studies in order to assess 
gene–environment relationships is in conflict with 
funding mechanisms that favor short- and medium-
term projects (KNAW-RMW, 2003: 2; 2005: 28). 
RIVM’s ‘life-course perspective’ necessitates longi-
tudinal analyses of disorder development in age co-
horts. However, as of 2006 such longitudinal 
analyses were scarce (RIVM, 2006: 15, 111–112, 
165, 168).  

We do not intend to argue in favor of disease 
management or life-course perspectives, nor do we 
intend to argue against genomics per se. However, 
we want to point out that de-contextualized genom-
ics euphoria can create constraints on other policy 
sectors, such as health policy, especially if actors in 
the Dutch healthcare sector should come to align 
around (definitions of) disease management, inte-
grated care, or life-course perspective. In our view, 
the major issue that science and health policy must 
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address over the next few years is expectations 
management. This has to manifest in robust scenario 
building and policy coordination across the borders 
of science and health policy sectors. In the following 
section, we suggest useful approaches emerging 
from the broad literature. We refer to the situation 
and developments in the Netherlands and elsewhere. 

Expectations management:  
tools, communicative forms, contents and aims 

Any future of genomics in healthcare innovation will 
depend on research dynamics in combination with 
developments in the network of pre-conditions. 
Rather than using expectations endogenous to the 
emerging genomics research community to sketch 
out glorious futures of personalized health and mo-
lecular medicine, the uncertainties and potential fu-
tures of genomics in context need to be embraced. 
This interplay cannot be modeled in a mechanistic 
sense, but scenarios can be used to explore these 
futures: which can range from personalized health 
scenarios to niche scenarios for genomics. Scenario 
building can be located in many different contexts, 
such as the articulation of strategic plans at research 
institute and programme levels, or innovation sector 
or societal foresight exercises. Scenario building 
must involve the different stakeholders and repre-
sentatives of research and innovation sectors, which 
can have an impact on future innovation trajectories, 
as much for reasons of democratic inclusion in the 
scenario building process as for the expertise these 
different constituencies have to offer. 

Tools Scenario building for life and health sciences 
research and innovation can make use of a growing 
body of knowledge and tools from the strategic in-
telligence and policy studies literatures. Policy ana-
lysts have described the increasing value of strategic 
intelligence tools (including foresight, scenario 
building, and technology assessment) for both prepa-
ration and coordination of science and technology 
policy (Braun, 2008b: 295; Laredo, 2003: 10; Tait 
and Williams, 1999: 102). Science, technology and 
innovation scholars have contributed insights regard-
ing the dynamics of fundamental research (scientific 
credibility cycle, see Rip, 1994; Wouters, 1997) and 
the emergence of novel paths of technological inno-
vation (Robinson, 2006). Fundamental knowledge 
production (exploration) leads to the build-up of a 

knowledge reservoir with potentially relevant ele-
ments, but actual selection and exploitation are up to 
other actors further down the innovation chain (van 
der Meulen and Rip, 1998: 67). Scenario building 
can anticipate possible paths of such knowledge 
take-up (cf Robinson and Propp, 2008). With respect 
to language, expectations researchers have made 
efforts at operationalizing modalities (‘could, might, 
will, shall’) as indicators of perceptions of the prob-
ability of expectations (Robinson et al., 2007); 
whenever there is a degree of uncertainty to expecta-
tions, one should refrain from assertive statements 
(‘the future will…’) and use other modalities.  

In genomics, learning has taken place over the 
past few years about goals that seem more realistic, 
and the time spans and other efforts implied in order 
to realize these goals (interviewees G and N). Re-
searchers themselves have realized the need to ac-
knowledge the complexities and uncertainties of 
promising new fields (Davey Smith et al., 2005: 
1495; Palmer, 2004: 926; Khoury and Gwinn, 2006: 
1363), and are becoming engaged in the articulation 
of more realistic scenarios of product innovation, 
such as genetic profiling (Janssens and van Duijn, 
2008; interviewees K, L and N).  

Issues located in the pre-conditions network are 
also addressed more comprehensively in ethical, 
legal and societal aspects/issues programmes such as 
the Center for Society and Genomics in the Nether-
lands, which interfaces with ongoing research activi-
ties in ‘red’ (life sciences), ‘green’ (food) and 
‘white’ (industrial) genomics (e.g. Stol et al., forth-
coming). 

Vision assessment (Grunwald, 2007) has emerged 
as a multi-disciplinary approach to both evaluation 
and articulation of paradigm expectations. Public 
participation and research agenda setting are a recur-
ring theme in policy studies (Caron-Flinterman et 
al., 2006; Mayer, 2003; Weale, 2001). Involvement 
of multiple stakeholders in agenda building is ex-
pected to improve the societal acceptance of genetic 
testing (RGO, 2006: 44, 50). Expectations and de-
mands of patients, consumers, or concerned citizens 
are used as reference points for deliberative agenda 
setting, and these processes can be organized as 
broad forums (Edler et al., 2006) or dedicated user–
producer interactions (Boon, 2007; Nahuis et al., 
2009, Moors et al., 2008).  

Communicative forms Nightingale and Scott 
(2007: 548) suggested in this journal that in order to 
address the mismatch between ongoing research and 
research that society requires (otherwise known as 
the ‘relevance gap’) ‘explicit relevance criteria [be 
inserted] within peer review’. However, relevance 
criteria will only contribute to further exaggerating 
of certain expectations as researchers will repeat 
what peer reviewers (now as wardens of societal 
needs) will want to hear. That is why we advocate 
that researchers be asked to add ‘relevance condi-
tions’ to their proposals, ie a listing of scientific, 

 
The major issue that science and 
health policy must address over the 
next few years is expectations 
management 
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technological, regulatory and socio-ethical pre-
conditions under which product and paradigm ex-
pectations could become relevant for society. The 
conceptual framework that we developed for the 
mapping of expectations can also aid in the im-
provement of the articulation of expectations. For 
search, product and paradigm expectations, different 
and overlapping sets of factors located in science, 
technology, regulation and policy, and society will 
be important. As an example, a forward-looking 
statement in a research proposal could read as fol-
lows: ‘Our research could lead to novel drugs inhib-
iting the [x, y, z] growth factor in colorectal cancer 
patients expressing this factor if in vitro and in vivo 
experiments will have established this effect suffi-
ciently, and if companies will have decided affirma-
tively on the economic feasibility of comparatively 
smaller (targeted) drug markets.’ 

Contents and aims The willingness to accept a 
multiplicity of futures should lead to assessments of 
genomics research and innovation programmes in 
terms of not only its uncertain potential but also the 
unintended impacts on research in other life sciences 
fields, and on healthcare visions. Both the multiple 
pre-conditions of genomics-enabled research and 
innovation, and the unintended impacts of genomics, 
will be, as we hypothesize, located across a variety 
of policy sectors. These can include: health care 
(concerning healthcare visions and their knowledge 
base); economic affairs (concerning innovation poli-
cies and their expectations); science and education 
(concerning research policy and the allocation of 
funds to programmes); or legal matters (concerning 
the legal implications of screening and testing).  

As some of these departments have their own or-
ganizations involved in programme coordination 
(ZonMw for the Ministry of Healthcare, Welfare and 
Sports; Senter-Novem for the Ministry of Economic 
Affairs), the range of organizations involved calls 
for better policy coordination. The latter has been 
discussed in the pages of Science and Public Policy; 
among other journals. Braun has presented a number 
of institutional options for promoting policy coordi-
nation including coordination at the ministerial, in-
termediary agency, and cabinet levels (Braun, 
2008a: 233–237; 2008b: 291). While these reflec-
tions are worthwhile, we would like to advocate a 
different entrance point, namely the endogenous fac-
tors shaping policy. Studies of national style (Halff-
man, 2005) and political cultures (Dresner, 2002) 
have highlighted the consensus-oriented traits of 
Dutch politics and policy-making: the ‘polder 
model’ (Dresner, 2002: 169–170). Thus, the initia-
tion of a multi-actor process aimed at negotiating the 
eventual road to policy integration may be crucial.  

One aim of scenario building must be to explore 
strategies of avoiding (or at least moderating) the 
unintended impacts of genomics on healthcare pol-
icy visions. For example, the positive effects of pri-
oritization of genomics funding on other sectors can 

be explored. Merikangas and Risch (2003: 601) have 
suggested directing high priority genomics funding 
to diseases that cannot be treated or prevented based 
on environmental changes (such as breast cancer, 
Alzheimer’s disease, type 1 diabetes). However, pri-
oritizing fundamental research will not be easy (in-
terviewee B). The funds freed up could thus be used 
to finance expensive infrastructure and long-term 
projects in epidemiology (case-control studies, 
multi-center studies, international integration of co-
hort and tissue databases (Brennan, 2002: 385, 387; 
KNAW-MFA, 2006: 95)).  

Notes 

1. The Human Gemome Project, available at <http://www.ornl. 
gov/sci/techresources/Human_Genome/home.shtml>, last 
accessed 15 October 2008. 

2.   Primary and secondary prevention cannot always clearly be 
distinguished (Perera, 2000: 607). 

3.   Our interviewees were: 
A:  microbiologist; co-author of RVZ, 2002b (Utrecht, 21 and 

28 February 2007).  
B:  valorization officer, Utrecht University/Utrecht Holdings 

B.V./Cancer Genomics Center (Utrecht, 31 May 2007). 
C  and D: molecular biologist and cell biologist, Cancer Ge-

nomics Center, Utrecht (Utrecht, 19 July 2007; additional 
interview with D, Utrecht, 25 September 2008). 

E:  colorectal cancer epidemiologist, Nijmegen/Wageningen 
University (Nijmegen, 12 September 2007; Wageningen, 9 
October 2008). 

F: colorectal cancer epidemiologist, Maastricht University 
(Maastricht, 30 October 2007). 

G: staff member, Center for Society and Genomics, Nijmegen 
University (Nijmegen, 5 September 2008). 

H: molecular geneticist, Hubrecht Institute for Developmental 
Biology and Stem Cell Research (Utrecht, 2 October 
2008). 

I:  research manager, Dutch Cancer Institute/NKI, Amster-
dam (Amsterdam, 2 October 2008). 

K  and L: staff members, Rathenau Institute, The Hague (The 
Hague, 8 October 2008).  

M: medical oncologist, Ersmus MC/Daniel den Hoed Cancer 
Clinic, Rotterdam (Rotterdam, 8 October 2008). 

N: epidemiologist, Erasmus Medical Center, Rotterdam (Rot-
terdam, 13 October 2008; additional telephone conversa-
tion, 17 October 2008). 

4. TIFN. Available at <http://www.tifn.nl/webdb/Overview 
ProjectPages?readform&Page=A003&Prog=A>, last ac-
cessed 19 July 2008. 

5. Senter-Novem. Available at <http://www.senternovem.nl/fnd/ 
Nieuws/index.asp>, last accessed 19 July 2008. 

6. Cancer Genomics Center. Available at <http://www. 
cancergenomics.nl/process.php?page=publications>, last 
acessed 4 July 2008. 

7. ‘Medicine’ has two meanings in English, i.e. treatment (exclud-
ing diagnosis) and healthcare (personal communication, 
Douglas Robinson). In addition, medicine can be more than a 
particular drug, including herbal remedies, and other forms of 
alternative medicine.  

8.   See also the diagram in Ginsburg and McCarthy (2001: 494). 
9.   Cf the statistics published on the websites of Cancer Re-

search UK (available at <http://www.cancerresearchuk.org/>, 
last accessed 1 July 2008), Deutsche Krebshilfe e.V. (avail-
able at <http://www.krebshilfe.de/startseite-dkh.html>, last 
accessed 1 July 2008), the American Association for Cancer 
Research; (available at <http://www.aacr.org/default.aspx>, 
last accessed 1 July 2008) and  the Canadian Cancer Society 
(available at <http://www.cancer.ca/ccs/internet/niw_splash/ 
0%2C%2C3172%2C00.html>, last accessed 1 July 2008). 

10. The components mentioned are being tested in ongoing clini-
cal trials registered at the US-based Clinical Trials Database. 
Data was collected on 29 June 2008. Available at 
<http://clinicaltrials.gov/ct/info/about>, last accessed 29 June 
2008. 

D
ow

nloaded from
 https://academ

ic.oup.com
/spp/article-abstract/36/3/199/1665423 by U

U
 U

trecht/U
niversity Library U

trecht user on 22 O
ctober 2019



Will genomics erode public health and prevention? 

Science and Public Policy April 2009  211

11. Available at <http://www.parelsnoer.org/index.php/page/ 
English>, last accessed 29 July 2008. 

12. Cf European Commission Food Law Portal. Available at 
<http://ec.europa.eu/food/food/foodlaw/index_en.htm>, last 
accessed 1 July 2008. 

13. Genomics Momentum. Available at <http://www.gm2008. 
org/>, last accessed 15 October 2008. 
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