Research Policy 41 (2012) 1219-1239

journal homepage: www.elsevier.com/locate/respol

Contents lists available at SciVerse ScienceDirect

Research Policy

The evolution of science policy and innovation studies

Ben R. Martin?b:*

3 SPRU - Science and Technology Policy Research, University of Sussex, UK

b Centre for Science and Policy (CSAP) and Centre for Business Research, Judge Business School, University of Cambridge, UK

ARTICLE INFO ABSTRACT

Article history:

Received 4 April 2011
Received in revised form

23 November 2011

Accepted 6 March 2012
Available online 5 April 2012

This article examines the origins and evolution of the field of science policy and innovation studies
(SPIS). Like other studies in this Special Issue, it seeks to systematically identify the key intellectual
developments in the field over the last 50 years by analysing the publications that have been highly cited
by other researchers. The analysis reveals how the emerging field of SPIS drew upon a growing range of
disciplinesin the late 1950s and 1960s, and how the relationship with these disciplines evolved over time.

Around the mid-1980s, substantial parts of SPIS started to coalesce into a more coherent field centred on
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becoming a discipline.

the adoption of an evolutionary (or neo-Schumpeterian) economics framework, an interactive model of
the innovation process, and (a little later) the concept of ‘systems of innovation’ and the resource-based
view of the firm. The article concludes with a discussion of whether SPIS is perhaps in the early stages of

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

The field of science policy and innovation studies (SPIS) is now
around 50 years old. From humble beginnings involving just a
few researchers in the late 1950s, it has grown to become a sig-
nificant field involving several thousand researchers (Fagerberg
and Verspagen, 2009). Some of its contributions have had a major
impact on neighbouring disciplines as well as within the field itself.
It is therefore timely to look back and analyse what has been
achieved.

The overall aim of this exploratory study is to systematically
identify the most influential intellectual developments in the field
of SPIS and analyse how these have evolved over time with a view
to addressing the following research questions. First, what are the
intellectual origins of the field and the disciplines upon which it
has drawn, and how have these relationships evolved over time?
Secondly, is the field beginning to coalesce around a common con-
ceptual framework and set of analytical tools? Thirdly, are there
potential links with other fields that are either absent or only
weakly developed, and, if so, why? Fourthly, what is the geographi-
cal breakdown of important SPIS advances, in particular with regard
to therelative contributions of North America and Europe, and what
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might explain that breakdown? Finally, is SPIS perhaps in the early
stages of becoming a discipline?

To address these questions, however, we first need to con-
struct a systematic overview of the field. Such an overview may
be useful for research students or ‘newcomers’ to the field, and to
academic faculty developing lecture courses and reading lists. It
may also offer SPIS ‘insiders’ a more comprehensive ‘map’ of field
as awhole, especially of areas seen as less directly linked (e.g. work
on medical or health innovations, or on organisational and other
non-technological forms of innovation). More specifically, it might
enable researchers to identify ‘gaps’ in the field, or potential syn-
ergies between previously rather separate bodies of research, and
hence offer guidance as to where they might most fruitfully con-
centrate their efforts. Lastly, the article may provide some insights
as to how ideas originate and come to exert a major influence and
how research fields develop. (However, detailed analysis of the fac-
tors affecting the impact of influential publications is left to future
research.)

In what follows, Section 2 first defines the scope of the field of
‘science policy and innovation studies’, while Section 3 reviews the
literature on previous attempts to map or review the field, including
similar studies in neighbouring social science fields. Section 4 sets
out the methodology employed to identify the SPIS contributions
that have had most impact on the academic community. Section 5
then analyses the origins and early development of the field, as
social scientists from a number of disciplines began to become
interested in science, technology and innovation, while Section
6 focuses on the most influential contributions from the 1980s
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onwards, showing how SPIS by then was becoming a more coherent
field centred on the adoption of an evolutionary economics frame-
work, an interactive model of the innovation process, the concept
of ‘systems of innovation’, and the resource-based view of the firm.
Lastly, Section 7 discusses the broad findings with regard to the
original research questions, assessing how far SPIS has coalesced
as a field and whether there are any ‘missing links’ with neigh-
bouring fields that, if developed, might further strengthen the field.
We consider the large and growing dominance of US authors and
identify possible reasons for this. Finally, we explore the question of
whether SPIS is perhaps in the early stages of becoming a discipline.

2. Definition and scope of field of ‘science policy and
innovation studies’

Before proceeding further, we need to specify exactly the focus
of analysis in this review. One problem is that different people have
labelled the various research activities on which we are focussing
in different ways. Another is that those labels have changed over
time. For example, in the 1960s, a common designation was ‘science
policy’ (or ‘research policy’), while in the 1970s and 80s various
combinations of science, technology and innovation (and varia-
tions on these such as engineering and R&D) were employed. By
the 1990s, however, the preference of many was to use ‘innova-
tion’ as the generic noun for characterising the field, with this term
being assumed to include aspects of ‘science’ and ‘technology’. Over
time, it likewise became apparent that the term ‘policy’ was too
narrow and misleading, with many researchers focusing more on
the management or economics of R&D, technology or innovation.
Rather than coming up with a label involving some combination of
‘policy’, ‘management’ and ‘economics’, many have therefore set-
tled on the simple, succinct label of ‘innovation studies’. However, I
have opted for the fuller, if slightly clumsier, label of ‘science policy
and innovation studies’ (or SPIS) to reflect the earlier history.

How might this field be defined? It is difficult to give an exact
definition of an emergent field like SPIS (Fagerberg et al., 2012).
A natural starting point may the definition provided by the lead-
ing journal in this area (ibid.; Fagerberg and Verspagen, 2009),
namely Research Policy. Consequently, the definition of SPIS used
hereis studies “devoted to analyzing, understanding and effectively
responding to the economic, policy, management, organizational,
environmental and other challenges posed by innovation, technol-
ogy, R&D and science. This includes a number of related activities
concerned with the creation of knowledge (through research), the
diffusion and acquisition of knowledge (e.g. through organizational
learning), and its exploitation in the form of new or improved prod-
ucts, processes or services.”!

This definition of ‘science policy and innovation studies’ is quite
broad but the essential element is that the subject matter, charac-
terised by the terms innovation, technology, R&D and science, is
studied using a range of social science disciplines (economics and
economic history, policy studies, management science, organisa-
tional studies, sociology, etc.). Included within it are the science,
technology and innovation-related components of the following:

e economics—including the economics of science, research or
R&D, of technology, and of innovation; also included is (neo-)
Schumpeterian economics (with its central focus on the role of
innovation), a considerable part of evolutionary economics (like-
wise), and a significant component of endogenous growth theory
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(which also gives particular prominence to technology and inno-
vation);

economic history and business history—the history of technology
and innovation, and the relationship of technology/innovation to
industrial development and economic growth;

policy—this includes the older terms ‘science policy’ and ‘research
policy’, ‘technology policy’, and more recently ‘innovation policy’;
management—R&D management, industrial R&D, new product
development, technology and innovation management, much
of entrepreneurship and of knowledge management, and those
parts of strategic management relating to R&D, technology and
innovation;

organisational studies—including organisational innovation, and
a large part of the resource-based view of the firm (e.g. focusing
on routines, core competences, dynamic capabilities, absorptive
capacity), along with certain aspects of organisational learning;
sociology of innovation—especially sociological work on the dif-
fusion of innovations; however, most sociology of science and
technology has been excluded, since this comes more under ‘sci-
ence and technology studies’ (see below).

Excluded under the above definition of SPIS are the following
areas (which tend to have their own research communities and
separate journals):

* most sociology of science and technology, along with much of
the history and philosophy of science—these form part of ‘sci-
ence and technology studies’, alargely separate field and research
community (Bhupatiraju et al., 2012; Martin et al., 2012);

® most scientometrics or bibliometrics research—again, this is a
rather distinct research community from SPIS (ibid.), so it has
been excluded here except where the research is clearly linked
to ‘science policy’, ‘technology management’, etc.;

e most energy and environment policy research, except where
technology or innovation is a key element (e.g. recent work relat-
ing innovation and sustainability);

e most literature on economic development, again except where
technology or innovation is again a key element (e.g. ‘technology
transfer’ or ‘appropriate technology’).

There are also certain areas that, although not specifically
excluded, may be only partially covered (perhaps because the
search revealed few highly cited publications for these). They
include ‘technology assessment’, ‘engineering management’, pub-
lic sector innovations, work on implementation of new technology
(e.g.IT), some literature on innovation diffusion (e.g. by marketing
researchers), and contributions by psychologists (e.g. on the rela-
tionship between organisations and innovation, or on creativity in
research and innovation).

Any attempt ata definition of the field of science policy and inno-
vation studies may seem somewhat arbitrary and subjective; in the
world of social science, there are no simple, unambiguous bound-
aries differentiating one set of research activities from another.
However, the above specifies exactly what has (and has not) been
included here and why.

3. Literature review

Next, let us consider the relationship of this study to previous
efforts to review the field. There have been several such attempts in
textbooks or handbooks and in review articles. Highly cited exam-
ples include Freeman [1974 & 1982], Freeman and Soete [1997],
Nelson and Winter [1977], Dosi [1988], Griliches [1990] and Brown
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