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4. Economics of Innovation
Policy?

Tuomas Takalo, Hanken School of Economics and HECER and Otto Toivanen,
KU Leuven, Aalto University and CEPR

Abstract

We argue that the design of innovation policy in the Nordic countries
should better acknowledge i) the uncertainty related to outcomes of
innovative activities, ii) the benefits of agglomeration, iii) the effects of
being small open economies, and iv) the impact of digitization. All these
call for a predictable institutional environment that allows research-
resources to agglomerate through a bottom-up process and to flow to
their best, often unexpected, uses. Indirect innovation policies such as
e.g. basic research, education, competition policy, and financial and la-
bor market regulations may be more important than direct innovation
policies such as intellectual property and government support for pri-
vate R&D, especially in small open economies where benefits from di-
rect support of private R&D and strong domestic intellectual property
rights are low.

1 Tuomas Takalo, Hanken School of Economics, E-mail: tuomas.takalo@gmail.com. Otto Toivanen, KU Leu-
ven and CEPR, E-mail: otto.toivanen@kuleuven.be. We thank Ari Hyytinen, Markku Stenborg, Matti Pohjola,
Jesper Roine, Petri Rouvinen, and the seminar participants at the NPER conference in Helsinki for useful
discussion and comments. Toivanen thanks the Bank of Finland for hospitality. The usual caveat applies.



4.1 Introduction

The key driver of economic growth is innovation (see, e.g., Aghion and
Howitt, 2009). This consensus on the policy goal - to foster innovation -
has not lead to agreement as to the means to achieve it. Recent books
written by academics for the wider audience illustrate the large varia-
tion in policy advice: Lerner (2009a) and Acemoglu and Robinson
(2013) argue that governments should focus on creating the right insti-
tutional environment for the private sector to work. Mazzucato (2013)
and Atkinson (2015) make strongly the case that governments should
take an active role in choosing the direction of research, development
and innovation activities. The objective of this article is to discuss what
economic research suggests as to what innovation policy should look
like and what role the government should take.

At the heart of the economic approach to innovation policy is the
concept of market failure which creates a wedge between social and
private returns to innovative activity.Z The main market failure in the
area of innovation is the imperfect appropriability of the returns to re-
search and development (R&D) investments, as innovative firms and
individuals cannot capture all benefits that their innovations provide,
but share them with consumers and other firms and users (Nelson 1959
and Arrow, 1962).3 Financial market imperfections in relation to the
funding of R&D investments are often mentioned as another important
market failure (see Hall and Lerner 2010 and Kerr and Nanda 2014 for
surveys). As a result of these market failures, the private sector is likely
to invest too little in R&D activities.# Roughly speaking, the private sec-

2 Some scholars such as Nelson (2009) and Mazzucato (2013) forcefully argue that market failure allows a too
narrow role for the government, and advocate the systems of innovation approach instead. We primarily view
this difference as a semantic one. For example, in the cases that Mazzucato (2013) brings forth to argue for an
active government, the government acts to correct market failures such as missing markets, imperfect competi-
tion, imperfect information and other systemic problems that are not solved by market forces.

3 We will use the words “R&D”, “invention”, and “innovation” almost interchangeably albeit they do involve
subtle but important differences. See, e.g.,, Carlino and Kerr (2015) for a discussion.

4 R&D projects may also generate negative social externalities (e.g., competition at the marketplace may lead
to business stealing and duplication of R&D costs). While in theory these adverse effects of R&D investments
could result in overinvestment in R&D, in practice underinvestment due to imperfect appropriability and
financial market imperfections is a much more likely outcome. For example, Jones and Williams (1998)
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tor should take care of activities where social welfare mainly consists of
private profits, and the government should provide those activities with
high social returns but low or non-existing private profits, and in the
possibly large grey area in-between, the government may design poli-
cies that complement innovation in the private sector and steer the pri-
vate sector to choose actions that are closer to the social optimum.

The starting point of our analysis is the fundamental challenge of
innovation policy: how to encourage the development of new innova-
tions while achieving the potentially conflicting goal of ensuring maxi-
mal diffusion of those innovations? We stress four features that shape
innovative activity and the government’s role in it. First, there is con-
siderable uncertainty as to who will succeed in research and in com-
mercializing that research and when. The endemic informational prob-
lems in innovation create scope for both positive and negative unin-
tended consequences of government policies.>

The second feature which we stress is agglomeration. Evidence (e.g.,
Jaffe, 1989, Cowan and Zinovyeva, 2013, and Carlino and Kerr, 2015)
suggests that agglomeration of innovative activities leads to higher
productivity, and should thus be encouraged. In our view the best op-
tion to foster agglomeration is to invest in high-quality basic research
and to build an institutional environment that channels, in a bottom-up
manner, human and financial capital to those geographic and intellectu-
al areas that show signs of success.

Our third key feature is the universal good nature of knowledge.¢
This is a two-edged sword for the Nordic countries: On the one hand, it
means that the Nordic countries should actively suck in new knowledge
generated by the more than 99% of human population living elsewhere.

estimate that the socially optimal level of R&D in the US would be 2-4 times the actual one, despite all the
policies of promoting innovation that are already in place.

5 Holmstrom and Myerson (1983) provide an important analysis of how incomplete information affects the
social planner’s problem of which policy to choose.

6 Admittedly there is evidence that knowledge spillovers are still to some extent local (which provides a
rationale for favoring agglomeration within countries, as discussed in the previous paragraph). At the same
time, there is plenty of evidence of increasingly strong international knowledge flows (see, e.g., Griffith et al.
2011). As an early example, the first Finnish telephone company was established in Helsinkiin 1877, only in
a year after Bell got his patent on the telephone in the US.
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On the other hand, this means that a large part of the wedge between
social and private welfare, i.e., the very basis for an active government
role in supporting innovation, disappears.” Almost without exception,
the existing literature on innovation policy takes a “large country” ap-
proach. Some policy conclusions, however, may change markedly when
a small open economy approach is adopted.

Fourth, the design of innovation policies should take into account
that we are only in the early phases of digitization that is increasing in-
ternational knowledge flows and bringing other large but unknown
changes to us. The best way to prepare for the future is to provide a
sound institutional structure that allows the economy to adjust. This
calls for increased flexibility at all levels of the institutional set-up, and
especially in education.8

This takes us to the main point of this article: the most important
innovation policies are likely to be “non-innovation” policies that de-
termine the institutional environment for innovation but are not direct-
ly aimed at promoting innovation. Education, basic research, financial
and labor market regulations, competition and regional policies, and
bankruptcy laws are examples of “indirect innovation” policies that may
affect innovation more than direct innovation policies such as intellec-
tual property, and government support for private R&D.

The remainder of the paper follows the above themes, In Section 1
we discuss direct innovation policies. Section 2 is devoted to indirect
innovation policies. We offer conclusions in Section 3.

7 A large part of the wedge between social and private welfare is consumer surplus. In the case of, say, Astra
pharmaceuticals, most of the consumer surplus generated by Astra’s new drugs resides somewhere else but
in Sweden and should be ignored when designing an innovation policy that maximizes the social welfare in
Sweden. Also, technological spillovers contributing to the welfare wedge partially flow abroad.

8 For research on the impact of digitization, see, e.g., Greenstein et al. (2013) and Goldfarb et al. (2015).
Brynjolfsson and McAfee (2015) and Bessen (2015) popularize this research.
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4.2 Direct innovation policies

4.2.1 Intellectual property rights

Intellectual property has many facets that have been extensively ana-
lyzed (see, e.g., Menell and Scotchmer, 2007, for a survey). Intellectual
property attempts to solve the fundamental tradeoff of innovation poli-
cy by legal means, as it confers an innovator a temporary exclusive right
to her innovation. This right provides a possibility to monetize innova-
tion and thereby enhances the incentives to innovate. After the right
expires, the innovation and protected knowledge becomes freely usable.
The basic disadvantages of intellectual property right are the reduced
consumer surplus and technological spillovers that follow when the
property right is in force. Basic economic theory (see, e.g., Takalo,2001,
for a summary) suggests that as a result of these trade-offs, there should
be an inverse-U shaped relationship between social welfare and the
strength of intellectual property protection.

Somewhat puzzlingly, however, to date there is little evidence that
stronger intellectual property generates more innovation (see. e.g., Bol-
drin and Levine, 2008 and Lerner, 2009b). As a necessary condition for
a welfare improving intellectual property policy is that it enhances in-
centives to innovate, this suggests that weaker intellectual property
rights would be optimal.

Over the recent decades economic research of intellectual property
has focused on cumulative innovation, which has produced a more nu-
anced view of the intellectual property system. On the positive side, the
intellectual property system has created a market for knowledge (for
evidence, see, Branstetter et al., 2006, Serrano, 2010 and Galasso et al,,
2013) that in some circumstances may have facilitated knowledge
transfers and financing of innovations. But the literature has document-
ed another major draw-back of the intellectual property system: the
boundaries of intellectual property rights are inherently imprecise and
are ultimately defined by courts. From an innovator’s point of view this
leads to a threat of intellectual property disputes, which acts like as a
tax on innovation. As a result, the basic theoretical result of the positive
effect of stronger intellectual property on innovation may be over-
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turned when innovation is cumulative and boundaries of intellectual
property imprecise (see, e.g., Bessen and Maskin, 2009), potentially ex-
plaining the puzzling empirical results.®

Even when these more complex effects are acknowledged, stronger
intellectual property rights are hardly welfare improving. If anything,
recent empirical research suggests that social costs related to imprecise
boundaries of intellectual property rights are rising and, at least in the
US, may exceed the social benefits of the intellectual property system
(Jaffe and Lerner, 2004, Boldrin and Levine, 2008, Bessen and Meurer,
2008, and Turner et al., 2013).10

For a small open economy, an optimal intellectual property system
would probably warrant strong intellectual property rights in the rest
of the world but weak intellectual property rights at home (Scotchmer
2004a). This would allow the country’s own citizens and firms to use
and experiment with innovations developed elsewhere more easily but
exporting firms would nonetheless have incentives thanks to strong in-
tellectual property rights abroad. The drawbacks of the strong intellec-
tual property rights would be borne by citizens and firms abroad.

4.2.2 Government funding of private R&D

Public funding of private R&D through subsidies, soft loans, and tax in-
centives is a widely used policy tool. OECD countries spent almost
USD 50 billion of taxpayers’ money on supporting private R&D in
2013.1t Governments have also adopted more tools over time, especial-

9 Some recent empirical papers attempt to test the predictions of the basic theory of intellectual property,
and the theory of intellectual property with cumulative innovation separately: See Izhak et al. (2015) for the
basic theory, and Williams (2013), Sampat and Williams (2015), and Galasso and Schankerman (2015) for
cumulative innovation. The findings of these studies support those of the earlier ones: A positive causal
effect of stronger intellectual property on innovation is difficult to come by.

10 An important exception is Aghion et al. (2014) who show that countries with stronger intellectual proper-
ty regimes may benefit more from reforms that enhance competition in the marketplace.

11 We arrive at this figure by multiplying Business Enterprise R&D (BERD) measures in 2010 PPP USD by
the percentage of BERD financed by government, obtained from OECD Main Science and Technology Indica-
tors www-site (accessed 16 September 2015). The same figure for the 5 Nordic countries was a little over
USD 1billion.
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ly introducing R&D tax credits (e.g., Finland introduced tax credits for
2013-2014, and Sweden in 2014).

The basic mechanism of most of these support schemes is similar in
that the government pays some fraction of the marginal cost of R&D.12
Lowering the marginal cost means that a supported firm invests more,
at least partially closing the gap between the privately and socially op-
timal levels of R&D. There is also a hope that additional finance by the
government would attract new firms to start R&D, but recent research
shows that existing policies merely lowering marginal costs of R&D are
not effective policy tools to this end (see Czarnitzki et al., 2015 and Lach
et al, 2015). Extrapolating the results from the literature on corporate
taxation (e.g., Devereux and Griffith, 1998), it is likely that average R&D
cost, and not the marginal one, is what matters for the firms’ discrete
decisions on whether to start investing in R&D or not.

These financial support policies have also important differences.
First, subsidies can be tailored for each project for which the govern-
ment receives an application (for research that makes use of this, see
Takalo et al,, 2013a), whereas every eligible firm can make a claim for
tax credits.’3 One thus needs to trade off the propensity of firms to ap-
ply and receive support with the government’s ability to tailor the sup-
port to the particular project. The application process for subsidies also
means that the government may become a focal point for information
on emerging agglomeration patterns.

Second, tax incentives in their purest form only work for firms that
are profitable and pay taxes. This severely hampers their effectiveness
in encouraging start-up innovation. Many countries like Norway and the
Netherlands have therefore resorted to “subsidy-like” tax incentives
where the R&D-performing firm gets what amounts to a discount on
labor-related social costs and taxes. A further problem with tax credits,
especially if they have a cap, is that a large part of government expendi-

12 This is the case e.g. in all the European countries whose schemes we are familiar with.

13 [n several European countries the probability of applying for an R&D subsidy is usually below 10%, and
below 20% even for R&D performing firms (see Czarnitzki et al. 2014). One should however note that the
uptake of R&D tax credits is not universal either. Busom et al. (2012) report a usage rate of less than 50% in
Spain for R&D - performing (i.e., eligible) firms, and in the Netherlands the usage percentage is round 80%
for firms with > 10 employees and round 40% for smaller firms (Verhoeken et al. 2012).
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ture consists of transfers to firms investing beyond the cap, with no in-
centive effect.1* For this reason some countries (e.g., US) give tax credits
on incremental R&D. This in turn distorts firms’ investment decisions
over time.

Given the amounts of tax euros channeled to private sector R&D
through these policy tools, it is no surprise that a vast empirical litera-
ture studying their treatment effects exists.15> Takalo et al. (2013b) em-
phasize that the extent to which government support increases private
R&D do not directly map into social benefits. The reason is that a firm
equates the private benefits of R&D with the marginal cost of R&D, but
ignores consumer surplus and knowledge spillovers. For example, a
small increase in an investment in an R&D project creating large con-
sumer surplus and spillovers may be socially much more beneficial than
a large increase in R&D in a project with small (but still positive) con-
sumer surplus or spillovers.

In small open economies, one should pay attention to the share of
consumer surplus and spillovers flowing outside the borders where
they do not benefit the local tax payers (Conti 2015 and CzarnitzkKi et al.,
2015). While existing policies typically impose restrictions on offshor-
ing of government funded projects, the open-economy view could call
for more radical changes in policy-thinking. For example, if the outflows
of consumer surplus and spillovers constitute a large share of the wel-
fare effects of R&D beyond private profits, private R&D without support
may be close to the socially optimal level from a national point of view.
For another example, while the standard theory suggests that R&D pro-
jects waiving (strong) intellectual property should be prioritized when
granting R&D subsidies, in a small open economy the argument is
weaker in the case of exporting firms. These open-economy considera-
tions also suggest that the benefits from international coordination of

14 For example, both the Finnish R&D tax credit scheme (that was in place 2013-2014) and the Swedish one
introduced in 2014 have such a cap.

15 For literature surveys on the effects of R&D subsidies, see David et al. (2000), Klette et al. (2000), Garcia-
Quevedo (2004), Cerulli (2010), and Zufiica-Vicente et al. (2014), and on the effects of R&D tax incentives,
see Hall and van Reenen (2000), Mohnen and Lokshin (2010), and European Commission (2013).
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R&D support policies could be large (see Czarnitzki et al., 2015 for a
welfare comparison of national versus EU-wide support policies).

4.2.3 Other innovation policy tools

Prizes and contests are an old way of supporting innovation (see
Scotchmer, 2004b) but over the past century they have been relatively
little used. Using Maurer and Scotchmer’s (2004) classification of prize
types, targeted prizes are posted ex ante by a sponsor (e.g., a public
agency) who has identified a problem to be solved. The prize is awarded
to the first entity that solves the problem. For example, the Clay Mathe-
matics Institute announced in 2000 a USD 1,000,000 prize for the first
solution for each of seven unsolved mathematical problems.

Blue-sky prizes are awarded ex post for innovations that the sponsor
considers valuable. A blue-sky prize could be granted in an ad hoc man-
ner each time the sponsor observes a particularly valuable innovation,
or the sponsor can commit to grant the prize. The Nobel Prize is the
most well-known example of blue-sky prizes, and the Finnish Millenium
Technology Prize another. The incentive of effects of blue-sky prizes are
probably quite small, and they should be seen more as a marketing tool.

In contrast, targeted prizes could constitute an efficient innovation
policy tool. If the rewarded solution is put in the public domain for free
use, the prizes completely solve the ex post problem of diffusion of in-
novations. The problem with targeted prizes is that the sponsor should
know ex ante what should be invented.

Setting up contests for targeted prizes helps to aggregate infor-
mation from innovators, as the sponsor can compare the proposals.
Modern information and communication technologies have enabled
both the public and the private sector to set up innovation prize plat-
forms (such as Challenge.gov) where not only solutions but also prob-
lems are posted. Such crowdsourcing, another manifestation of the
changes brought by digitization, provides a new avenue to identify the
right problems for prizes and set up contests.

Another tricky task with prizes is to make sure that they reflect the
social value of innovations so that they are of proper size. Estimating a
proper size for a prize is difficult since this not only depends on the val-
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ue of an innovation but also the costs of creating it. Kremer (1998) pro-
poses an interesting public patent-buyout solution to the problem of
eliciting information: The patent authority could auction a patent right
and use information revealed by bids so as to give an appropriate re-
ward to the patent applicant. To preserve incentives in the auction, a
patent grant should de facto be granted with a small probability, other-
wise the invention could be put in the public domain. Shavell and Van
Ypersle (2001) propose a simpler, but less perfect, mechanism to relate
the size of prize to the value of innovation, reminiscent of the royalty-
based licensing fees.

Being monetary rewards, prizes are vulnerable to misuse and ex
post opportunism (e.g., once the problem is solved, why should the
sponsor give the reward).1¢ Furthermore, contests inherently involve
duplication of R&D costs when the participants race against each other
to obtain the prize.

Nonetheless, targeted prizes provide an underused tool of innovation
policy. For example, there are numerous diseases that are more prevalent
mostly in the Nordic countries. Posting a correctly designed prize would
be a simple means to complement (the small) market incentives.

Public procurement and production also provide tools for innovation
policy. Governments can provide services to complement private sector
innovation, work in partnerships with private entities, buy innovations
from private contractors, or directly produce innovations themselves.
Such public procurement and production of innovations and complemen-
tary services have been widely used thorough the economic history (see,
e.g, Scotchmer, 2004b and Mazzucato, 2013), but still may have some
untapped potential for innovation policy (Edler and Georghiou, 2007).

In theory, some public innovation support services, direct public pro-
duction and procurement share the benefits and costs with targeted priz-
es. On the one hand, the ex ante incentives to innovate can be inefficient,
since the decision of what to invent and what information to produce is
made by the government. On the other hand, nothing prevents efficient
diffusion of innovations ex post. However, a part of public procurement

16 A classic example of these problems is the Longitude prize (see., e.g, Sobel, 1995).
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and production is concentrated on nationally strategic sectors such as
defense with the purpose of minimizing the diffusion of research results.

Promotion of research joint ventures (RJVs) and other forms of R&D
cooperation is a widely used tool of innovation policy in industrialized
countries. RJVs allow participating firms to internalize technological
spillovers and thereby they should enhance R&D efforts. Therefore, R]Vs
are, for example, prioritized in subsidy allocation decisions in several
countries, and constitute a block exemption under the EU competition
law. There is some evidence (e.g.,, Branstetter and Sakakibara, 2002) that
R]Vs have the stated beneficial effects in enhancing spillovers and R&D
efforts. There is however also evidence that R]Vs are primarily motivated
by cost sharing (Réller et al., 2007) and lead to product market collusion
(e.g, Hellman and Sovinsky, 2010 and Duso et al, 2014).

4.3 Indirect innovation policies

4.3.1 Education

There is rather little robust empirical evidence on the relation between
education and innovation.1? One exception is Toivanen and Vadninen
(2015) who find a positive causal impact of education on invention. This
suggests that indeed, a policy reaction to Jones’s (2005) advice of “hav-
ing more inventors in order to become richer” as a society is to increase
investments in (engineering) higher education.

A key insight from innovation research is the skewed distribution of
innovative outcomes, with a low median but a high mean value of innova-
tions (e.g. Pakes, 1986 and Lanjouw, 1998). To us, this seems to call for an
education system that generates a wide-skill base and allows different
skills to be combined in possibly unexpected ways, i.e., an education sys-
tem that encourages individuals to acquire a variety of skills and allows
individuals with specialized skills to easily match with each other.

17 There is a very large literature on the causal effect of education on individual wages.
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It is well known that innovative activity is concentrated geograph-
ically and that high-quality universities play a central role in this ag-
glomeration process (see Audretch and Feldman, 1996, for a seminal
paper, and Carlino and Kerr, 2015, for a survey of the empirical evi-
dence). Top universities contribute to the agglomeration of innovative
activity in many ways. One important channel is the supply of educated
individuals on which innovative activity depends: For example, Moretti
(2004) finds a 0.5 percentage point increase in the plant-level produc-
tivity as the consequence of a 1 percentage increase in the share of col-
lege graduates in the population of a metropolitan area in the US.

As small open economies, the Nordic countries greatly benefit from
the knowledge and innovations created elsewhere. While innovation
continues to exhibit locational economies of scale also in future, digiti-
zation and modern ICT are making knowledge flows less dependent on
geography (Griffith et al,, 2011), suggesting a crucial role for education
in enhancing absorptive capacity of the countries.

4.3.2 Basic research

There is plenty of anecdotal evidence of successful private sector inno-
vations that are based on research in government funded laboratories
and universities, often without a direct commercial objective in mind
(see, e.g., Mazzucato, 2013). But just as in the case of education, there is
little in terms of rigorous causal evidence.l® Basic research done at
high-quality universities is a source of significant local knowledge spill-
overs to the private sector (e.g., Jaffe, 1989, Breschi et al., 2006, and Car-
lino and Kerr, 2015). As innovative firms seek to benefit from these
spillovers, they locate close to universities (e.g., Jaffe, 1989, Anselin et
al.,, 1997, and Abramovsky et al., 2007). This forms another important
channel through which universities contribute to agglomeration of in-
novation (Carlino and Kerr, 2015). In small open economies in particu-

18 Sveikauskas (2007) offers a survey of the scant literature, and Hausmann (2012) and Akcigit et al. (2014)
recent contributions.
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lar, one should not discount the importance of high-quality basic re-
search as a pull-factor of foreign R&D (e.g. Belderbos et al., 2014).

Any government needs to make decisions on how to allocate the re-
sources devoted to basic research. Despite difficulties created by in-
complete information, the government may well be in a position to
make high-level decisions regarding allocation of resources across dif-
ferent fields of basic research (e.g. health vs. environment). But it
should delegate resource allocation decision-making within research
fields to its leading experts and allow, through that same system, reallo-
cation across fields as a function of outcomes. Such a bottom-up ap-
proach would hopefully lead to a limited number of large, active re-
search centres within each field that would compete against each other
for top researches and funds. This should not only improve the quality
of basic research but also seed up commercialization of that research
(Goldfarb and Henrekson, 2003).

4.3.3 Taxation

The principles of good (corporate) taxation (see Mirrlees et al., 2011,
pp- 22) minimizes negative effects on welfare and economic efficiency,
has low administrative costs; is distributionally fair, and transparent. In
cases where production or consumption of goods and services is associ-
ated with large externalities, it is theoretically justified to make excep-
tions to these principles. However, in practice corporate tax incentive
schemes tend to become complex and unpredictable and increase tax
planning and avoidance (see Mirrlees et al., 2011).19 If tax incentives
are used to as an innovation policy tool they should be simple, and fo-
cused on innovation or their financing incentives directly. As also con-
cluded by the European Commission (2013), it is therefore much easier
to justify, say, R&D tax credits rather than, say, IPR boxes from an inno-
vation policy point of view.

19 For example, in Finland corporate taxation changes almost annually (e.g., R&D tax credits were in force in
2013-2014, and business angel tax relief was introduced for years 2013-2015).
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Just as there is evidence of countries competing in terms of the level
of corporate taxation (Devereux et al., 2008), they are also likely to use
various R&D incentives for the same purpose. In particular, competition
for intellectual property revenues is tempting since intangible assets
are relatively easy to reallocate from one location to another based on
tax considerations (see, e.g., European Commission, 2013 and Griffith et
al.,, 2014). In our view, introduction of IPR boxes at best amounts to a
Prisoner’s Dilemma - game among countries where the detrimental
Nash equilibrium should be avoided by international cooperation.

In contrast, tax competition for innovative corporations and indi-
vidual inventors might be beneficial for the Nordic countries: Danish
evidence (Kleven et al., 2014) suggests that small open economies with
relatively homogenous populations may benefit substantially from tax
schemes that give temporary preferential treatment to foreign high-
skilled individuals. Akcigit et al. (2014) find that top-inventors are sen-
sitive to top income tax rates in choosing where to locate. Taxation of
individual inventors should also affect their incentives and individuals’
career choices.

Similarly, the effects of (average) corporate taxation are larger at
the extensive margin than at the intensive margin: the possibility to
make money is one of the key drivers of (high-growth) entrepreneur-
ship (Lerner, 2009a and Isenberg, 2013). The example of earlier suc-
cessful entrepreneurs and their role as business angels are vital in the
creation of a culture of entrepreneurship and risk-taking. However, a
large gap between corporate and personal tax rates is conducive for tax
planning and avoidance efforts, and successful entrepreneurs and asso-
ciated capital gains will almost by definition increase income inequality.

4.3.4 Other indirect innovation policies

Besides the policies listed above there is a variety regulatory policies
that have a significant impact on innovative activity. We discuss briefly
here some selected regulatory policies.

Competition policy is an important part of an innovation infrastruc-
ture (Shapiro, 2002, Encaoua and Hollander, 2002, and Segal and Whin-
ston, 2007). According to an extensive literature, there appears to be an
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inverse-U relationship between market structure and innovation activi-
ty created by two opposing forces: On the one hand, competition is bad
for innovation since it reduces the returns to successful innovation; on
the other hand, competition is conducive for innovations since it forces
the firms to innovate so as to escape competition.20 This suggests that
liberalization of protected and regulated industries might promote in-
novation. Intensified competition in an upstream industry may also in-
crease innovation in a downstream industry. For example, liberalization
of financial services sector not only generated frantic innovation in the
industry itself but also in the real sector (Amore et al., 2013 and Chava
etal, 2013).21

Trade policy matters for innovation for several reasons. In particu-
lar, countries that are open to trade will reap a larger part of interna-
tional knowledge spillovers and the potentially greatest benefit of inno-
vation investments made elsewhere: new goods and services. While this
is uncontroversial, we need to understand much better what shapes in-
ternational knowledge flows. For example, cultural aspects such as eth-
nicity may importantly shape international knowledge flows (Kerr,
2007). Trade also increases competition, thereby possibly changing in-
centives to innovate (Bloom et al., 2015).

In general, the beneficial effects of enhanced competition and trade
openness on innovation appear to be the largest in countries like the
Nordic ones where firms are closer to technological frontier and where
corruption does not distort competition (Dabla-Norris et al., 2013 and
Aghion et al, 2013).

From the innovation policy point of view, well-functioning labor
markets would encourage risk taking and reallocate labor from declin-
ing industries and regions to rising ones. Also the efficiency of direct
innovation policy tools may depend on the functioning of labor markets.
For example, R&D subsidies and tax credit may affect only the wages of

20 The classic references are Kamien and Schwartz (1975) and Aghion et al. (2005). Kilponen and Santavirta
(2007) document the existence of the inverse-U relationship in Finland. However, Hashmi (2013) finds a
negative relationship between the intensity of competition and innovation in the US.

21 Some financial innovations clearly generated negative externalities.
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R&D personnel if the supply of R&D personnel is inflexible. (e.g., Gools-
bee, 1998 and Wolff and Reinthaler, 2008).

Unfortunately the empirical literature on the relation between labor
market regulations and innovation is rather unsettled. On the one hand,
the Danish-type flexicurity with relatively weak employment protection
but relatively high unemployment benefits might be particularly condu-
cive for start-up formation and radical innovation but, on the other
hand, weak employment protection may deteriorate employees’ incen-
tives to innovate in established corporations (see, e.g., Acharya et al,
2013, Bozkaya and Kerr, 2013, and Griffith and Macartney, 2014 for dif-
ferent results).

As mentioned in the introduction, financial market imperfections con-
stitute an important rationale for an active innovation policy. R&D activi-
ties are inherently opaque, human capital intensive, and involve soft in-
formation. As a result, innovative start-ups have difficulties to access to
outside finance due to informational asymmetries and lack of collateral-
izable assets (Hall and Lerner, 2010 and Kerr and Nanda, 2014).

It is notoriously difficult to identify the existence of such financial
constraints (see Hall and Lerner, 2010 for various empirical strategies):
The fact that some firms suffer from lack of finance may just indicate the
financial markets work as they should, and are denying funding of bad
projects. Furthermore, even in theory it is difficult to identify the right
policy response to these financial market imperfections: Informational
asymmetries may even lead to overfinancing, which would call for a pu-
nitive taxation of start-up finance (e.g., de Meza and Webb, 1987, Bo-
adway and Keen, 2005, and Takalo and Toivanen, 2013).22 Despite
these challenges, two broad conclusions emerge. First, bank lending
remains an important source of outside finance, even for start-ups
(Robb and Robinson, 2014, Kerr and Nanda, 2014). Bank lending and
associated credit constraints are also procyclical (Aghion et al., 2012).

Second, the evidence suggests that private sector equity investing is
conducive for innovation (Hall and Lerner, 2010 and Kaplan and Lerner,

22 As illustrated by the dot-com boom and bust at the turn of the millennium, and ongoing financial and
economic crisis that begun from the US subprime mortgage markets, this kind of over-financing is not just a
theoretical curiosity, and may have severe macroeconomic consequences.
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2010). Equity investors have both incentives and human capital for ex
ante screening, interim monitoring and value-enhancing advice Fur-
thermore, because innovative investments are complex and risky, opti-
mal financing contracts become complex, too: Investors need to have
both a share of upside returns in case of a success and control rights in
case of a failure (Kaplan and Stréomberg, 2003). Whether private sector
equity financing markets work efficiently or not appear to matter more
for countries close to technological frontier, such as the Nordic coun-
tries (Aghion and Mayer-Foulkes, 2005 and Dabla-Norris et al, 2013).

Based on these conclusions, there seems to be a case for policies
that improve early-stage equity financing in the Nordic countries. But
the right policy is hardly based on public equity investing in commercial
projects. Rather one should create the right environment for private
sector equity investors. More generally, if there is need for public inno-
vation finance beyond R&D subsidies, the public sector should not mim-
ic private innovation finance but invest differently, operating when li-
quidity in financial markets dries up and focusing on projects where the
ratio of social returns to private returns is high.

Besides the many issues discussed above (e.g., taxation, education,
basic research, and labour markets), the legal environment matters for
private sector investors, For example, Hyytinen et al. (2003) show how
a strengthening of the Finnish investor protection legislation enhanced
the role of equity finance in the Finnish corporate finance environment.

But again, identifying the right policies to improve legislation is not
easy. For example, while a lenient bankruptcy legislation clearly encour-
ages entrepreneurial risk-taking by reducing the cost of failure, it also
discourages financing of entrepreneurship. The evidence on which of the
two opposing effects dominates remains inconclusive (see, e.g,, Acharya
and Subramanian 2009, and Cerqueiro et al. 2014, for conflicting results)
and likely depend on the institutional context. There is little research on
the Nordic countries regarding the matter, but Koskinen et al. (2007) find
that weakening of strong creditor rights in corporate bankruptcy in Fin-
land boosted corporate investments and firm valuations.
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4.4 Conclusions

The wide consensus that innovation is important for economic growth
and thus human well-being is based on a solid theoretical and empirical
basis. The theoretical basis for innovation policy is also solid: Because of
consumer surplus and technological spillovers which are not captured
by innovating firms and individuals, there is too little innovative activity
in the private sector. Unfortunately the empirical knowledge of the effi-
cacy of different innovation related policies remains controversial.

The central feature of innovation is uncertainty, and sound innovation
policies acknowledge the limited ability of even the best-informed agents to
make good choices in tomorrow’s increasingly digitized, interconnected
world. To us, this clearly suggests an emphasis for a bottom-up approach,
rather than vice versa, where resources flow to those sectors and regions
that show signs of success. It may well be that the best governmental inno-
vation policies are the least headline-grabbing ones, focusing on building
the right infrastructure for better informed agents with stronger incentives,
be they academic researchers or corporate inventors.

But in building the better innovation infrastructure the governments
should be bold. The Nordic countries stand to continue to do well but on-
ly if they maintain and improve a good basic education system, high-
quality universities, and an open, competitive and sufficiently flexible en-
vironment that enables experimentation and growth of those who suc-
ceed in innovation. Sparse public resources can be used more efficiently if
the local economies of scale in innovation are better recognized. Since a
large part of consumer surplus and knowledge spillovers generated by
innovations coming from a Nordic country almost by definition reside
elsewhere, the role for more targeted national innovation policies may be
more limited than has been thought previously: as examples, domestic
intellectual property protection might optimally be weak instead of
strong, and direct support to private R&D should be targeted to those
projects generating high domestic spillovers, including consumer surplus,
rather than those projects aiming at conquering the world.
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