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Accountability in Research:

An Introduction to 

the Issue (and Issues)

O
ur motivations for choosing this journal’s topic arose from our first Foresight Conference in December 2004
on the subject of whether there was trouble in European research.  As recorded in our publication from that
event, the consensus was that yes, there is.1 The why of the problem was less clear.  Claude Allègre, the former

French Minister for Technology, Research, and Education, hypothesized that the fragmentation of university systems
prevents centres of excellence from emerging.  Our industrial guests spoke of challenges in their relationships with
research institutes and universities.  The academics displayed studies that showed lower research productivity in Europe.
The EU promised, in the Lisbon and Barcelona meetings, to increase public funding for research.  But that may not be
equivalent in and of itself to increasing innovation.  Firms will hesitate to invest in European research if its productivity is
lower than elsewhere.  The public sector, which already plays a far greater role in funding for Europe than in the United
States, would then have to grow even further to meet the Lisbon goals.  Would this money be spent wisely? What is the
experience and record of the European Union in its research funding?
We thought then about our own situation.  The EIASM has the goal of influencing research in Europe, and we are
exploring the establishment of a centre to do research on public policy.  Surely, management should be able to make a
useful contribution to the improvement of productivity in research.
From this discussion came the idea of focusing on a basic dynamic in research that we all understand: How do we assure
that research funding and resources are held accountable without stifling the creativity required for innovation? What do
we mean by, and want from, “Accountability in Research”? 
The topic has provoked a variety of reactions from our friends.  First comes disbelief – how can “accounting” be of
general interest? Then comes fear: “If they start talking about accountability, I better check why we got that grant two
years ago.” Finally there’s the thought that it’s strange we never discussed this before.
In fact, accountability is no stranger to the private sector, where billions of euros are spent annually within some firms on
research, with the prayer that something useful will pop out.  At our first conference, we looked wistfully at a chart that
showed an astronomical increase in R&D spending in the pharmaceutical industry over the past 20 years – while the 
number of successful “blockbusters” has not increased.  Management studies show that productivity of pharmaceutical
research is not simply determined by “scale” (how much money you spend) or “scope” (in how many distinct domains
you do research).  The striking stylized fact is that research productivity across pharma firms is remarkably heterogeneous.  
But why? In-depth studies by MIT’s Rebecca Henderson and her colleagues (1994) show that productivity is strongly
influenced by strong managers.  But what do these managers do? One possibility is that they know how to achieve internal
accountability, while shielding their scientists from dysfunctional pressures.  A study by Scott Stern at Northwestern (2004) found
that scientists who like to do purer research do so at many firms, but are simply paid less.  

By Bruce Kogut
Scientific Director, EIASM

Eli Lilly Professor, INSEAD, France
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In the academy, accountability and rewards function differently: Higher salaries and more grants go to researchers who
publish and produce papers.  There is no external barometer for the social validation of their work, beyond cross-
references among colleagues.  
Beyond this evident contrast, however, in both these domains, there exists a certain disconnect between what we do as
researchers, and what society wants.  It appeared to me very powerfully when Michelle Gittelman of New York
University and I found a strange result in our study of biotechnology research (2003).  We were looking at the standard
measure of the value of patents – the number of forward citations, which has been amply shown to correlate with
economic value.  We wanted to show that highly cited patents, in turn, heavily cite the big science papers.  Wrong:
The correlation was negative, meaning that big science produces less important patented discoveries.  We found 
evidence for Henderson’s insight that managers can help resolve this gap between science and the market, but my shock
remains.  If science is accountable first for its immediate utility, big science has a bigger problem.
Another disconnect resides in the familiar agency problem – when those who fund are not the same as those who own
the research, or those who do the work have few reasons to listen to those who own or fund.  In funding research, the
European Commission rightfully acknowledges this disconnect, and it seeks to create instruments to link research to
achieved outcomes through the use of particular logics in reference to collaborative partners.  Peter Johnston and Luke
Georghiu are two exponents of this view, which they express in their articles.
Agency problems in this environment are rarely solved by incentives alone.  In fact, excessive incentives can disrupt 
collective cultures of enterprise and innovation; big science in physics is very different from big money in pharmaceuticals,
and the team production model at CERN is quite different from the making of biotechnology research.  The studies
of Karin Knorr-Cetina on physics and bioscience laboratories (1999) expose the powerful effects of cultural traditions on
methods of doing science, and by extension on innovative productivity.  Knorr-Cetina and Chris Chapman argue in
this journal that accountability is best achieved as an “on-going dialogue” between researcher and evaluator.  
Let me try to pull these contradictory threads together: Accountability in research is the trusted relationship between
the researcher and the funder to make a “best effort” at performance.  The funder acts in reference to the goals and
requirements of broader social stakeholders.  Stakeholder accountability requires a definition of the stakeholders who
matter to the evaluation.  The performative accountability is the impact of this research for the stakeholder.  Even in
cases where the primary stakeholder is the company, it is challenging to establish processes that encourage and monitor
research performance – as our two industry participants at the conference, Jesus Hernandez of Eli Lilly and Yann Barboux
of EADS, explained.  Short-term incentives can be dysfunctional, especially in upstream basic research; thus management,
managerial culture, and dialogue are active ingredients in the production of knowledge.  
Stakeholder accountability for a funding body such as the European Commission confronts a more complex situation
than industry.  Contrary to Johnston’s logic, which is meant to cut through the confusing inter-relationships among
goals, actors, and policies, Chris Tucci argues that there is no single evaluator, but many stakeholders with conflicting
agendas.  There is therefore no logic that can reconcile these conflicts.
Yet, how odd that we should passively acknowledge the conflict among stakeholders without heeding that the disconnect
between funder and researcher comes at a social cost! Is there not a trusted relationship in the fact that society funds
research in universities on a promise that social value will be delivered and verified? Ironically, academics frequently
advocate policies without a politician’s concern for the eventual consequences.  The effects of disdain for social
accountability among scholars should not be dismissed out of hand.  James Scott’s Seeing Like a State (1998) documents
how great ideas have often done great harm, and some of these ideas first came from academics.  We should at least
obey the maxim: Let our research do no harm.
Many contributors to this issue underline the necessary autonomy of university-based research.  But to obtain and
maintain that autonomy, we must recognize and combat a dysfunctional dynamic by which academic communities
are self-referential, generating hierarchies of prestige that correlate badly with the hierarchy of social contribution.
Balasz Vedres proposes that embedded networks are the appropriate arbitrators of accountability, yet we also have to
recognize that these networks fall prey to their own prejudices.  The measures of academic performance frequently fail
to account for the performative consequences of research on society.
To break from this negative dynamic, Bent Flyvbjerg argues that academic research can become more relevant 
by focusing on long-term projects in the field, and by seeking dialogue with the social communities affected by



the research.  Similar calls are being made in economics, to rely more upon field experimentation to test policies.
If research is not to be cynical, the consequences of research must be taken seriously, with appropriate mechanisms
by which to trial ideas rather than to foist them on an unsuspecting world.
The European Union has sought increasingly to establish better and uniform metrics for evaluating research.  In my 
experience as an evaluator and recipient in EU funded projects, I have been impressed by the quality of the human
factor and dialogue in the evaluation of applications and on-going projects.  Good practices often come down to having
program officers who are dedicated to their projects, and who have the authority to lobby for funding, distribute it, 
and run an impartial review by experts.  Bad practices are seen when the conditions of the grant create excessive 
administration and a set of demands that all too often are both unrealistic and cynically manipulated.  In the worst cases,
the terms of the grant are often consciously ignored in its evaluation, or evaluations are made by “experts” who dismiss
applications on philosophical grounds, not on the scientific merits.  Those dangers will remain as budgets increase.  
Hervé Dumez and Alain Jeunemaître are critical of the capability of centralized European research directorates to
balance research experimentation against concerns for regional equity.  They criticise the Marimon Report, presented
at the first Foresight Conference of EIASM by Professor Marimon, which emphasizes networks of centres of excellence.
Instead, Dumez and Jeunemaître call for more diversity and competition through federal
decentralization of research, while relying on central institutions to audit budgets and
to validate quality.  To summarise their arguments, the EU should seek a unified but
decentralised field of research efforts.
Management research can, and must, rise to the challenge of contributing to better
practice in this domain of accountability.  We need to bring more unification to
academic communities, such as management studies, that are too isolated and
fragmented, and yet very big and collectively powerful.  Fragmentation defeats
discourse and transparency.  By creating a greater knowledge of accountability
as a critical element in the innovative process, we can contribute to making
research more productive – of social good, among other things.  We can help
research to keep its promises, explicit or implied.  
This issue takes seriously Minister Kleiber’s opening call to communicate better
the results of science to the public as a central part of the responsibility to achieve
accountability.  If we have achieved a better standard of communication in 
this publication than the academic norm, we know why: Our editor 
Mark Hunter forced us to write clearly and boldly, and through this
discipline, to confront the implications of what we are proposing.
We hope you will appreciate the ideas expressed in this
publication and hold us accountable for them
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What is accountability?
Accountability has many meanings, and it is a two-way street; it may
involve claims made upon research from the outside in, to be more
accountable to outside concerns, but such claims may also arise from
the inside out, and between research groups.  Thus accountability 
has to do with (often sudden) connectivities that emerge between
researchers on the one hand and internal and external parties and 
stakeholders on the other.  

One type of accountability originates when groups concerned with the
ethical and cultural implications of particular lines of research put pressure
on the government or researchers themselves to stop or regulate this
research or its diffusion.  These groups often argue from the perspective
of a particular system of beliefs that may be shared by existing political
parties.  Accountability here has to do with worldviews.  It derives from
ethical and partial perspectives that tend to clash with researchers’
perspectives on a philosophical level.  Examples are the public debates
and political decisions that have “reigned in” stem cell research, and
those attempting to balance biological evolution with intelligent design.
Ethical and partial accountability of this sort may reverse outside-in
accountability relations, in that it is the scientists who may feel the strongest
lack of accountability.  Scientists may experience the claims made upon

them as deriving from an alien worldview that is imposed without
accountability – that is, without plausible account, given by those imposing
the perspectives and decisions, of the validity of their claims.  
This case needs to be distinguished from accountability issues that arise
when it becomes apparent that segments of the public are directly affected
by particular scientific and technological systems and their consequences,
or by the neglect and denial of relevant research.  Nuclear waste deposits
in the immediate neighborhood, genetically altered food, and the access-
ibility or denial of medical advances and drugs, all potentially affect
segments of society directly, and may create sudden relationships between
research and the affected public.  Accountability here points to public and
social welfare and the demands that may be made upon research to
produce results that advance this welfare.  We may call this kind of
accountability social accountability to emphasize the social interest in
research that is “relevant” to the publics’ concerns.  Social accountability
is different from ethical and philosophical accountability in that it arises
from the direct affectedness of the public by research consequences.  Social
accountability implies that research should be oriented toward publicly
desired goals and have no negative consequences on peoples’ lives.  
Socially relevant research is not in itself a rare phenomenon.  Under
market conditions, i.  e.  when corporations conduct research in an
area, relevant research derives from the hope for profit– drug companies,
for example, will step up research on immunizations (e.  g.  against
the Asian Flu virus) and medications (e.  g.  for treating the illness)
based on the promise of world-wide profits.  Many non-corporate
research areas, from engineering to social and economic research in
areas that range from delinquency to trauma research to economic
forecasting, are intrinsically relevant – they research things of
concern to large segments of the population.  Thus social accountability,
the demand to orient research to publicly desired goals, would seem to
be a problem only in selected areas.  It is also often a contested issue.
For example, those opposing nuclear waste deposals in their neighborhood
may fear long term contamination of the environment from the
potential leakage of radioactive material, while research may show
that such leakage is extremely unlikely.  
There is another meaning of social accountability that needs to be
considered, and that has more to do with prevention than with the
orientation of research.  This is the demand that any research with
potential consequences for the public should include risk assessments
and the evaluation of the social implications of research.  The demand is in
fact often taken into account when new basic and applied science efforts
are created: in recent years, these efforts often included the sponsoring of
new roles, those of mediators between researchers and the public.  
For example, many of the recently created nanotechnology research
centers and programs in Europe and the US include social scientists,
often in response to demands made by funding agencies.  These agen-
cies have resolved to initiate societal implication studies from the begin-
ning of the nanotechnology programs, and to communicate effecti-
vely the goals and potential risks with users and the public (Roco
2003).  Nanotechnology previously concentrated on electronics and
material manufacture in building devices on a nanoscale, that is on
an atomic or molecule level.  But now biomedical nanotechnology
has begun to develop nanoparticles that combine inorganic and biolo-
gical materials and can serve, for example, as tiny “bombs” that enter
the human body to deliver drug therapies to tumor cells, or as pro-
bes to aid in cancer tissue analysis and diagnosis.1 Yet nanoparticles
may also have adverse effects; for example some research suggests
that nanoparticles used in sunscreen may create free radicals that
damage DNA, and selenide nanoparticles, also called quantum dots,
can cause cadmium poisoning in humans.2

Socially relevant research has to be distinguished from productive
research oriented toward increased practical productivity and value.
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Within research fields and 
institutions, shared values, 
practices and assumptions 

permeate who is accountable 
to whom, and for what.  These

same cultural structures powerfully
influence relations between

researchers and other sectors or
institutions of society.  If research
is to be made more accountable to
society, we will have to take these

diverse cultures into account.
by Karin Knorr Cetina

Dept. of Sociology, 
University of Constance



Though social relevance in itself may not be a problem, practical
productiveness, in the sense that research findings are recognized in
practice and translated into public or commercial goods, is often
lacking.  Accordingly, what is also missing is a third kind of productive
and innovation accountability that is located further downstream on
the line that leads from worldviews to utility (see figure 1 for an overview).
This particular accountability may also be increasingly desired from
fields that are not intrinsically application-oriented, but instead are
curiosity driven  –  and that should remain so, we may think, to allow
for knowledge of general mechanisms and patterns that have not been
narrowed down and “reduced” to fit specific problems (see the Argonne
example below).  Productive accountability includes an orientation to
commercial value, but we should not limit it to that.  For example,
fundamental components that enabled the world-wide web to emerge
were developed at CERN, the European Particle Physics Laboratory in
Geneva, in the context of very basic research.  And while the web is now
also used for commercial purposes, its original innovative applications
included education and the free spread of information.  

Exhibit I: Types of accountability 3

Types of issues Types of accountability
• Differences in worldview 

between stakeholders.....................................Ethical/philosophical
accountability

• Social significance of research 
for segments of the population ...................Social accountability

• Commercial utility of the research.............Productive accountability

All forms of accountability discussed so far—philosophi-
cal/ethical, social and productive/innovative—are
“external” in the sense that they tie scientists and
other experts to stakeholders and parties external to
science and technology.  But academic and research
communities also are their own stakeholders.
Researchers depend on other researchers for their
findings, they need them for the independent
validation of their results, and they depend on
them for their career advancement (other researchers
are the evaluators in these decisions).  Researchers
also need other experts for the generation of a
creative cultural milieu that foregrounds
research problems over administrative, political
and other external issues, and that benefits
creativity through allowing for concentration
and the rapid communication of ideas.
These multiple “internal” dependencies
raise specific accountability issues, when

research settings (universities, corporate settings,
regions) do not provide for the resources and milieus that help realize
these dependencies.  They may also diminish external accountability,
since researchers will tend to give internal accountability priority over
external demands.  
My focus in this paper will be on productive/innovative accountability
– as a problem of mediating between the internal milieus of research,
and pathways that lead to external value.  But first I want to expand the
idea of such milieus by talking about the notion of knowledge cultures.  

Knowledge cultures
I claim that internal accountability is enshrined in epistemic cultures
– cultures of knowledge production specific to specialty fields, and
that influence how external productivity can be mounted and
enhanced (Knorr Cetina 1999).  One has to assume that such know-
ledge cultures infuse researchers’ thinking and procedures.  They
include assumptions and stories about worth, trust and value that
signal boundaries between the inside and the outside, and function
as barriers against easy relationships with the outside world.
Knowledge cultures also create communication barriers – not only
between researchers and external stakeholders, but also between
different research communities and fields (hence the problems 
of interdisciplinarity).  
On a third level, different knowledge cultures develop characteristic
practices – ways of understanding what it means to do empirical
research and to conduct an experiment, ways of defining the natural
world and of seeing the relationship one has with it, ways of performing
and perceiving technology, ways of setting up laboratories and of organizing
research collaborations.  These practices are path dependent (they depend
on what the field has previously done), and they engender strong
commitments – researchers often believe that the practices they follow
are the only valid practices for the purpose at hand.  
The differences in knowledge practices deepen the rifts of under-
standing between different disciplines and research fields.  The rifts
also become deeper as fields become more complex and address 
more specialized questions.  
Knowledge cultures enable expert work by telling practitioners how
to do what they do.  But they also dominate expert orientation – to
the degree to which other ways of doing things will often be discounted
and rejected out of hand.  One way to put this is to say that know-
ledge cultures (cultures of doing research) are relatively closed cultures;
while they may draw on elements from other areas (knowledge cultures
change all the time), they do so on their own terms, following an
internal dynamics that arises around the interaction between researchers
and objects of research.  Researchers tend to become caught up in
these dynamics.  
Since research objects are often captivating but also challenging (the
problems to be overcome in generating results can be formidable),
skilled researchers tend to follow research leads opportunistically,
rather than to stick by an original plan or to remain focused on
previously set goals.  As a consequence, successful research often
follows a meandering path; researchers will discover things they did
not look for and pursue them while at the same time forgetting the
goals they had originally in mind.  But the opportunism of the
research culture stands in contrast to the more straightforward goal-
orientation of commercial cultures.  Thus the cultural entrenchment
of research, which in itself leads to resistances and to clashes between
cultures, becomes exacerbated by the dynamics of object relations,
which drives the direction of research opportunistically when it is
left to its own devices.  
Given the dominance of these tendencies and the role of knowledge
cultures in informing and enabling expert practice, productive
accountability may need intermediation.  That is more likely to
happen when procedures and institutional mechanisms and
“mobilization factors” are in place that can assist in the mediation
(see the Argonne example below).  In other words, productive
accountability does not simply flow from appeals or pressures directed
at researchers, or even from the good will of participants.  It needs
facilitating means that leave intact functioning research cultures and
the internal dynamics and solidarities they imply, and that open
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venues to practical applications.  One can think of this intermedia-
tion in terms of the development of a science service sector that
reroutes and “sifts off” pieces of research to other sites for further
application-oriented development.  
For example, consider all the intermediary agents that render economic
theories and models applicable: these range from councils of economic
advisors to central bankers, to groups at research institutes that 
routinely produce economic forecasts, and from statistical agencies
that create economic indicators on a regular schedule, to government
agencies charged with the task to integrate such materials into
policy announcements.  Mediators focused on particular user groups
do pose their own problems, since they may insulate researchers
from a wider accountability towards groups the mediators are 
not targeting.  Yet intermediation can open “trading zones” 
(Galison 1997: 781-844) between research oriented cultures and 
user cultures that allow exchanges to happen without hurting or 
destroying either sphere.  

Examples and 
consequences of 

knowledge cultures
Not all research areas will need the same kind of 
intermediation.  This is where knowledge cultures come
into the picture again – they may determine what inter-
mediation appears fruitful, if any.  Let us look at these
knowledge cultures now and give some concrete examples.  
A first way in which knowledge cultures matter is in regard
to how research is organised in a given area.  Who, for
example, is the author of scientific findings, or the subject 
of knowledge, in a particular area? Must it always be the 
individual scientist or are there other possibilities? If the 
argument about the different cultures of science is correct, we should
expect different modes of organising scientific work and different forms
of agency to be in place.  
And this is indeed the case.  For example, high energy physics
experiments are among the largest and longest lasting worldwide.
Approximately 200 physics institutes, and 2000 physicists, work
together for 20+ years, and they develop strong post-traditional 
communities called “collaborations”.  These collaborations include the
detector, a massive machine of the size of a several storey house, as “the
real producer” of experimental effects.  What physicists mean when
they call the detector a producer is that the machine, once it has been
built, does things for them that they themselves cannot do, and the
instrument is therefore a partner in collaborative research.  
The knowledge subject in experimental high energy physics is a
distributed socio-technical system in which individual researchers
play small, dependent roles.  When the socio-technical system sub-
stitutes for individual scientists as the producer of knowledge, some-
thing happens to the definition of supervisors and laboratory leaders.
In physics, the subgroup and collaboration leaders are “spokespersons”
for, rather than decision makers of, the system; technical decisions are
made by the human and detector components of the system rather
than by leaders.  It would be humanly impossible for a leader to possess

and process by him or herself all the relevant information needed to
make technical decisions for the whole experiment, and to hand these
decisions down to the rest of the group.  Spokespersons are in the
center of communication in these experiments, but they are not
centers of technical decision making.  Publications are strictly alpha-
betical.  This may mean that several hundred and more collaboration
members will be listed on the front pages of a journal article that
comes out of this research.  
Now consider how such a strongly collective culture compares with that
of molecular biology’s “benchwork” laboratories at universities and
other institutions.  The groups are small; though they have become 
larger over time, they still normally comprise no more than a handful
or a few dozen scientists.  Members of these labs conduct experiments
that are by and large different projects.  The lab-leader, who in physics
may still take part in experimental work, no longer does benchwork.
Instead, lab-leaders in molecular biology spend their time writing grant
proposals in the pursuit of research money, and they co-write publications.
They also present the lab’s work at conferences, and they supervise
work and manage recruitment.  Laboratory leaders look to the outside
world; they formulate and advertise to colleagues in the field their
laboratory’s goals, achievements, and technical resources, and they thereby
position their laboratory on the map relative to other research units.
Internally, they attempt to bring together a portfolio of lines of research

that support the lab’s goal – the portfolio approach
spreads the risk of failure, and assures that the labo-
ratory will have some outputs even when a particular
line of work does not succeed.  Becoming a lab-leader
is a career goal for young molecular biologists.  It is
not a career goal in physics, where the size of
collaborations and the communal organisation do
not offer many leadership positions.  
I have gone through these examples in some
detail to suggest how knowledge cultures may
matter with regard to productive accountability.
Molecular biology, the example suggests,

provides a format for the role of a laboratory leader
that matches the format of leadership positions in start-up companies
and research firms.  In academia and in biology research firms, leaders
tend to be charged with finding research money, with creating and
maintaining necessary external contacts, with making sure results get
noticed and are relevant (marketable), with formulating company goals
and with supervising internal results.  This implies that molecular 
biology researchers should have few problems in making the transition
from leading a lab in academia to leading a research firm interested in
marketable innovations.  
High energy physics, on the other hand, offers a different picture.  Some
high energy physicists leave the field early when they discover that they
do not like its collective mode of working.  But those who stay become
adapted and committed to an extremely egalitarian research culture
that values communication, the lack of hierarchy, and spokesperson 
format – where the spokesperson is more of a secretary general than a
decision-making corporate leader and driver of the collaboration.  This
way of working would appear to be ill-adapted to the start-up model
and research firm framework.  
We would, of course, have to survey more variables to derive adequate
predictions of what will or will not work with a particular knowledge
culture.  But the suggestion here is that these cultures should not be 
ignored, and that resistances and difficulties in finding acceptance for
accountable research will vary with these cultures across scientific fields.  
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Different approaches 
may work with different 
knowledge cultures

Different approaches to creating a tradition of socially and economically
usable research may work with different knowledge cultures.  Let me go
back to physics, and provide the example of how the process of finding
commercial uses for its research may play out.  Experimental high
energy physics provides no obvious formats and role models for lab 
leadership that could be easily transferred to commercial research.  But
experimental high energy physicists continuously develop sophisticated
and complex technologies as part of their instrument-building effort.
Though some detector components are custom-built by industries, 
physicists make many of these components themselves, and they also
fit together and test the whole, with the help of laboratory technicians.
CERN, the European High Energy Physics Lab, has many routine R&D
projects that run in parallel to physics experiments and are dedicated
to technology development for future detectors.  
The Argonne National Laboratory, operated by the University of
Chicago, is a similar laboratory that excels in technology development
for physics purposes.  But with the help of a number of intermediary
agents and elements, it has also recently been very successful in 
launching technological innovations that enter commercial use or are
available for license.  What are the elements of this mediating cluster 3

(Anon. 2005:1, 8)? 

1.  The first element is a “Technology Enterprise Center” that was
jointly created by the University and the Department of
Commerce, with the goal of spurring technology use at Argonne
tailored to the needs of Argonne.  The goal of the program is to
develop scientific ideas into business plans.  For this purpose, 
further elements were necessary, as listed below.  

2.  A second element of the intermediary cluster is the
University’s Office of Technology Transfer.  One of its tasks is to
maintain a list of business consultants who can be called to help
move a technological development forward.  

3.  A third element is the business consultants themselves.  They
will be called when a new project is considered, interviewed, and
then one of them will be selected by the Argonne researchers,
depending on whom they feel most comfortable with.  The
consultant is then paid for several months to help refine and
validate the business idea and start a company.  

4.  The fourth cooperating element is funding agencies.  For example,
once a company has been founded, it may apply to the National
Science Foundation for funds specifically dedicated to the refinement
and adaptation of the technology for a particular commercially
usable innovation.  

5.  A fifth element has more to do with circumventing structural
barriers to profits from commercial uses.  In the case described,
several of the agents mentioned and the US Department of
Energy, which funds much of high energy physics research, worked

together to develop a plan to restructure the incentives for scientists.
Since Argonne is a national laboratory, neither it nor its
scientists can hold equity interest in the technologies developed.
The problem was solved by the University’s Investment Office
taking on this role on behalf of Argonne and its scientists.  When
the University liquidates the equity, the benefits go to Argonne
and its inventors.  

6.  A final, sixth component is the University’s Graduate School
of Business.  The University’s Technology Transfer Office has lists
of technology projects of various origin that students from the
School can help evaluate during internships that are part of their
training.  The Graduate School of Business’s Center for
Entrepreneurship sponsors an annual New Venture Challenge
contest, to which GSB students submit business plans that can
be based on these evaluations.  The panel of judges consists
of venture capitalists and successful entrepreneurs from across
the nation.  In the future, students will be recruited specifically to
help evaluate the Argonne technologies.  

The example shows a confluence of interactions between a research
university, a large physics laboratory and the state government, which co-
founded the Technology Enterprise Center.  It shows a concerted, long
term effort, in which Argonne scientists are granted a pivotal role – as the
ultimate benefactors of the money generated from commercial uses, as
those choosing the developers of actual business plans, and as those who
receive concerted and sustained assistance in transforming basic science
technologies into commercial innovations.  The example also shows how
existing expertise is harnessed, and an impressive number of elements 
(e. g. the University’s Business School, funding agencies, venture capitalists)
tapped and linked, to create an accelerated innovation flow.  
As the case shows, regulations may have to be altered or circumvented.
New programs may have to created and adapted to special circumstances
(in this case, those of a physics community).  University departments and
Schools that are independent, and normally take no interest in each
other, must be shown how their programs can profit from strategic and
partial alliances.  Awards may have to be used to raise the level of attention
of a wider group of external agents, who can amplify interest and use of
a project.  And all these efforts must not exhaust participating scientists
and institutional resources (for which there is always competition).  
The example also shows to what length a research university may go to
stitch together, piece by piece, isolated elements, and to use its influence
and reputation with funding and government agencies (e.  g.  Department
of Energy), to circumvent structural barriers.  It shows, finally and
perhaps most importantly, how this effort is specific and adapted to a
particular research milieu and contextual situation.  It will not do, the
procedure suggests, to create a technology transfer office at a research
institution and to hope that internal researchers and outside businesses will
somehow find one another and hook up through these facilities.  More
detailed and customized efforts are needed, but when they are made, they
can have long term productive consequences (see Etzkowitz 2002).  
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What is a research 
university, 

and can there be the
wrong kind of 
accountability?
Can the notion of a knowledge culture be applied to a research univer-
sity? I think it can.  Most analysts agree that research universities play
an important role in knowledge-intensive regions, such as the widely-
studied examples of Silicon Valley or Route 128 in the US (Saxenian
1994).  But what makes a good research university? Or phrased
differently, what does it mean to have a research culture
in place in a teaching-oriented institution? 
The question cannot be answered fully here, but I want
to draw out one point.  It is that a research university,
like the one in the physics example above, is not simply
a university in which faculty members get grant money.
Nor is it simply one in which Humbold’s ideal of the
integration of teaching and research are realized.  A research
university of the above kind adds value to faculty efforts
as an institutional actor.  In other words, the university
must play an active role as a “producer” of knowledge and
knowledge transfers, in a sense akin to the one the term has
in the world of art and the media.  There the producer may not wield
the ultimate creative control on a product (he or she is not the painter,
or sculptor, or author of a book or film), but the producer will create the
framework and mobilize the resources for launching the product in a
particular art medium.  
In other words, producers add to the process of art creation what this
process cannot supply and must be shielded from – that which is needed
to launch the product in an area of consumption and use by an external
audience.  From this perspective, European university boards that see
themselves mainly as administrators of higher education, or that act
like government agencies, do not assume the equivalent role of a
producer of knowledge.  Universities that have large, compelling,
legally-staffed personnel departments, but that lack equivalent manage-
ment frameworks and expertise when it comes to the production of
research and its transfers, or when it comes to the creation and
increase of a university’s symbolic capital, which acts as an attractor
for other resources (scientists, students, financial means), do not have
a productive research culture.  Accountability, in these cases, is often
understood as legal and bureaucratic legitimation, in line with
government rules on which state universities depend.  But what
would be needed is productive accountability – with universities
holding themselves accountable for their roles and importance as
producers of knowledge.  
Accountability, then, is also a conflict-prone topic.  Some forms of
accountability will tend to conflict with others.  Administrative,
legitimation-oriented accountability may clash with productive
accountability in universities and elsewhere.  Accountability within a
specialist knowledge culture may stand in conflict to perspectives on
accountability by segments of the public concerned with the implications
of research.  And, researchers’ science-based accounts may not be
compatible with non-scientists’ belief-system based accountability, as
manifest in ethical controversies surrounding some research.  What
we witness today are tensions that pull in different directions.
Research universities in the US are sometimes pulled toward interpreting

productive accountability narrowly in terms of commercial uses of
research.  In some European countries (e. g. England), they are also

pulled toward interpreting public or social accountability
narrowly as “image”, prompted by policy making bodies
that move away from administrative legitimation and
now gesture toward more goal orientation.  Researchers
may play along by creating the appearance of external
goal fulfillment, they may create their own enterprise
culture, or they may choose to “exit” the system, e. g.
seek positions elsewhere.  From the perspective of
the study of science and technology, these strate-
gies, and more generally the power politics of
accountabilities in different countries, are deeply
tangled up with cultural differences of a wider

nature that prevent easy solutions.  Such solutions
depend on choices between modes of accountability, and sometimes
on changes of cultures.  
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“What is needed is 

productive accountability

– universities holding

themselves accountable

for their roles as 

producers of knowledge.”
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Notes
1. For a description of this research see for

example the web-site of the National Cancer
Institute in the UK:
http://cancerweb.ncl.ac.uk/
cancernet/400388.html

2. For an overview over some of these 
findings see 
http://www.wisegeek.com/what-are-the-
possible-dangers-of-nanotechnology.htm

3. A comprehensive description from 
which these elements are taken can be found
in The University of Chicago Chronicle. 
See Anon. (2005).
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There is a central tension in the theme of accountability in research,
between processes of accountability and the autonomy of researchers.
Hence the provocative question: “Is there, in fact, a negative

relationship between accountability and research productivity?”  
At first glance such appeals to be left alone to get on with our jobs
might seem self-serving, if they don’t demonstrate why we need to have
accountability processes in the first place.  After all, public money is
being spent both directly and indirectly, and there is an implicit (and
increasingly explicit) contract between researchers and society.  
But more is at stake than a desire to avoid questions of the validity,
reliability, and relevance of our research.  Rather, there is a widespread
concern that the particular forms of accountability processes that are
becoming prevalent in the funding of research are hampering us.  They
obstruct attempts to discuss the ways in which research might be valid,
reliable and relevant, as well as attempts to carry out the research.  In a tangled
way, researchers are making a collective appeal to be held properly accountable.
Like bureaucracy (and budgeting), the word “accountability” has
become synonymous with a problematic and inflexible
set of procedures and intentions.  Yet there are brief
moments in which we glimpse an alternative vision of
accountability. In this short piece I would like to offer a
more optimistic outlook on the possibilities for designing
accountability processes that share something of the ideal
of dialogue evoked elsewhere in this issue, without
denying the necessarily hierarchical relationships between
the various parties involved.
My grounds for optimism, but also my conviction that such
developments are necessary, lie in the literature on performance
measurement and control, which has been wrestling with this
problem in the context of management control in business organisations
for some time.  Though written almost half a century ago, the following
excerpt makes for a surprisingly tight-fitting summary of our current
preoccupations concerning accountability of research:
“There is a strong tendency today to state numerically as many as possible
of the variables with which management must deal. […] Quantitative
measures as tools are undoubtedly useful.  But research shows that
indiscriminate use and undue confidence and reliance in them result

from insufficient knowledge of their full effects and consequences. […] 
The cure is sometimes worse than the disease.” (Ridgway, 1956, p. 240)
The key to approaching a solution here lies in recognising the distinction
between situations in which we know in advance what we want and
how to get it, and those in which we don’t (Galbraith, 1973).  While
much research activity would seem to fall into the latter category, it
seems that we persist in attempting to control it (hold it accountable) as
if it were in the former.  Our problem, then, is not that we have too
much or too little accountability, but that we may have the wrong kind.
Where we find ourselves in a situation where there are clear goals to
achieve, and we also have a good understanding of how to achieve them,
then control and accountability readily become neat, calculative processes
(such as Analytical Hierarchy Process for example).  They are well served
by standard procedures, rigid hierarchies and precise measurement.  The
principles of such systems have been around a long time: Witness the
sophisticated role of accounting in the control of Pharaonic bakeries and
breweries more than two millennia ago (Ezzamel, 1997).  Detailed standards
existed that allowed the evaluation of each individual’s work, taking 
into account the input resources they consumed and the outputs they
generated.  Outputs were evaluated both in terms of quantity and 
quality (i.e., the strength of beer), and allowances were made for natural
wastage due to factors such as evaporation.
The success and power of such forms of control goes beyond providing
a means to explore ex post why targets were not met, however.  Such
systems of accountability serve to individualise those who are controlled,
causing them to act in anticipation of how their actions will be reflected 
in performance measures.  As Roberts noted (1991, 2001): “These 
disciplinary effects individualise by creating a narcissistic pre-occupation
with how the self and its activities will be seen and judged; in the mirror
of activity that accounting offers, one discovers oneself as singular and
solitary, as an ‘individual’ (Butler, 1997)”. 
The idea is that the individual becomes a “self-governing clone” of the
organisation, as it is expressed through its performance measurement
system (Covaleski et al., 1998).  Translated into the perhaps more
familiar language of agency theory, what is promised is an accountability
system through which the interests of principals and agents can be
neatly brought into line.  
The problem is, we know that measures “run down”, gradually losing
their power to discriminate good from bad performance (Meyer &
Gupta, 1994).  There are two main reasons behind this degeneration.

The first is that people learn to manage activities better,
resulting in improved performance across the board.
The second is that people learn how to manage the
reporting of performance.  That may be cause for
optimism or pessimism, depending on the suitability
of the accountability process to the task at hand.
In well-understood settings (such as the Pharaonic
bakeries), treating people as appendices to a measure-
ment process might well lead to better management
of activities, and what is lost in terms of people’s
capacity to contribute more widely to a process or

goal is not essential.  The appropriate goal is
already set, and the means to achieve it are clearly mapped out.

But in less certain settings (such as research), such individualising forms
of accountability construct a literally instrumental relationship between
the controller and the controlled.  Asked to commit in advance to deliver,
through an uncertain process, a certain vision of an outcome that is
captured in performance metrics, the safest option becomes an investment
in managing the metrics.  Under these circumstances, accountability 
processes tend to construct individuals who are predisposed to engage
in exactly the kinds of dysfunctional behaviours that the accountability
process was designed to mitigate in the first place.

Researchers need autonomy 
to properly exercise their skills 
– not to be above and beyond

accountability.  Dialogue can be
critical in overcoming the 

predictable failings of strict 
evaluation metrics. 

by Chris Chapman

“Our problem is not 

that we have 

too much or too little

accountability, 

but that we may have

the wrong kind.”

University Reader in Accounting, 
Said  Business School, Oxford University



A compelling example of the potential for measurement systems to
have such effects in a research setting was given by Anthony Hopwood.
Having recently visited a top business school, he was dismayed to find
that junior faculty were keen to tell him about their latest publications
in top journals, but felt no need to engage him with the ideas these

publications addressed.  Hopwood warned of the
dangers for an academic culture of focusing on
“hits”, as opposed to knowledge.  While the counting
of journal publications was intended to foster
good research, the risk is that instead, it fosters
an instrumental or careerist approach to know-
ledge generation (Hopwood, 2005).
But what is the alternative?  Roberts contrasts
individualising forms of accountability with
socialising ones.  Rather than reducing
questions of good and bad to an issue of
measurement, an emphasis on face-to-face

encounters (hence “socialising” accountability) is
intended to preserve a richer relationship, through which various

issues of accountability may then be worked out.  
This social, flexible aspect of accountability processes is indeed crucial.
We should be clear that metrics themselves are not the problem.
As demonstrated by Peter Johnston in this issue, complex issues are
more amenable to calculative analysis than we commonly allow.  Thus
embracing a more flexible approach to control and accountability does
not imply a total retreat from structures and measurement (Brown &
Eisenhardt, 1997).  Conversely, evidence suggests that free flowing
communication (dialogue) is not an independent solution to the manage-
ment of uncertain situations.  However, when situated alongside
traditional control structures (Chapman, 1998; Chenhall & Morris,
1995), dialogue has positive effects.  As pointed out by Luke Georghiou,
measures must be situated in an appreciation of their context.  Thus the
issue with metrics is the way in which they might be drawn on, as part
of a larger dialogue or in place of any dialogue.
But how can we manage this trick of tempering our traditional notions
of control with something more flexible and engaged?  The point of
traditional systems, after all, is to pin down individuals, not to provide
them room to wriggle.  A helpful framework for thinking through this
challenge is presented by Adler and Borys (1996).  Drawing on the
literature analysing the design of human-machine interfaces, they
delineate two forms of bureaucratic control, “coercive” and “enabling”.
Coercive systems seek to make controls foolproof, tightly corralling the
user according to predetermined courses of action.  Enabling systems, in
contrast, seek to work with the intelligence of the user as a means of responding
to unforeseen contingencies, balancing control with flexibility.  To better
understand how to respond, the problem is broken down into four
fundamental design principles which underlie enabling control systems:
flexibility, repair, local transparency and global transparency.
Adler and Borys emphasise the flexibility and empowerment of the
users of enabling systems, while de-emphasising the likely hierarchical
nature of situations in which bureaucratic forms of control are typically
to be found.  Likewise, Roberts (2001) suggests that relatively equitable
power relationships are likely to be necessary to foster socialising forms
of control.  In their analysis of management control systems in a restaurant
chain, however, Ahrens and Chapman (2004) noted that enabling
control measures are not inconsistent with overt and persistent power
relationships.  The senior management of the chain they studied was at
pains to underline the ways in which control systems might support the
work of restaurant managers, but maintained clear prerogatives to set
directions, and sometimes the details of the directions, that restaurant
managers were being encouraged to go in.  The role of the control 
system was to define something of the nature of local operations (local

transparency), together with the wider picture (global transparency), in
order to inform managers’ efforts at flexibility and improvement of
standards and performance targets.  The result was not a delegation of
control, but the opening of a space for discussion.
But discussion is not easy to make space for, because flexibility means
different things to different people.  Ex ante, researchers who invest
considerable time and money in funding proposals expect a level
playing field, of transparent and fixed criteria of evaluation. However,
they also recognise the need for a flexible framework, which allows
them to bring their expertise to bear on decisions.  Similar tensions face
those who distribute public funds, with the added complication of needing
to consider individual proposals not only on their own merits, but also
in the context of wider programmes of activity.  
Changes that followed the Marimon report represent significant 
progress in the development of more sophisticated forms of accountability
around research.  For example, it introduced a first round of light-handed
proposals that can be considered by evaluators, who can then short-list
a selection before its authors invest the time and money involved in 
preparing a fully fleshed-out and costed proposal.
The challenges that remain are daunting, though, as we address the
general problem (highlighted by several quotations in Marimon’s report)
of how a non-dialogic approach can backfire. For example, one past
funding priority set a rule concerning the size of research teams.
Researchers felt that this sometimes resulted in teams with members who
were there to make up the numbers, not to help with the project.  The
underlying issue – and learning – in this case is that the central objective
of creating robust research networks can be furthered or hindered
through priorities in proposal evaluation criteria.  If there was a bigger
space for more direct discussion and debate, we might learn rather sooner.
The repeated promotion of the ideal of researcher autonomy represents
more than an emancipatory vision of empowerment.  Instead we might
see it as the challenge to develop ways to allow researchers the auto-
nomy to be accountable.  The autonomy that is appealed to here is not
that of the sovereign individual above interference or questioning.  We need
the autonomy of the expert practitioner, who may be concerned that the
skilful activity of research is distorted by attempts to reduce it to the
scale of inflexible procedural and methodological rules.
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Innovation is seen as 
central to European

growth and development
Five years ago at Lisbon, the heads of state of the European Union
agreed that Europe must be more pro-active in adapting structurally to
the emerging knowledge society, and that this would require more
investment in skills, research and innovation, as well as more flexibility
in ways of working. These changes needed to be supported primarily at
the national levels, but in a co-ordinated and consistent approach. 
Already in 2003 and 2004, there was awareness that Europe was failing to
reach the Lisbon objectives – primarily because of rigidities in employment,
low levels of start-up entrepreneurship, and low investment in information
and communication technologies and related innovations.  Growth remains
sluggish in most of the Euro-zone – notably in Germany and Italy, two of
the largest of the Euro-zone economies. A consensus holds that sustained
growth of at least 2% annually is essential to maintaining the European
social model and levels of employment.  But this is not being achieved, and
there is evidence that the failure results to some extent from a combination
of under-investment in research and technology development (RTD), a
poor articulation between RTD and commercially viable innovations, and
poor coordination of research efforts by the 25 Member States.
There is sound evidence that higher levels of growth have been sustained in
the US, UK and some smaller European countries by business innovations
in the use of information and communications technologies 2. However, in
most of Europe there is an uneven take-up of these new technologies, both
across business sectors and in governments.  In fact, there is slow realisation
of the real benefits that these applications can bring in government, notably
in the provision of health and education services.
We are now at the mid-point of the “Lisbon Strategy”.  Both Member
States and the European Commission have evaluated its achievements
and failures, and the result was a renewed commitment by Heads of
State in 2005 to work together to make Europe a more competitive and
dynamic knowledge-based society by 2010. The top priority is to
stimulate innovation and growth – to get Europe, and particularly the
Euro-zone, back to a sustained growth rate of 2-3% per year. 

Elusive impacts: 

New ways to evaluate research effects 

on innovation and growth in Europe

Innovation is key to Europe’s 
economic growth, and budgets 

for research and technology 
development will surely increase

at the EU and national levels.   
New efforts are being made to

develop tools to assess impacts,
before and after investments 

are made.  In the process, 
our ideas about what a 

successful research policy 
can and must do are changing.

By Peter Johnston 1

Head, Evaluation and monitoring, 
DG-Information Society; European Commission

Economy
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Evaluation of 
the Effectiveness 

of Public Investment 
is Now a Key Issue

As innovation gains credibility as a growth vehicle, accountability concerns
have driven a major shift towards “evidence-based” policy-making.  This
comes both from the Council of Ministers and the European Commission,
which is becoming more and more an executive arm of the European
Institutions.  The Commission manages a 100 B€/year budget (rising to
about 850 Billion Euros in the next 7-year “Financial planning period”, from
2007-2013), asnd functions as the policy initiator and guardian of Member
State commitments in the EU’s Treaties and Decisions.
The shift to evidence-based policy has been further reinforced by the EU’s
enlargement to 25 Member States.  Policy can no longer be based on the
common interest of a core group, or on a balance between lobbies.  It must
have a more objective and stable basis.  In addition, there is a recognised
need to balance, in a more transparent way, the economic, social and environ-
mental impacts of new policy proposals – a commitment was adopted in
2001, to meet European Treaty obligations on sustainable development.
These shifts have now been translated into strengthened formal require-
ments for evaluation and impact assessments.  The European Institutions
have agreed to ex-post (retrospective) evaluation of all public expenditure,
at least every 6 years, and the European Commission is committed to ex-
ante (prospective) evaluation and impact assessments for all major new
legislative proposals.  These impact assessments include the problem
addressed by any proposal and its objectives; other available options; expec-
ted results and metrics to measure them; why it is necessary to act at the EU
level; and what resources and instruments will be required for evaluation.
These stronger evaluation and impact assessment requirements will
provide a more objective and quantified justification for EU policy
measures, but they also require that we now develop better evidence
and analytic tools.  The administrative measures, staff and budget
resources are largely now in place, and evaluation capacities are being
strengthened both within the European Commission, and across the EU.

The Current Requirements 
for Evaluation of

European RTD
The European Union supports research and technology development in
multi-annual EU Framework Programmes.  Currently we are in the 
6th Framework Programme (2003-2006), with a 17B€ total budget, of
which 3.8B€ is earmarked for “Information Society Technologies” over 
4 years. EU investment therefore runs at about 1 billion Euros per year,
compared with 8 billion per year in national public funding across
Europe, and about 18 billion per year in private-sector investment. That
means the EU represents about 3% of total investment in IST-RTD in
Europe, but it also has direct leverage onto a further 3-5% because of
“shared-cost” requirements.  The total European investment in all RTD
is about 2% of GDP in the Union, with half coming from the private
sector and half from national public funding.
In preparation for discussions on the next Framework Programme, two 
complementary five-year evaluations of research investments (in information

society technologies and in the Framework programme as a whole) have
been carried out for the European Commission – ex-post (1999-2004) and
ex-ante (2005-2010). The assessment of investments in information society
RTD generally showed significant value and benefit. That report, written by
a panel chaired by Professor Gago, the previous and current Portuguese
Minister for Science, recommended reinforced investments.  This has been
complemented by an impact assessment of the following options:  
1. To leave RTD support to Member States;
2. To continue the same level and type of EU funding as now;
3. To double the budget and extend the scope of European support –

upstream to basic research, and downstream to innovation and
exploitation of the results; to retain strategic management with the
Commission (in order to articulate with other policy measures); and
to outsource budget management to a European Science Agency (like
the National Science Foundation, say).

In the light of this assessment, the Commission proposed a progressive
doubling of RTD investments by 2010, with a total budget through 2013
of over 70 billion Euros.

Current Evaluation 
and Impact Assessment

Methodologies and
Capabilities

In the European Commission, there is already considerable experience
in evaluation and monitoring of the Union’s RTD investments over the
last 15 years.  However, with the increased attention to results-based
assessment, and to the macro-economic and social impacts of research,
“panel” and “survey” methodologies which were previously used are of
limited value.  In general, they are:
• Too focused on “outputs” rather than impacts: They originated in the

period of “management against deliverables”, rather than management
by objectives and results.  Often there was no prior agreement on
indicators of effectiveness and impacts at the time objectives were
defined, and the objectives therefore tend to be too general;

• Too focused on the individual “project” level, rather than on the
systemic impacts that can be realised at the thematic, sectorial, or
societal-level. There has been little understanding of the “causalities”
between RTD investment and public benefit.

• Too focused on the immediate commercial return to the participants
in RTD, rather than on the public return, meaning the larger network
externalities that are not captured by researchers themselves, but that
are of greatest importance to governments.  Likewise, focus on
commercial returns overlooks a balance of economic, social and
environmental benefits.

We therefore need new tools, which can identify and measure the
systemic effects of increased investment in RTD, notably in relation to
the current policy priorities of growth and jobs.
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What New Methodologies 
and Capacities 

Do We Need to Develop?

To decide what new evaluation and impact assessment tools we need, we
need first to understand the processes by which research contributes to
innovation and change, in both the economic or social spheres.  There
can be no credible impact assessment without a credible theory of
causality behind it.  And since the contribution of research to innovation
is central to the European policy debate, theories of innovation are crucial
to developing evaluation capabilities:  If we don’t know how innovation
works, we won’t be able to assess how increased RTD contributes to it.
Innovation theories have in fact developed substantially in recent years.
A consensus is emerging – in the OECD and the Commission - that it
is now the interplay of new knowledge and market opportunities in net-
works of collaboration and partnership that is crucial.  Firms don’t
innovate in isolation, but in interaction with other “actors” (e.g. univer-
sities, research institutions, large science and technology based multi-
nationals, high-tech SMEs, standard setting organisations etc.) within a
framework of existing institutional rules (laws, norms, technical standards
etc.). In such “innovation systems”, the links between innovation actors are
thus crucial if the systems as a whole are to function effectively and play
a part in economic growth and social welfare.
Collaborative R&D programmes are thus one way of strengthening the
linkages between the actors within innovation systems – primarily
those involved in conducting R&D, though increasingly many collabo-
rative programmes have also involve potential users and other interested
parties. Collaborative programmes can strengthen the knowledge bases

of research and innovation actors and enhance the prospects for subsequent
exploitation and innovation via the creation of research networks and
enhanced links between the actors.’ 3

Collaboration networks are also increasingly key to mastering the
complexity of technology developments, to reflecting the inter-
dependencies between technology, product and service developments,
and to the “consensus building” necessary for new standards and inter-
operability of ICT systems. Partnership through collaboration networks
is also the only way to assemble a “critical mass” of resources from 
dispersed European R&D capabilities.  Such critical masses are increasingly
needed for breakthrough leadership in both technology and new market
developments: for example in the development of the technology basis,
standards and market deployment of GSM mobile telephony and the
subsequent “3G” mobile communications systems.
We began to develop a better understanding of the impact of EU funding
on collaboration networks in 2002.  We established that EU funding,
when tied to an obligation for trans-national collaboration, created a
much more intensely-linked network of European research collaborations
than would otherwise have been the case. 4 Our understanding has also
been helped by the dramatic maturation of the science of complex net-
works in the last three years.  The recognition of the ubiquity of self-
organisation, and of “small-world” characteristics and power-law
distributions of linkage, has led to new insights into stability and
optimum architectures for knowledge sharing.   
Building on this, in 2002 we applied new tools of data mining and link
analysis to our databases of participation and research project descriptions
in “information society” research.  These confirmed that the network of
collaborations is a scale-free, self-organising “small world” network.
But it also shows strong clustering, reflecting the strong influence of
national research collaborations and of the administrative structures of
the funding programme.  Overall, there is a high degree of connectivity,
dominated by a number of key “hubs”. These hubs ensure both the
connectivity between the research constituencies in different member
states, and between different technology areas and research disciplines.
The hubs are also the “poles of innovation” and the economically
strongest players:  There is a strong correlation between the “centrality 5”
in networks and economic strength and technology leadership.
These observations were further developed by Rand Europe, under
contract to the European Commission, in 2004. Rand assessed the
impacts on collaboration networks of changes in support contracts (for
“integrated projects 6” and “networks of excellence 7”) and further
differentiated between the effects of EU funding and national funding.
The analysis shows that research collaboration in Europe is now more
intense than in the previous programmes (1994-2002): the density of
links between Universities and major companies is higher and almost
all participants (98%) in EU-funded research are included in a single
connected network.  Almost all participants in EU-funded RTD are one
or two partnership links from most of the major centres of knowledge,
the major national research centres and the major European companies
in the ICT sector: They are linked by a friend, or a friend of a friend.
The analysis also found that RTD funding at the European level is more
effective than any other support framework we have found at connecting
universities and business, and researchers in different sectors and
disciplines.  It is most effective at integrating new member states, key
patent-holders and small businesses. 
Thus network analysis can address the structural objectives of research
policies – but beyond network effects, we need to better understand the
causality links between public investment in RTD and public benefits,
notably in relation to the “Lisbon Strategy”. Are our investments contri-
buting to faster growth and more jobs?  These causality links are com-
plex. We not only have several policy objectives, but we have a complex
network of relationships between policy interventions and these objec-
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tives. Nonetheless, these causality relationships are at least partly
amenable to careful analysis and logical mapping We have therefore
commissioned further study of these links, incorporating an analysis of
the contributions of all European Information society policies and
programmes to the Lisbon goals 8.
To complement this bottom-up analysis (from RTD to innovation
and growth), we have also explored more systemic approaches to
macro-economic simulation of the impacts of public policy. In the
Commission, we supported development of two global econometric-
based simulation models, called NEMESIS and International
Futures (IFs). Both are capable of simulating the potential impact of
changes in public investment on macro-level parameters, such as
growth, social equity and environmental burdens. The NEMESIS
model, for example, indicates that a 50% increase in the Union’s
RTD investments (rising from 2 to 3% of GDP) could
increase the GDP growth rate by 0.5% annually by
2030:  adding nearly a million new jobs in Europe. 
The IFs model confirms a similar modest but positive
impact on growth from increasing investment in RTD, if
the latter is applied in isolation. However, the model also
illustrates the sensitivity of growth, social equity and environ-
mental impacts to public investment in other areas – such as
education, access to knowledge networks, trade liberalisation
and environmental technology development – and the effects
from combining them. We have therefore looked at both the
individual and combined effects of the policy measures that
constitute the emerging sustainability strategy for the EU, and for
global development strategies emerging from the WSSD, WSIS,
Monterey and WTO negotiations9. Two primary conclusions emerge.
• First, most individual policy initiatives could be beneficial, but at

a modest level. However, a wider, integrated approach to sustain-
ability that combines several policy measures will not only have a
greater effect than any individual measure, its effects will be greater
than the sum of separate measures. In addition, the net effect can
be positive on all three dimensions of sustainability – a win-win-
win effect on economic, social and environmental indicators. There
is not, therefore, a putative “trade off” between economic growth
and social or environmental goals, but a synergetic effect on all
these goals. 

• Second, policy initiatives in the EU need to be complemented at the
world level to be truly effective. Although EU action alone benefits
some global measures, as well as condition in the EU, in most instances
the EU alone does not have sufficient leverage to make substantial
change even within the EU, let alone at the global level, without
complementary policies worldwide. Movement towards sustainability
cannot be pursued in isolated pockets of the world.

These simulations show the importance of assessing changes in
RTD investments together with a wider package of policy measures
necessary for innovation and growth, and in the global context.  The
simulations have proven valuable in the ex-ante evaluation of
general policy options, and were crucial in being able to assess the
impacts of a substantial increase in EU investments in RTD, which
is a part of the European policy for growth and jobs. However, there
is more work to do in integrating “network effects” into the
dynamics of economic and social developments:  We don’t yet know
what will be the ultimate impact of a policy to amplify the networking
effects, and we therefore possible either under-estimate the value of
RTD investments, or need to re-direct some resources to more
effective measures.

Conclusions
Research evaluation is set to stay high on the policy agenda in
Europe, especially if budgets are doubled in the next few years.
More attention will be focused on the linkages between public
interventions and policy objectives.
We therefore need a wider set of tools, soundly based in theory and
evidence. The three avenues of development that we are currently
pursuing are network analysis, causalities between RTD, innovation
and growth, and high-level simulation of the sensitivity of complex
socio-economic systems to policy changes. All involve collaborations
between Europe and partners in the US and Asia.
Of these, the network analysis approaches appear to offer the most
immediate opportunity to go beyond the project level. Complemented

by research on causality links, they may be able to
assess impacts on the intermediate goals of critical
mass for breakthrough leadership, and measure the
effectiveness of policies that maximise integration
into research and innovation networks.  They
also offer the possibility of finding evidence that
links research and innovation to the macro-
economic goals of growth and social capital. 
These approaches can help to fill the “meso-
gap” – the gap between micro-economic
impacts of RTD at the enterprise level, and

the macro-economic impacts at societal level.
They may also be able to reach beyond narrow, commercial

and market economic impacts, to the wider capital issues – social
and knowledge – of concern to governments.
In filling the “meso-gap”, network analyses will eventually need to
link through to complex system simulations at the macro-economic
level. These still require considerable effort to establish their
robustness, and to bring their application down to finer levels of
discrimination between policy options at the regional (EU) level.
Nevertheless, they already provide some “framing” for network
analyses.  And the simulations also force us to recognise the 
interdependencies between RTD investments and other policies,
and between Europe and other global players. 

“We not only have several

policy objectives, but we

have a complex network

of relationships between

policy interventions and

these objectives.”
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Akey problem in the evaluation of research lies in the establishment
of the relationship between a given piece of research and any
outputs and impacts that we identify. What we choose to measure,

when we measure it, and how we interpret what we find are all dependent
upon the underlying model of innovation that is being applied.  In most
cases the necessary data are obtained from programme participants or
users of results, and we are accepting their models of innovation (implicit
or explicit) when we use their answers to questions on project effects.
But we do not always know what those models may be, or how they
inform the answers. 
This paper describes an approach to modelling the connection between
research activities and the broader objectives they are intended to serve.
Normally used in the context of a programme, this logic modelling
approach can help to set the stage for an evaluation, and guide evaluators
and their policy clients to a common view on the indicators and
methods they will use to measure effects. 
Before we consider it in detail, it is worth mentioning some of the basic

elements and trends involved in the evaluation of research.  Research
evaluation has tended to separate itself from the evaluation of other
public activities.  The principal reason is that evaluation of research
draws upon two streams.  The first, peer review, is part of the general
practice of science, and has been used to control career progression,
editorial judgments, awards of funding, and so on since its historical
institutionalisation. 
During the 1980s a second stream came into the picture, when research
fell under the scrutiny of evaluation approaches being applied to public
activities in general.  Driven by constraints on funding, a requirement
to demonstrate value for money, and an increased perception of the
competitive significance of science, the need for accountability could no
longer be met by peer review alone.  Evaluation of research as it is
practised today results from a confluence of these two streams.
Evaluation has also tended to co-evolve cumulatively with policy develop-
ments. Hence in the 1970s, as industry was first brought into formal
contact with science programmes, the format of the peer review panel was
modified.  Project criteria were extended to include industrial relevance as
well as scientific quality, and membership was extended to add market
expertise.  In the 1980s the model of the collaborative (industry-industry
and industry-academic) R&D programme was launched, both at national
and European levels, and the need for more complex and interactive
evaluation approaches became evident. Research was much more closely
linked to industrial and other policy goals, and evaluation was expected
to demonstrate the efficacy of these links.  The following decade was
dominated by the ideas of “New Public Management”, which brought in
its wake an emphasis on performance indicators, for example international
comparisons of citations to scientific papers. Another change was extension
of a programmatic approach to institutional evaluations.  Hence, orga-
nisations that funded or operated public laboratories moved from evaluating
the lab as a whole (often through peer review), to making funding
conditional upon contracts with programmed schedules, budgets and
objectives, and used the contracts as the basis for evaluation.  
In the present decade, studies of evaluation are exploring themes such
as assessing capabilities of national or regional innovation systems, the
aggregate or interactive effects of policies, and strategic and persistent
effects of public support on firm strategies (known as “behavioural
additionality” 1).  An important issue here concerns what to measure.
Support for R&D frequently has economic objectives – ultimately
aiming to improve the innovative performance of the targeted sector,
and hence to contribute to economic growth and increased productivity.
Social goals such as improved sustainability, health or employment may
be pursued in parallel.  If evaluations follow the traditional route of
assessing project deliverables, their main concern will be to ask whether
an innovation resulted, and if so, what contribution it made to increased

Evaluation methods and 
objectives have been changing

over the past few decades, 
reflecting shifts in public policy.

Right now, logic modelling appears
as one of the best means 

for ensuring that policy goals 
and the means chosen to realise
them are coherent in principle.
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sales or improved processes.  In other words, what was the impact of the
interaction between the innovation and the market or social environment? 
Another important group of effects may be called “indirect”.  For example,
a common finding in evaluations has been that companies report
enhancements to their performance through participation, even where

the direct, intended deliverables are not in evidence.
Indirect effects can include transfer of technology to
other applications, enhancement of skills and
capabilities, learning new operational routines, and
enhancement of prestige, visibility and networks
through participation in a programme. Hence,
the first survey instruments for collaborative
programmes, developed in the 1980s and
essentially reproduced as the basis for most
evaluations to this day, were already seeking to

ask firms about improvements to their knowledge
base that would be applied elsewhere in their activities, and about

the benefits of networking or improved competence in the workforce.
The challenge for an accountability framework is to link the broader
policy objectives, the common currency of a programme’s political sponsors,
with this diverse range of effects.  The approach explored in this paper
is that of the logic model.  The normal role for a logic model in evaluation
is to map the sequence of activities that define a programme.  The structures
vary, but almost always set out the linkage between a programme’s activities
and outputs, outcomes or impacts in the short, medium and long term.
Before the activities begin, the initial components of the model sometimes
emphasise inputs and resources, and sometimes objectives, potentially
at multiple levels. Overall the model sets out the “theory” or assumptions
underpinning a programme.  
In almost all cases the model is presented as a visualisation.  As an ex
ante evaluation tool it can provide a common ground for stakeholders
to agree on what is intended, and what kind of road map exists for them
to try to follow.  In this respect it is a communication tool.  More often,
evaluators need to reconstruct the programme logic or theory in retrospect 2.  

Sketching an alternative
approach
Many logic model approaches have a tendency to generalise causality,
leaving linkages as something implied by positioning on a particular
level, rather than exploring specific connections and the mechanisms
that underpin them.  In the rest of this paper, an approach is set out
which emphasises such connections, in the context of constructing an
intervention logic for the Information Society and Technology theme in
the European Commission’s Seventh Framework Programme. 
Figure 1 shows the first step in this alternative approach to logic
modelling, which takes the EU’s high-level objectives (the Lisbon
Agenda for economic reform and the information society vision, i2010)
as a reference point and explores how these link to the proposals for
the 7th Framework Programme (FP7).  Hence, at the top level we see the
targets of growth and jobs; in the middle layer, the i2010 shows actions
to develop and roll-out information and communication technologies;
finally, the boxes in the lower portion represent the major proposed

lines of work in FP7 (which themselves range from fairly basic research
to applications).
Figure 2 illustrates the problem that is faced when trying to illustrate
causality between the levels. Numerous linkages can be drawn, but it is
hard to make any systematic sense of them, or to know which are valid.
There are three different logics implicit in the charts:
• Horizontal logic: exploring interdependency between high-level objectives

or between intermediate-level actions (i.e., the proposals for FP7).
• Vertical logic: exploring interdependency between an objective and

the relevant parts of FP7.  These linkages can be isolated as binary
links, or could be considered in terms of which aspects of a
programme impact a selected objective, or conversely, which objectives
are affected by a single programme activity.

• Systemic logic: considering the implications of change across the
whole system.

How then to proceed?  Putting aside for the moment the need for an
overview, the way forward is to examine elements of the system in
isolation, allowing more detailed arguments to be developed.  
Let’s explore some specific vertical, binary links in more detail.  A pair
of such links connects first the ICT Technology Pillars research activity
to the objective of increasing R&D in firms, and then, these firms to the
high-level growth objective.  The overall Lisbon strategy sees increased
R&D as a necessary condition for growth, making business more
innovative and productive.  Within ICT Technology Pillars (bottom left
corner of Figure 2), the principal FP7 activity is sponsorship of
“pre-competitive” collaborative R&D. 
We need to know the rationales for these linkages.  The stated rationale
for spending public resources on this research is twofold:
• “European industry lags in investment in comparison with major

competitors”; and
• “More intensive cooperation makes the most out of current capabilities”.
This rationale links to broader economic arguments in favour of
public support for cooperative research.  One is the well-known
“market failure” rationale, tracing back to Arrow’s work 3, which sees
knowledge as a non-rival, non-excludable public good; firms under-
invest in a situation where social return justifies investment, but the
private return does not.  Information asymmetries, and the uncertainty
of R&D and innovation investment, complete the argument in favour
of public support.
Another, supporting rationale, “system failure”, rests upon the need to
create technological opportunities through support for basic research,
and then to correct gaps or errors in the innovation system (such as
sectoral lock-ins to the wrong technologies), while providing infrastructure
to correct institutional gaps (for example, via the formation of cooperative
networks, or supplying the necessary coordination for standards-
setting 4).  A third, more specific rationale lies in the concept of
“European Added Value”, which is used to justify why an action should
be taken at the European rather than national or regional levels.  
For the case of industrial R&D, the sequence of rationales is that a
European programme should incentivise the organisation of consortia
that have sufficient critical mass and complementary skills to achieve
their technological and market goals.  This in turn will leverage private
support and create technologies in the context of a wider pool of eventual
users/markets, thereby increasing the eventual return on R&D – and
with it, incentives for investors.  Furthermore, the programme may
create technologies relevant to European-level social issues (such as the
environment), and once again generate an incentive for investments

“Research evaluation

has tended to separate

itself from the 

evaluation of other

public activities.”
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aimed at a larger market.  A further effect may be to spread R&D
capabilities (through more and better trained people in more
countries/firms). 
Application of these ideas to the linkage of ICT Technology Pillars
research activity with R&D in firms, and of firms to the
European growth objective, allows the construction of
a specific logic model, shown in Figure 3.  The model
tells us that by following through on the instrument of
collaborative projects, we might reasonably expect
certain short-term results.  One will be the formation of
new consortia.  Companies will have to invest their own
resources, as there is a matching funding requirement.
Researchers will be hired (or redeployed), and it may be
the case that participants are attracted to work in new
technology areas.  At the end of the project, intermediate
effects may be evident.  New technologies may lead firms
into new markets, employed researchers will have acquired
new skills, and a set of outputs will have been produced.  The
assumption is that increased sales and cost reductions will increase the

rate of return on R&D in this area, and hence motivate firms to increase
R&D.  We see a direct effect of matching funding, and a possible effect
arising from a supply of trained researchers. 

There is thus a clear logical path between the policy
instrument and the goal. The empirical task for the
evaluation is to establish whether and how well this
implementation path was followed.  Each of the “boxes”
in the chart represents a possible area for measurement.
This approach to modelling the connection between
research activities and broader political or economic
objectives is best used during the programme design
phase, to help ensure that there is a viable rationale.
The underlying issue is that in a knowledge
economy and society, it is necessary to understand
and account for knowledge and human capital.

That, in turn requires making visible and tangible
underlying assumptions and rationales, as well as linkages among

inputs and effects.   Evaluation thus acquires the potential to generate
knowledge as well as measure its impacts.
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Introduction
I shall try here to concentrate on research accountability in a fairly
narrow sense – as a pragmatic attitude towards doing science in
such way as to maximize societal value for money.  However, to 
better appreciate the far-reaching significance of the very notion of
“research accountability”, I will begin with a short discussion in a
more general context.
Let us start by facetiously noting that since March 2000 (the date 
of the European Council’s Lisbon meeting), we know officially that
the citizens of Europe are to live in a “knowledge society” based on
truly moving and promising foundations.  Once fully realized, this
would indeed be a very attractive scenario for the future – except
that there are some serious stumbling blocks ahead, which is no
secret at all.  
As we watch our television reports or browse through our newspapers
we have far too often an irresistible feeling of being assaulted by
the fruits of an overwhelming lack of rational knowledge.  Even in
countries that by any measure must be considered very fortunate,
the squandering of resources, supported by irrational thinking, is
amazing.  In particular, some very promising research proposals are
refused funding, while the results of many generously funded 
projects often are not properly translated into the public sphere 
of our lives.  So  much of what we do in research seems sadly 
inadequate to handle many of the problems that our society 
continues to confront us with.  
Fortunately, in the perception of the majority of us, the positive
results of science and technology development still dominate over
the problems of wrongly selected or improperly managed scientific
endeavors.  But can we really believe that we will approach the 
status of a knowledge society without making science more 
responsive to the needs of the people, defined by the way that they
perceive their needs? 
All this is to say that accountability of research is by no means
only about short-term benefits and ways to assure the arithmetic
correctness of research expenses.  Because of the role research is 
to play in our efforts to shape the world of tomorrow, its 
accountability is first and foremost about our seriousness in 
addressing the nuisances that humanity experiences today, and
which without scientific intervention are likely to become 
aggravated in the future.  New energy policies and their 
environmental consequences, the proliferation of GMOs and their
potential influence upon living organisms, the consequences of 
global brain drain, ethical issues in modern biology and medicine,
or the social implications of religious orthodoxy are just a few
examples of problems whose solution will be decisive in shaping
our views of science as an accountable human activity.
Another issue we want to emphasize before starting the specific 
discussion on how to make research more accountable are 
prerequisites “external” to the R&D sector, but which have to 
accompany any measures taken in the science area.  These 
requirements are crucial to any effective influence of scientific
inquiry on our daily lives.  Among them this author would list
urgent needs to:
(a) recast educational systems to enable everyone to gradually

acquire new skills in the process of lifelong learning,
(b)  build a European system of ‘Ivy League’ universities, 

combining the most advanced frontier and applied research
with top quality education,

(c)  create a friendly legal and fiscal environment for innovation
and entrepreneurship,

(d)  sensitise decision makers at every level to the significance of
the digital revolution, and its impact on how to do research 
and use its results.

Some of the activities that are essential to achieve these goals – and
others that serve the same purpose of making contemporary science
better accountable in a broad social context – are described below.  

Communicating 
research

Since a significant percentage of research is funded with taxpayers’ money,
everyone using these funds should have an obligation to explain to the
public in a comprehensive way how the money has been spent.  Some
researchers may see this only as a way to secure better funding, but in fact
the very idea of communicating science is deeply rooted in the public’s
“right to know”.  
This message seems self-evident, but we should make no mistake:
Inasmuch as the ambitions of researchers and the long-term goals of
their work are rarely fully compatible with ordinary people’s immediate
expectations and needs, a bottom line here (and a potential contro-
versy!) is that science may lose an additional part of its autonomy,
which will be transferred to non-scientists.  
We may console ourselves that the pursuit and diffusion of knowledge
has always enjoyed a place of distinction in the European tradition, with
the public expecting to reap considerable benefits from the creative
contributions of researchers.  Thus, it is still generally accepted that
supporting different forms of research, including those that appear
quite hermetic to uninitiated observers, is a crucial element in advancing
public good.  However, nowadays this confidence has attained certain
distinct limits.  For society will support research only as long as it feels
it can trust the scientists and the institutions that employ them.   
Once again, their communication habits and skills are crucial 
requirements in this regard (as is integrity in the conduct of research, to
be addressed below).  In other words, society must be constantly reminded
and gently instructed that scientific activity is truly at its service.  
Getting this message across is not an easy task today, though.  For
example, one communication mistake made by many researchers resides
in an attempt –  ‘natural’, in a sense – to enhance the reputations of
their institutions rather than to explain phenomena of public interest.
However, public understanding of science is something entirely
different from appreciation of a research institution.  Things are doubly
delicate because it is the scientists themselves (and their institutions!)
who must be involved in communications programs.  In an era of
sophisticated and complex science, only they can make room for a much
higher degree of connection between science and society.  
Nonetheless, individual scientists and research institutions should
be strongly encouraged to find ways to communicate all their findings,
and not only spectacular successes.  This is particularly important 
in research sectors such as health, environment or innovative
engineering, where the dangers of side effects of different procedures
and technologies are often crucial in the overall assessment of a
discovery or innovation.  In a larger sense, we should remember that
communication programs must illustrate both processes and
products of science, by means including multimedia and interactivity,
and relate them to the everyday environment.  



Moreover, as communications practitioners know very well, there in no
such thing as a ‘general audience’, and consequently no ‘one-size-fits-all’
method of science communication.  In particular, we should be aware of
the existence of very different science audiences.
• The ‘science-attentive’ audience – perhaps less than 10% of the

population in the developed countries – consists of people who
express a high level of interest in scientific issues and regularly seek
relevant information.  

• The ‘science-interested’ audience, perhaps some 30% of the population,
consists of those who claim to have some interest in scientific issues
but have only casual access to relevant information.  

• Finally, the ‘residual’ audience is neither interested nor informed
about science; but many of its members, given an attractive opportunity,
may clearly find their way to the other groups.  

There is no doubt that trust of science can only be won through
constant dialogue with the public.  By extension, a key ingredient in
trying to overcome the current unsatisfactory situation would be a
new ‘contract’ redefining the relations between science and society.
Society should be encouraged to make an additional effort to better
understand science, and to work out better ways to foster and control
public expenditures on research, while the scientific community
should be constantly trying to evoke societal interest in what it does.
Scientists will also have to accept accountability as a key ingredient
of their mission.   

Integrity of research
The prevalence of research today, and its highly competitive nature,
imply that scientists are no longer perceived exclusively as guardians of
objective truth, but also as defenders of their own interests in a media-
and finance-driven scientific marketplace.  Therefore, it is more important
than ever that individual researchers and theirs institutions constantly
assess the values that guide their research.  
Unfortunately, no well-established and generally accepted measures
and procedures exist for assessing researchers’ ethical behaviours.
Moreover, effective fostering of responsible conduct is difficult, and
must be done in a very creative way, adjusted to specific research
environments; otherwise it doesn’t work.  Generally, institutional self-
assessment appears to be a constructive approach to controlling some
aspects of the ethical conduct of researchers, but other procedures of
wider scope are definitely needed.  
Numerous issues have to be addressed.  They include the active promotion
of responsible conduct, fairness in carrying out reviews and evaluations,
collegiality in research interactions, transparency in potential conflicts
of interest, protection of human subjects in research, humane care of
animals, timely and thorough investigations of allegations of scientific
misconduct, application of appropriate administrative sanctions, etc.
The scope of the problem is enormous, and its influence upon the
perception of science by the public is hard not to appreciate.  For a
scientist, the fundamental issue is commitment to intellectual honesty
and personal responsibility.  For an institution, it is the obligation to
promote the highest standards of excellence and trustworthiness.
Together, these requirements create an environment that is propitious
for working out truly accountable research procedures.  

Science in the digital age
It appears to be a safe bet that the extraordinarily rapid evolution of
information technologies will not only continue in the next decades
but may well accelerate.  This development will thus continue to have
a profound effect on the scope, methodology and institutional frame-
work of scientific inquiry.  The impact will be rapid and at times
discontinuous, implying changes in the research sector that will
probably be distinct from those we have witnessed so far in other
social institutions, like corporations and governments.  But because
of the very nature and global significance of information technologies,
which are becoming truly ubiquitous and pervasive, the consequences
for science and its societal accountability are likely to be as overwhelming
as in other sectors.  
How, then, should we accordingly adjust research activities in order
not to overlook opportunities and minimize threats from IT?  These
technologies will dramatically change the ways we handle storage of
and access to data, information and knowledge, elevating the importance
of intellectual capital relative to physical and financial capital.  What
new policies on intellectual property, copyright, instructional-content
ownership, partnerships and alliances, outsourcing and spinning off
existing activities, etc., must research institutions consider in the light
of evolving IT? 
The good news is that most probably, for the next decade (or only
slightly less) the pace of change will be gradual, and thus relatively
easy to accommodate by the institutions in question.  However, inaction
and procrastination now would be highly dangerous, in view of the
certainty of rapid advances in IT and the ‘natural’ inability of research
institutions to change fast.  
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Conclusions
Whether science is able to thrive in our fiercely contestatory 
democracy depends on whether it builds an advocacy system to
explain its goals, needs, standards and methodological format.  
The real problem is to assure a much higher degree of connection,
collaboration and accountability across science, industry and
society at large, to exploit the enormous potential at stake here.
But questions abound - how should we persuade the public to
debate the merits and scope of scientific inquiry?  Or address in a 
non-biased way controversial, inherently science-related issues?  
Or deal with the privacy of research data and intellectual 
property rights? 
One must openly admit that science may dispense both beneficial
and adverse effects.  Its contribution may often be limited to the
short-term horizon of a specific research project.  There are serious
negative effects from the compartmentalization of disciplines,
hyper-specialization and brain drain.  From a communications 
perspective, information overload may become unmanageable,
prompting ex cathedra pronouncements.  Large private companies
may monopolize the information highways, making the quality 
and objectivity of the data transmitted difficult to control.
We should also recognize that funding procedures contribute greatly
to the overall perception science enjoys in the society.  One of the
problems that should be constantly addressed in this respect, by
every funding agency, is a way to balance simplicity against 
decision rationales.  The following factors seem to be among those
which matter most:
• coherent and explicitly stated rights and obligations of those 

submitting applications, as well as those deciding on funding,
• honesty and competence in carrying out the peer-review process,
• flexibility of procedures, which should be adjustable to situations,
• proper balance between risks and controls,
• reduction of the bureaucratic burden (e.g., simplifications such as

two-step proposal submissions when possible),
• exclusion from funding for a specific period of time in the case of

proven failures in complying with community rules,
• reduction of delays in funding decisions, 
• more operational autonomy for consortia (e.g.  wider use of flat-rate

financing), based on sound financial management assessment, 
• working out default regimes for IPR,   
• properly addressing the problem of  results dissemination, and of

sharing best practices vs.  confidentiality,
• flexibly integrating formal, vocational, adult and distance 

education
• providing life-long learning opportunities attractive and easy 

for individuals to pursue,
• encouraging building ‘Corporate Universities’ by large industrial

organisations.

Addressing these issues requires a thoughtful science policy; 
do we happen to have one in the EU? One should be aware
that there is no other political or administrative
body competent to debate questions of science
policy in Europe besides the European Council 
of Ministers for Research (which currently is a subset
of the Council of Competitiveness).  The council 
does not seem, however, to address the most pressing
matters relevant to pan-European science as a whole.
Instead, it mostly tackles issues of a particular 
instrument called the Framework Program.  
Thus, even though the European Research Area is 
definitely a great idea, its translation into effective science
policy appears slow.  One has to ask whether any consequent
science policy lies within the boundaries of mainstream European
politics.  How, then, should we make science a politically relevant
issue? Is the newly appointed European Research Council a step 
in this direction?  The answers are urgently needed.  
What we know for sure is that we have now entered an era 
of very complex science indeed.  In order to properly 
manage increasingly significant research issues, the effective 
implementation of the notion of ‘accountability’ appears 
very important.  It is crucial for designing appropriate ways 
of knowledge generation, diffusion and application that will
hopefully create the much needed pan-European science 

sector, capable of addressing the opportunities that research 
is now unfolding.

“How should we 

persuade the public 

to debate the merits 

and scope of 

scientific inquiry?”
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Why Europe 

will never have

Accountability 

in Research



Tensions between 
different research contexts
Researchers in different contexts are faced with institutional objectives
that are quite different – yet  different constituencies or performers of
research can and do claim that they perform research for societal benefit.
For example, large industrial concerns employ thousands (if not tens or
even hundreds of thousands) of people when the firms’ in-house
research leads to success.  There are other direct benefits from research
in terms of the development of new products, processes, and services.
For pharmaceutical companies, there is no doubt that research leads to
products that save lives and prevent disease.  Of course, this does not
change the fact that private enterprises must turn a profit in order to
make investments in R&D in the first place.
Academic researchers, on the other hand, usually do not have a direct
profit motive in their lines of inquiry, nor do they necessarily care about
the eventual application of their research.  Many academics, especially
those funded directly through their universities, have the freedom and
the motivation to pursue curiosity-driven research no matter what alley
it leads them down.  However — and though this is an old criticism, it
has been around a while because there is some truth to it— it has been
argued, including at the Foresight conference, that many academics
primarily perform research to further their own careers.  This careerist
attitude allegedly started in the US, and has now spread all over the
world, with researchers discussing how many times their publications
got a “hit” in the top journals without ever revealing (because they
think it is unimportant?) what the subject of their research actually was.
One presenter at the Foresight conference pointed out that scientists are
no longer seen as defenders of truth, but more as defenders of their own
interests in “media-driven” (or publicity-driven) science.  
One thing that has changed in recent years, and may have permanently
altered the equation, has been the worldwide explosion in university
intellectual property development.  It involves an enormous growth in
university patenting, and the subsequent prominence of “technology
transfer” offices that attempt to commercialize the intellectual property
of universities (Henderson, Jaffe, & Trajtenberg, 1998, document a
compound annual growth rate for university patenting of over 11%
across the 27-year period from 1965-1992).  Thus we have witnessed a
growing profit motive within university administrations, which creates
additional pressures on academic research.  Despite the above criti-
cisms, there can be no doubt that a fair amount of academic research
does help society, both by enabling downstream technological advances,
and by contributing to thinking about bigger, longer-term questions.
Additional profit motives for universities, however, do little to align
universities with industry in terms of accountability; they just reduce
the impartial, long-term nature of academic science (see Bok 2003).
Government is involved in at least two ways.  The first is by funding
third-party research (under science and technology policy, which I will
discuss below), and the second is by funding its own research under its
own auspices.  Governments also indirectly fund research through
paying much of the budgets of their national universities.  In government-
funded national labs and national institutes research ranges from the
basic to the applied, but usually with some national interest in mind,
whether it be defense, health, or even the employment of scientists to
prevent “brain drain.”
The thing to note here is not the differences per se between the objectives
of these various groups, which are pretty well known and documented,
but rather the fact that they are, at times, more or less incompatible
and contradictory. This distinction was pointed out, directly or indirectly,
by several presenters at the Foresight Conference.  Take the case of

Introduction
We are never going to have accountability in research — not in
Europe, and for that matter not anywhere else, either.  At least,
we’ll never see the grand, “unified theory” type of accountability 
to society at large where all constituencies (academic researchers,
government researchers, funding agencies, industrial researchers,
corporate management, university administrators, national and
supranational governments) agree on the goals and means to
achieve those goals to help society.  Perhaps we will not see it even
at more micro levels.  And why not?
• First, too many different constituencies, are concerned and their

views are not only inconsistent — which might be workable — but
also even contradictory, leading to tensions between different
types of research.  Which of them should define standards of
accountability?

• Compounding this situation is the well-documented agency problem
of doing research in general, in which it is difficult to monitor or
provide correct incentives to researchers, leading to tensions between
overseers and researchers.  How can we ensure that scientists
and researchers are actually doing what we want them to do?

• We have multiple stakeholders who fund research, and often several
are simultaneously funding the same recipients, leading to tension
between different sources of funding.  Which, if any, is the
researcher most accountable to?

• Finally, we have the added complexity of the European context, in
which a supranational agent / government / bureaucracy / source
of funding is imposed upon member states, leading to tension
between the EU and its own member states. Those states have their
own research institutions, agendas – and notions of accountability.
Whose “society” should research be accountable to?

These are my conclusions after listening to a day of presentations
on this subject by a distinguished collection of speakers from industry,
academia, and the public sector.  The speakers crystallized thoughts
that I have been pondering for some years (see Figure 1).

Europeans can generate 
great fervor for the idea that

research must be “accountable”.
But there are at least three 

powerful, structural reasons
that arriving at a shared notion 

of who is accountable, to whom,
and for what, will be particularly

difficult to achieve here.

By Christopher Tucci
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universities publishing potential drug discoveries in the normal
course of doing research.  On one hand, this might appear to carry a
huge benefit for society, something akin to “free software” or “open
science.”  On the other hand, pharmaceutical companies complain
that such publications completely undercut their ability to produce the
drug in question, because “open science” subverts rents from exclusive
intellectual property.  The companies also contend that universities
have no means to bring such drugs to market – meaning, in sum, that
the drug will never be produced by anyone.  Although it seems
hypocritical for pharmaceutical companies to claim that “the patient
is waiting” and “we only want to help society”, while at the same time
declining to produce drugs whose compounds are published in the
scientific literature, they do have a bit of a point.  If they cannot make
any money for their shareholders because anyone can make their
products, in the long run they will not be around to fund the
next big drug discovery.  But once again, the drug in question will
not be produced.
Each in their own ways, both industry and the academy are concerned
with the accountability of research and with helping society.  Yet they
furnish an example of how two agents, each of whom wants to hold
their research “accountable” to society, are actually at odds with each
other and with the best interests of society as a whole.

Tensions between
overseers and researchers

A photo making its way around the Internet shows a frowning executive
wearing a t-shirt emblazoned with the words “We spent $2 billion on
R&D and all we got was this lousy t-shirt.”  One of the reasons that we
often only get a lousy t-shirt for our billions is that it is notoriously
difficult to monitor and control researchers, whether they be based in
government, universities, private companies, or any other organisation.
Without spending too much time on this, let us note that the phenomenon
has been pointed out by numerous scholars ranging from economists to
psychologists to sociologists.  How, then, can we now make researchers
“accountable”?  Because if overseers (called “principals” by economists)
cannot monitor or control what researchers (called “agents,” hence the
term “agency problem”) do when those overseers are not looking over
their shoulder, we might conclude that it would be difficult or even
impossible to make the researchers accountable.
The usual procedures will not be much help here.  Input-based measures
and evaluation procedures are difficult to monitor and can be downright
detrimental to R&D.  One never knows exactly what a scientist or engineer
is doing or working on while conducting R&D.  Inventing strict rules and
controls is bad from both a technology strategy perspective and a human
resources perspective.  For technology strategy, strict controls reduce
serendipity, while for human resources, strict controls de-motivate
researchers.  Certainly, the latter effect depends to some extent on the
constituency – a given research or set of researchers may be more or less
discouraged by regulations – but even industrial researchers may not
accept overly tight rules for conducting independent inquiries in R&D.
On the other hand, output-based measures and evaluation procedures
are extremely “noisy” (in other words, they are very imperfect measures
and procedures that do not directly measure effort).  If managers (or
principals in any sense) base all evaluation on output (new products,
patents, publications, and so forth), incentives shift away from doing
risky work to covering “safe” bets that produce exactly the output
sought.  As an example, many US universities have moved entirely to
“counting” the number of publications for each researchers/scholar,
with a certain target number as the sole criterion for getting a promotion.
The result is a well-documented tendency to produce large numbers of
articles based on trivial research results that are easily published.  The
overall conclusion here is that it is difficult to set up incentive plans that
reward high efforts in R&D. We must instead rely on scientific curiosity,
combined with plans that do not excessively punish the very things
that we are trying to accomplish.

European Union (supranational institutions,  
plus funding Framework Programmes, ESPRIT, etc.)

Incompatible
motives

Agency
(monitoring and
incentive issues)

Supranational-national
tension

Funding from multiple stakeholders

Nation-State Nation-State

Corporation Universities

Government
scientists

Academic
scientists

Corporate R&D
researchers

Nation-State

Government Labs

Figure 1: Overview of structural tensions impeding accountability  



Tensions between 
funding sources

Not only do we have different constituencies with contradictory
positions regarding the objectives and outcomes of research, but we
often have researchers getting funding from (and therefore, in some
sense, owing accountability to) these different constituencies.  For
example, researchers in large firms often receive R&D funding from
their central R&D labs and government grants at the same time.
Likewise, academic scientists might receive research support from their
universities, funded via endowments, further support from their universities
through indirect funding from government budgets, support from the
government directly via grants, and support from private enterprises.
When more than one of these sources of funding is involved, I propose –
based on my own experience, confirmed by some of the Foresight
presentations – that accountability to the external source is almost always
trumped by accountability to an internal source.  This would indicate
some kind of organizational power argument.  Thus government funding,
when combined with internal funding, ends up only partially serving the
needs of the government, and only inasmuch as there is no conflict
between the funders’ objectives.  Likewise, corporate funding of academic
research only partially serves the research needs of the corporations
(though it may also serve other needs of the corporation, including public
relations and tax considerations), and again only inasmuch as there is
no conflict between the objectives of the researcher, the university, and
the corporation.  But as one can imagine, there are often conflicts.
I am not against science and technology policies; on the contrary,
I believe such policies have helped many countries (including the US
and European countries) both to produce results and to build networks
of researchers that span academia, industry, and government.
However, these policies tend to multiply funding sources for research,
and thus to generate the disappointments and conflicts described above.
In the process, the very existence of a science and technology policy
makes global accountability less likely.

Tensions between 
the EU and its 

member states
Adding to the above complexity and potential problems for a unified
approach to accountability, we have the additional factor of the way
the EU organises for innovation and R&D.  As most of us know,
many member states of the European Union, especially the larger
economies, provide their own large-scale funding of research through
their own national science foundations, or systems of national labs,
and so on.  For example, France allocated 1.08% of its national budget
to R&D in 1996, and this percentage has dropped to 0.93% as of
2000, while at the same time the EU’s direct funding has increased
dramatically, both in terms of euros spent and in terms of percentage
of budget (Key Figures 2002).  The EU itself directly funds research
on a fairly large scale, through programs such as the 6th Framework,
which has a budget of over 17 billion euros.  Between the national
and supranational level, there may not be completely overlapping
requirements in terms of accountability, by virtue of the fact that the
national governments are concerned with promoting the interests of

their nations (and rightly so), while the EU is concerned with the
entire community.
Compare this to the US, where the Federal government funds R&D via
several agencies, such as the National Institutes of Health, the Defense
Advanced Research Project Agency, and so forth.  The difference is that
at the level of government, the separate US states provide very little
funding.  When we add this difference to the other structural problems
I discussed above, the potential for conflicting requirements for
accountability rises.

Conclusion
The one bright spot in this accountability tangle is that at least, all
the above constituencies think they are doing their research for the
benefit of society.  Regardless of the potential for conflict among
different interpretations of that ideal, we can hope that maybe,
eventually, there will be a way to reconcile some of the various
views of accountability, starting from this shared belief.  However,
in the short run neither I, nor, apparently, other participants at the
Foresight Conference, see how that will happen.  Who decides what
kind of accountability applies to whom?  Can we ever agree as a
society on this question?  Should power within organizations be the
sole criterion for determining accountability?
In the end, we must also bring the discussion back to the European
context, as this was its original purpose. If we think about it, the
only additional complexity that Europe faces, relative to the US (or
Japan, or other points of comparison) resides in the differing goals
of the EU, as a “government” and a major source of research fun-
ding, and of the member states, which also have long and proud
histories of funding R&D and demand accountability to one degree
or another.  All the other problems or issues outlined above hold
equally well for the US as for Europe.   Yet somehow, the debate
over the accountability of research never seems to inspire the same
level of fervor across the Atlantic as it does here in Europe.  Are we
Europeans asking for too much where accountability is concerned?
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From European 

Research Policy to European Policy for Researchers

European research policy has
become an increasingly urgent 
subject – research will boost 

development, create jobs, and so on.
But the underlying contradictions

and dangers of the way we conceive
that policy have never been 

addressed, even as the resources
consecrated to research double. 
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Introduction: Do we need
policies for research?
National economies are engaged in global competition.  To create 
competitive advantage, innovation appears to be the cornerstone 
of success, and research becomes the road to innovation.  Ergo, 
a policy for research and innovation is critical.
Yet the rationale that supports political intervention in favour 
of research is questionable.  No doubt it is sensible to think that 
a relationship exists between research, innovation and growth.
However, positing a link between innovation and research is more 
disputable, even if there must logically be some sort of connection.  
For example, European countries have a high level of education and 
a prevalent scientific culture, but these assets seem not to translate
easily into innovation, compared to the US.  
Studies on innovation show that the relationship with research is 
complex.  The issue has multiple dimensions, which are hard to grasp
and assess.  Key elements are frequently related to the existence of
local networks, and to their linkages with wider networks.
Establishing such a tissue, and extending it between research and
industry, requires time.  It involves setting up initially fragile structu-
res that need to gradually mature in a local area.  The Silicon Valley
we saw at the end of the 20th Century originated from the expansion
of radio technology at the beginning of the century. 1 From that 
perspective, information technologies and the exchanges of informa-
tion they enable seem less important to the innovation process of
this R&D hub than the web of local relationships. 2

Have policies on research and innovation had an impact on such com-
plex mechanisms?  If not, could they still be effective? At the very least,
there are doubts.  Could such policies be detrimental? At a minimum,
the issue is debatable.  Recall that it required centuries for research to
free itself from the Church and to stop being accountable to the
Clergy.  Any research policy that would introduce or reinforce a simi-
lar highly structured relationship between politics, the media and
research might likewise lead to a dangerous game.  But that is preci-
sely the current political agenda, which sees research as a pile of man-
dates structured around the idea of accountability: Government has a
mandate from the public and is accountable to the electorate and the
media; government mandates the administrators of research, who are
accountable to government; the administration mandates the resear-
chers, who are accountable to the administration.  This agenda is all
the more worrying because the time scale for research is the long term.
Conversely, the time scales of politics and media are short term, and
controversies at these levels are rarely settled according to the standards
of researchers.  Despite the urgent rhetoric of competitiveness and
innovation, a policy on research and innovation can only bear results
in the long run 3.  Neither massive spending, nor dissemination of
funds to different research areas (defined either by sector or by geography)
can have mechanical and measurable impacts, even within a time
frame of ten years, which is rather long by political standards.  
This is not mere pessimism.  The fact is that many countries have
attempted to reproduce Silicon Valley at home, often after loudly
announcing their intentions.  At present the results are indecisive.  The
ultimate impacts of such attempts might prove to be negative.  One
obvious reason is that policies that combine (deliberately or not) stop-
and-go project management, a proliferation of initiatives and short-term
programming, may interfere with long-term research development.
Another factor is that the involvement of the media in scientific or
industrial controversies often disturbs, more than it clarifies, the process
of development.  To take a typical example, when politicians are
making up their minds about creating a substantial infrastructure for a
particular research area, media coverage relays the great discoveries that

will soon follow.  In that regard, politicians, reporters and scientists
(who can and do seize on opportunities for funding that may not reflect
their own agendas) are engaged in liaisons dangereuses.
The point is not that policies for research should and shall not be devi-
sed.  They will be, of course, and they have been.  Rather, it is to under-
line the naïve enthusiasm with which policies are first proclaimed to be
necessary, then relayed in the media.  Once a policy is in place, mecha-
nisms enter into play to keep it there: Hope is permanently sustained
by a combination of oblivion toward past promises, and thin assess-
ments of past (and recent) initiatives 4.

Is a European-level policy 
for research necessary?

If, after consideration (which would itself be an achievement), the
European member states eventually decide to launch a policy for
research, what should be the relevant level of intervention – Europe as
a whole, member states, or the regions? 
Investigation has demonstrated that the dynamics of innovation gain force
through an opening to globalisation that is rooted in local networks or in
scientific-industrial districts.  Therefore, the relevant level of policies
aimed at expanding innovative capacities is the region.  The ideal policy
would be European in name, but structural and regional in perspective.  
It should focus on a small number of regional sites of excellence (say, ten),
and support the relevant local authorities to develop a coherent
programme for research excellence in the long run (at least ten years).
The European Union would ideally only get involved to select the regional
sites, on the sole grounds of research and innovation capabilities (in terms
of resources and achievements to the present).  Then Europe would
provide initial funding and accompany the development of programmes,
so that continuity of efforts is guaranteed in spite of political changes.  
It is not the business of Europe to harness its research development
efforts to the (political) agendas of member states.  One implication is
that if other sites of more limited scope or ambition were targeted for
development, member states would have to elaborate their own specific
supporting policies.  Further support might come from a European fund
aimed at fostering regional development.  However, these sorts of
interventions should clearly be undertaken separately from each other.
The development of key infrastructures would be undertaken either
through the development of regional centres or as the result of inter-
national negotiations involving other countries than the member states
(China, Japan, Russia, US, etc.).  Europe would intervene only to help the
formation of consortia of an efficient size..  Where programmes of parti-
cular, greater ambition (e.g.  space or genomics)  are concerned, the
European level appears the most relevant.  However, to be effective the
policy would have to avoid excessive monopolization of funding (“one stop
shopping”) and excessive monopolization of funds (“winner takes all”).
Under conditions of high technological uncertainty, competition should be
maintained as long as possible between different approaches to the same
issues.  The aim would be to stimulate competition between projects and
conceptual approaches, bearing in mind that innovation comes from
competition and that centralisation is a risky business 5.  A European policy
for research does not necessarily entail intervention set at the sole European
level.  Regions and member states matter.  Too much centralisation at
the European level, which would eliminate competition, is hazardous.
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Predictable pitfalls in 
setting up a hypothetical

research policy 

Imagine an alliance of nations in which joint programs are promoted,
launched and operated, based on the assumptions that in a context
of global competition, each member country lacks the financial
strength to develop a dynamic research policy on its own, and that
policy responses will only be effective if defined and implemented
at the alliance level.  Consequently, funding is collected from the
different countries, centralised at the alliance level, and then redistributed
through financial support for projects.  Research will probably
be no exception.  But what might be the pitfalls of this approach
for research?
A common alliance policy for research will inevitably be subject to
self-conflicting objectives – such as looking for efficiency (that is,
concentrating efforts on a reduced number of innovative centres, or
on regional science-industry districts that are already well-funded)
while promoting equity (which means supporting less favoured and
less developed areas).  A major risk of failure would arise from
trying to do both at the same time: on the one hand, funding
consortia which, without clear common perspectives, assemble and
combine existing centres of excellence; on the other hand, supporting
research projects to reflect the “diversity” of the alliance.  Instead
of clearly delineating between the emergence of regional centres of
excellence and development needs within the alliance’s separate
countries, the mix of the two perspectives would produce neither
truly efficient outcomes nor true equity.
But such a mix is exactly what such an alliance’s political process
is likely to generate.  In terms of implementation, alliance policies
will tend to look for consensus and compromises that satisfy as
many countries as possible.  The alliance would naturally emphasise
transparency in tendering criteria, and other processes through
which the use of funds would be seen as beyond reproach.
Consequently, it is very likely that implementation procedures will
be lengthy and bureaucratic.  Meetings, reports, assessments,
committees and independent watchdog institutions will proliferate.
The direct result will be a risk-adverse policy in terms of choices,
including hesitancy to offer clear-cut support for any particular
domain.  In terms of its criteria and principles, the policy would
most likely begin by defining an initial programme and a set of
initiatives, and then it would fine-tune.  In particular, there would
be an effort to improve equity, by offering additional and differentiated
intervention to countries that felt slighted.  The resulting dynamics
would be increased requests for and disbursement of funding, and
a concurrent increase in the number and variety of research schemes.
It should be remembered that equity will be measured (not least by
advocates and lobbyists), according to criteria such as scientific
fields, countries, research types and company types.  For example,
if a programme for a new high-tech industry in proposed, a symmetric
proposal for mature industries will be put forward; if biology gets
support, then physics will claim and obtain identical treatment;
given that large projects generally go to big companies, projects
would also be devised for SMEs.  
The overall negative impacts of such a policy are latent in these
dynamics.  The first hit would likely be on researchers themselves.
For them, the crucial dimension is time.  The researcher is aware
that administrative tasks have to be handled.  However, the overriding
factor in progress is generally the time that can be devoted to the

research work.  But the research policy structures described above
are extremely time-consuming: Transparency, equity, consensus and
compromises lead to long and over-detailed selection procedures.  
Those procedures would begin with the requirement for in-depth,
well-argued projects.  That is not necessarily bad or wrong, but neither
is it necessarily what is best for innovation.  Successful projects
(meaning those that get funded)  would integrate the political realities,
meaning that contacts must be made with researchers or authorities
from other countries to write projects.  Once projects are selected,
meetings would be organised to decide on cooperation between
policy officials, scientists and administrators.  Soon, the researchers
would have to report on the project’s progress, a process entailing
further coordination and meetings.  The researchers will increasingly
face a familiar dilemma: either stop doing research to comply with
administrative needs, or look for more flexible financial arrangements,
or sub-contract the administrative burden to intermediaries who
will play the role of go-between.  
A group of such intermediaries will surely emerge, as well as a
group of professional evaluators, the latter serving as a relay
between the administration of the alliance and the researchers. 6

With these groups comes a risk of capture: Research becomes hostage
to the intermediaries, and the intermediaries no longer merely facilitate
the operation of the system, but also participate in shaping its
administrative aspects.  Funding will not necessarily be passed
on to the highest-performing researchers, but to the highest-
performing lobbyists and rent seekers, who will inevitably be the
best equipped to confront the intricacies of the administrative
process.  Gradually, the dynamics will lead to a US Army model,
but probably without American military efficiency: a strong logistics
base, but for eight people dealing with logistics, one research
ground soldier.  The percentage of GNP invested in research will
certainly increase, but the increase will only mask the drift toward
bureaucratic inefficiency.
An alternative possible dynamic is a “bureaucratic vicious circle”, as
described by Michel Crozier 7.  The policy would develop according
to opportunistic responses from researchers.  However, only a small
circle of scientific peers working on similar topics would be able to
assess the quality of research proposals and the way they are carried
out.  In other words, an asymmetry of knowledge exists in favour of
researchers.8 Eventually, however, the difficulty in exercising
detailed control over research peer circles leads to increased bureau-
cratic oversight.  The vicious circle is then in place, as increasingly
opportunistic overtures from researchers generate further increases
in bureaucracy.  
So far we have been speaking in hypothetical terms.  Let us now
consider the reality.
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Has European research   
policy avoided the 

pitfalls described above?
The European Commission is responsible for applying the EU’s constituent
treaties, whose goal is to promote European integration.  Hence the goal
of integration (specifically, of a “European Research Area”) is at the
heart of European policy for research, as it is in other EU policies.  This
primary objective is easy to defend in transportation, energy, telecoms,
and other markets where economies of scale and the need for trans-
European network infrastructures are fairly straightforward to demonstrate.
The demonstration is much more arguable in research, particularly if
the concern is to help develop regional sites, local centres of excellence
and the dynamics of innovation.
What, in effect, does “integration” mean for research? Is it synonymous
with efficiency, quality and innovation? Intuitively, a contrast arises: If the
engine for innovation resides in regional science-industry districts such
as Silicon Valley, then instead of a level European playing field, the proper
objective and framework for research policy would be fragmentation,
through supporting local centres of excellence, rather than integration
across the Union.  Hence, the structural aspect of the policy would have
to stress a regional approach, a dialogue between Europe and the regions.
But this emphasis does not really emerge from current policy.  
In effect, as the EU moves from Framework Plan FP6 to FP7, what emerges
most strongly is an ongoing escape from rethinking.  FP7 will indeed lead
to further integration, additional funding – the aim is to achieve a 3% GNP
investment across the EU in research – and new initiatives, but if present
dynamics continue, without fundamental reflection on where we are headed.
FP6 created new research policy instruments, and the High-Level Expert
Panel chaired by Professor Ramon Marimon has provided us with an
ostensible evaluation of their effectiveness. 9 His report crystallizes the tacit
assumptions and conflicts at the core of official European research policy.
He affirms the goal of European research integration, rather than an
approach based on regional centres of excellence – hence the first (of twelve)
key recommendations, for continuity and the pursuit of trans-national
cooperative research in the European Research Area.   However, the fourth
recommendation introduces reservations about applying a “one size fits all”
principle across the spectrum of thematic areas, arguing that consortia and
“critical mass” requirements should be carefully thought about.  Other
recommendations favour support of small or emerging projects and SMEs.
Certainly, SMEs are frequently more innovative than large firms.  But it is
hard to discern whether the recommendations target efficiency, or equity
between small and large projects, or if the objective is to combine both. 10

Instead of making such choices, Marimon offers a proliferation of initiatives
that seek to integrate the dispersed themes included in other European
policies, 11 together with a demand for increased funding.  The exposition
is characterised, as studies in another institutional context likewise dis-
covered, by “clarity (rather than logic), itemization (rather than connection),
bullet points (rather than paragraphs) and simplified organisation (rather
than involution or evolution in argument)”. 12 Thus Marimon advocates
support for NoEs (Networks of Excellence), to produce linkages among
centres or researchers.  In fact, NoEs have indeed been assembled, and
funding has been granted.  But what might be the expected outcome from
networks of disseminated competencies, beyond more meetings and
reports formatted with bullet points, but likewise devoid of logic, connection
and argument? Certainly, improving exchanges of information on
research in progress across the Union would be welcome.  But is free
exchange of information compatible with competition between research
teams, and the race to patenting and publication?  It is unclear if such

issues have been properly analysed, beyond concerns about the stability of
the system over time (in a recommendation on “durable integration”).  
There is a rush to action here.  Since Marimon’s report was published,
the European Commission has presented research policy options in
such a way that only one – a slightly revamped version of current
policy, with doubled spending – seems valid.  A competing “do nothing
option” would mean a re-nationalisation of research policies, in the
unlikely hope that member states would separately achieve the spending
target of 3% of GNP on research, 13 and an unchanged policy will allegedly
result in an inevitable “decline” of European competitiveness and
growth. 14 Yet the Commission acknowledges, as we argued above, that
“it is hard to establish a linear causal relationship between specific policies
and their effects,” because of the lag between investment, research and
“reaping commercial benefits”, and because it is also quite difficult to
measure qualitative benefits such as networking.
This process has not created a substitute for a crafted, coherent policy
rationale – a lacuna that is sensible across reports and positions.  For
instance, the Commission’s report on “Frontier Research” builds its
policy vision on Stokes’s concept of “Pasteur’s Quadrant”, a “user-
inspired basic science” in which research seeks additional  knowledge
while not losing sight of social utility 15.  That is certainly an interesting
conceptual basis, but not to the exclusion of Stokes’s two other “quadrants”
– Bohr’s, in which scientific issues are investigated to add new knowledge
(e.g.  molecular physics), or Edison’s, in which the aim is to use existing
knowledge in projects that add value for industry.  The implications for
research policy of these models are not merely theoretical.  According to
the categorisation by quadrant, the creation of research institutions and
of assessment procedures might be transformed.  The same mechanisms
will not be appropriate for research aimed at basic science, developments
that can be applied to industry, or to applied research.  Pasteur’s Quadrant
is the broadest category, and offers the widest possible involvement
for scientists and industry.  It also offers the greatest opportunities, once
again, for avoiding hard policy choices.  

From a European policy
for research to a European

policy for researchers
Instead of a European research policy, it might be wise to reorient efforts
toward a policy for European researchers.  Doing so requires refocusing
on the activity of research, and conceiving policies that help guide the
activity toward the best use of resources.  Three aspects are important.
First, as said above, the decisive factor in research is time.  Therefore
we need to remove time-consuming procedures and mechanisms that
are currently implemented from the centre by the Union, and are based
on consensus, continuous negotiations between countries, and civil service
procedures that are distant from the practice of research.  Procedural
mechanisms and plans of action must not require over-detailed and
long proposals from reseearchers.  The mechanisms must be reactive
with swift decision-making procedures



Second, funding mechanisms must adjust to the diversity of the financial
means that research and researchers require.  The following table
compactly suggests how some basic financial needs differ between
research and innovation – and how they are conditioned by long and
short term perspectives:  

Financial need Short Term Long Term
Research Projects on theory; Tenure,

missions; supplies; careers in research
visiting positions, 
short stays or trips 

Innovation Contracts with Industry Secondment and
research position in the
private sector, 
start-up creation

What alternative to current European research policy can maximise the
time devoted to research, and the diversity of research and its linkages
with innovation?  We believe it would be a decentralised system, with a
minimal administrative burden, reactive and close to researchers and
research institutions, based on recognition of centres of excellence, and
seeking to stimulate innovation.  
Such a policy might integrate the following features, among others: 
1.  The European research budget is collected in the usual way, at the

level of member states, and then centralised at the Union level.
Funding is given to regions, which formulate the financial needs of
their universities and research centres.

2.  A system – intentionally light – of accreditation and funding eligibility
for universities and research centres is set up at the European level.
Grades (A, B, C) will be determined based on existing resources,
research projects in progress, and past achievements.  A similar system
of accreditation and eligibility is applied to industry, large companies
as well as SMEs, using identical notation scales.  Research grants for
industry are provided on a matching basis -- one private sector euro
to one public spending euro.   In all these cases, funding is based on
notation and is paid through regions.

3.  Regions relay funding and offer grants through tendering procedures.
Companies relay funding through agreements with universities and
regions on defined projects.  In the funding process, the different
types of research (Bohr, Pasteur, Edison) are all considered.

4.  The projects have an international (not necessarily European)
cooperation dimension.

5.  An exchange for research credits is established at the level of the
Union, both with regard to Regional/Universities projects and to
industry (large and SMEs).

6.  Two institutions are established in parallel: an accreditation/-
eligibility authority, and one that facilitates, monitors and
supervises the exchange of research credits between universities
and industrial firms.

7.  Assessment of the policy is achieved by an audit commission with
powers of investigation and sanction, and by a “Sunshine” regulatory
commission or task force that reviews performance, draws comparisons
with other economic powers, and addresses relevant issues in the
field of research and innovation 16.  In other words, the audit commission
checks on how money is spent, and the Sunshine commission
considers why and how well it is and could be spent.  

How would these features work as a system?  Consider funding of basic
research (Bohr’s Quadrant): Regions would ask local universities and
research centres to propose the funding of chairs, support for particular
research programmes, the creation of research teams, or projects to
reinforce centres of excellence.  Projects would be subject to an open
tendering process at the regional level, but regions and universities could

also propose exchange and consolidation of projects with other regions.
For applied research projects (Edison’s Quadrant), firms
would enter into agreements with accre-
dited universities or centres in their
regions, and provide one euro in fun-
ding for each euro from the public
sector.  Firms, too, would have the
right to cooperate with other regions.
In Pasteur’s Quadrant, where basic and
applied research coexist, funding would
be dependent on the formation of public-
private partnerships (PPPs) between uni-
versities, research centers and industry.  Regions would assign part of
their  research credits to PPPs, allowing for concessions to industry and
for researchers to move from public to private sectors.
The overall aim is to produce a threefold dynamic: create centres of
excellence (by means of notation), stimulate competition between
regions (through the allocation of research credits), and finally, introduce
competition between local and European/international competencies
(through cooperative products and pooling credits).    
We do not argue that these are the only conceivable means to these ends.
We do argue that further integration and bureaucratisation will reinforce
neither European competitiveness in research, nor industries that depend
on innovation.  Research will flourish best in the context of competition
and cooperation among regions, with Europe acting to set standards, and
not to determine specific objectives.  Current European research policy is
consolidating and extending past errors.  It will fail, at double the cost of
previous efforts.  If we want to succeed, we must challenge the assumptions,
and the missing reflection, on which that policy was built.  
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In this article I propose an “embedded” perspective on accountability
in research.  Embeddedness in sociology refers to vital 
interconnections – with rules, and between persons.  Research is

embedded in society in multiple ways, and I argue that our best
chance to increase accountability is to build on these embeddings.  
My perspective builds from two ingredients: 1) multiple regimes of
worth (logics of evaluation) that might be relevant to measure the value
of research, and 2) personal ties that connect research and accountability
to broader social networks.  The first ingredient is about the symbolic
embedding of research activities – how the valuation of research is
interconnected with typical logics of valuing in other spheres.  
The second dimension is about the social embeddedness of research,
the importance of face-to-face ties in accountability.
I propose to think in terms of regimes of worth, rather than 
specific evaluation schemes (metrics, forms to fill out, rankings,
etc).  Regimes of worth are “natural” logics of evaluation that
emerge in typical social settings, such as business, politics, science,
domestic life and civic movements.  Research activities have been
embedded into these social settings since their beginnings, so 
looking at the logics of evaluation in these settings is a natural 
starting point.  This is what I mean by symbolic embeddedness –
that  research is connected into symbolic structures, coherent 
discourses about worth, which seem natural to those inside them.  
Any research activity is exposed to multiple regimes of worth.  
A researcher’s activity might be measured by how it secures his 
or her family’s future, and also how it advances product 
development in a firm, but these pressures rarely affect the same
choices at the same level of detail.  Then there are situations where
multiple regimes are relevant to the same decision in research.  
In such situations they might create conflicts of interest, weakening
accountability, but that is not necessarily the case.  Co-existing
accountability pressures might also create room for projects that
serve the interests of multiple constituencies.  
A further condition is that evaluation criteria without credible
representation of connected constituencies are likely to be without
effect.  Some social actors (and the regimes of worth they promote)
have very effective systems of representation, but not all.  So if we
think research should be accountable to society in general, we
should immediately ask the question: Who represents the whole of
society towards research in a credible way?  And what then is the
relevant regime of worth?  We cannot avoid the politics of research
accountability here. Representation is always plagued by problems
of principals and agents that can only be resolved by personal net-
works of trust.  These ties are the most important ingredients of the
better-functioning areas of research accountability.  Plagiarism, forged
data, and doctored findings are relatively rare problems in research and
science, due to the personal ties between researchers, which allow for
collective monitoring.  However, a simple-minded recommendation
to encourage networking should be followed by caveats.  It also 
happens that tight networks in pockets of the research community
contribute to low quality science (in a “one hand washes the other”
fashion).  Thus embedded ties present the possibility for accountability,
without guaranteeing it.  More complete trust increases potential
gain from malfeasance, and behind the largest scams there is 
always a tightly knit group (Granovetter 1985).  In general, the social
costs of the accountability deficit that results from lack of personal
embeddedness far outweigh those of group-produced bad science.
And personal network ties that might serve as vehicles of accountability
are lacking in critical areas.  How many researchers maintain ties to
the neighbors of their universities, or civil society representatives of
relevant constituencies?  Without such links it is hard to imagine that
research could become accountable to society in general.

The social 

structure 

of research 

accountability: 
Regimes of worth, 

claims of representation, 

and networks of 

accountability 

in research

The real accountability issue 
is not just how public money 
is spent, but whether science 

is helping to further sustainable
development.  Answering this

question requires us to consider
the interplay between 

the different ways we value 
things, the different people 

who claim the right to attach
values, and the different ways 

they connect to each other.
By Balázs Vedres
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Central European University

Balázs Vedres 35 foresight  Europe /  october 2005 > march 2006



Evaluation
As I said above, research is held accountable by multiple standards of
evaluation at the same time.  And this is not because evaluation criteria
were designed in a faulty and incoherent way by the administrations
that oversee research.  The reason is that research is embedded in
multiple symbolic contexts and regimes of worth.  
There is a certain number of recurring evaluation logics when research
is held accountable.  To identify them, I turn to the sociological literature
of critical capacity, and regimes of worth as they were framed by
Luc Boltanski and Laurent Thevenot (1999). They used two sources to
identify recurring logics of evaluation: their own fieldwork experience, and
classical political philosophy.  They identified six regimes of worth,
which I will discuss in a decreasing order of relevance for research.
Creativity as a measure of worth is probably what we would most
closely associate with science and research.  Evaluation along this
modeis by the novelty of ideas, with emphasis on the intellectual power
to create new theories, generating new knowledge.  This can be called
the inspired regime of worth.  There are certainly situations (applied
research, policy support, consulting) where creativity is only one of
many requirements.  But creativity necessarily remains one of the
dimensions of accountability there as well.  Without accountability for
creativity, I would not talk about research or science at all. 
The second logic of worth from Boltanski and Thevenot is domestic,
typically relevant in families, kinship groups, and in friendship relations.
I think it is also relevant within research communities.  Scientists and
researchers are connected by relations of trust, and are accountable to each
other.  This horizontal accountability is probably the most powerful barrier to
opportunistic behavior like forging data and findings or plagiarizing ideas. 
The third dimension, opinion, refers to the value of reputation.  It is
prominent in research, and in the university context it is often a formal
dimension of accountability:  citation counts.  But why is reputation such an
important measure of worth in research?  One possible answer is that creati-
vity-value is hard to determine, so it is much easier to “follow the crowd”,
by assigning value to well-cited articles and going to conference panels
where the room is packed.  But following the opinion dimension without
trying to assess creativity-value is dangerous.  It can lead to “bubbles”, similar
to a stock exchange, where fashionable ideas are acquired by the herd.
The fourth, market regime of worth, is primarily about expected profits.
The market dimension is certainly present in applied research, but it is
often extended to all kinds of research.  During the second EIASM
Foresight conference, several speakers proposed to evaluate both applied
and basic research by the long term expected return.  If this return is
higher in the European Union than in its competitors, long-term economic
growth would be secured.  The danger is that conflict between the inspired
regime of worth, which applies to basic research, and the market regime
is probably the most fundamental clash of evaluations. 
The fifth, industrial logic of worth is about efficiency, and is also
frequently used in evaluation.  Funding agencies expect efficiency in
data collection and spending in general. Commissioners of applied
research expect an efficient use of lab resources.  But the industrial logic
has even deeper roots in science.  Simpler, more efficient theories with
the same explanatory power are valued in all disciplines.  The logic of
the “crucial experiment” – one experiment that tests two theories at the
same time – reflects a deep respect for efficiency.  Efficient theories and
research designs are deeply connected with inspired, creative science.
The final, civil regime of worth refers to solidarity with larger groups
of society.  The civil regime is perhaps difficult to define for science, but
there is a growing sense that science should be accountable to society
in general.  One sign of this trend is that the pharmaceuticals firm
Eli Lilly uses the Internet to publish results of its clinical trials. 1

It is easy to demonstrate conflicts between regimes, but when multiple

regimes are at play, the result is not necessarily weakened accountability.
In our research on civil society project organisation, we observed a regional
NGO that promoted a bicycle route as a response to multiple criteria:  It
promotes environmental protection, fosters economic growth by attracting
tourists, promotes the preservation and display of local culture by connecting
villages with diverse traditions, enhances social cohesion by a new trans-
portation facility, and  creates new jobs.  Entrepreneurship in civil society
is based on the ability to manage multiple regimes of worth (Bruszt and
Stark 2003), and one strategically chosen project might excel along
multiple measures.  The same can apply to research.

Relations of accountability
The statement “I am accountable” is meaningless if one cannot answer
the question: “To whom are you accountable?”  The answer presupposes
accountability relations.  A further question is whether accountability
relations remain abstract, such as the relationship between researchers
and society, or become embedded, like relations between researchers
and managers. I propose that accountability can only be secured
through embedded relations.  Accountability is literally about giving
accounts, a mix of reporting and justifications.  The same action can be
reported and justified in many ways, even if the principles of evaluation
are the same.  In particular, a research activity will be framed very
differently if the account is formal, as opposed to more personal.  If
accountability is embedded in personal relations, the accounts will be
more likely to fulfill evaluation criteria. Communication that
involves personal ties is much richer, and it is more difficult to
manipulate evaluative principles if the evaluation is personal.  
If only formal accounts are required, the chances are much higher that
the principles will not be taken as seriously.   In general, the interest of
a collective is to be accountable, while the interest of individuals is to
live without the constraints of accountability.  Embedded relations
transmit collective goals to individuals.  Thus collegiality, rather than
abstract norms from above, guarantees accountability.
For example, with David Stark and Laszlo Bruszt,  we found that the
accountability of civil society organisations is enhanced by embeddedness.
Accountability is horizontal: Peer organisations collectively monitor
each other.  They are not so much accountable to society in general
as they are to other similar organisations, and to local communities
that are personally represented., along the civic regime of worth.
Let’s now consider how various regimes of worth are anchored in
embedded accountability relations.  
Ties between researchers > The first three regimes of worth – inspired,
domestic, and opinion – are linked to embedded ties between researchers.
On creativity, the heart of research accountability, a key dynamic is
enculturation by co-authoring, the most important relation in
research. Obviously a dense network of co-authorship ties leads to
better chances of accountability than isolated researchers.  No one
scrutinizes our ideas as critically as a co-author. So one task in promoting
accountability along the creativity dimension (the quality of ideas) is
providing opportunities for co-authoring.  
There are signs of change in the structures and density of research net-
works.  James Moody investigated co-authorship trends in U.S. socio-
logy (Moody 2004), and found that in the flagship journal American
Sociological Review, the proportion of co-authored articles increased
from 15% in the 1930’s to 75% in the 2000’s, and from 50% to 75%
within only the past ten years.  This is a major change toward
accountability for the quality of ideas.  I suspect that co-authorship is
much weaker, and networks of co-authorships more highly fragmented,
in Europe.  The creation of such networks should be a critical priority
for increasing accountability in European research.

Balázs Vedres 36 foresight  Europe /  october 2005 > march 2006



Balázs Vedres 37 foresight  Europe /  october 2005 > march 2006

Market ties of embeddedness > The market dimension of evaluation is
typically well represented by managers within the hierarchical structures
of a firm (if the research unit belongs to it).  The critical question is the
representation of market logic outside firm boundaries.  How can the
economic interest of social units larger than firms be represented?  How
could we ensure that research in institutions not incorporated in firms
will advance the economic interests of the EU?  Or, for that matter, how
can we hold research units of a firm accountable for economic interests
outside the firm?  
I would argue that the key, again, is networks of social ties.  Several
researchers have demonstrated the importance of inter-organisational
networks.  Walter Powell and his co-authors demonstrated that a critical
element in the evolution of biotechnology was network ties between
firms, universities, hospitals, and state agencies (Powell, Koput, White,
and Owen-Smith 2005).  Likewise, Anna Lee Saxenian compared Silicon
Valley to a less successful technological region on the East Coast, and
concluded that particularly close ties between research, venture capital,
and production were key factors in the valley’s success (Saxenian 1994).
Again, there is a demonstrable disadvantage for Europe in this regard.
Inter-organisational ties spanning the boundaries of the business sector
and science are relatively underdeveloped here.  
Embedded ties help in representing market interests concerning research.
However, this representation can be too effective, which raises an oppo-
site concern: Can we ensure that the interests of research are represented
towards market actors?  The economic and social power of a large firm can
easily outweigh those of a research institution.  Firms can use their power
to appropriate research findings that are in the public domain. Firms are
not individually accountable for overall economic development, and so the
dismantling of boundaries between firms and research centers might not
be enough to ensure the accountability of research for development.  In
sum, research centers need protection – partly to retain the integrity of
research, and partly to ensure accountability for longer-term economic
development that neither firms nor research institutions pursue as a primary
goal.  This is a governmental task – to ensure that research and market
organisations can be linked while retaining their integrity, by promoting
forms of market-research collaborations that aim at economic growth.
Efficiency and embeddedness > Evaluation based on the efficient
use of resources – the industrial regime of worth – links into budgeting
units in firms, funding agencies and state bureaucracies.  In the case of
applied research the enforcement of efficiency is relatively easy.  (If it
becomes too easy,  efficiency might suffocate creativity.)  The case of
research outside firms is a little more complex.  Funding agencies
require frequent reporting on how research grants are spent.  This in
itself does not constitute an embedded personal tie, nor does it
ensure efficiency.  Aside from the obvious issue of whether reporting
takes time from research, another danger is that both funding agencies
and researchers might be interested in over-spending.  State agencies
like to keep increasing their budgets (whose size is a key measure of
their status).  Researchers also prefer bigger grants that leave more
room for conference expenses, travel, etc. 
EU research funding in particular contains an element that corrupts
efficiency in research spending.  Because the system of peer reviewing
of grants is incapacitated in Europe by the extreme fragmentation of
science, EU funding agencies cannot deal with a large number of
smaller grants.  They prefer a small number of mega-grants, which
obviously carries a greater risk of inefficient use of funds.  
Promoting personal ties between European researchers would contribute
to the emergence of research communities that span borders within
Europe.  This is a precondition for European level peer reviews.  Such
a peer review system could help in decreasing the average project size
on the part of European funding agencies, as well as in processing
grant applications, and thus to create a more efficient allocation of
research money. 

Embedded ties and accountability towards society > The ultimate
accountability of research is toward society in general, not least
because  most research is funded by taxpayers.  However, this is the
dimension of accountability where the lack of embedded ties is most
acute.  Few research projects build ties to civil society organisations.
There is a general problem of representation: Who could personally
represent the whole of society toward a researcher?  To some extent,
this representation can be brought inside institutional hierarchies, as
is done with  human subject reviews.  But the representation of
society is often missing from the identification of research problems.
Representation is the key that focuses accountability.  In a case cited
by Jesus Hernandez, researchers at a pharmaceutical firm were
presented with tangible examples of patients waiting to be cured by
a new drug.  The researchers’ abstract relation to society was replaced
by a concrete relation to individuals with a specific condition that
could be named.  Researchers could then be made accountable to
these patients by management.  Here accountability is kept focused:
Society is represented by the patient, and not, say, by an activist who
addresses various needs of society.   
Bringing social accountability closer by establishing a clear link to
specific beneficiaries of research products could be applied in most
research settings.  In basic research these links to specific
constituencies are more remote, but they can be established
through applied research. 

Conclusions
Research is at the intersection of several regimes that might
conflict.  All of the dimensions along which research is typically
held accountable can be justified in a credible way, but creativity
should remain the most important dimension of accountability.
Rather than seeking to suppress conflicts, we must look for 
innovative combinations of dimensions of accountability. 
Research projects that are accountable to many standards 
are preferable, because they make research a factor of 
social integration.
The establishment of unified European research spaces (research
communities spanning national borders) would help solve several
problems of accountability.  Creative productivity might be increa-
sed by denser networks of co-authorship.  Peer reviewing might
become possible, increasing the efficiency of research spending,
while the visibility of successful innovation will increase.  The
ivory tower 
networks of national science may eventually 
be supplanted by new, more inclusive networks.  However, if it is
difficult to be accountable to British, German, 
or Belgian society, it will certainly not be easier to be accountable
to European society. 
A suggestion for managers or funders of research:  Try to list 
the accountability pressures bearing on a given project.  Do they
weaken or strengthen each other?  Are there important criteria of
accountability that are not represented by embedded personal ties?
If so, be careful: All criteria of accountability should be 
matched by embedded ties. If ties are missing, create 
opportunities to build personal networks.  Because everyone 
has a limited time-budget to cultivate personal ties, the promotion
of new ties also means weakening ties elsewhere.  Today a typical
researcher has dense ties within a narrow specialization.  
These ties could be sacrificed, but also renewed, by encouraging
work across specialties, across national borders, and in 
collaboration with market actors.


