
I
T

H
a

b

c

d

a

A
R
R
A
A

K
S
E
R
E
S
R

1

p
s
d
i
d
w
i
a
d
(

o
S

(

0
h

Research Policy 42 (2013) 1126– 1137

Contents lists available at SciVerse ScienceDirect

Research  Policy

j o ur nal homep age: www.elsev ier .com/ locate / respol

ntegrating  science  and  society  in  European  Framework  Programmes:
rends  in  project-level  solicitations

annot  Rodrígueza,b,∗,  Erik  Fishera,c,  Daan  Schuurbiersd

Consortium for Science, Policy & Outcomes, Arizona State University, PO Box 875603, Tempe, AZ 85287-5603, USA
Department of Philosophy, Faculty of Arts, University of the Basque Country UPV/EHU, Paseo de la Universidad 5, 01006 Vitoria-Gasteiz, Spain
School of Politics and Global Studies, Arizona State University, PO Box 873902, Tempe, AZ 85287-3902, USA
De Proeffabriek, Lookwatering 36, 2614 KA Delft, The Netherlands

 r  t  i  c  l  e  i  n  f  o

rticle history:
eceived 28 November 2011
eceived in revised form 15 February 2013
ccepted 23 February 2013
vailable online 26 March 2013

eywords:
ocio-technical integration
U Framework Programmes
esearch solicitations
LSA (Ethical, Legal and Social Aspects)
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As  part  of  a  larger  trend  across  industrialized  nations,  European  research  policy  discourse  has  placed
increasing  emphasis  on  socio-technical  integration:  the  explicit  incorporation  of  activities  devoted  to
broader  social  aspects  into  scientific  activities.  In  order  to compare  these  high-level  integration  discourses
against  patterns  at the level  of  resource  allocation,  we  analyze  nearly  2500  research  solicitations  from
the  three  European  Framework  Programmes  for R&D  during  the  period  1998–2010.  We identify  four
distinct  types  of integration  (socio-ethical,  stakeholder,  socio-economic  and  industrial)  that  occur  either
as core  or  parallel  components  of  R&D  solicitations.  Quantitative  analysis  reveals  an  overall  trend  towards
increasing  integration,  with  requests  integrating  industrial  and  socio-economic  aspects  substantially
outnumbering  those  integrating  socio-ethical  and  stakeholder  aspects—by  a 2  to  1  margin.  Meanwhile,
calls  for socio-technical  integration  have  become  slightly  more  extensive  (ranging  across  a broader  range
takeholder engagement
esponsible innovation

of research  areas  addressed),  significantly  more  pervasive  (shifting  from  the periphery  to  the  core  of
R&D practices),  and  arguably  less  diverse  (involving  a wider  variety  of integration  types)  over  time. The
relative  lack  of  attention  to socio-ethical  aspects  and  stakeholder  participation  in  European  research  is
particularly  notable  given  that  we  focus  on  potentially  controversial  areas  (life  sciences,  energy,  and
nanotechnology),  which  likely  overemphasizes  the  prevalence  of  integration  throughout  the  Framework
Programmes.
. Introduction

As part of a larger trend across industrialized nations, Euro-
ean research policy discourse has placed increasing emphasis on
ocio-technical integration: the explicit incorporation of activities
evoted to broadening the social and ethical aspects that are taken

nto account during core scientific and engineering research and
evelopment (R&D) activities in such a way as to shape R&D path-
ays in socially desirable ways. Policy mandates for socio-technical

ntegration have been documented in the United States (Bennett
nd Sarewitz, 2006; Fisher and Mahajan, 2006a), the United King-

om (Macnaghten et al., 2005; Owen and Goldberg, 2010), Canada
Genome British Columbia, 2011; Ommer  and Coasts Under Stress
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Research Project Team, 2007), and throughout Europe (Stegmaier,
2009; Goorden et al., 2008).

This emphasis is also observed throughout the consecutive
European Framework Programmes (FP) for Research and Techno-
logical Development, the European Union’s main policy instrument
for guiding European research. While some forms of integration can
be traced back to earlier Framework Programmes, such as the con-
sideration of Ethical, Legal and Social Aspects (ELSA) of research
in the Second Framework Programme (FP2), the overall impor-
tance attached to the integration of ELSA and other modes of social
considerations appears to have grown considerably since FP5.

In part of an attempt to legitimize potentially controversial
forms of publicly funded science and technology, the policy dis-
course on integration also reflects more explicitly normative and
substantive goals, such as making R&D processes more inclusive
and accountable and opening up new research alternatives and
meanings, and suggests that the success of the European research

endeavor at least to some extent rests on the successful integration
of science and society. The proposition of integrating science
and society at the level of the research project, however, implies
changes in both structure and agency regarding how science is

dx.doi.org/10.1016/j.respol.2013.02.006
http://www.sciencedirect.com/science/journal/00487333
http://www.elsevier.com/locate/respol
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ustified, organized and conducted (e.g., Fisher et al., 2006; Gibbons
t al., 1994; Smith et al., 2005). We  expect that it faces considerable
hallenges, especially to the extent that it may  signal alterations
o established scientific cultural norms and institutional practices.

e therefore ask to what extent the emphasis on socio-technical
ntegration in high-level policy discourse plays out at the more
ractical level of formal solicitations for R&D delivery.

In order to trace the various trends in integration in strategic
olicy discourse and gauge their effects at more practical lev-
ls of decision making and allocation, we have analyzed nearly
500 science and engineering research solicitations from indicative
esearch areas in three EU Framework Programmes over a 12-year
eriod: FP5 (1998–2002), FP6 (2002–2006) and FP7 (2007–2013
our analysis ends in 2010]). Research solicitations are an under-
tudied, yet widespread mechanism for the delivery of strategic
&D goals by means of allocating resources for new science and
ngineering research projects, such as those called for inside the
ramework Programmes. They allow us to look at policy discourse
nd practices at more fine-grained and routinized levels of science
olicy implementation in order to compare these to more promi-
ent discourse and decision contexts. Hence, we focus on research
olicitations within Framework Programmes as a bellwether for
ther forms of the integration of science and society. The analysis
racks the extent to which the research that is solicited in science
nd engineering areas is pervaded by the visions for socio-technical
ntegration alluded to above, such as those coming from the FP7
Science in Society” research area and other policy discourses.

In order to situate the integration of science and society
roadly and within a general context, we expand the notion of
ocio-technical integration to include a range of related meanings
dentified in the FPs, including the consideration of aspects ranging
rom economic to ethical; the participation of stakeholder groups
anging from private industry to public citizenry; and interdisci-
linary collaborations between social and natural scientists.1

. Socio-technical integration in EU research policy

Consideration of social and ethical aspects of scientific and engi-
eering research has long been on the agenda of European policy
akers. High-level calls for integration can be found as early as FP2

1987–1991), which mandated research on the ethical, legal and
ocial aspects (ELSA) of scientific research. Similarly, calls for the
ntegration of the socio-economic dimensions can be found in FP4
1994–1998) through its “Targeted Socio-Economic Research” pro-
ramme. Yet from FP5 onwards, both the quantity and quality of
alls for integration intensify. The emphasis on socio-technical inte-
ration can be understood as largely motivated by a series of events
hat in the last two decades have progressively eroded the legiti-

acy of the European science and technology governance system,
aising concerns over the social uptake of scientific-technological
nnovations. This erosion of legitimacy has been diagnosed, by the
ocial studies of science first, and by policymakers later, as respon-
ing to the uneasiness of society with an innovation model in which
ublic concerns about science and technology are not adequately

onsidered.

The food crises that affected Europe in the 1990s (such
s “mad cow” disease, foot and mouth disease, and dioxin

1 Notably, we distinguish socio-technical integration from compliance, e.g., with
egulatory standards and ethical principles, which also has an established policy
istory. Thus, we do not take into account the fact that R&D activities in the EU
ramework Programmes must be carried out “in compliance with fundamental ethical
rinciples” (see The European Parliament and the Council of the European Union,
999, p. 6; 2002a, p. 3; 2006, p. 5). In our view, principle-based compliance does not

mply the same degree of institutional changes for the core of R&D activities as does
ocio-technical integration.
icy 42 (2013) 1126– 1137 1127

contamination in chickens) were seen as highlighting the deficien-
cies of risk analysis and regulatory procedures and created a general
perception that policymakers were more aligned with the inter-
ests of industry than with the public interest, which “undermined
public confidence in expert-based policy-making”  (Commission of
the European Communities, 2001, p. 19). The European backlash
against agri-food biotechnology—fueled in part by the experience
of these food crises—was interpreted as a social reaction against
what an important sector of the European publics considered was
the uncritical development of a potentially dangerous and uneth-
ical technology, whose health, environmental and ethical risks
were arguably under-analyzed and under-regulated (EGE, 2009;
Gaskell, 2008).2 These experiences have, it is largely concluded,
forced policymakers to focus not only on the policy objectives that
originally justified R&D investments, but also on demonstrating to
European publics that the social and ethical principles behind pub-
licly funded R&D practices are robust (McDonell, 1997). Over the
last two decades pressure has also grown for scientific research to
be evaluated not solely according to narrowly defined economic
or technological criteria (Bozeman, 2007; Schuurbiers, 2010; von
Schomberg, 2012), but according to a plurality of social and pub-
lic values and interests (Heap, 2004; Wilsdon and Willis, 2004;
Ziman, 1998). Descriptions of scientific research in terms of “Mode-
2” (Nowotny et al., 2001), “post-normal” (Funtowicz and Ravetz,
1993), and “post-academic” (Ziman, 2000) science all relocate sci-
entific legitimacy in a broader societal space.

Socio-technical integration is thus framed by policy makers to
a considerable extent as a legitimizing resource that is intended
to facilitate the societal uptake of scientific-technological innova-
tions and, consequently, the EU’s strategic goal, set in the Lisbon
Strategy, of becoming “the leading knowledge-based economy in the
world” (European Council, 2000, p. 12). This strategic vision of inte-
gration is evident in the development and inception of the European
Research Area (ERA): in the working document Science, society and
the citizen in Europe,  the European Commission claimed, in the
light of the “growing skepticism”  and “hostility” of society towards
the advances in knowledge and technology, that the relationships
between science, technology and society “have to change because
of the impact of science and research on competitiveness, growth and
jobs and on the quality of life in Europe” (Commission of the European
Communities, 2000a, p. 5). However, in addition to this instru-
mental framing, there are also indications that more normative
goals also informed the ERA. According to Busquin, “democratic
governance must ensure that social and economic issues are taken
into consideration in research activities” (Busquin, 2003, p. 6). More
recently, and in the more specific context of the Framework Pro-
grammes, the Commission stated that “For Europe to become the
most advanced knowledge society in the world, it is imperative that
legitimate societal concerns and needs concerning science and technol-
ogy development are taken on board”  (European Commission, 2007a,
p. 4; see also European Commission, 2003a, p. 10).

Thus, alongside instrumental justifications for socio-technical
integration, and even within the same statement, it is also framed
substantively, as an early and potential source of critical reflection

on R&D activities, as well as normatively, as a form of more inclusive
and accountable governance of research and innovation. In the rest
of this section, we continue to elucidate the multiplicity of policy

2 In the particular case of the governance of agri-food biotechnology, European
policymakers tried to overcome social resistance to this technology with a set of
regulatory reforms which included some integration measures, such as rules for
mandatory information to the public prior to commercialization of GMOs, the intro-
duction of ethical advice as an additional criterion for decision making, or the
socio-economic assessment of approved GMOs (The European Parliament and the
Council of the European Union, 2001).
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ustifications that are used to frame socio-technical integration in
he European context. We  also identify three key characteristics of
uropean socio-technical integration research policy, arguing that
olicy discourse at the agenda setting level has over the years called
or integration to be more pervasive (moving closer to actual R&D
ractices), extensive (addressing a broader range of research areas)
nd diverse (involving a broader range of integration types).

.1. Pervasiveness

One particular feature that emerges from key policy documents
uch as the European Action Plans and the official communica-
ions from the European Commission is a stated interest in moving
ntegration closer to project-level R&D practices. While research
ctivities in both the socio-economic and ELSA dimensions were
arried out in earlier FPs, they were considered as “stand-alone”
ctivities, occurring in parallel to natural science and engineer-
ng research efforts (Elizalde, 1998). FP5, however, envisions a

ore far-reaching integration. Philippe Busquin, former European
ommissioner for Research, introduced the concept of the Euro-
ean Research Area (ERA), where scientific research, technological
evelopment and innovation in Europe were meant explicitly to
ddress the major challenges of the times. As a result, the socio-
conomic dimensions of research were to be integrated at the core
f R&D. According to Busquin: “the socio-economic dimension has
een integrated into the specific programmes of the Fifth Framework
rogramme to take full account of the needs of European Society and
f the economic and social challenges it faces” (Busquin, 2003, p. 6).
ore specifically, “The intention was to move away from research for

ts own sake and to turn the research towards current socio-economic
roblems” (Busquin, 2003, p. 6). This ambition was  carried through
o the Science and Society research area of FP6 and Science in
ociety of FP7. The Science in Society Work Programme in FP7
or instance envisages: “a research process aiming as much at the
armonious societal integration of new scientific and technological
nowledge as to achieving the specific objective of the research itself”
European Commission, 2007a, p. 6).

.2. Extensiveness

In response to Busquin’s vision of the European Research
rea (ERA), program-level calls for integration of both the socio-
conomic and ELSA dimensions of research focused away from
he periphery and onto the core of European R&D. This rhetorical
ntensification was accompanied by a stated intention to extend
ntegration across a wider range of research areas. While the con-
ideration of ELSA issues was reserved exclusively for bio-medical
esearch and the life sciences from FP2 to FP5 (Elizalde, 1998), calls
or integration began to spread across new fields of research in later
Ps. As the Science in Society Work Programme in FP7 stated: “The
hallenge today is to encourage [scientific and technological] actors in
heir own disciplines and fields to participate in developing Science in
ociety perspectives from the very beginning of the conception of their
ctivities” (European Commission, 2007a, p. 6). Indeed, as of FP6,
eferences to integration had started to emerge in policy documents
nd work programmes beyond those of Science and Society (FP6)
nd Science in Society (FP7). The Commission’s Communication
owards a European Strategy for Nanotechnology specifically aims
o: “integrate societal considerations into the R&D process at an early
tage” (Commission of the European Communities, 2004, p. 3). Simi-
arly, the Work Programme for “Food, Agriculture and Fisheries, and
iotechnology” of 2009 stipulates that: “Ethical, social, economic and

ider cultural aspects are fully integrated within projects by encourag-

ng the participation of experts in ethics, law, economics and the social
ciences” (European Commission, 2008a, p. 4). To Bruno Hansen,
he former Director of DG Life Sciences, this represented a “new
licy 42 (2013) 1126– 1137

approach for integrating the ethical, legal, social and wider cul-
tural aspects into research projects” (Hansen, 2002, “Foreword”;
emphasis in the original).

2.3. Diversity

In addition to the envisioned pervasiveness and extensiveness of
calls for integration, a third characteristic of integration discourse
is observed: the different types of integration called for in European
policy increase over time. In FP2, calls for socio-technical integra-
tion are limited to the consideration of ELSA. In FP3, the integration
of the socio-economic dimension appears. The first specific projects
targeted specifically to small and medium-sized enterprises (SMEs)
were piloted during FP3 (1990–1994). The interest in industrial
integration increased in FP5: “Research priorities are determined
using a problem-solving approach, tackling clearly defined social and
industrial needs” (European Commission, 2000, p. 4).

In 2001 the European Commission launched a proposal for
reforming the European governance system, in order to “open-
up policy-making to make it more inclusive and accountable”
(Commission of the European Communities, 2001, p. 8). As a result,
the scope of socio-technical integration is now seen to include the
involvement of a wider range of stakeholders and publics in R&D
activities. In FP6 and FP7, further diversification of integration is
observed: in addition to calls for the integration of ELSA and the
socio-economic dimension, there are also calls for studies of pub-
lic perceptions, science studies and gender studies, and in addition
to the involvement of industry there are calls for the integration
of dedicated stakeholders, patient groups and the “general public”
through a range of communication and dialogue activities. In the
Regulation (EC) No. 2321/2002 concerning the rules for participa-
tion in FP6 it was  stated that “Activities under the Sixth Framework
Programme should (. . .)  improve information for, and dialogue with,
society” (The European Parliament and the Council of the European
Union, 2002b, p. 24). This call for integrating society in R&D activ-
ities was re-emphasized later in the transition from FP6 to FP7.
Zoran Stančič, former Deputy Director-General of DG Research,
claimed that: “More must be done (. . .)  to find ways of actively engag-
ing with civil society, stakeholder groups and the public at large in the
preparation and execution of research” (Stančič, 2007, p. 1).

3. Conceptual framework and method

This section presents the conceptual framework for our empiri-
cal analysis. We  justify the selection of research areas in our sample,
and present the unit of analysis and sample size.

3.1. Selection of research areas

The European Framework Programmes are the EU’s main policy
instrument to promote and support R&D in Europe. The Framework
Programmes have two  main strategic objectives, as set out by the
Maastricht Treaty of the European Union (TITLE XV: Research and
technological development, Article 130f): “strengthening the scien-
tific and technological bases of Community industry and encouraging it
to become more competitive at international level” (European Union,
1992, p. 34). The first Framework Programme was launched in 1984,
representing a small fraction of total public funding for research in
Europe at that time. It covered the period from 1984–1987 and had
a budget of approximately D 3 billion. Since then, each consecu-
tive Framework Programme has had a larger budget, extended EU
activities in new fields of research, and progressively diversified

available mechanisms, types of financial support and intervention
methods. FP5 (1998–2002) had a total budget of D 15 billion, and
FP6 (2002–2006) D 18 billion, while FP7, the current Framework
Programme (2007–2013) has a budget of over D 50 billion, which
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Table  1
Research areas selected for the analysis of socio-technical integration in FP5, FP6 and FP7.

FP5 (1998–2002) FP6 (2002–2006) FP7 (2007–2013) [until 2010]
Health  Quality of Life and

Management of Living
Resources (QoL)

Life Sciences, Genomics and Biotechnology for
Health (LSH)

Health

Food Food Quality and Safety (Food) Food, Agriculture and Fisheries, and
Biotechnology (Food)

Energy Energy, Environment and
Sustainable Development—Part
B: Energy (Energy)

Sustainable Development, Global Change and
Ecosystems—Sustainable Energy Systems (Energy)

Energy
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epresents a substantial increase compared to the previous Frame-
ork Programme FP6 (41% at 2004 prices, 63% at 2007 prices)

European Commission, 2007b, p. 6).3

Because of the sheer size and complexity of the FPs, a full dis-
ursive analysis of the content of all the research areas was not
ttempted.4 Rather, we select those research areas within the FPs
or which the question of socio-technical integration is particularly
elevant, being strongly contested areas of research: the life sci-
nces (food and health), energy research, and nanotechnology. In
hese research areas the policy commitments within the Science
nd Society Work Programme can be expected to take hold.5

Life sciences are focused on the study and modification of
iving organisms, including human beings, and for this reason have
een traditionally contested on ethical grounds. Issues such as
bortion and euthanasia, cloning and reproductive technologies,
r stem cell research are a frequent matter of political and societal
ontroversy.6 The genetic modification of plants is a contested topic
lso, mostly in the European context. The European “backlash”
gainst agri-food biotechnology exemplifies fierce public debate
bout the limits of science and the manipulation of nature based on
ocio-ethical and environmental considerations (e.g., Levidow and
arris, 2001). Research on energy, on the other hand, confronts the

roblem of developing efficient and alternative energy sources in a
ontext of human-induced climate change, depletion of resources,

nd nuclear accidents. The social debate on energy therefore goes
eyond economic and technical considerations and necessarily
mbraces considerations of environmental, socio-ethical and

3 In this paper, one billion refers to one thousand million (1,000,000,000).
4 For example, the core Specific Programme of FP7, namely “Cooperation” (FP7

llocates over D 32 billion to this programme alone), is sub-divided into ten distinct
esearch areas that reflect the most important strategic fields of knowledge and
echnology for the EU: Health; Food, Agriculture and Fisheries, and Biotechnology;
nformation and Communication Technologies (ICTs); Nanosciences, Nanotechnolo-
ies, Materials and New Production Technologies; Energy; Environment (including
limate Change); Transport (including Aeronautics); Socio-economic Sciences and
he  Humanities; Security; and Space.

5 Other research areas, such as ICTs and Security, are also sensitive in socio-ethical
erms. The developments on ICTs and security systems trigger, for instance, a series
f  privacy and intimacy issues that require a profound ethical analysis. The EC notes,
progress in knowledge and technology, especially in fields such as life sciences and
echnologies and information technology, goes hand in hand with a growing number of
thical issues” (Commission of the European Communities, 2000b, p. 20). Thus, while
e have selected prime areas sensitive to social and ethical concern, the scope of

ur  study did not allow us to examine all such potential areas.
6 A progressive intensification of integration discourse can be seen particularly in

he  case of life sciences research: in the FP6 research area “Life Sciences, Genomics
nd Biotechnology for Health,” for instance, it is stated that “an active and early
nvolvement in the above activities [i.e., research activities] of regulators, experts on
thics, patients and society at large will be necessary” (The Council of the European
nion, 2002, p. 10); in the FP7 research area “Food, Agriculture and Fisheries, and
iotechnology” it is claimed that “Ethical, social, economic and wider cultural aspects
re fully integrated within projects by encouraging the participation of experts in ethics,
aw, economics and the social sciences” (European Commission, 2008a, p. 4).
sciences,
nctional Materials, New

evices (NMP)

Nanosciences, Nanotechnologies, Materials
and New Production Technologies (NMP)

political nature (e.g., Parks and Roberts, 2010; Voss et al., 2006).
Finally, the capacity of nanoscale science and engineering to manip-
ulate matter at molecular and atomic levels has been presented as
a horizontal research area with the potential to pervade and revo-
lutionize all sectors of industry. This revolutionary potential, based
on a profoundly new understanding and manipulation of reality,
has been said to raise significant cultural, ethical, political and eco-
nomic issues (e.g., Mnyusiwalla et al., 2003; Renn and Roco, 2006).

The specific designations of these selected research areas in the
FPs have changed over time, but still there is considerable conti-
nuity between them through the FPs—i.e., the thematic research
areas continue along FP5, FP6 and FP7. For example, the continua-
tion of the FP5 research area “Energy, Environment and Sustainable
Development–Part B: Energy” in FP6 is “Sustainable Development,
Global Change and Ecosystems–Sustainable Energy Systems,” and
the correlate in FP7 of these two  previous research areas is the
research area “Energy.” The “Quality of Life and Management of
Living Resources” research area includes both health and food
issues in FP5, while FP6 and FP7 handle them through separate
research areas, namely “Life Sciences, Genomics and Biotechnology
for Health” and “Food Quality and Safety” in FP6, and “Health” and
“Food, Agriculture and Fisheries, and Biotechnology” in FP7. Finally,
both FP6 and FP7 include a new research area on nanosciences and
nanotechnology that is absent in FP5 (see Table 1).7

3.2. Unit of analysis

The research solicitations that make up the FPs’ work pro-
grammes represent the main unit of analysis. As stated above,
research solicitations are a widespread yet understudied mecha-
nism for the delivery of strategic R&D goals by means of allocating
resources for new research. The European Commission’s FAQs
about FP7 describes the work programme solicitations as follows:

The individual “work programmes” are the detailed implemen-
tation plans for the specific programmes, research themes8 and
other activities under FP7. They specify the concrete scientific-
technical, economic and societal objectives of each activity,
providing both a broad background and the detailed technical
content. They project a “road map” of the planned calls for

proposals. They also indicate for each call the instruments that
will be available and the evaluation criteria that will be applied.
Understanding the objectives of the work programme is

7 We represent research solicitations in the following way: the Frame-
work Programme, followed by the abbreviated name of the research area. For
example, a research solicitation from the research area “Nanotechnology and
Nanosciences, Knowledge-Based Multifunctional Materials, New Production Pro-
cesses and Devices” in FP6 will be “FP6-NMP.”

8 “Research themes” in FP7 refer to “research areas.”
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essential for preparing a good proposal (European Commission,
2011, “What are work programmes?”).

Thus, research solicitations signify to potential proposers the
oals and expectations of their authors and the criteria by which
esearch proposals generated in response to the solicitations will
e judged. Meanwhile, calls for broadening the aspects and partic-

pants involved in research have been seen, both traditionally (e.g.,
olanyi, 1962) and more recently (e.g., Wynne, 2011), as poten-
ially disruptive of research practices. While sponsored research
ctivities cannot be assumed to mirror the content of the research
olicitations to which they respond for funding, solicitations serve
s an intermediary mechanism between policy and scientific com-
unities and provide a credible basis for research evaluation. We

herefore assume that if integration is found in R&D solicitations
t in turn signals some level of institutional change if not dis-
uption, whether in terms of material practices (Fisher, 2007),
xpectations (Jasanoff, 1995; Smith et al., 2005), political symbol-
sm (Pielke, 2012) or otherwise—and that these changes are rather
nlikely. Focusing on research solicitations provides an indication
f the extent to which broader policy discourses on integration are
dopted at policy stages closer to the actual conduct of research. In
articular, it enables us to ask whether and to what extent more
entral and commonplace research practices as evident in research
olicitations may  resemble wider discourse. Hence, we focus on
he research solicitations within Framework Programmes as a bell-
ether for the broader European integration of science and society.

.3. Sample size and retention

Our analysis consists of detailed visual inspection and coding
f all the research solicitations within all of the work programmes
ncluded in the selected research areas. A total number of 2459
ndividual research solicitations were analyzed (669 in FP5, 836
n FP6, and 954 in FP7).9 For each individually designated solic-
tation, we determined whether or not it requests a form of
ocio-technical integration and, if so, what kind. To account for
ultiple types of integration within one sample, we  defined one

ndividual research solicitation such that it may  contain several
pecific requests for integration. For example, the research solicita-
ion “LSH-2002-1-2.5-1: Post genomic approaches for tackling asthma
nd autoimmune diseases” from FP6-LSH contains two  requests, one
or ethical reflection (which we call “ELSA”; see Section 3.1) and
ne for socio-economic research: “projects should include clearly

dentified components addressing the ethical issues and the socio-
conomic and public health perspective” (European Commission,
002a, p. 25). Unless otherwise stated, the results are based on the
otal number of requests for each integration kind (meaning that
ome solicitations have been counted more than once). Finally, for
ach solicitation, we identified one primary request; any additional
equests were recorded as secondary requests. Importantly, in order
o determine changes in the prevalence of integration over time
i.e., for successive FPs), the primary requests have been used to cal-

ulate the number of integrated solicitations as a percentage of the
ample size. The research results thus provide both an indication of
he total number of research solicitations that include reference to

9 Successive updates of the work programmes may  contain consecutive research
olicitations with identical or very similar content and title. Such consecutive solici-
ations were counted according to the number of times the solicitation was  open for
ubmission of proposals. For example, the solicitation “4.1.1. Analysis and quantifica-
ion  of the impact of environmental factors on human health” in FP5-QoL was counted
hree times, according to the three calls for proposals open for this research solici-
ation in June 1999, March 2001 and January 2002, published in three consecutive
ork programmes (European Commission, 1999a, 2001a,b).
licy 42 (2013) 1126– 1137

some form of integration, and the number of requests for particular
kinds of integration (outnumbering the number of solicitations).10

In addition to determining the overall prevalence and com-
position of integrated solicitations within each FP, our analysis
aims to gauge to what extent the characteristics of integration
diversity, extensiveness and pervasiveness (observed at the program-
matic level) have taken hold at the level of research solicitations
and changed over time. Have solicitations for integration indeed
become increasingly more diverse,  extensive and pervasive? After
explaining our classification of integrated solicitations and pre-
senting quantitative findings in the following section, we examine
these trends in more detail.

4. Research findings: empirical analysis of research
solicitations in FP5, FP6 and FP7

This section presents the findings of our analysis of the research
solicitations in the sample. We  first classify the data according to
different types of integration found in the solicitations. We  then
analyze in more detail the prevalence and import of those candi-
dates, and discuss to what extent they can be said to address the
policy calls for socio-technical integration. Finally, we trace growth
in the diversity, extensiveness and pervasiveness of integration.

4.1. Classification: types of integration solicited

In order to place socio-technical integration within a generic
context, we  considered a wide range of research requests for inte-
gration within the solicitation texts of the work programmes. We
identified four distinct “types” of integration. The first and most
predominant by far were requests for industrial integration:  the
integration of industrial actors in research and innovation activi-
ties. Industrial integration solicitations aim principally to involve
private industry in research activities to facilitate the industrial-
economic use and exploitation of research results. For instance, the
solicitation “NMP-2009-4.0-3 Development of nanotechnology-based
systems for molecular diagnostics and imaging” in FP7-NMP specifies
that “In order to ensure industrial relevance and impact of the research
effort, the active participation of industrial partners represents an
added value to the activities and this will be reflected in the evaluation”
(European Commission, 2008b, pp. 30-1; emphasis added).

The second type involved forms of socio-economic integration:
the explicit consideration of issues such as economic competi-
tiveness, economic growth, and employment. For example, the
solicitation “5.1.1. Sustainable agriculture: Plant health” from FP5-
QoL establishes that “Projects must foresee transfer of the [research]
results to economically active end-users and therefore examine rele-
vant socio-economic aspects and all complementary multidisciplinary
quantitative studies whose results will be needed at the point of use”
(European Commission, 2001a, p. 21). Integration here signifies
research on, and the anticipation of, the economic aspects of the
scientific and engineering research to be conducted.

The third type of requests, which we  have dubbed socio-ethical

integration, was found to call specifically for the integration of
actors or perspectives from the social sciences and humanities that
are not explicitly socio-economic. Socio-ethical integration may
occur either through the direct participation of social scientists and

10 Note that initiatives such as workshops, forums, conferences, think tanks, net-
working, or proposals for public debate and stakeholder dialog that are unconnected
with a specific research project and hence out of the immediate context of natural
science and engineering research are not considered here as integrated research
solicitations. Only those solicitations in which one or more forms of integration are
called for as a core or parallel component of natural science and engineering research
practices have been analyzed.
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43% 

4% 
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Fig. 1. (a) Composition of socio-technical integration within FP5, 6 & 7 (1262
H. Rodríguez et al. / Resear

umanists in research activities or through the incorporation of
nsights from the social sciences and humanities by scientists and
ngineers themselves. Here were found requests for the integration
f ELSA research, requests for studies into public perceptions and
ocial acceptability, for dissemination activities and communica-
ion strategies, and for the integration of science studies and gender
tudies. The solicitation “NMP-FP6: 3.4.4.2: Tissue engineering, new
iomimetic and bio-hybrid systems,” for instance, included a request
or ELSA research: “Ethical, legal and regulatory issues need to be
ddressed in parallel with RTD issues” (European Commission, 2002b,
. 11; emphasis added). Similarly, the solicitation “Sub-seabed car-
on storage and the marine environment” in FP7-Energy called for a
tudy of public perceptions: “Public perception of sub-seabed car-
on storage should also be assessed” (European Commission, 2009,
p. 30-1; emphasis added).

The fourth and least prevalent type of calls involved the inte-
ration of knowledge and opinions of various non-academic and
on-industrial actors by way of public and stakeholder engage-
ent, which we termed stakeholder integration.  For instance, the

olicitation from FP6-LSH “LSH-2002-1.2.4-1: Development and pro-
uction of cell lines for cell based therapies” stipulates that: “public
ialogue will be a requirement” (European Commission, 2002a,
p. 23-4; emphasis added), and the solicitation “LSH-2003-1.2.4-2:
ene therapy of inherited diseases” specifies that “The project should

. . .)  involve patients’ associations” (European Commission, 2003b,
. 24).

.2. ‘Loci’ for integration: core and parallel requests

In addition to the distinction between various types of integra-
ion, we have also identified different loci for integration activities,
dentified here as parallel and core solicitations. A research request

as classified as parallel when ethical, social, legal and wider
ultural aspects are considered alongside but are not otherwise
inked to any particular science and engineering R&D activity. The
olicitation “3.4.1.5. Ethical, legal, social aspects of research in nano-
echnology” in FP6-NMP provides an example of a parallel request:
the issues to be addressed are ethical, legal (including, as the case
ay be, regulatory issues, establishing priorities for standards and
etrology needs, and specific IPR aspects) and/or social (including,
here relevant, foresight activities and the possible impact of nano-

echnology, as such or in combination with information technology,
ano-biology and/or cognitive sciences)” (European Commission,
003c, p. 15). In contrast, a research request is classified as core
hen the consideration of ethical, social, legal and wider cultural

spects are integrated into the practice of science and engineer-
ng R&D described in the solicitation. For instance, the solicitation
LSH-2005-1.2.4-1: Tissue engineering approaches to treating children
ith birth defects”  from FP6-LSH is an example of core integration,
ith its request for integrating ELSA research into project activi-

ies: “Ethical, social and regulatory issues must be fully covered by the
roject” (European Commission, 2005, p. 14).

.3. Prevalence and composition of integration

Having established the different types and loci of integration
dentified during our discursive analysis, this section presents the
verall prevalence and composition of solicitations for integration.
t first glance, total integration numbers suggest that integration
lassifies as an important category within the Framework Pro-
rammes: of all the solicitations in our sample, more than a third
888 out of 2459) include some reference to integration. Within

hose 888 solicitations we have identified 1262 individual requests
recall that one solicitation can include several requests). Of those
262 requests, roughly two thirds (67%) address industrial (487)
nd socio-economic (356) integration; the remaining 33% is divided
requests). (b) Composition of “stakeholder integration” (189 requests). (c) Compo-
sition of “socio-ethical integration” (230 requests).

between socio-ethical (230) and stakeholder (189) integration (see
Fig. 1a).

This suggests the Commission’s predominant interest is in the
industrial and socio-economic dimensions of integration. As the
Maastricht Treaty of 1992 states: “strengthening the scientific and
technological bases of Community industry and encouraging it to
become more competitive at international level” (European Union,
1992, p. 34) has been a foundational objective for EU research pol-
icy (see above), and both socio-economic and industrial integration
aim to direct R&D activities to address economic performance and
improve the European economic outlook.

By contrast, the socio-ethical and stakeholder integration types
more specifically address the explicit consideration of ethical, cul-
tural and other broad social and public dimensions during R&D.
Together, these constitute one third of the total requests for integra-

tion. Within these categories, the large majority (175 out of 189) of
the requests for “stakeholder integration” call for the involvement
of specific stakeholders in research, and a very significant portion
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(see Fig. 4).14

Generally speaking, the data in our sample confirm that solicita-
tions for integration have become more extensive. But again, there
FP5  FP6  FP7 

Fig. 2. Increase in integrated research solicitations over time (2459 total).

f these (150 out of 175) focus on core integration. The remaining
4 out of 189 call for general public engagement (see Fig. 1b).

Within the category of “socio-ethical” integration, requests for
LSA studies represent almost half of the total (100 out of 230).
he second and third largest categories following ELSA are calls for
issemination activities (18%) and communication strategies (10%),
ogether representing almost a third of the total. The remaining 29%
f requests is a mixed bag, including integration of studies into pub-
ic perceptions (10%) and social acceptability (9%), gender studies
6%) and science studies (4%) (see Fig. 1c).

Up to this point we have considered the overall prevalence
nd composition of integrated solicitations within the three FPs.
o examine the extent to which solicitations have responded to
hanges in policy discourse, we now look at changes that occur over
ime. The next section first considers the increase in the number of
olicitations for integration over time; it then examines changes in
ntegration diversity, extensiveness and pervasiveness.

.3.1. Increase in solicitations for integration over time
Calculating the number of solicitations calling for integration as

 percentage of the sample size within each FP, the percentage of
ntegrated solicitations on the whole increases, going up from 28%
n FP5 to 46% in FP7 (see Fig. 2).11 Defining socio-technical integra-
ion in the most general way, this result would appear to present a
onsistent trend towards increasing integration that would support
he claims made in policy rhetoric.

Note however that this overall trend is more varied if one
ooks at the level of individual types of integration. Requests for
takeholder integration for example represent 7% of the total solic-
tations in FP5, staying at 7% in FP6 and going up to 9% in FP7.

eanwhile, requests for socio-ethical integration move up from 9%
n FP5 to 11% in FP6, and down again to 9% in FP7. Thus, a somewhat

ore nuanced picture emerges: while overall integration numbers
ncrease, specific forms of integration show more variation over
ime.
.3.2. “Diversity”—variety of integration types
Has integration become increasingly diverse, in accordance with

olicy discourses? In one sense, diversity increases from FP5 to

11 The complete absence of any solicitations for industrial integration in FP5 is
xplained in part by the fact that the integration of industry is not called at the level
f  the specific research solicitation but open in principle for any research solicitation
n  that Framework Programme through the instruments “cooperative research” and
exploratory awards” (European Commission, 1999b). As already pointed out, our
esearch only reports on forms of socio-technical integration that are specifically
nd  explicitly called for in project-level solicitations.
Fig. 3. Diversity of integration. Decrease over time in the variety of integration
requests.

FP6 with calls for industrial integration being articulated for the
first time at the project level (but see footnote 11). However,
diversity declines from FP6 to FP7 in the sense that the percent-
ages of requests for industrial and socio-economic integration both
increase, while those for socio-ethical and stakeholder integration
both decrease. Furthermore, socio-ethical and stakeholder integra-
tion types taken together show a general decline over the time
period considered, from 40% of total requests in FP5 to 28% in FP7,12

while socio-economic and industrial integration types together
increase from 60% in FP5 to 72% in FP7 (see Fig. 3).13

Measured with respect to one another, the different types of
integration show less variety over time. Rather than a more diver-
sified integration portfolio, we find an increasingly dominant focus
on economic and industrial aspects and a corresponding decrease
in socio-ethical and broader stakeholder issues, over time.

4.3.3. “Extensiveness”—the range of programmatic research areas
addressed

In terms of extensiveness, do the numbers indicate that inte-
grated solicitations have permeated a wider range of research areas
in response to policy discourse? Looking at the solicitations for each
of the research areas identified within the FPs, we find that requests
for socio-ethical and stakeholder integration almost exclusively
occur in the specific FP5 programme QoL: 97 out of the 103 requests
in total (94%). The remaining 6 requests in the Energy-programme
consist of 4 calls for social acceptability studies and 2 for dissemina-
tion. Moving forward to FP6, 58 out of 147 requests for socio-ethical
and stakeholder integration occur in the LSH-programme (39%),
compared with 44 in the Food-programme (30%), 30 in the Energy-
programme (20%), and 15 for the new NMP-programme (10%). This
trend continues to some extent in FP7: 50 out of 169 in Health (30%),
73 in Food (43%), 35 in Energy (21%) and 11 in Nanotechnology (6%)
12 However, if we  measure diversity in terms of the degree of variation within
integration types, there are indications that integration has become somewhat more
diverse over time within the categories of socio-ethical and stakeholder integration.
Particularly within socio-ethical integration, there is a slight increase in the types of
integration called for. Solicitations for dissemination studies increase significantly
from 2 individual instances in FP5 to 25 in FP6, and there is an increase in requests
for  gender studies (2 in FP5, 3 in FP6, and 8 in FP7).

13 Recall that in FP5 industrial integration is not called at the level of the spe-
cific research solicitation but is open in principle for any research solicitation (see
footnote 11).

14 Please note that in FP5 health and food issues are included in the research area
“Quality of Life and Management of Living Resources” (QoL), while FP6 and FP7
handle them through separate research areas (see Section 3.1). As a result, the FP5
“Health” column in Figure 4 includes both health and food issues.
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Ultimately, socio-technical integration points to a fundamental
tension: it is both an increasing governmental imperative in sup-
port of innovation for economic competitiveness and, under certain
ig. 5. Pervasiveness of integration. Change over time in the locus for integration
equests.

s some variation: in the case of nanotechnology, requests for socio-
thical and stakeholder integration show a slight decrease moving
rom FP6 (15) to FP7 (11). Furthermore, the spread of integration
o new areas correlates to a decrease of integration in Health.

.3.4. “Pervasiveness”—from the periphery to the core of R&D
The third characteristic of policy discourse, pervasiveness, is

ost strongly reflected in the data. Looking specifically at the locus
or integration, there is a clear shift from solicitations for par-
llel integration towards those for core integration as we  move
hrough the consecutive FPs. Across the board, solicitations for par-
llel integration diminish over time, coupled with a strong increase
n solicitations for core integration. The ratio of parallel versus core
ntegration shifts dramatically from FP5 to FP6 (from 125 parallel
gainst 133 core requests in FP5, to 30 parallel against 364 core
equests in FP6). This trend largely continues in FP7 (65 parallel
gainst 545 core requests) (see Fig. 5).

This shifting interest in the locus for integration is striking in the
ase of solicitations for ELSA-research. ELSA is exclusively a parallel
ctivity in FP5: a total of 26 solicitations request ELSA-research in
arallel to R&D, and none request core integration of ELSA-research.

n FP6 however, this trend is reversed: there are only 6 solicita-
ions for parallel ELSA-research, and 35 calls for core ELSA research.
his complete reversal of interest in the locus for integrated ELSA
esearch continues in FP7 (see Fig. 6).

Relevant changes in the architecture of the different FPs may
ccount for some of this effect: the reversal is less dramatic if
e take into account that the decrease of parallel ELSA in both

P6 and FP7 coincides with the establishment of the Science and
ociety Work Programme in FP6 (and continued as Science in Soci-

ty in FP7), targeted specifically at social sciences and humanities
esearch, to aid the creation of the ERA. Hence, the decrease in calls
or ELSA-research in the work programmes in our sample is offset
y a probable increase in calls for parallel ELSA research within the
Fig. 6. Pervasiveness of ELSA integration. Shift over time in the locus for ELSA inte-
gration requests.

Science and Society and the Science in Society research areas. In
fact, we  have identified some 20 ELSA research solicitations in FP6-
“Science and Society,” and 20 research solicitations in FP7-“Science
in Society.” Taking these numbers into account makes the shift from
parallel to core integration appear less significant. That said, the
increase in calls for the consideration of ELSA integrated in core R&D
activities is noticeable. These figures suggest that the claims made
in Science and Society and Science in Society areas with respect to
the pervasiveness of integration have in fact taken hold in the work
programmes in our sample.

5. Discussion

Having presented the major research findings of our analysis,
this section places these findings in the context of evolving broader
European and international policy perspectives and discusses some
critical questions in relation to them.

5.1. Justifications evident in strategic policy discourse

Policy justifications for socio-technical integration are manifold,
and refer to a range of instrumental, normative and substantive
goals—sometimes even in the same statement. Instrumental goals
are those that serve as the means to other ends. Socio-technical
integration is framed instrumentally when, for instance, it is seen
as a legitimizing resource and as a route towards economic compet-
itiveness. Integration is also framed normatively in relation to ends
that are pursued for their own  sake more than for the sake of others,
such as securing the public interest and conducting policy in accor-
dance with democratic values. Finally, integration is also framed
substantively, in terms of goals and practices that are thought to
lead to better ends, for instance the cultivation of diverse social per-
spectives among scientific research communities and during early
stages of R&D.15
15 We draw largely on Stirling (2008) in formulating our understanding of instru-
mental, normative, and substantive justifications.



1 rch Po

f
o
e
i
a
(
o
t
r

5
d

a
m
t
i
r
g
R
t
d
t
t
t
s
t
t
w

f
i
w
s
g
n
f
g
v
t
a
A
i
w
o
p
2
t
a
i
i
o
d
t
“
d
2
r
a
l
o
o
S
i
E

134 H. Rodríguez et al. / Resea

orms, interpretations and commitments, also a potential source of
penness and conflict that may  appear to hinder innovation for
conomic competitiveness. This tension, or ambiguity, related to
ntegration, implies some flexibility in the way that it is framed
nd adopted, according to different interests and power dynamics
Stirling, 2008). In this sense, we find especially that the integration
f socio-ethical aspects at the practical level of R&D delivery reflects
his tension, in terms of the scope and meaning of integration in the
esearch solicitations.

.2. Assessing solicitations for R&D delivery in terms of strategic
iscourse

Examining the research findings in light of the characteristics
nd justifications of high-level integration policy discourses, three
ain observations stand out with respect to our sample. The first is

hat socio-technical integration, as a generic category, has clearly
ncreased over time. This finding holds both for total number of
equests for integration as well as for the relative number of inte-
rated to non-integrated solicitations. This basic trend suggests that
&D delivery at the project-level, as measured through the con-
ent of research solicitations, is increasingly in line with policy
iscourses that mandate the integration of science and society at
he project level. The increase in the number of integrated solicita-
ions from 28% in FP5 to 46% in FP7 suggests significant movement
owards this general goal. This, together with the increasing exten-
iveness and pervasiveness of solicitations for integration across
he programmes in our sample, provide evidence of the institu-
ionalization of socio-technical integration, generically understood,
ithin European research.

The second observation is that socio-economic and industrial
orms of integration dominate the other forms. This suggests that
nstrumental policy goals for integration are making far more head-

ay than are more substantive and normative goals. For, while
trategic policy discourses justify integration in terms of multiple
oals, when they justify it in terms of competitiveness and eco-
omic growth, they tend to stress socio-economic and industrial

orms of integration. On the other hand, when they justify the inte-
ration of science and society normatively in terms of democratic
alues and substantively in terms of diversity of social perspec-
ives, policy discourses tend to emphasize socio-ethical dimensions
nd public stakeholders over socio-economic and industrial ones.
nd yet, the percentage of solicitation requests ensuring that “Eth-

cal, social, economic and wider cultural aspects are fully integrated
ithin projects” (European Commission, 2008a, p. 4) and that focus
n “actively engaging with civil society, stakeholder groups and the
ublic at large in the preparation and execution of research” (Stančič,
007, p. 1) do not increase, but actually decline. This, coupled with
he finding that there are variations in the trends for stakeholder
nd socio-ethical integration requests, and that these same types of
ntegration explain the decline in relative diversity among types of
ntegration requests, suggests that the observed trends fall short
f the more democratic and reflexive ambitions of high policy
iscourses. Particularly in relation to extensiveness, the substan-
ive ambition of the FP7 Science in Society Work Programme to
encourage actors in their own disciplines and fields to participate in
eveloping Science in Society perspectives” (European Commission,
007a, p. 6) appears to have produced only minimal results. The
eport Challenging Futures of Science in Society—Emerging trends
nd cutting-edge issues on the role of science in society along FP7
ends support to this conclusion. It states that “A major weakness
f SiS [Science in Society] is that it is not embedded in other parts

f the Framework Programmes. This endangers the credibility of the
iS logic, and at the same time makes the science-in-society approach
solated compared with other EU-funded research projects” (MASIS
xpert Group, 2009, p. 68). The low number of solicitations for
licy 42 (2013) 1126– 1137

ELSA integration, which constitutes the earliest type of integra-
tion mentioned in policy discourses and the most prevalent form
of socio-ethical integration observed in the solicitations, is partic-
ularly noteworthy here. This second observation is all the more
striking given that our sample is likely to be biased in favor of
integration, not least being the emerging area of nanotechnology.

The third and final observation is that integration has become
more pervasive over time, shifting from parallel to core forms of
socio-technical integration. This shift suggests that integration has
moved closer to the heart of the R&D scientific enterprise, which
is somewhat surprising given our assumption that “core integra-
tion” would be disruptive of conventional science and engineering
research activities and therefore somewhat unlikely. Rather, this
finding appears to hold implications for the productive if not trans-
formative potential of integration embedded in the core of R&D in
light of policy goals. Increasing requests for socio-technical inte-
gration in core European research activities thus provides some
evidence for the growing extent to which “transdisciplinary research
activities, with a dynamic integration of theoretical and practical com-
ponents from various disciplines”  do in fact “constitute a substantial
part of contemporary science systems” (Hessels and van Lente, 2008,
p. 758).

5.3. Integrated research in the United States

Before reflecting on the implications of our findings for the
future of European research, we offer some brief comparisons to
socio-technical integration discourses in the United States. Socio-
technical integration has been defined in high-level American
policy discourse more closely with (to employ the terms used here)
socio-ethical and public stakeholder dimensions, and in contrast to
national competitiveness and economic justifications (Fisher and
Mahajan, 2006a; Guston, 2008). Additionally, in the US integration
has been predominantly associated with nanotechnology, both at
strategic and at project levels (e.g., Barben et al., 2008; Gorman
et al., 2009; Patra, 2011; Viseu and Maguire, 2012; Roco et al.,
2011; NSTC, 2011), with emphasis also visible in the case of syn-
thetic biology (Rabinow and Bennett, 2012). Moreover, it has been
explicitly conceived in close connection to core science and engi-
neering research activities, and in distinct contrast to prior forms
of Ethical, Legal and Social Implications (ELSI) research associated
with genomic program (Bennett and Sarewitz, 2006; Fisher, 2005;
Winner, 2003). Finally, an emphasis on the productive and trans-
formative quality of socio-technical integration is the distinct focus
of a coordinated series of studies supported by the National Sci-
ence Foundation and managed by the Center for Nanotechnology
in Society at Arizona State University (e.g., Conley, 2011; Pandza
and Ellwood, 2013; Fisher, 2007; Flipse et al., 2012; Schuurbiers,
2011). Thus, while similar tensions between public–ethical and
national–industrial values can be observed, they appear to play out
differently in the US, where the mechanism of socio-technical inte-
gration is distinguished from other ethics modes and governance
considerations, and in the EU, where the said tension can be more
readily located within the mechanism of socio-technical integra-
tion itself—at least judging from European policy discourse and the
solicitations in our sample.

5.4. Implications for integrated European research

That we  found the more instrumental aspects of socio-technical
integration policy to predominate in our sample while the more
normative and substantive aspects lack the same commitment

to follow-through arguably reflects the more general situation in
which science policy goals tend to follow dominant political eco-
nomic assumptions. For, when framed institutionally as a facilitator
of the social uptake of innovation and, therefore, as an important



ch Pol

f
g
s
R
c
t
t
o
a
e
c

e
n
p
t
g
m
a
2
p
2
t
s
p
2
t
a
t
k
“
i
M

d
a
t
t
a
i
f
t
a
g
f
h
t
M
e
e
s
i
c
c
r
2
a
i
o

o
a
2

H. Rodríguez et al. / Resear

actor in the achievement of a fixed set of primary state economic
oals, socio-technical integration appears to make headway. At the
ame time, socio-technical integration is a potential disruptor of the
&D system under its more radical forms. Socio-ethical and demo-
ratic varieties of integration, when framed and promoted not for
he sake of prevailing institutional commitments, but in substan-
ive and normative terms as an early source of critical reflection
n R&D activities and as a form of more inclusive and account-
ble governance of research and innovation, may  potentially alter
stablished dynamics of practice and power underlying innovation
ommitments and appraisal criteria.

This account may  help explain the failure to solicit more socio-
thical and general stakeholder forms of integration, but it does
ot appear to explain why solicitations for integration that takes
lace in proximity to core R&D practices has increased—a finding
hat appears counter-intuitive considering that socio-ethical inte-
ration, and particularly ELSA-integration, shows signs of becoming
ore pervasive. For integration would appear to be unlikely insofar

s it has the aspiration if not the potential to “open up” (Stirling,
008) scientific practices to more diverse social perspectives and
roductively disrupt science and innovation practices (Wynne,
011). Indeed, there is increasing evidence for the productive if not
ransformative capacity of embedded insights and critiques from
ocial scientific and humanistic perspectives to modulate core R&D
ractices (e.g., Fisher, 2007; Flipse et al., 2012; Ribes and Bowker,
009; Schuurbiers, 2011).16 In this case, we cautiously suggest
hat substantive forms of socio-technical integration are able, or
re at least perceived by scientists and policy makers to be able,
o contribute to more “robust” (Nowotny et al., 2001) forms of
nowledge and technological development, especially if they offer
dual value,” meaning that critical reflection can also support learn-
ng that in turn promotes creativity and innovation (Fisher and

ahajan, 2006b, p. 6).
The combination of increasing pervasiveness and decreasing

iversity of socio-technical integration over time holds interesting
nd important implications for the future of European socio-
echnical integration, especially considering the recent evolution of
he Science in Society research area towards Responsible Research
nd Innovation (cf. Owen et al., 2012), which will be a cross-cutting
ssue in Horizon 2020, the Commission’s main funding instrument
or 2014–2020. If socio-ethical and stakeholder forms of integra-
ion continue to be under-represented in comparison to industrial
nd economic forms, while the other trends continue, the emer-
ence of a budding capacity on the part of integrative researchers
rom a variety of disciplines to simultaneously and explicitly pursue
eterogeneous agendas—from state and regional competitiveness
o critically reflective and democratic agendas—becomes doubtful.

oreover, in the absence of a central clearing house for social and
thical research projects, such as was arguably served by the Sci-
nce in Society research area, the prospect of developing a dual
ocio-technical expertise that purports to articulate socio-ethical
ssues and public interests while at the same time operating in
lose proximity to core R&D goals and practices may  come at a
ost. For if European socio-technical integrative capacity does not
emain responsive to broader scholarly responsibilities (Jasanoff,
011) and stakeholder communities (Winner, 2003), there is less
ssurance that it will serve a significant role guiding or at least shap-

ng R&D activities. The paradoxical result could be a greater degree
f socially transformative interdisciplinary R&D, but one that devel-

16 On the other hand, there is also evidence for the challenge and even impotence
f such activities in light of entrenched scientific institutional practices and unfavor-
ble power arrangements (e.g., Doubleday and Viseu, 2010; Rabinow and Bennett,
012; Rip, 2009; van Oudheusden, 2011).
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ops with fewer opportunities for institutionally established self-
critical reflection tempered by broader stakeholder perspectives.

5.5. Limitations of the approach

While our analysis has potentially uncovered some insights
about the role of integration at various levels of policy discourse,
these observations make clear that it can only offer a first glance
at the implications of integration discourse for European research
structures and practices. Also we acknowledge some limitations in
our approach. The first limitation is that, for purposes of maintain-
ing a manageable dataset, our sample includes those research areas
that are prone to calls for integration. This has given us an indica-
tion of the trends within those areas themselves, but we cannot
infer whether similar or contrasting effects have occurred in other
research areas. A follow-up analysis surveying other thematic pro-
grammes within the FPs may indicate to what extent these trends
occur elsewhere. Second, budget allocations matter. Given that
budgets are not equally divided among solicitations, some solicita-
tions could be more significant than others. While we have chosen
to consider research solicitations for reasons explained above, fur-
ther research into budget allocations could prove worthwhile.
Finally, we  do not enquire into the responses to the solicitations
in terms of the actual research grants. Scrutiny of the specific activ-
ities carried out in EU research projects that have responded to
these solicitations for integration could shed further light on the
ways in which increasing integration may  alter established insti-
tutional structures and practices. These topics exceed the scope of
the present paper, but are nevertheless acknowledged.

6. Conclusions

This paper has tracked the extent to which the EU research
policy system integrates socio-economic and socio-ethical issues
as well as industrial and public perspectives into science and
engineering R&D activities. Our analysis of nearly 2500 research
solicitations from the last three European Framework Programmes
for R&D shows that socio-technical integration, as broadly formu-
lated in strategic policy discourses, increases over time at the level
of the research solicitations that mediate and implement them.
It thus lends support to claims for the increasing institutionali-
zation of integration within European research policy. However,
this finding is qualified by the observation that solicitation requests
integrating industrial and socio-economic aspects dominate those
integrating socio-ethical issues and stakeholders—by a 2 to 1
margin. Moreover, in contrast to the general increase in inte-
grated solicitations, solicitations integrating socio-ethical issues
and stakeholders into scientific research actually decrease over
time.

The results of this analysis point to a visible but qualified evolu-
tion in socio-technical integration along the three Framework Pro-
grammes. Generically understood, integrated solicitations increase
progressively along the Framework Programmes in trends that
correlate to some but not all high-level policy discourses and legis-
lation about FP5, FP6 and FP7. In particular, there is a shift in the way
in which socio-technical integration is conceived by policy makers
during the transition FP5-FP7, and this at different levels: the inte-
gration of societal dimensions is claimed to occur (i) pervasively
at the core of science and engineering R&D activities, integrating
social scientists and humanists in research activities and incorpo-
rating insights from the social sciences and humanities by the natu-

ral scientists and engineers themselves; (ii) extensively in different
research areas besides the life sciences, and (iii) diversely through
the participation of diverse actors and perspectives (including both
stakeholders and the public as a whole) in research activities.
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Thus, while there is an overall increase in solicitations for inte-
ration, and while these solicitations become significantly more
ervasive and slightly more extensive, they also become arguably
ess diverse over time. Research solicitations within the Euro-
ean FPs increasingly support industrial and socio-economic forms,
ut lag in supporting socio-ethical and stakeholder participatory
orms of project-level socio-technical integration. Realizing the
harmonious societal integration of new scientific and technologi-
al knowledge”  (European Commission, 2007a, p. 6)—at least at
he level of European R&D delivery as measured by the solicita-
ions in our sample—will demand more substantial and diversified
fforts.
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