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00120 Helinski, Finland
b HECER, University of Helsinki, P.O. Box 17, 00014 Helinski, Finland
Received 15 June 2004; received in revised form 12 April 2005; accepted 3 June 2005
Available online 19 August 2005

Abstract
This paper provides evidence that capital–market imperfections hold back innovation and growth, and that public policy
can complement capital markets. We deliver the evidence by studying the effects of government funding on the behavior of
SMEs in Finland. By adapting the methodology recently proposed by Rajan and Zingales [Rajan, R.G., Zingales, L., 1998.
Financial dependence and growth. American Economic Review 88, pp. 559–587] to firm-level data, we show that government
funding disproportionately helps firms from industries that are dependent on external finance. We demonstrate that the result is
economically significant and robust to a variety of tests.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction
Government finance of industrial R&D is an important tool of innovation policy (see, e.g. Nevo, 1998).
This implies that governments think that where government finance of private R&D leads, innovation and
growth follow (see, e.g. OECD, 2000). The evidence
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on the effectiveness of these policies is however mixed
at best, as documented, e.g. by David et al. (2000) and
Hall and van Reenen (2000). This is slightly surprising
given that there is evidence that small and start-up firms
face higher cost of capital than their larger competitors
(Hall, 2002), and hence that there is room for such
policies. One reason for the lack of evidence may lie in
data, another in the research tools used (see Klette et al.,
2000). This lack of evidence is unfortunate both in light
of the importance of R&D subsidies as a tool of innovation policy, and their potential impact on innovation
and economic growth. The objective of this paper is to
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provide evidence on the question of causality between
finance in general and government finance to private
R&D in particular, and firm growth.1 We hope thereby
to contribute to the discussion of the effectiveness or
otherwise of these policies. To deliver the evidence we
focus on the effects of public policy on innovation and
growth of small and medium sized enterprises (SMEs)
in Finland.
This paper’s analysis tests a positive view of the role
of active public policy in capital markets. To test the
view, we borrow and combine insights from the literature on capital market restraints and growth (Hubbart,
1998 and Rajan and Zingales, 1998), and the research
on the effects of public policy on firm performance (see,
e.g. Lerner, 1999; Wallsten, 2000 and Lach, 2002)2 . We
argue that if there are economically significant imperfections in capital markets and if ‘government finance
leads’ (i.e. if it successfully complements capital markets), government funding may disproportionately help
innovation (R&D) and growth of firms in industries that
are dependent on external finance. It is this hypothesis
that we develop and test in this paper.
To provide new evidence on the role of government funding as a tool of innovation policy, we follow
a recent paper of Rajan and Zingales (1998, RZ for
short), where they made an important methodological
contribution by identifying industries’ technological
demand for external ﬁnance and measuring it in the
US. The main assumption of RZ is that there is a
technological reason why some industries rely more
on external finance than others. A prime example of
such technological variation is the cross-industry differences in the gestation periods of products. Another
is the variation in industry life cycles, such as that
between the tobacco industry and biotechnology. RZ
estimate industry-level growth equations on data from
other countries and include industry and country fixed
effects, and an interaction term between an industry’s
technological demand for external finance and a mea1 The sources and risk profile of funding for R&D can be quite different from that of funding for growth. These potential differences are
precisely the reason why we treat R&D and growth symmetrically
and use them side-by-side in our empirical analysis. Anticipating,
we obtain similar results irrespectively of the measure used. This
suggests that our conclusions do not depend on the choice of the
dependent variable. It also suggests that at least in Finland, government funding is also important for growth (and not just for R&D).
2 See also David et al. (2000) and Klette et al. (2000) for surveys.

sure of a country’s financial development.3 RZ find
that after controlling for industry and country fixed
effects, the coefficient of the interaction term is positive
and statistically significant. Their result suggests that
industries that are relatively more in need of external
finance develop disproportionately faster in countries
with better-developed capital markets.
We build on RZ’s methodology and amend it in two
ways. First, in place of their financial developmentvariable, we use a measure of the regional availability
of government funding to SMEs within a country. They
argue that financial development liberates firms from
the need of generating funds internally by helping firms
raise capital from sources external to the firms at a reasonable cost. We think that government funding should
lead to the same outcome, if it successfully augments
capital markets. Second, we shift the focus to the effects
of cross-regional, between-industry differences on a
firm-level variable. By focusing on firm-level performance we can correct for region and industry characteristics. Importantly, we can simultaneously address
the problem of reverse causality, which has been an
important concern in the studies on finance and growth
(see Rajan and Zingales, 1998), and selection effects,
which have been an important concern in the literature on government funding and firm performance (see
Wallsten, 2000).
We apply the amended methodology to recently collected firm-level data on Finnish SMEs that allow us
to disaggregate SME funding by its sources, including
external sources and the government. Using these data,
we identify an industry’s need for external finance from
data on SMEs operating in the metropolitan Helsinki
area that is the financial center and capital of Finland.
Under the assumption that capital markets in Helsinki
are relatively frictionless, this method allows us to identify an industry’s technological demand for external
financing. Like RZ, we make the further assumption
that such technological demand carries over to other
geographical areas in Finland and we examine whether
the availability of government funding (outside the
metropolitan Helsinki area) helps firms in indus3 Recently, Cetorelli and Gampera (2001) have extended RZ’s
framework to examine the effects of banking market structure on
growth. See also Carlin and Mayer (2003) who build on RZ’s framework to evaluate the relationship between industrial activity and the
structure of countries’ financial and legal systems.

