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ABSTRACT

This opening article in the special issue provides a reflexive overview of the nature and purpose of science,
technology and innovation (STI) policy research at present, and makes a case for a collective and critical
reflection on the means and ends of our research. The complex interaction between the past, present and
future in the STI policy research field is one of the key themes of this article and of the special issue more
generally. We first attempt to problematise what current STI policy research is, and then expand on the
goals of the special issue. Besides summarising each article, we also discuss how these articles, individually
and collectively, provide an overview of a number of epistemic, normative and practical challenges that
confront us, articulating the main features of each of these. We end with a call for a sustained, critical
and extensive ‘conversation’ among researchers in our field about the nature and purpose of STI policy
research and the challenges we face.
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“Tomorrow is not something that necessarily will happen, nor
is it a pure repetition of today with its face superficially touched
up so it can continue to be the same ... Men and women make
the history that is possible, not the history that they would like
to make or the history that sometimes they are told should be
made.” Paulo Freire (1988, p. xxviii)

1. Introduction

The past, present and future are linked in complex ways. While
it is certainly true that ‘history matters’, today and tomorrow are
not (and indeed should not be) merely a repetition of yesterday, nor
even something that is uniquely determined by history. Following
Freire, we can think about the future as a set of possibilities; exactly
which one we will get, while undoubtedly constrained by the past,
also depends on the actions we take today. This complex interaction
between the past, present and future in the science, technology
and innovation (STI) policy research field is one of the key themes
of this article and of the special issue more generally. As we shall
see, the past shapes and informs the present and the future, while
those active in the present interpret the past, constructing a specific
version of history, and in so doing they also help to shape the future.
As a consequence (and to further complicate matters), things do not
stay the same; people, and the society and the wider environment
in which they operate, are always changing.!

As suggested by the title chosen for this special issue, in what
follows we present an overview of the current status of STI pol-
icy research field in order to take stock of what has been achieved

1 As Heraclitus observed 2500 years ago, “No man ever steps in the same river
twice, for it's not the same river and he’s not the same man.”
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and what remains to be done, inviting the reader to reflect on a
number of challenges that currently confront the field. This open-
ing article and the rest of the special issue represent an attempt
to stimulate a critical and collective ‘conversation’ on the nature
and purpose of our field and on the emerging issues that merit dis-
cussion. Debate is the very lifeblood of academic life, ranging from
more low-level arguments about concepts, theory, methodology,
analysis and interpretation up to the occasional outbreak of more
fundamental ‘paradigm wars’. Yet paradoxically, one characteristic
of the academic community is that “we seldom talk to one another
or understand one another” (Czarniawska, as paraphrased in Weick,
1999, p. 803). Far too infrequently do we reflect systematically on
our own practices of policy research for STI and engage in discus-
sions about our field and its evolving research agenda. This special
issue is an invitation, or perhaps even a provocation, to start doing
exactly this.

We decided that a good way to launch this process was to crit-
ically examine what we currently do in our research when we say
that we are carrying out policy research on science, technology and
innovation. The opportunity to pursue this was presented to us in
our roles as co-organisers of the SPRU2 40th Conference, which we
saw as providing an ideal occasion to reflect on where our field has
got to and what it needs to do next. Out of the nearly 200 papers
presented at the conference, we identified a number that, besides
providing high quality individual contributions on key topics in our
field, together would provide an overview of our field and a starting
point for identifying and analysing the key issues that lie before us.

2 SPRU (Science and Technology Policy Research) is based at the University of

Sussex, UK. Details of the SPRU 40th Conference are available at: http://www.sussex.
ac.uk/Units/spru/events/ocs/index.php.
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From this and other evidence, it is apparent that policy research
on science, technology and innovation continues to be a some-
what heterogeneous set of activities undertaken by a community of
diverse actors, each with rather different roles and aims. A central
goal of this research community is to serve the ends of society, help-
ing to construct more effective policies for science, technology and
innovation, which in turn will yield greater benefits for society. We
are - or should be - concerned not only with the means to reach
those ends but also, when necessary, with questioning both the
means and indeed the ends of society. Our particular focus here is on
those STI policy researchers who, working in academia, concentrate
more on making intellectual contributions, providing independent
and critical work on policy problems and policy-making. In the cur-
rent academic and policy context in which we operate, there has
been a trend towards more instrumental and entrepreneurial activi-
ties, both at the individual and organisational level, but this needs to
be balanced with a substantial element of critical and independent
scholarship. Achieving an optimum balance requires reflexivity on
our own practices as individuals and collectively — on what do we
do as academic STI policy researchers.

The structure of this article is that we first set the scene with
regard to the STI policy research field and expand on the goals of the
special issue. Next, we introduce and briefly summarise each article
that follows in the special issue. We then discuss how these articles,
individually and collectively, provide an overview of the epistemic,
normative and practical challenges that confront us. We end with
a call for a sustained, critical and extensive debate in our research
community about the nature and purpose of STI policy research.

2. What is STI policy research? And policy for whom and for
what?

STI policy research can be defined relatively simply as the appli-
cation of social science (whether economics, sociology, political
science, organisational science, business and management science,
or psychology)? to the study of policy for science, technology and
innovation. Rather than being theory-driven or paradigm-driven,
it is primarily a problem-oriented field that focuses on practical
issues to do with specific policies for science, technology and inno-
vation, taking account of the central role of firms in the evolution
of technology and innovation.* As such, much of it is empirically
oriented and motivated; where there is theorising, this is mostly
inductive, reflecting on what the empirical record appears to show.
This differentiates it from social science disciplines where theory
comes first and the empirical work is largely to test the theory.”
Drawing on a wide range of disciplines, it is generally viewed as an
intrinsically interdisciplinary research area.b

The STI policy field is not the only one, however, where social
scientists are involved in studying science, technology and innova-
tion. It is easy to identify at least two other, related and partially
overlapping research communities — science and technology stud-
ies (STS), and technology and innovation management (TIM). The
former consists primarily of sociologists of science and technology,

3 There have also been significant contributions by historians of innovation and
technology.

4 The definitional approach adopted here is a pragmatic one, i.e. STI policy research
is what STI policy researchers do (as compared to what they should or ought to do,
or what they perhaps did in the past).

5 We are grateful to Richard Nelson for some of the observations here.

6 Whether it is yet coming close to developing its own ‘paradigm’ (in the strict
Kuhnian sense) is more debateable (see the discussion in Martin, 2009). However,
it has certainly come to depend heavily on a shared body of work associated with
such pioneers as Chris Freeman, Richard Nelson, Keith Pavitt and Nathan Rosen-
berg. Indeed, Dosi and colleagues have (somewhat provocatively) termed this ‘the
Stanford-Yale-Sussex synthesis’ (Dosi et al., 2006a,b), although that rather down-
plays other important streams of work.

along with philosophers and historians of science,” while the lat-
ter is composed mainly of researchers from management, business,
administration and organisation science. All three communities are
thus composed of various epistemic sub-communities that both
divide the three communities but also provide multiple and diverse
bridges between them (e.g. in the form of membership of common
networks).

There is a certain specialisation and division of labour among
these three fields, partially reflecting the rather different disci-
plinary origins of the fields. One aspect of this is a preference for
different units and levels of analysis as well as different target audi-
ences and publication outlets. At some risk of oversimplification, we
can say that STI originated initially from economics and to a lesser
extent sociology, political science, history of technology, manage-
ment science, and organisational science. It exhibits a preference for
firm, industrial and national levels of analysis, viewing the Market
and the State (in the shape of Government or policy-makers, with
their role in regulating or facilitating market interactions and col-
lective processes among business firms and other organisations) as
the main interlocutors.® In contrast, sociology is the main discipline
that has shaped STS, with other important contributions coming
from the history and philosophy of science (and occasionally from
science itself). Many of its practitioners share a focus on the pro-
cesses connected to scientific and technical knowledge production,
the notion of ‘social construction’, and in some cases a reformist
or activist interest to make science and technology accountable to
public interests and to society more broadly (e.g. Sismondo, 2007).
Finally, TIM was shaped primarily by business and management
studies, with major contributions from economics and industrial
organisation. It focuses more on research, development and inno-
vative activities within firms at the individual level and (to a lesser
extent) collectively (e.g. at the level of industries or sectors), and
how best to manage these.

Since the early years, the relationship of STI policy research
to the policy-making process for science, technology and innova-
tion has had an instrumental as well as a critical function (Blume,
1970). STI policy research originated at the crossroads of discus-
sions among natural scientists, philosophers and social scientists
about the social relations of science and technology, and about the
growing policy needs of government for data or other evidence that
could inform its decisions on the organisation and finance of sci-
ence and technology (and, later, of innovation). Intellectual debates
and theorising in academia about the functioning and structure of
science constituted some of the background to STI policy research.
The production of statistics and instruments for the measurement
of science, technology and innovation - such as R&D expenditures,
personnel statistics, patent statistics, and bibliometric (i.e. publi-
cation and citation) indicators - influenced and gradually became
more important inputs to policy making. These were produced by
a number of actors within the policy research community, includ-
ing international organisations such as OECD and UNESCO and later
the European Commission, research consultancy organisations like
the RAND Corporation and CHI Research,? in-house research groups
within government agencies (such as NSF), and academic research
centres like SPRU.

Over time, the instrumental and critical functions of STI pol-
icy research have co-evolved. If one adopts the approach of Ball

7 Some historians of technology might also classify themselves as more part of
the STS than the STI policy research community.

8 We are grateful to Ed Steinmueller for his observations on this and other issues
covered in the introduction.

9 Originally known as Computer Horizons Incorporated, the firm subsequently
adopted the acronym CHI Research. It was set up and led for over 30 years by Dr.
Francis Narin, a pioneer of S&T indicators and of ‘evaluative bibliometrics’.
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(1995),1° one might perhaps try to categorise it today in terms of
four interacting components - STI policy science, STI policy engi-
neering, STI policy entrepreneurship and STI policy scholarship. The
‘policy engineer’ can be viewed as an actor who uses a “set of proce-
dures which enables one to determine the technically best course of
action to adopt in order to implement a decision or achieve a goal”
(quoted in Ball, 1995, p. 258). The ‘policy scientist’, in contrast, “is
one who seeks the most technically correct answer to political prob-
lems in terms of available social scientific knowledge” (Ball, 1995,
p. 259), while the ‘policy entrepreneur’ “is committed to the appli-
cation of certain technical solutions or organizations and contexts”
(Ball, 1995, p. 265), and actively searches for opportunities to apply
his or her favoured solutions. Ball (1995) argues that particularly in
the case of policy engineering and policy entrepreneurship, “pol-
icy is both de-politicised and thoroughly technicised” (Ball, 1995, p.
259). It is merely “problem-solving technicism” - a form of techni-
cal rationality that “rests upon an uncritical acceptance of moral
and political consensus”, in which “debates and conflicts which
link policies to values and morals are displaced by bland rational-
ist empiricism” (Ball, 1995, p. 259). Policy research is sometimes
claimed to be de-politicised; policy making is viewed as an exer-
cise of planning, and “the function of the social sciences is to provide
the theoretical foundation that makes this planning possible” (Fay,
as quoted in Ball, 1995, p. 259). These instrumental and utilitarian
components of STI policy research need to be counterbalanced by
the one of STI ‘policy scholarship’. However, (at least in the view
of those engaged in policy engineering or entrepreneurship) the
nature and the purpose of STI policy scholarship is rather more
ambiguous and less well defined, not least because its adherents
often deny that there is one technically correct course for social
action.

The notion that the role of policy scientists in society, like that
of other social scientists, is merely to provide specialised, impar-
tial, objective knowledge and that what society then does with
that knowledge is someone else’s problem has been openly crit-
icised. Some scholars argue that policy scholarship should, over
time, influence how people think about problems, recognising that
today’s problems are often influenced by yesterday’s ideas (e.g.
Birnbaum, 2000). The purpose of policy scholarship is to shape ways
of thinking and learning about society’s problems, and to under-
stand how key actors in the policy process come to understand
those problems. Theory can be regarded as one of the ways to help
people in “thinking otherwise” (Mahon, 1992, as quoted in Ball,
1995, p. 266). Furthermore, some scholars have started to focus on
the political aspect of policy making and policy research, arguing
that there is a ‘new policy research’:

Moving from the modest claims of ideas-based empiricism, the
new policy analysis makes claims about the primacy of ideas
and the indeterminacy of knowledge. Rather than rational actors
following their interests, it is the interplay of values and norms
and different forms of knowledge which characterise the policy
process. (John, 1998, p. 157, quoted in Hughes, 2003)

Thus, critical and independent policy scholarship on the fun-
damental problems of policy-making may be viewed as a process
of critical reflection on the core assumptions and values, both
explicit and implicit, on which policy-making is based, providing
an improved theoretical understanding and thereby influencing the
policy debate and policy-making. This type of policy scholarship can
flourish in academia, but only under the right conditions that nur-
ture the balance and synergy with the other three components of
policy research outlined above.

10 The ideas for this part of the discussion come from the re-elaboration and exten-
sion of Fay (1975)’s work by Ball (1995).

Sometimes, three or even all four components of STI policy
research!! can be identified in single or overall contributions of
individual researchers or in the collaborative efforts of groups of
researchers. The interaction between these components may vary
across the various individuals, institutions and subfields making up
STIpolicy research, and over time. Although playing arole in some of
these components may be relatively easier than in others, integrat-
ing these four components is ultimately a collective responsibility.
The key question is whether or not there is some sort of ‘invisible
hand’ operating here to ensure an optimum interaction between
the various components, so that collectively we are discharging our
responsibility towards society as effectively as possible. Becoming
aware that today’s ideas will shape tomorrow’s problems is one part
of this. However, we do need to reflect periodically on whether STI
policy research field is addressing all four components adequately,
and whether in the field there is balance between them that is
appropriate for the needs of society. It is hoped that this special
issue, amongst other things, will initiate a discussion and perhaps
even a debate on this crucial matter. In order to do this, we first
need to problematise our own practices in carrying out STI pol-
icy research, something that entails engaging in a certain amount
of critical reflexivity. It means questioning our roles in STI policy
research and our interactions with other actors in the STI policy
community, along with the assumptions, motives, values, tools and
theories that drive our work.

Critical reflexivity at the individual level is often facilitated by
processes of reflection that occur at the level of the field. It is prob-
ably no coincidence that other fields in social sciences have been
engaging in these types of debates about the praxis and the role
of academic work in society.!? (For similar discussions in the two
interdisciplinary fields that are related to and partially overlap with
the STI policy field, STS and technology and management stud-
ies (TIM), see for example the ongoing debate on the need for
STS scholars to become public intellectuals triggered by Bijker’s
(2003) article on ‘The need for public intellectuals’, and the book
by Breen and Hamel (2008) on the future of management.) The
STI field has certainly engaged on a few previous occasions in crit-
ical reflexivity on its own practices, as we shall see in the next
section.

2.1. Past exemplars of critical reflexivity in STI policy research

Let us examine two previous examples of critical reflexivity
on STI policy research practices provided by scholars in our own
field, examples that may not be well known by some of those now
working in the field. Earlier, we argued that talking to each other
- in the form of ‘conversations’ triggered by (and that further
stimulate) critical reflexivity - is vital to the health of a research
field. Sometimes, parallel and disconnected discussions, debates,
silences or what gets forgotten in our profession are equally
important to examine if we are to understand a research field. The
cases examined here are the discussions that occurred first in the
early 1970s concerning the ‘limits to growth’ thesis and computer
world models, and secondly around a critical essay by Richard

1 The academic STI policy research field is perhaps somewhat unusual in having
a fairly even spread of activities spanning the four categories, at least compared
with STS, which is more concentrated towards the ‘policy scholarship’ end of the
spectrum, and with TIM, which is more heavily concentrated towards the ‘policy
engineering/entrepreneurship’ end of the spectrum.

12 For instance, for these debates in social sciences in general see Flyvbjerg (2001);
insociology see Burawoy (2005); in political science see Schram and Caterino (2006);
see Shapiro et al. (2007) (and the earlier references cited therein) for the various
reflections in management research on the relationship between research and prac-
tice; also see Pfeffer and Fang (2001) and Mintzberg and Gosling (2002) on the role
of business schools and management education.
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Nelson published a few years later (in 1977) on three approaches
to policy analysis.

2.1.1. The Limits to Growth and the debate about computer world
models (1970-1974)

At the start of the 1970s, the MIT systems scientist, Jay For-
rester, extended the application of his systems dynamics approach
to model the future of the world economy, population and the envi-
ronment, publishing his results in a 1971 book, World Dynamics.
With the sponsorship of the Club of Rome, this work was extended
and popularised by Meadows et al. (1972) in their 1972 bestseller
book, The Limits to Growth. In this, they put forward a general
computer model of the future of the world, a model that brought
together forecasts of population growth, resource depletion, food
supply, capital investment and pollution. In particular, they exam-
ined the effects of continued economic and demographic growth in
a world of finite resources, and derived various policy implications,
such as the need for birth control to limit population growth.

Their computer simulation models were enthusiastically
greeted by many because they encouraged “serious considerations
of what was previously thought unthinkable: that industrialised
societies may have ‘overshot’ their appropriate levels and they may
now have to not just decelerate or stop growth, but reduce their
technology and material consumption levels” (Streatfeild, 1973, p.
4). The work generated a variety of responses, being discussed and
criticised by a number of social scientists. Prominent among these
were economists such as Robert Solow (who in earlier years had
analysed the contribution of technical change to economic growth),
who complained about the weak base of the data on which the pre-
dictions were made, and a group of science policy scholars based at
SPRU at the University of Sussex, who engaged in an in-depth anal-
ysis of The Limits to Growth book and related publications by the MIT
group, resulting in a sustained debate between the MIT and SPRU
groups.

The SPRU group published their analysis first in a special issue
of the journal Futures, and then in a 1973 book, Thinking About the
Future: A Critique of the Limits to Growth. Their clear conclusion was
that “although system dynamics is a useful step towards the impor-
tant exercise of world modelling, it should in no sense be used
now as a basis for policy making” (Streatfeild, 1973, p. 4). The SPRU
response centred partly on the feasibility and desirability of contin-
ued economic growth, and on the composition and distribution of
growth.!3 Although the SPRU group, like other scholars, agreed with
the MIT researchers on the urgency of various social and political
problems, such as population growth rates, pollution and resource
depletion, they heavily criticised the use of computerised model-
building in the social sciences. In particular, they focused their
critique around the assumptions built into the model, including
the relative lack of emphasis on political and social limits compared
with physical limits, the reliability of the empirical data used in the
model (e.g. the statistics on known reserves and rates of depletion),
and the apparent under-estimation of the potential of continuous
technical developments.

The MIT group produced a forceful and critical response to the
SPRU analysis of their work, which was published in the same spe-
cial issue of Futures (Meadows et al., 1973). They pointed out that
“the Sussex authors have not put forward an alternative theory
of growth to support their views, nor have they described in pre-

13 “In our view the Growth versus no Growth debate has become a rather sterile
one of the Tweedledum/Tweedledee variety, because it tends to ignore the really
important issues of the composition of growth in output, and the distribution of
the fruits of growth. Some types of growth are quite consistent not merely with
conservation of the environment, but with its enhancement. The problem, in our
view, is a socio-political one of stimulating this type of growth and of more equitable
distribution, both between countries and within them.” (Freeman, 1973, p. 10).

cise terms the process of social change and technological advance
that they believe will accommodate current growth processes”.
They labelled the SPRU response as “technological optimism” that,
although containing a number of important contributions to eco-
nomics and forecasting, made several technical mistakes, especially
in relation to system dynamics, ecology and control theory.

The exchange between the two groups shows some elements
of a ‘paradigm war’, where ideologies, intellectual frameworks and
assumptions about the nature of the world shape preferences for
the design and use of means to study the world. However, the
debates around the limits to growth and the use of computerised
world models for policy-making in the early 1970s stimulated a
worldwide general interest in dynamic computer simulation mod-
els, in particular on world ‘issues’ models as complementary means
to other existing tools for forecasting, such as the Delphi method
and scenario analysis, to study and help solve social problems. It
contributed to establishing world modelling as a research approach
(Cole, 1974) and opened up the possibility for many subsequent
computer-based models for policy-making such as microworlds
(Morecroft, 1988) and agent modelling.

2.1.2. The Moon and the Ghetto (1977)

In 1977, Richard Nelson published a critical essay in the form of a
short book entitled The Moon and the Ghetto: An Essay on Public Pol-
icy Analysis. In this, he examined three intellectual traditions that
had influenced policy analysis from the 1950s to the 1970s - the
‘classical economics’ perspective based on rational choice analysis,
the organisational perspective, and the research and development
perspective. This richly contextual and critical analysis of the ori-
gins and evolution of each policy analysis perspective provides an
insight into their role in shaping policy-making in many countries
around the world up to the present. Overall, it is one of the few
comprehensive and accessible studies of the nature and purpose of
policy analysis in that period.

Nelson’s essay is an exemplar of critical reflexivity in our field
because of its clarity in establishing what should be the nature and
purpose of policy, and in making a case for the role of policy analy-
sis (or policy research) in the policy-making process. In particular,
Nelson highlights the need for persuasive and powerful analysis
that provides a normative structure (on where to go) and a posi-
tive or scientific structure (i.e. the ‘map’ showing how to get there).
In Nelson’s view, our ability to solve a particular social problem -
including specifying what the problem is, as well as what might
offer a solution - also requires a theory of the genesis of policy
problems. In addition, he pointed to the need to consider the con-
flicts that arise when we attempt to decide what values, and whose
values, we should include in the policy analysis and policy making.
In short, both the means and the ends of policy should constitute
the domain of policy research.

It is somewhat puzzling how these two cases of critical reflex-
ivity were relatively quickly forgotten and had largely sunk into
professional oblivion by early 1980s, but we leave it to the reader
to offer possible explanations as to why this occurred. Few people
now in our field seem to be aware of and refer to the ideas under-
pinning the debate about the limits to growth and computer world
models, and the reflections contained in Nelson’s (1977) essay.!4
But fast forward some 30 years, and in our academic discourse
we are still focussing on growth and its sustainability, and we are

4 In the ISI Web of Knowledge Citation Index, The Moon and the Ghetto (1977) has
only 81 citations and the article by Freeman on ‘Malthus with the computer’ (1973)
has just 2 citations. This compares with other work by Nelson, such as An Evolutionary
Theory of Technical Change (with Winter, 1982) which has 4350 citations, and by Chris
Freeman, such as The Economics of Industrial Innovation, which has 1060 citations (as
accessed on 4 December 2008).
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once more thinking seriously (and with some concern) about the
future. Maybe we are now more comfortable in talking openly about
sustainability rather than unfettered economic progress, and ‘sus-
tainable development’ seems like a good idea (even if we lack a
rigorous definition for it). Yet we still do not have a very satisfac-
tory theory of social change. Our ability to improve social problems
remains rather limited, and we do not know why we appear to have
achieved only modest gains in relation to many societal problems, a
failing aptly summarised by Nelson (1977) with the simple but trou-
bling question, “If we can land a man on the moon, why can’t we
solve the problems of the ghetto?” Since then, there have been fur-
ther developments in space exploration, such as landing a robot on
Mars, but in many parts of the world (including some cities in devel-
oped countries) there are still millions of people with low levels of
literacy and suffering from malnourishment and ill-health.

While one can debate exactly how much progress has been made
in the intervening decades, it is clearly vital to take stock of what
has been achieved and what remains to be done, defining what our
main challenges are and thinking systematically about the future.
Research fields, like people and organisations, may go through a
life cycle or career. Birthdays for organisations, as for people, are
moments not just for celebration, but also for taking stock of what
one has achieved in life and for reflecting on future directions. We
felt that SPRU, one of the oldest organisations in the field of STI
policy research, reaching the age of 40 was an apposite moment for
initiating a critical and collective evaluation of the past and present,
and for a reflection about the future of our field.

3. The special issue: selection process and critical
commentaries on individual papers

In this section we will describe how the papers for this spe-
cial issue were selected, summarise their content and analyse them
collectively as exemplars of STI policy research.

3.1. The selection process

The original call for papers for the SPRU 40th Conference invited
participants “to engage in a critical evaluation of the present and
future research agenda of the Science, Technology and Innovation
(STI) field ... [and] to explore empirical, theoretical and applied
policy approaches that can enable us to conceptualise the contra-
dictory nature of modern science and technology and innovation,
and thus provide practical policy guidance.” The papers that were
thus attracted amply demonstrate that STI policy research is still
very much an interdisciplinary field composed of various commu-
nities of research practice that, like the people involved in them, are
at different stages in their respective ‘careers’, with evident conse-
quences for how research priorities are set, for which topics attract
most attention, for which perspectives are considered relevant and
which methodologies most productive, and for the relationships
that exist between academic researchers and non-academics in the
STI policy community.

From the 190 presentations at the conference, we selected a set
of papers that seemed to be representative of the current status of
the STI policy field and of what STI policy researchers actually do.
In arriving at this, we sampled along a number of dimensions, with
a strong emphasis on covering a full range of topics in the broad
field of STI policy research, on methodological pluralism, and on
diversity in the affiliation of researchers to different communities
of research practice.

If we look at our field from an historical perspective, we observe
that, broadly speaking, ‘science’ (or ‘research’), then ‘technology’
and later ‘innovation’ were concepts and corresponding areas of
work that were gradually introduced in sequence from the 1960s

onwards, each overlaying what had gone before (see Godin, 2005
about this).1> We were therefore particularly interested in papers
about science, technology and innovation and their intersections. At
the same time, we needed to pay attention to the topics and soci-
etal issues that are currently attracting most attention. As noted
earlier, the STI policy research field overlaps with the two ‘neigh-
bouring’ fields of STS and TIM, and has co-evolved with these, so
we tried to include papers produced at or near the intersections
with these fields. Besides sampling for methodological variety, we
also attempted to incorporate papers reflecting a different balance
between the four components of the STI policy research (policy
science, engineering, entrepreneurship and critical scholarship)
discussed earlier. We have taken papers from the various epistemic
communities that constitute the STI policy field, focusing on the
evolution of different concepts, perspectives, tools and discourses.
Last, but certainly not least, we selected papers that reflected upon
our own practice as researchers and that could be viewed as arte-
facts of professional memory, as indicated for example by their
sensitivity to the historical genesis and genealogy, institutional con-
text of use and evaluation of ideas, concepts and frameworks.

Based on this sampling approach, a number of authors were
invited to submit their papers for the special issue. We subjected
them to a first round of review by us as guest editors of the special
issue. The revised papers that remained then underwent a thor-
ough peer-review process, using a mixture of referees from within
the set of contributing authors and from outside, with most papers
being revised once more and a few being revised twice before being
finally accepted.

3.2. Summary of individual contributions6

The paper ‘Developing science, technology and innovation indi-
cators: what we can learn from the past’ by Freeman and Soete
offers a critical historical overview of the development and use of
science, technology and innovation indicators. The authors map the
dramatic growth over the last 40 years of STI indicators, setting
this in its rapidly evolving institutional context and providing an
engaging description and explanation of the genesis and changes
in the various categories (such as novelty, research, industrial R&D,
professional R&D systems, technology, open innovation and col-
laboration) and their meanings. They are keen to point out that
the collective dimension of the innovative work on indicators was
very much a joint initiative in which many participated, although
only a few are named directly. The authors demonstrate that the
science-technology-innovation system that these changing indi-
cators have tried to measure has itself been subject to continuous
and rapid evolution. The authors’ cautionary and sometimes critical
comments on the use, abuse and problems of indicators are made
on the basis of a combined total of 80 years of indicators work by the
two authors. Their paper should be read as a comprehensive, crit-
ical and accessible introduction to the evolution of STI indicators
and their changing policy implications.

In their paper ‘Gender-specific patterns in patenting and pub-
lishing’, Frietsch et al. (2009) use many sources to measure and
investigate differences in the output of men and women in science
and technology in 14 countries around the world. The aim of their
analysis is to provide an explanation for a set of phenomena related
to women in science and technology revealed by other statistics,

15 There is a possible analogy here with the ‘triune’ brain model and its evolution
over history, beginning with the reptilian brain, which was later overlain with the
primitive mammalian brain, and later still with the neo-cortex.

16 The sequence finally chosen for the papers was only one of several possibilities.
It is a combination of categorising papers in terms of whether they are most related
to science, technology or innovation, while the first and last papers are about STI
policy as a whole and encapsulate a more retrospective or prospective approach.
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such as those pointing to a ‘leaky pipeline’ (in other words, the pro-
portion of women tends to decrease as they approach higher rungs
of the career ladder), the lower productivity in terms of publishing
by women compared to men, and differences between countries
and disciplines with regard to the outputs produced by women.
The authors critically examine previous studies on the topic, with
their fragmented and in some cases contradictory results, and pro-
vide a useful background to understand the contribution of this
paper. By analysing different databases that have been patiently
and painstakingly brought together from previously unconnected
sources, they arrive at a number of important and policy-relevant
findings. The data problems in this area of research are consider-
able, due to a lack of consistency and to the variety of sources that
need to be used. The paper, by combining some of these sources in
a more rigorous way, opens the door for further research on a set
of issues that needs to be considered in future policy discussions of
gender issues in science and technology.

Yegorov's paper ‘Post-Soviet science: difficulties in the transfor-
mation of the R&D systems in Russia and Ukraine’ uses descriptive
statistics and other sources of data to analyse and evaluate science
policy during the transitions of two countries — Russia and Ukraine
- after the collapse of the Soviet Union in the late 1980s. It is an
insightful paper for a number of reasons. First of all, it provides
access to a number of data that are normally not available to non-
Russian speakers. Second, the insider view of the author validates
and in some cases challenges the outsider view of scholars who
have studied the two national systems discussed in this paper, Rus-
sia and Ukraine. Finally, the paper offers a comparative perspective
to discussions of research policies in other contexts outside Western
Europe and the US. The paper is a case-study of what happens to a
STI system when resources available to policy makers are extremely
constrained, as in the case of Ukraine, or when STI policy is viewed
as instrumental and strategic in gaining geopolitical influence, as
in the case of Russia. Moreover, it shows how concepts and tools
developed in a specific context can be misleading or problematic
when applied in a different context (e.g. the use of output indica-
tors such as patents and publications to measure the productivity of
research work). The author’s view of a highly uncertain and maybe
rather gloomy future is set in the context of a clear description of
the past and an identification of the current challenges for the R&D
systems described.

The article ‘Organizational and institutional influences on cre-
ativity in scientific research’ by Heinze et al. (2009) focuses on
creativity in scientific research with the aim of understanding
“whether there is a predominant contextual pattern for cre-
ative events in scientific research”. The analytical framework that
supports their empirical investigation is founded on a detailed
examination of the existing literature on factors that influence how
research groups conduct their work and their successful accom-
plishments. The methodology is clearly described and is based
on a mixed-methods case-study research strategy that combines
surveys, interviews, archival sources and bibliometric data. The
empirical cases focus on two areas of natural sciences, human
genetics and nanotechnology, and were carried out in research
organisations in the US and in Europe. This article makes an impor-
tant contribution to our understanding of the factors underpinning
creative achievements in scientific research today. It confirms some
of the findings of previous studies about the importance for cre-
ativity in scientific research of factors such as research autonomy,
communication within and across organisations, leadership and
flexible research funding, but sets these factors in the current sci-
entific context. The authors open up an agenda for future studies
on a number of core issues, such as the implications for the future
of current funding agencies’ behaviour, of funding arrangements
based on peer review, and of the widespread use of performance
indicators and measures that focus on productivity and recogni-

tion instead of funding based on “trust that scientists will do their
work”. The authors invite the reader to critically examine the over-
all direction of our innovation system and its implications for our
future capacity to continue to be creative in science.

Millstone’s paper ‘Science, risk and governance: radical rhetorics
and the realities of reform in food safety governance’ provides a lon-
gitudinal overview of the evolution of the science policy-making
process with respect to food safety in the UK and certain other
European countries, at the European level, and in the US. The arti-
cle describes the diversity of policy-making processes in different
countries at the same point in time and over time, their different
evolutionary trajectories through three main models of science-
based policy making, where change is not only in one direction
but can go backwards as well as forwards, and the reasons behind
this diversity. The level of empirical detail based on a set of primary
and secondary sources, including the author’s own experience and
insider’s view of the events described, is noteworthy. The paper pro-
vides convincing evidence of a substantial gap between the theory
and practice of policy-making processes, the former associated with
policy scholars or analysts and the latter with policy makers. In Mill-
stone’s account, the strategic behaviour and rhetoric of the actors
involved in the policy-making processes - for example, the failure
of policy makers to take responsibility for controversial and con-
tested issues, and their preference for outsourcing decisions (and
any subsequent blame) to expert advisory committees — is critically
examined to provide a discussion of the normative implications.

In ‘Regulatory policy as innovation: constructing rules of
engagement for a technological zone of tissue engineering in the
European Union’, Faulkner (2009) challenges the conventional view
in science, technology and innovation studies on regulation that
can be briefly summarised as ‘regulation lags behind innovation’.
By focusing on regulatory work at European level in the emergent
technological field of tissue engineering, the author specifies the
innovative and constructive aspects of regulatory work. The paper
draws on a set of concepts derived from sociology and from science
and technology studies. The idea of a ‘technological zone’ is given a
central place, but the author makes an effort to justify the choice of
zone and to contrast its explanatory power with that of other con-
cepts such as the sector, the techno-scientific innovation network
and the inter-organisational field. The extensive empirical and ana-
lytical work is based on a deep understanding of the technology
under study and its political and economic context at the European
level. It is conducted through a mixed-method case-study based
on an interpretative approach. The paper provides an innovative
contribution in terms of extending our vocabulary and conceptual
analysis of innovative technological fields, and it is convincing in its
argument that regulatory work can be innovative. It reminds us of
the importance of the material aspect of technologies, of discourses
about them because “what turns a piece of stuff into a social object
is its embedment in a narrative construction” (Harré, 2002, quoted
in Faulkner, this issue), and (like Millstone’s article) what we can
learn about policy-making processes by analysing the discourse of
the actors involved in them.

In ‘Accounting for change in national systems of innovation:
a friendly critique based on the US case’, Hart provides a critical
review of the National Innovation System approach by demonstrat-
ing the shortcomings of this framework in accounting for three
major changes or shocks in the US innovation system (the Inter-
net boom and bust of the late 1990s and early 2000s, the response
to the terrorist attacks of 11 September 2001, and the accelera-
tion of productivity growth since the mid-1990s). However, he also
suggests ways to overcome these shortcomings through further
elaboration of the innovation system approach. In the opening sen-
tence of the paper, Hart claims that the history of our field can be
viewed as a series of empirical problems and analytical responses,
and invites the research community to respond to the empirical
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challenges described later on. The paper provides a critical appraisal
of the epistemic community responsible for the innovation sys-
tem approach, its diversity and the knowledge accumulated so
far. The author integrates certain ideas from comparative political
economics and historical sociology into the systems of innovation
approach, showing how ideas can cross over from one academic
field to another with fruitful results. From the evidence provided in
the paper, Hart concludes that culture and institutions are crucially
important, which leads him to highlight the challenge posed by the
need to renew our intellectual technologies in an ever changing
world.

As we saw earlier, studies of the future have an important
place in the history of STI policy field. In ‘Prospective analysis of
technological innovation systems: identifying technological and
organisational development options for biogas in Switzerland’,
Markard et al. (2009) relate to this area of studies but with a more
modern proposal that takes into account the challenges of viewing
innovation processes and systems as non-linear, co-dynamic and
highly uncertain. This paper, although it builds on previous work
on foresight and scenario methods, is clearly related to recent work
on socio-technical regimes and innovation systems, developing
a methodology to assess the future development of technologi-
cal innovation systems behind novel technologies. It proposes an
approach to analysing the evolution of technological innovation
systems and presents an empirical application of this approach in
the case of the biogas innovation system in Switzerland, which
helps the reader to understand the potential of the methodol-
ogy proposed. The discussion is framed in terms of vocabulary
and concepts that belong to, and have specific meanings within,
the epistemic community that the authors inhabit, but which can
sometimes prove challenging to the outsider reader. However, this
should not prevent us from appreciating the instrumental and ana-
lytical value provided by the methodology described in the paper.

Nill and Kemp’s (2009) paper ‘Evolutionary approaches for
sustainable innovation policies: from niche to paradigm?’ is a chal-
lenging effort to evaluate three approaches to innovation policies
inspired by systems and evolutionary thinking. The authors have
been involved in designing and applying these approaches with
other researchers in a number of technological areas, and this
makes their insights particularly valuable. The aim of their exer-
cise is to make a contribution to the process of integration of
these approaches to create an evolutionary framework (or even
a ‘paradigm’, as implied by the title for this paper) to sustain-
able innovation policy. Their evaluation framework for the three
approaches is grounded in economic policy language and pro-
vides an accessible introduction to the strengths, weaknesses and
complementarities of the three approaches. The paper aims to
set an agenda for future research and discussion on evolution-
ary approaches to STI policies. The authors identify four issues
that deserve special attention: the normative basis for innovation
policy; the need to develop sharper criteria for the design of poli-
cies and instruments to implement those policies; the importance
of considering and developing a better understanding of the co-
evolution of techno-economic and political systems; and the need
for further studies of the international dimension of innovation
policies.

The paper ‘Science, technology and innovation for economic
growth: linking policy research and practice in ‘STIG systems” by
Aghion et al. (2009) closes this special issue. It is a complex and
intriguing paper that takes on directly the challenge we originally
posed in the call for papers of the SPRU 40th Conference to discuss
the evolving links between policy research and practice. Using an
economic ‘lens’, the authors reflect on systems approaches and their
relevance for policy issues of science, technology and innovation.
They articulate a series of problems connected to economic growth,
and sketch some preliminary ideas on how complex systems ideas

could be put to use in order to deal with the economy when viewed
as a complex system. The main contribution of the paper is the
cautionary but realistic message regarding the ambition of policy
researchers and policy makers to use systems, evolutionary and
complexity ideas for policy intervention. This view has some simi-
larities with the synthesis of analysis given over 35 years ago by the
SPRU group of the MIT world models and the thesis about ‘limits to
growth’ - in other words, systems dynamics is a useful step towards
modelling, but it should not be used as a basis for policy making.
Whether complex systems ideas are useful and ready now for use
in STI policy could be an important discussion to start.

As is implicit in the selection of the papers to form the special
issue, these articles are noteworthy not only for their individual
contributions, but also because they can be analysed collectively in
order to attempt an answer to the general question that we posed
at the beginning of this article about what do researchers do when
they say that they do STI policy research.

4. Commentary on the set of articles: common themes and
features

Let us now examine whether there are common themes or
features underlying the rather heterogeneous field of STI policy
research and, if so, what these themes or features might be. Becom-
ing aware of what these common features are may provide entry
points into the evolving research agenda of our field. We will then
attempt in the following section to elaborate some epistemic, nor-
mative and practical challenges that our field needs to address.

As the papers in this special issue well illustrate, the field of sci-
ence, technology and innovation policy research is a heterogeneous
one. It is not easy to define exactly what the key issues are, nor the
core research problems that bind our field together, faced as we are
with long lists of different key words, topics, methodologies and
references. A comparative analysis of the set of papers assembled
here may provide some possible answers.

Although the diversity remains significant, the articles share
much more than their differences. There are numerous direct and
indirect links that can be identified among them. The articles
share a degree of commonality around topics (e.g. the organisa-
tion of research work is the focus of the three papers by Yegorov,
Heinze and colleagues, and Frietsch and colleagues), approaches
(systemic approaches are apparent in almost all the papers of this
issue), and levels of analysis (e.g. supra-national entities such as
those discussed by Aghion and colleagues (science-technology-
innovation-growth systems), Freeman and Soete (the STI system)
and Faulkner (Europe)). Yet a qualitative analysis of the references
cited in these papers shows a limited overlap for the papers within
the clusters noted above and even less so across the entire set of
papers. A discourse analysis of the papers shows wider semantic
diversity beyond the use of common key words such as science,
technology and innovation. Overall, the set of articles would seem
to reflect a high level of specialisation among the research commu-
nities of practice, engaged in separate discussions and debates that
do not extend to the overall field (which consequently comes across
as rather fragmented).

Nevertheless, this specialisation and fragmentation coexists
with a tendency to unity and a search for a shared paradigm,
achieved either through synthesis and integration or through iden-
tifying new possibilities. In each period in the history of the field,
a specific framework or perhaps even a proto-paradigm seems to
have prevailed (e.g. systems of innovation in the 1990s as in Hart,
and evolutionary and systemic paradigms more recently as in Nill
and Kemp, and in Aghion and colleagues). That framework attracts
support because of its apparent ability to deal with a specific set
of societal problems that are seen as needing to be solved at that
particular time (e.g. slow industrialisation in the 1960s, the energy
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crisis of the mid-1970s and again today, competitiveness in the
1980s and 1990s, and the environmental impact of our activities
and the search for green alternatives at the present time). More-
over, a set of ideas has come to be widely accepted at the level of the
field over time, sometimes coexisting with but often challenging, or
even overthrowing, previous conventional wisdom. These include
the following: that the relationships between science, technology
and innovation are interactive rather than linear; that the process of
technological development and innovation is more one of evolution
than the ‘spontaneous’ creation of new technologies and innova-
tions; that the innovative capacity of a nation depends not only on
the strength of individual ‘players’ (firms, universities, government
research laboratories) but perhaps more importantly on the links
between those actors; that regulation can stimulate as well as con-
strain innovation; that firms carry out R&D not only to generate
new technologies but also to absorb and exploit the results of R&D
carried out by others; that firms are perhaps better viewed from
a resource-based perspective than from the viewpoint of transac-
tional economics; and that economic growth and sustainability are
not necessarily mutually incompatible.

Searching for common themes and features within the STI pol-
icy research field, we should remind ourselves of the role of people
as carriers of ideas, intellectual frameworks, concepts, traditions,
methods, and research priorities (Abbott, 2001) and that research
problems, like researchers, have ‘careers’, so they ‘rise and fall’
(Hilgartner and Bosk, 1988). We recognise that success in the world
of research generally entails ‘standing on the shoulders of giants’
and selectively borrowing (with due acknowledgement), develop-
ing and recombining existing ideas but framing them in a way that
provides a fruitful sense of novelty. Contextual conditions influ-
ence research practices, but conflicts between inter-generational
cohorts also play an important role: new generations of researchers
often seek to challenge the ideas of those who came before them,
before becoming the ‘old guard’ for the next generation to take on.
Moreover, there are many situations in society that have the poten-
tial to be framed as social problems and which deserve societal
attention, but only a few at each moment in time come to be col-
lectively defined as such. So they enter and subsequently exit the
public agenda and our own research agenda in STI policy, often for
a number of different or even conflicting reasons.!”

4.1. Pluralism in STI intellectual technologies

The articles in this special issue share a strong attention to the
design, use and evaluation of ‘intellectual technologies’ (Bell, 1973)
- conceptual categories and specialised languages but also tools,
frameworks, methodologies and theories - that belong to our field.
The intellectual technologies employed in this set of papers vary
quite widely, illustrating the conceptual, theoretical and method-
ological pluralism of the field. In many cases, these intellectual
technologies have been created by importing conceptual categories,
theories and tools from other fields, and synthesising and adapt-
ing them to our field through extensive innovative work (see,
for instance, Freeman and Soete’s discussion of innovative work
on STI indicators, or Nill and Kemp’s discussion of evolutionary
approaches to innovation policy). New conceptual categories that
are imported from other academic fields to extend and enrich
the vocabulary for analysing science, technology and innovation!®

17 For example, genetic engineering and GM food have been viewed by certain
governments, major corporations, parts of the scientific community and some in
the media as a source of benefits for society, whereas they are viewed as ‘problems’
by many activists, other scientists and even some governments.

18 Forinstance, the biological concept of a ‘niche’ has been appropriated both by the
transition management/socio-technical transitions community of research practice

are used as metaphors or analogies to help understand empirical
phenomena (e.g. the evolutionary metaphor imported from bio-
logical sciences to social sciences to understand cultural evolution,
for example). They may then be assembled in conceptual or ana-
lytical frameworks or in middle-range theories!'® to guide policy
analysis. Disciplinary theories and general-purpose theories (often
of a higher level type, such as complexity theory) are sometimes
imported from other areas in an effort to create indigenous, ‘middle
range’?0 and interdisciplinary theories. The same applies to generic
tools such as computer simulation based on agent modelling or
social network analysis, which are now regularly used in our field.

These intellectual technologies appear to be rather different
from those adopted by researchers in the STI policy field a few
decades ago. New intellectual technologies derived from various
systems, evolutionary and complexity perspectives developed in
other fields now occupy the space that in the 1970s was occupied by
approaches such as linear programming, risk analysis, and stochas-
tic models derived from operations research and decision analysis.

4.2. Relationship between policy practice and policy research

All the papers directly or indirectly touch upon the relation-
ship between STI policy practice and STI policy research, although
they provide rather different takes on this. In some cases, the
relation between academics and practitioners is viewed through
the metaphor of the Red Queen of Alice in Wonderland, with aca-
demic policy researchers “trying to stay ahead of policy abuse”
(see Freeman and Soete, 2009). Alternatively, it is argued that sci-
entists sitting on expert advisory committee and professors of
science policy need to be aware of the strategic behaviour and
rhetoric of politicians and policy makers, who would often like to
avoid responsibility for taking decisions on controversial issues and
instead outsource decisions (and any subsequent blame) to them
(see Millstone, 2009). In other cases, policy makers are viewed as
reflexive practitioners who may in some respects be ahead of aca-
demics in terms of embracing evolutionary and systemic policy
frameworks, although the latter seem well on their way to catching
up (Nill and Kemp, 2009).

The relationship between STI policy research and practice has
direct consequences for the evolutionary nature and purpose of STI
policy research and whether we are discharging our responsibility
to society in terms of the instrumental and critical purposes of our
research. We need to question whether we are suitably balancing
the four components of STI policy research previously described,
and whether we are providing, besides tools and methodologies,
ways of ‘thinking otherwise’, and challenging taken-for-granted
assumptions and values. In short, are we still STI policy ‘scholars’ or
are we in danger of becoming merely STI policy ‘technologists’?

5. Epistemic, normative and practical challenges for the
field of science, technology and innovation policy research

From the previous discussion, we can identify three main types
of challenges that confront the field. Although these are highly
interdependent, for the sake of clarity of the discussion, we consider
them separately.

in STI, and by population ecology in organisational studies, although with rather
different meanings.

19 See Wyatt and Balmer (2007) on middle-range theories in the STS field.

20 Merton's concept of ‘middle-range’ theory was originally intended for sociology,
but it has been extended to others fields such as archaeology and nursing. Middle-
range theories ‘seek to establish scientific laws about the impact of particular social
features on particular activities and avoid making comprehensive statements about
society’ (Menzies, 1982, p. 123).
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5.1. Epistemic challenges

As we have noted, the STI policy field is an intrinsically inter-
disciplinary, problem-oriented and pluralistic field, and certain
epistemic challenges follow from this. First of all, synthesising, com-
bining and integrating words, ideas, concepts, theories, frameworks
and existing knowledge (or even just tinkering with them) is always
going to be a challenging activity. For instance, when development
and sustainability are linked together in a new concept like sus-
tainable development, the compatibility among the goals or the
mechanisms to create a positive-sum game for humankind and
the planet are assumed, but not argued or demonstrated with evi-
dence (Johnston, 2003), with the result that we can quickly find
ourselves on shaky grounds. Furthermore, translational and inter-
actional work is required to operate across disciplinary boundaries,
and life in the interaction zones is never easy, as scholars in science
and technology studies and particularly the sociology of science
have noted (e.g. Galison, 1997; Collins, 2004).

The combination of various systems-based, complexity and evo-
lutionary theories to provide the underpinnings for our conceptual
frameworks, requires first explaining what specific theories we
are referring to, how they can be adapted to the social systems
that we are focusing on, and how they can be integrated to pro-
duce new social theories that explain phenomena in complex and
evolutionary social systems. For instance, since the 1970s we can
identify a shift to a more systemic way of thinking in our policy
research, a framework which offers a set of powerful conceptual
tools — such as system, element, relationship, input, transformation,
output, environment, feedback, control and hierarchy - that can
be used to analyse different empirical phenomena and problems
that fall within the STI policy research domain. Systems thinking,
since the early developments with systems dynamics within the
fields of operational research and engineering, has gone through
many subsequent developments. However, it has thus far failed
to produce a ‘general system theory’ that describes the behaviour
of all systems, whatever their type, and that at the same time is
empirically relevant (Jackson, 2001). It is now a portfolio of differ-
ent approaches, methodologies and supporting toolboxes, which
includes systems dynamics, systems analysis, soft systems thinking,
and critical systems thinking (Forrester, 1961; Churchman, 1971;
Checkland, 1981; Lane, 1999). These approaches, methodologies
and supporting ‘toolboxes’ can be used to tackle complexity in a
variety of social systems. However, it should be noted that differ-
ent approaches to systems thinking may embody implicit theories
such as the feedback approach in system dynamics (Forrester, 1961),
even though these implicit theories are not social theories. Specific
systems approaches may also incorporate certain social assump-
tions (Lane, 1999). In general, the specific systems approaches
adopted should be clearly identified, and their implicit assumptions
and social theories need to be made explicit. The same need for
clear identification and transparency of assumptions and theories
applies when we draw upon complexity or evolutionary theories
to design our intellectual technologies.?! Furthermore, if we adopt,
say, a systemic, complex and evolutionary lens22 as a new intellec-
tual meta-perspective on which to build frameworks that are useful
in analysing social problems and devising solutions, we imme-
diately run into another related epistemic problem: the need to
reshape our learning tools to educate not only ourselves but also

21 See, for example, the discussions of evolutionary theories in social sciences
compared to biology at http://etss.net/ and in particular of evolutionary theories
in technological change in the book edited by Ziman (2000).

22 We focus here on the complex systems lens, but the same observations on
learning apply to other new intellectual technologies such as evolutionary, co-
evolutionary and ecological perspectives.

policy makers, citizens, and others about the sea-change in think-
ing that is required in order to successfully employ a complex
and evolutionary systems perspective in our activities (Goldstone,
2006).

Second, our theories, models and frameworks can be viewed as
‘maps’ that help us navigate the policy community in the process
of solving or ameliorating societal problems. At the same time, we
must bear in mind that ‘the map is not the territory’ (Korzybski,
1931); maps or models are simplified representations of something
more complex, but not the thing in itself. Sometimes we disagree
on the level of simplification or the mode of representation that
we judge appropriate in social sciences,?3 i.e. on what constitutes
a legitimate and useful model. Moreover, there is a belief among
some scholars that in certain circumstances good outcomes can
come from ‘bad maps’ or poor models. They argue that bad maps can
be useful in some circumstances (Weick, 1995; Rip, 2006, cited in
Shove and Walker, 2007; Nelson, 2008). For example, Weick (1995)
recounts a story told by the Hungarian Nobel Laureate, Albert Szent-
Gyorti, about a small Hungarian detachment that, after becoming
lost in the snow in the Swiss Alps, managed to survive and to return
to the main camp using and putting their faith (and lives), without
realising it, in the wrong map (in this case, a map of the Pyrenees!).
This story suggests that when we are lost, any old map will do and
good outcomes can come even from bad or wrong maps because
they do at least allow us to begin to act, generating outcomes in
a particular social context and making sense of those outcomes
(Weick, 1995, pp. 54-55).24 Along the same lines, Shove and Walker
(2007) stress the “value, productivity, and everyday necessity of an
‘illusion of agency™, picking up the argument of Rip that “illusions
are productive because they motivate action and repair work, and
thus something (whatever) is achieved” (Rip, 2006, p. 94, cited in
Shove and Walker, 2007). The history of medicine likewise shows
that ‘incorrect’ theories about the causes of some diseases can
sometimes lead to the unintended and unrelated discovery of a
successful treatment (Thagard, 1999; Nelson, 2008).2°

However, a word of caution as to how we deal with theories and
models of our field is necessary here. Our intellectual technolo-
gies and the actions that they cause have consequences, including
some that are unintended and generally unpredictable due to the
complex and evolutionary features of the social systems in which
we operate. Some of the consequences can be positive and may
lead to beneficial outcomes. Yet we need to consider carefully
the potential risks involved when a particular theory or model
acquires momentum and visibility in the academic or policy domain
through citations and other mechanisms associated with our cur-
rent academic knowledge production system. This is particularly
true when that theory or model becomes taken for granted, ‘the
only alternative in town’, and comes to dominate decisions on
the investment of resources to solve specific problems. In social
sciences and other areas of knowledge that deal with complex phe-
nomena like medicine, theories and models can become taken for
granted without any direct correlation with the real value they pro-
vide to our understanding and to our capacity to solve the problems
that first triggered their development. As with bad maps, when
we are lost or when we do not have any alternatives, good out-
comes can sometimes come from them, but not always. In certain
situations, ill-informed actions can have dire consequences, and

23 Many of our ‘models’ in social sciences are little more than boxes and arrows
arranged in a two-dimensional space.

24 perhaps there is an analogy here with the well known ‘placebo effect’ in
medicine.

25 See Nelson (2008) for a discussion of how theories do not need to be causally
valid to be useful in guiding action and “how the practical value of a theory that is
not connected with the actual causal forces at work can be very context specific” (p.
2).
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not doing anything, at least until we can figure out better alterna-
tives or better models, may in certain circumstances offer the better
option.

Third, the process by which certain developments in society
become first social problems, then policy problems and finally pol-
icy research problems is important but not at all well understood.
It deserves further study, especially in our field. As Becker (2003)
succinctly put it, “many different people have ideas about what in
society needs fixing.” Some scholars have argued that social prob-
lems are collectively defined, and they rise and fall on the public
agenda depending on a range of factors, many of which are not
directly related to objective conditions (Hilgartner and Bosk, 1988).
The genesis of policy problems and research problems is a critical
process in STI policy, just as much as deciding how those problems
can be addressed, yet we do not have any satisfactory theory for
this (Nelson, 1977). The current emphasis on the problems of the
environment in many public and academic arenas at the expense of
virtually everything else is an example of the competition among
social problems and the dynamics and social forces that under-
pin our current ‘social problems industry’ (Hilgartner and Bosk,
1988).

Finally, we face a number of epistemic challenges that we share
with other academic interdisciplinary fields. Specialisation and
division of labour in academic fields are well known and well stud-
ied phenomena (e.g. Becher and Trowler, 2001; Abbott, 2001). Less
attention, however, has been paid to processes of agenda-setting
in social sciences and in particular in interdisciplinary contexts
(Shove, 2006). We also need a better understanding of how we
theorise, what constitutes theory and reliable knowledge, and how
reliable knowledge is different from useful knowledge and its rep-
resentations (see e.g. Academy of Management Review, 1999 special
issue in Vol. 24, issue 4). Even the previously unchallenged assump-
tion that the right to research is available only to trained and
professional specialists has started to come under question and
action research is invoked as the way forward by some researchers
in our field (Appadurai, 2006).

5.2. Normative challenges

Thinking, learning and producing knowledge are all forms of
action. As academics, we think, learn and produce knowledge,
so we act. Doing research and disseminating knowledge thor-
ough talking (e.g. speeches, presentations, lectures) and writing
(publications) are our traditional forms of intervention. The lan-
guage that we use is not value-free but imbued with politics
(Bauman, 1991). Whether categorising, labelling, framing or mea-
suring, or developing an analytical framework for understanding
certain phenomena, our intellectual technologies are all forms of
intervention and means to certain ends, and as such they have
intended but also unintended consequences. We need to think for
whom these consequences may be beneficial or detrimental, by
what measure and across what space and scale (Shove and Walker,
2007).

Furthermore, let us ask ourselves two simple questions: Are our
means in danger of becoming our ends? Should we indeed be con-
cerned with the ends of society or only with means to achieve those
ends (cf. Burawoy, 2005)? Nelson (1977) gives a positive answer to
the latter and one that we would like to endorse: our task as pol-
icy scholars is not only to provide persuasive analysis that points
to problems, their interpretation and possible solutions, but also to
critically examine what values (and whose values) should be taken
into account in doing this. As Parsons (1937) and Simon (1947)
among others have argued, in every society at specific times cer-
tain ultimate ends (e.g. prosperity, happiness and peace) and values
(e.g. freedom and democracy) result in normative rules that shape
but do not determine specific actions. Actors, through their actions,

pursue more immediate ends, and guidance to action is provided
by these normative rules and perhaps by a theory or a point of view
regarding the key things or means-ends chains that, it is hoped, will
lead to the desired ultimate ends. In short, our framework for policy
analysis requires “both a normative structure, which helps to illu-
minate where one wants to go and provides criteria for choosing
good routes, and a positive or scientific structure, which provides a
map.” (Nelson, 1977).

A similar view has been put forward recently by Woodhouse
and Sarewitz (2007), who argue that it is part of our duty as pol-
icy researchers to establish whether, with our chosen forms of
intervention, we actually solved the problems that we intended
to solve, or whether we created new problems or made the exist-
ing problems worse. They invite us to reconsider and challenge in
STI policy research such things as the conventional wisdom of sci-
entific progress and the idea that research translates more or less
automatically into benefits for all:

scholars of science and technology studies have documented
the manifold ways that science and technology are political in
the sense of encoding some values and perspectives more than
others ... every scientist, ... every other participant in science
policy making pursues not the public interest but their own syn-
theses of public and private objectives. Nobody takes account of
every plausible perspective; everyone champions some inter-
ests and ignores or actually acts against others. (Woodhouse and
Sarewitz, 2007, p. 139; original emphasis)

Or put more succinctly, “people in and out of [social] science are
morally obligated to re-examine who gets what from science and
technology” (Woodhouse and Sarewitz, 2007, p. 148).

5.3. Practical challenges

In addition to the epistemic and normative challenges discussed
above, academic STI policy research is carried out in a context
within and outside academia that is rapidly changing and seems
to becoming ever more complicated, with consequences for the
nature and purpose of STI policy research and its relationship with
STI policy practice. STI policy practice depends in part on evidence
and research skills produced by STI policy research both within
and outside academia to analyse and solve problems. Evidence is
viewed by many policy practitioners as legitimate and useful when
it is the result of knowledge production that is ‘scientific’, i.e. a sys-
tematised, specialised mode of enquiry that results in seemingly
objective and value-free knowledge. Yet sometimes, the perception
is that policy research is useful only when it legitimises solutions
that have already been reached without analysis — when it pro-
vides ‘policy-based evidence’ rather than ‘evidence-based policy’
(Marmot, 2004). Universities do policy research but they are also
expected to train researchers in ‘social research technology’, i.e. the
routine application of techniques to problem-solving and the pro-
vision of a set of tools for investigation, enabling them to become
skilled in “pragmatically driven conceptual empiricism” (Williams,
2000).

STI policy research is not immune to current debates about the
changing role and purpose of the university in the 21st century
and the emerging reconfiguration of knowledge production (e.g.
Slaughter and Leslie, 1997; Nowotny et al., 2001; Delanty, 2001).
Like other academics, STI policy researchers are asked to come up
with concrete, relevant and easily quantifiable outcomes of their
work (e.g. publications), to be on top of the exponential growth of
media and the associated new technologies like the Internet that
transform their social roles and functions, and to respond to wake-
up calls claiming that academics who thought that the status of
intellectuals was the natural entitlement of university employment
were mistaken (Fuller, 2005). These debates indicate a strong need
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for individual and collective critical reflection on what it means
to be an academic and in particular an academic in STI policy
research.

Critically reflecting and re-imagining academic work is neces-
sary not only at the individual level but also at the organisational
and institutional levels. Surrounding these is a continuously
changing environment, in which the production of knowledge is
reconfigured in the light of the proliferation of different kinds of
knowledge and the emergence of other producers of knowledge
who have begun to occupy the spaces previously dominated by aca-
demics (Binks et al., 2006). The pressures that are driving these
changes also have organisational and financial implications for
academic STI policy researchers and for the existing institutional
forms in which academic STI policy work is organised (for instance,
research centres, programmes, disciplines, departments and uni-
versities), as well as for the outputs of their research work. It has
been suggested that the

restructuring in the mode of knowledge implies not the end
of the university but its reconfiguration. The great significance
of the institution of the university today is that it can be the
most important site of interconnectivity in what is now a know-
ledge society. . .. The university cannot re-establish the broken
unity of knowledge but it can open up avenues of communica-
tion between these different kinds of knowledge, in particular
knowledge as science and knowledge as culture. (Binks et al.,
2006, p. 8)

If we take this line of reasoning, there are opportunities for aca-
demic institutions, including those engaged in STI policy research,
as “knowledge arbiter and broker in a more complex and differen-
tiated knowledge production process” (Binks et al., 2006).

Other scholars argue that academics should view themselves
as more than just arbiters and brokers, and should also engage
in processes to envisage wide-ranging alternatives (Johnston and
Goodman, 2006), putting forward a convincing case for the
increased use of research imagination (Appadurai, 2000; Boden and
Epstein, 2006). What is needed from academics is a willingness to
take risks and a passion for social engagement26 — in other words,
not just studying the world but helping to change it through dif-
ferent forms of intervention (Bijker, 2003). Said (1994), amongst
others, has argued that defining the situation and discerning possi-
bilities for active intervention whether we perform them ourselves
or acknowledge them in others, providing a critique of ‘what is’ as
opposed to the many different visions of ‘what ought to be’, all these
provide academics with some hope for re-establishing their role in
society.

To conclude, we are aware that the above discussion of the
epistemic, normative and practical issues that we need to con-
front as researchers in the STI policy field might appear rather
overwhelming. Reflecting in a critical manner on the present, and
thinking, imagining and shaping the future is never easy. However,
in line with the quotation from Freire at the start of this article,
we see the unfolding evolution of our field as an ongoing search
among a set of possibilities, and the critical and reflexive analy-
sis of what we do today should be a source of inspiration and a
way of thinking otherwise about possible futures. Challenges can
be confronted or just ignored, but either choice has consequences.
We contend that a critical and collective conversation in our field, at
this stage in its development, is needed and that this can help equip
us in responding to the challenges outlined in this introductory
article.

26 What we mean here is somewhat different from the idea of ‘engaged scholarship’
put forward recently by Van de Ven (2007). Lack of space, however, prevents us from
elaborating the idea further here.

6. Conclusions

In this article, we have set out the goals and structure of this
special issue. As we have emphasised, it offers at the same time a
reflexive overview of the nature and purpose of science, technol-
ogy and innovation policy research at present, and an invitation to
begin a discussion in our field on our evolving research agenda and
on a number of emerging issues elaborated and illustrated by the
set of articles included here. Besides summarising what each article
is about, we have also highlighted those features that are connected
to the broader challenges currently confronting us in the STI policy
research field. We have distinguished three main types challenge
- epistemic, normative and practical - identifying and discussing
some of the main features of each. We hope that the reader will
find the following individual papers of interest, but will also see
the articles in this special issue collectively as an illustration of
emerging challenges. Perhaps some will then join us in a productive
conversation about the past, present and the future of our field.
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