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1.  INTRODUCTION

The economics of regulation spans a wide variety of research questions, ranging from macro-
oriented issues, such as growth, environmental and systemic effects, to microeconomic matters  
related to, for instance, entry, allocative efficiency, and an economy’s knowledge base. The 
regulatory landscape is continuously changing as new processes, markets, and opportunities 
emerge, originating in technological progress, as illustrated by digitization and DNA tech-
niques, or due to political processes (e.g., regional integration or geopolitical tensions).

A regulation typically refers to some constraint, often codified in law, on the behavior 
of agents, which is enforced by courts or administrative agencies. These constraints may 
be complemented by informal regulations, which originate in traditions and norms. Formal 
regulations are frequently classified according to the area or economic mechanisms that are 
affected, such as the product or factor markets, or entry and competition. Alternatively, regu-
lations can be separated based on their direct and indirect effects, for example, how the overall 
conditions in the business environment are affected.1

There is consensus that regulations are necessary for a well-functioning economy, influ-
ence behavior that generates externalities, and reduce transaction costs. The previous litera-
ture has particularly stressed the importance of property rights and an institutional setup 
based on rule of law (North, 1990; Rosenberg and Birdzell, 1986). Yet, overly regulated 
economies may impede creative destruction processes and industrial dynamics, leading 
to fewer innovations, lower efficiency, lagging productivity, and slower growth (Acemoglu 
et al., 2003; 2006; Nicoletti and Scarpetta, 2003; Gordon, 2004; Chun et al., 2007; Djankov, 
2008). The challenge for the policymaker is thus to strike the right balance between these 
two forces. Furthermore, economic research has demonstrated that regulations often fail, 
are misguided, have unintended consequences, and may be the outcome of political failures. 
Innovations, as a dynamic phenomenon, may be particularly impacted by these regulatory 
deficiencies.

Reducing the regulatory burden and finding a proper regulatory mix that induces wel-
fare-increasing effects is thus high on the agenda of policymakers, irrespective of country. 
Evidently, there is a wide host of regulatory tools at the policymaker’s disposal, ranging from 
“command and control” measures to instruments that affect the incentives and, ultimately, the 
behavior of economic agents. An important policy area, both from a scholarly and a policy 
perspective, concerns the relationship between regulation and innovation. The reason is the 
critical role attributed to innovation in driving economic growth and generating augmented 
economic welfare gains.2
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However, regulations that influence innovation is a complex policy area embracing several 
fields in economics, including the market structure, entry and exit, the labor market, and more 
directly targeting innovation policies, such as intellectual property rights (IPRs) and public 
procurement, to mention a few. Moreover, regulations related to openness, i.e., trade, foreign 
direct investments, and migration, are likely to influence innovation through their effect on 
knowledge flows across countries. Obviously, the regulatory setup for a multitude of policy 
areas that are often interconnected become decisive for economies’ innovative and dynamic 
capabilities. Comprehending these connections and their impact on innovation is a tedious 
and challenging task for the policymaker.

Since long, research on regulations has developed into a well-defined and specific sub-
discipline, namely, regulatory economics. However, despite the growing number of studies 
considering different regulatory issues that are often adjacent to innovation,3 there is no com-
prehensive study addressing the effects of regulations on innovative activities. In this volume, 
we place innovation at center stage and discuss the effects, both direct and indirect, of regula-
tions that are imposed on different economic fields and sectors. Hence, the objective of this 
Handbook is to contribute to closing the gap regarding our understanding of how regulations, 
implemented in several policy areas, affect innovations.

This book is organized as follows. The remainder of this chapter provides some basic 
definitions, followed by a brief survey covering the main threads in the economics of 
regulations. Thereafter, a summary of the respective contributions to the Handbook is 
presented, followed by concluding remarks and a discussion of issues that are absent from 
the present survey of research fields. The remaining Chapters 2 to 17 contain analyses and 
surveys of regulations encompassing several economic policy areas that affect innova-
tions, organized in five subsections: “Markets, regulations and innovation” (Chapters 2 to 
6), “Regulation of key sectors: digitized platforms, climate challenges and innovation” 
(Chapters 7 to 9), “Regulation of key industries: transport, buildings and innovation” 
(Chapter 10 and 11), “Global and regional aspects of regulation, knowledge flows and 
innovation” (Chapters 12 to 14), and, finally, “Specific regulations targeting innovations: 
R&D subsidies, intellectual property rights, public procurement and dedicated regula-
tions” (Chapters 15 to 18).

2.  SOME BASIC DEFINITIONS

Even though interest in regulatory economics has been growing, there is no consensus on 
how to define the concept of regulation. According to an early definition by Posner (1974), 
regulation “refers to taxes and subsidies of all sorts as well as to explicit legislative and 
administrative controls over rates, entry, and other facets of economic activity.” Priest et al. 
(1980) provide a similar definition: “the imposition of rules by government, backed by the use 
of penalties, that are intended specifically to modify the economic behavior of individuals 
and firms in the private sector.” More recently, OECD (2021a) defines regulations as “impo-
sition of rules by government, backed by the use of penalties that are intended specifically 
to modify the economic behavior of individuals and firms in the private sector.” Various 
regulatory instruments and targets exist. Prices, output, rate of return (in the form of profits, 
margins or commissions), disclosure of information, standards and ownership ceilings are 
among those frequently used.
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A common thread across these definitions seems to be that regulations refer to rules and 
controls imposed by a political authority that has the means to enforce compliance. Thus, we 
adopt the definition provided by the OECD.

When it comes to the regulatory burden, that is, the costs associated with regulation, these 
can be separated into direct (administrative) costs, which are inflicted upon the individual or 
firm, while indirect costs are comprised of the aggregate changes in behavior that affect, for 
instance, investment levels and resource allocation. Indirect costs are considerably larger than 
direct costs. Hence, we emphasize that it is the total welfare costs – direct and indirect – or 
benefits of regulations that matter.

The difference between private and societal welfare effects constitutes the rationale for a 
policy intervention, often in terms of a regulation. Thus, the costs associated with the intro-
duction of a regulation are then lower than the expected societal benefits. For example, pol-
lution is counteracted by taxes or regulated limits of emissions of certain substances, while 
research is subsidized because of the expected positive externalities.

As far as the definition of innovation is concerned, an obvious point of departure is the 
widely implemented version presented in the Oslo manual, last revised in 2018 (OECD, 2018):

“An innovation is a new or improved product or process (or combination thereof) that dif-
fers significantly from the unit’s previous products or processes and that has been made avail-
able to potential users (product) or brought into use by the unit (process).”

This definition uses the generic term “unit” to describe all actors responsible for innova-
tions and not only firms, as in previous definitions. Thus, it refers to any institutional unit 
in any sector, including households and their individual members. This definition is further 
qualified by differentiating between all innovation activities and business innovation:

“Innovation activities include all developmental, financial and commercial activities under-
taken by a firm that are intended to result in an innovation for the firm.”

“A business innovation is a new or improved product or business process (or combination 
thereof) that differs significantly from the firm’s previous products or business processes and 
that has been introduced on the market or brought into use by the firm.”

Furthermore, compared to previous definitions where four types of innovations were 
used—product, process, organizational, and marketing—only two main types are used now: 
product innovation and business process innovation, defined as follows:

“A product innovation is a new or improved good or service that differs significantly from 
the firm’s previous goods or services and that has been introduced on the market.”

“A business process innovation is a new or improved business process for one or more busi-
ness functions that differs significantly from the firm’s previous business processes and that 
has been brought into use by the firm.”

Here, we adhere to the definitions provided by the OECD.

3.  BACKGROUND: DOMINANT THEORETICAL PERSPECTIVES 
ON REGULATION

3.1  Public Interest or Public Choice?

Economists have long been interested in how regulations can be used to correct market fail-
ures, promote certain behaviors, or modify or mitigate undesirable outcomes. Regulations can 
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affect the efficiency and distribution of the gains from economic activities and are used as 
an instrument to improve the associated potential welfare gains. Here, we briefly present the 
theoretically dominant views of when and why regulations are deemed necessary, while the 
next section provides a similarly brief account of issues of specific interest to the intersection 
of regulation and innovation.

The extraordinary pervasiveness of government regulation raises several questions regard-
ing how regulations should be designed to optimize social welfare, how they should be gov-
erned as economies evolve and change, the forces that trigger them, and the circumstances 
that motivate regulations. Theoretically, there are two dominant views on the need for regula-
tion: the public choice theory (Buchanan and Tullock, 1962)4 and the public interest theory 
(Pigou, 1938). The overarching message from the former is that public intervention hinders 
industrial dynamics and economic development, whereas the latter argues that interventions 
are necessary to protect the interest of the public and enhance societal welfare.

The public interest – or “helping hand” – view on regulations rests on two decisive assump-
tions. First, policymakers are benign and are capable of undertaking well-designed regulations 
for a benevolent and welfare-enhancing purpose. Second, unhindered markets continuously 
lead to market failures. For example, public utilities and price regulations of monopolies are 
two areas where interventions are intended to achieve more efficient resource allocation, cap 
monopoly pricing, and improve consumer welfare. In the case of innovation there are obvious 
areas where regulations may either stifle or encourage innovative activities, e.g., intellectual 
property rights, taxes/subsidies, competition, and labor markets.

This theory of regulation has primarily been used to guide policymakers when to intervene 
to correct market distortions or avoid market failures. The available policy instruments to 
influence behaviour include price controls, command and control regulations, and taxes/sub-
sidies. The expansion of the public sector is, to a large extent, justified by the public interest 
theory (Allais, 1947; Meade, 1948; Lewis, 1949).

In the 1950s and 1960s, criticism of the public interest theory of regulation had already 
intensified. The prevalence of market failures was claimed to be exaggerated; rather, it was 
believed that functioning markets could solve most problems without government interven-
tion. In addition, market failures could largely be resolved through credible and impartial 
courts. Hence, the prevalent view at this time was that with well-functioning courts enforcing 
property rights and contracts, the optimal scope for regulation – even by a “helping hand” gov-
ernment – should be minimal (Coase, 1960; Posner, 1993). Moreover, it was claimed that the 
public sector lacked the required competence to design and impose functioning regulations 
and to suffer from corruption. In other words, the assumptions of a benevolent and competent 
government were believed to be flawed. This made possible the capture of regulations by firms 
and organizations to serve their own interests (Stigler, 1971; Posner, 1974; Peltzman, 1989).

Thus, the public choice proponents questioned whether agents in the political sphere aspired 
to promote the common good, that is, being benevolent “public servants” who carry out the 
will of the people, as postulated in the then prevailing public interest theory. Challenging the 
public interest view had huge implications and revolutionized the way we understand the driv-
ers of political decision-making processes and the dynamics of the regulatory setup.

A vein of the public choice school is represented by the special interest view of regulation, 
which posits that regulatory regimes are structured and enforced by agents competing for regula-
tory power who do not act in the interest of overall social welfare (Peltzman, 1976; Becker, 1983). 
The special interest approach to regulation departs from Stigler’s (1971) theory of regulatory 
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capture, though both approaches suggest that regulation is undertaken to favor certain groups. 
From the capture perspective, one dominant actor emerges, whereas from the special interest 
perspective, multiple actors compete, and the consolidation of regulatory power can change.

These areas of research thus emphasize that different groups compete for regulatory power 
and, ultimately, dominate the power and decision-making in regulatory agencies. In both con-
texts, companies in the regulated industries might proactively embed themselves in the regula-
tory policy process in order to create better conditions for themselves. Such advantages may 
consist of establishing regulations that serve to erect entry barriers to limit competition (Salop 
and Sherman, 1983), offer benefits to specific economic agents that fulfill certain require-
ments, or create industry regulatory standards or certification requirements that might raise 
costs for potential new firms.

Despite these concerns, confidence in the private market, as expressed by the public choice 
advocates, has been claimed to be excessive (Schleifer, 2005). Private ordering indeed works 
extremely well in some situations, but it also degenerates into the anarchy of private enforce-
ment, which tends to favor the strong and not the just. Where public choice scholars criticized 
the public interest vein for being naïve regarding the government’s benevolent intentions, the 
same criticism can be directed toward the public choice advocates for their belief in unbiased 
and uncorrupted courts (Galanter, 1974; Johnson et al., 2002; Djankov et al., 2003a).

A more nuanced approach thus seems necessary, balancing the insights provided by the 
public choice school with the benefits associated with the public interest approach in some 
areas of the economy. If the government, for example, wishes to control business to pursue 
an objective deemed as socially desirable, such as spurring research and development (R&D) 
investments or entrepreneurial endeavors, Djankov et al. (2003b) argue that four strategies can 
be pursued to attain this objective: market discipline, private litigation, public enforcement 
through regulation, and state ownership. These strategies can be implemented either sepa-
rately or in parallel. Furthermore, they can then be ranked according to the growing degree 
of public control over economic activity. For instance, if competition and private ordering 
dominate, there is basically no public involvement at all.

Drawn to its extreme, regulations then relate to the degree of social costs that can be attrib-
uted to either disorder (no regulations governing private agents) or dictatorship (governments 
have absolute control). This vein of regulatory economics acknowledges that there is a basic 
trade-off between two sources of social costs. Hence, in some cases, public regulation is supe-
rior to private enforcement, given that it is designed and imposed by reasonably competent and 
incentivized public regulators.5 However, the risks of public regulation should not be underesti-
mated, particularly regulatory capture (Stigler, 1971). Hence, regulation is necessary only when 
the level of disorder is too high for private ordering and even courts to deal with successfully. 
Indeed, in some cases, only the government can alleviate problems stemming from disorder.

In summary, over the years, the pendulum has swung regarding regulations and the role 
of the government in fostering a well-functioning economy. Presently, and partly due to the 
forces of new technologies and globalization, the role of governments has been increasing. 
Irrespective of the belief or not in the benevolence of the regulator, or in the view that regu-
lations are the outcome of special interests and political failures, the regulatory economics 
literature provides some basic policy insights. In particular, the institutions surrounding the 
regulatory process are of critical importance. Hence, the “regulator” and the regulatory bodies 
themselves are in need of monitoring and regulation. In this context, OECD (2020a) and other 
international organizations point toward best practices, including both ex-ante assessments 
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and ex-post evaluations of regulations, preferably performed by independent bodies. Thus, 
regulatory economics provides policy insights on how to design socially optimal governance 
structures.

3.2  The Regulation of Innovation

The need for regulations may seem more straightforward in some areas of economic activity 
(pollution, personal safety, etc.) than in others. Innovations based on new ideas, discoveries, 
and inventions constitutes a complex process involving a multitude of different actors from dif-
ferent sectors, and they are associated with considerable risks and unknowns. Consequently, 
there is a high level of uncertainty in regulating emerging markets characterized by new prod-
ucts and processes (Blind et al., 2017). In this section, we will briefly refer to some previous 
research findings on the effect of regulation on innovation.

Innovation plays a critical part in the competitiveness, growth, and survival of firms, and it 
is also considered to be the engine of growth in contemporary macroeconomic growth models 
(Agion and Howitt, 1992; van Stel, Carree, and Thurik, 2005; Baumol, 2007; Acs et al., 2009; 
Braunerhjelm et al., 2010). Innovation is thus the root of industrial dynamics and creative 
destruction, prompting the exit of less competitive firms and entry of new innovative firms, 
thereby sharpening competition and productivity. The path taken is governed by the design of 
the regulations that impacts innovative activities.

By default, regulators are hampered by a lack of information about the opportunities of 
scientific discoveries and new technologies and, eventually, products and processes based 
on them. Private actors may be in a position to make better decisions related to these oppor-
tunities, that can benefit not only themselves, but also society by creating new markets that 
address unfulfilled needs. However, innovation might also come with threats to both the envi-
ronment and for people’s health and safety, that call for regulatory intervention. Consequently, 
an appropriate balance has to be found, which might lead to different decisions depending 
on the particular opportunities and threats of new technologies and their related innovations.

Schumpeter (1911/1934) provided an early theoretical framework that highlighted the impor-
tance of innovation for the development and prosperity of societies. In the Schumpeterian 
framework, a key role was allotted to entrepreneurship to spur and vitalize the innovation 
process.6 In more recent times, an extensive body of growth literature across countries, which 
is based on enhanced access to data on the regulatory and financial environment that encour-
ages innovation, provided by, for instance, the World Bank, has examined how innovation 
relates to entry.7 The overall conclusion of research since the early 1990s tends to confirm 
Schumpeter’s insights.

Subsequent analyses have emphasized several other key components of the innovative pro-
cess. Financial assets, the knowledge base and supply of relevant competencies, and absorp-
tive capacity have been identified as decisive for the innovative ecosystem (Braunerhjelm and 
Henrekson, 2023). Moreover, the absence of scale and scope economies in new and smaller 
firms strongly suggests that larger firms also play an important role in the innovation process. 
Larger firms are able to reduce risks by applying diversification strategies across several inno-
vative projects and generally encounter fewer resource constraints in their R&D activities. 
Overall, firms of different sizes and ages seem to complement each other in an economy’s 
innovative process (Baumol, 2004; Christensen, 1997).
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From a regulatory economics point of view, only a few regulations have the immediate 
objective of promoting innovation. These regulations are justified by market failures created 
by the public good characteristics and positive externalities derived from new knowledge, the 
basis for all innovation. Most relevant is the regime of intellectual property rights, especially 
the protection of new discoveries and inventions through patents.

However, most regulations do not have the objective of promoting innovation; rather, they 
aim to achieve other specific economic or social objectives. These regulations may create 
indirect pressure on companies to innovate in order to comply with, for instance, more rig-
orous environmental requirements. They may also provide opportunities for the creation of 
new markets and products. In addition to regulations with social objectives, such as protect-
ing health, environment, or safety, regulations with economic objectives are implemented to 
retain a certain level of competition and assure the functioning of markets. Since there is a 
close link between the level of competition in markets and companies’ innovation strategies 
and activities, regulations affecting market structures can obviously be expected to impact 
innovation.

Finally, all types of regulations create some level of burden for companies, which can be 
considered as a type of tax that reduces their available resources for research and innovation 
activities and may limit the potential for innovative solutions. In summary, their impact on 
incentives and the compliance cost of regulations determine their overall impact on innova-
tion (Carlin and Soskice, 2006).

4.  ORGANIZATION AND CONTENT OF THE HANDBOOK

The Handbook is organized around the following overarching themes: (I) Markets, regula-
tions and innovation; (II) Regulation of key sectors: digitized platforms, climate challenges 
and innovation; (III) Regulation of key industries: urban transport, building and innovation; 
(IV) Global and regional aspects on regulation, knowledge flows and innovation; and (V) 
Specific regulations targeting innovations. A brief account of the content of each chapter is 
presented below.

4.1  Markets, Regulations, and Innovation

Market structure, i.e., the regulation of markets and the degree of competition, has long been 
a pivotal issue when analyzing innovation. In the two extreme versions of how markets may 
be organized, that is, either perfect competition or perfect monopoly, there is little room for 
innovation. In a perfect competition market with homogenous goods, where marginal costs 
equal prices, there are neither the resources nor the incentives that drive innovation. Similarly, 
the mechanisms prompting innovation are absent when a monopolist dominates or is the sole 
actor in a market. Monopoly rents are collected irrespective of innovations.

Innovative activities are more likely in markets characterized by imperfect competition, 
such as monopolistic competition and certain oligopolistic structures, where product differ-
entiation among producers and love for variety preferences among consumers are prominent 
elements. Entry and exit of firms are often a conspicuous feature of such markets. Several 
markets coexist within economies, displaying different degrees of competition and innovative 

Pontus Braunerhjelm, Martin Andersson, Knut Blind, and Johan E. Eklund -
9781800884472

Downloaded from https://www.elgaronline.com/ at 03/05/2024 07:18:09AM
via free access



8 Handbook of innovation and regulation  

activities, depending on the type of products and services delivered and the extent to which 
markets are regulated.

Hence, the regulation and functioning of markets is a fundamental factor influencing inno-
vations. This insight explains why markets are regulated and why competition laws exist in 
most countries. Access to the market for new firms and the possibility to orderly exit are 
essential ingredients in promoting competition and fostering creative destruction. Regulations 
that strive to restrict state aid to certain areas are based on similar concerns, that is, the 
need to preserve competition. Moreover, trade and foreign direct investment measures are 
imposed to enhance competition and market dynamics, issues that we will return to below 
(see section 4.4).

Chapter 2, “Innovation and market structure: policy implications,” by David B. Audretsch, 
emphasizes that market structure and economic performance have long been issues of con-
cern in both economic thinking and public policy. Antitrust policy in the United States and 
competition policy in Europe are predicated on the conclusion that market power, if exercised 
by large firms, can adversely impact economic performance. Much of the traditional concern 
about the impact of market power has to do with its ability to distort prices. More recently, 
as the importance of innovation in generating competitiveness and economic performance 
has been emphasized, the focus of this debate has shifted to how market power influences 
innovation. Thus, the purpose of this chapter is to analyze how and why market structure 
impacts innovation, and the emphasis is on firm size and innovation. Audretsch also discusses 
the challenges in measuring innovation. In addition, he provides an overview of the changing 
landscape of innovation, where heterogenous firms contribute with complementary and syn-
ergistic inputs to innovation. Finally, the design of public policy toward market power and its 
effect on innovation are considered.

Maria Minniti and Almantas Palubinskas add to these prerequisites for innovative activities 
in Chapter 3, “The influence of regulation on technological innovation and entry,” stressing 
regulation of technology. As the authors point out, innovations determine our living standards, 
but their realization and implementation are influenced by the regulatory environment. That 
is why regulation should be high on the agenda of economists and policymakers. Regulations 
determine the size and positioning of a bicycle’s handlebar, the maximum weight of a drone, 
even the maximum amount of ink in a pen. Yet, the effects of regulation on technological 
innovation remain largely underestimated. Regulations are usually thought of as altering the 
quantity and speed of technological innovation via patenting and R&D. In reality, their effects 
are substantially more nuanced and extend not only to influencing the quantity, but also the 
type and characteristics of a technology. In this chapter, the extant management literature is 
reviewed, and the current state of knowledge in the field is summarized. A framework that, 
hopefully, will allow researchers to unravel the relationship between regulation, the type and 
characteristics of emerging technological innovation, and, indirectly, the entry of new firms 
in the industry, is also presented.

Chapter 4, “Testing the envelope: the unanticipated effects of regulations on entrepreneur-
ship,” written by Robert Eberhart, emphasizes findings in recent research that convey how 
new regulatory enactments or changes often result in unanticipated entrepreneurial outcomes 
and are even contrary to the ostensible regulatory objectives. Yet, regulations are typically 
portrayed as either constraints or enablers of entrepreneurial action. This chapter explores 
strategic and institutional perspectives on regulation to explain why such unanticipated entre-
preneurial outcomes are likely to occur. The purpose is first to survey these recent findings on 
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the regulation of entry (and exit) on innovation, and then to contribute to a better understand-
ing and acceptance that entrepreneurial strategies evolve within, and are shaped by, the local 
institutional environment.

In Chapter 5, “Labor market regulations, innovation, and technological change,” Pontus 
Braunerhjelm, Johan E. Eklund, and Maurice Kugler survey the literature on the linkages 
between labor market regulations and innovations. Interest has recently grown in this field 
within economics, not least because of new and detailed databases that enable more stringent 
analyses of dynamic labor markets and innovations. Both theoretical and empirical research is 
discussed in this chapter. It begins with a survey of the impact of different types of labor regu-
lations on innovation, technological change, and productivity growth. Thereafter, the channels 
through which labor regulations can impact innovation by increasing nonwage labor costs 
are investigated. In particular, the increased incentives for directed labor-saving technologi-
cal change, which raises capital intensity due to labor market distortions, are discussed. The 
literature on the impact of skill-biased technological change, both in developed and in devel-
oping countries, on employment and labor’s share of production is also surveyed. Evidence is 
provided that search costs and skill mismatch due to contractual frictions impinge on techno-
logical change and human capital accumulation. Furthermore, the authors elaborate upon the 
influence of labor regulations on the future of work as employers seek automation solutions 
or alternative work arrangements. Finally, the theoretical motivations and empirical evidence 
for the finding that a reduction in labor mobility and churning due to labor regulations inhibits 
knowledge spillovers and innovations are explored.

The final chapter of the first section of the Handbook, “Innovation in the informal economy”  
written by Jeremy de Beer, Kun Fu, and Sacha Wunsch-Vincent, goes beyond regulated and 
well-defined markets to study the role of innovations. Traditionally, research on innovation 
has been devoted to studying the formal sectors, organizations, and institutions, even though 
the importance of the informal sector is increasingly acknowledged (de Soto, 1989; 2000). 
Hence, there is a lack of studies that assess the role of innovation emanating within and from 
the informal sector. Who is the archetypical innovator in the informal economy? What types 
of innovations are generated? What is different from what one would encounter in the formal 
economy? In fact, the ability of the informal economy to do “new things in a different way” 
rarely features as a topic at all in research on innovation. Similarly, the equally vast literature 
on national innovation systems in countries at different stages of development largely over-
looks the informal sector. In this chapter, the authors take on the considerable task of bridging 
that gap in the literature by surveying the scant previous evidence provided and presenting 
an analytical framework to address these issues. They push current research boundaries in 
this field, first, by conceptually integrating hitherto separate analyses of innovation and the 
informal economy and then by suggesting research methods to help examine the economics 
of innovation in the informal economy.

4.2  Regulation of Key Sectors: Digitized Platforms, Climate Challenges, and 
Innovation

Turning to the next section of the Handbook, two important areas are presented, where 
innovations can be thoroughly affected by regulations: digitization and the regulations of 
platforms, and regulations contributing to mitigating climate change and reducing negative 
environmental effects. Even though digitized technology is pervasive and affects basically 

Pontus Braunerhjelm, Martin Andersson, Knut Blind, and Johan E. Eklund -
9781800884472

Downloaded from https://www.elgaronline.com/ at 03/05/2024 07:18:09AM
via free access
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all markets and sectors, concerns have been raised that the emergence of large, dominant 
platforms, characterized by gatekeeper power and self-preferencing, may be detrimental to 
competition and future innovations. Hence, a critical role is allotted to the functioning of 
platforms. In particular, the combination of strong network effects, low marginal costs, and 
access to a large volume of data implies that platform firms may become so large that they 
can effectively outcompete potential entrants by excluding them from platforms or through 
acquisitions. This conceivable threat to a functioning market economy and continued innova-
tive efforts is addressed by Martin Mandorff and Sten Nyberg in Chapter 7, “Innovation and 
competition on digital platforms.”

Their chapter encompasses an extensive survey of the latest research in this area. Emphasis 
is placed on the current view on ways to prevent large firms from abusing their dominant posi-
tion or acting in a predatory manner to preempt competition at an early stage. Undoubtedly, 
digitization and the platform economy have benefited consumers and producers in many ways, 
contributing to societal prosperity and welfare. However, their unprecedented rapid pace of 
growth and amassing of market power have ignited a discussion among academics and poli-
cymakers about the current and future implications for the dynamics of markets. Moreover, 
the emergence of giant digital platforms has resulted in a flurry of antitrust litigations and 
regulatory proposals in Europe and the United States, often not compatible. With innovation 
and technical progress at the heart of the digital economy, a key question is how these meas-
ures will affect incentives for R&D and innovation. Thus, this chapter reviews competition 
and innovation in digital platform markets through the lens of recent economic literature and 
discusses the scope for an efficient design of economic policies and regulations.

The following two chapters are devoted to policies and regulations that address environ-
mental stewardship and climate change. Mads Greaker and David Popp present a pedagogic 
overview of the economics of environmental innovation in Chapter 8, “Environmental eco-
nomics, regulation, and innovation.” The intention is not solely to present a review of relevant 
research but also to provide an up-to-date textbook treatment of these issues. In their thorough 
approach, they start by defining the marginal costs of both emissions and emission abate-
ment, which form the basis for the theoretical analysis of how innovation may affect marginal 
abatement costs. Different modeling choices are covered with respect to how the innovation 
process is structured mathematically and how different environmental policy measures may 
affect environmental innovation. The theoretical propositions are illustrated with examples 
from the empirical literature. Special emphasis is placed on the recent literature on directed 
technical change and the potential effect of government intervention in the R&D choices of 
private firms.

The next chapter, “Innovation policy, regulation, and the transition to net zero,” jointly 
authored by Jan Fagerberg and Håkon E. Normann, goes deeper into the role of policies in 
abating climate change. More precisely, they address the role of innovation policy, with an 
emphasis on regulation, in the transition to a society characterized by net zero emissions of 
greenhouse gases. A broad range of policy actors, notably the European Union, have already 
publicly embraced this goal. Nevertheless, transforming the society to a state consistent with 
the net-zero objective is a very intricate and demanding task. To succeed in this endeavor, 
extensive change with regard to how energy is provided, distributed, and used across all 
parts of society is needed. Innovation plays a key role in this change. A crucial question, 
therefore, is how policy – and particularly, innovation policy – can contribute to accomplish-
ing this task. This chapter critically examines the extant literature on the subject and discusses 
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examples of transformational change from policy practice, including the use of onshore wind 
and solar power in Denmark and Germany, offshore wind power in the United Kingdom, 
Denmark, and Norway, and the emerging quest for zero-emission ships.

4.3  Regulation of Key Industries: Urban Transport, Building, and Innovation

The challenges posed by climate change are closely associated with certain industries, for 
example, steel and other raw material–intensive industries, cement, and transport, to mention 
a few. Many of these industries have traditionally been regarded as not highly innovative, 
particularly in terms of new products; rather, innovative endeavors have focused on improving 
production processes. However, more recently, a shift can be discerned where several of these 
industries have experienced a wave of experimentation and innovative efforts.

This section highlights regulations and their effect on innovations in two of these indus-
tries. The first, the building industry, is regionally dispersed whereas the second, urban trans-
portation, features more spatially dense economic activities. Given that an increasingly larger 
share of the world’s population lives in urban areas, the provision of efficient and clean trans-
portation has become a high-priority issue. These two industries are interconnected since 
urban transportation is affected by building regulations, the possibilities of exploiting land, 
and innovative solutions to abate the impact on climate. However, identifying such interde-
pendencies is not the chief ambition of the following two chapters.

In Chapter 10, “Innovative urban transportation and economic regulation,” Kenneth Button 
begins with the observation that the majority of the world’s population now lives in urban 
areas. Urbanization creates transportation demands and together with finite space and other 
resources constraints, have required significant shifts in the physical supply of transportation 
and led to the implementation of complex transport management systems. Moreover, regu-
lation of the supply and use of the system has been needed to contain a plethora of market 
imperfections, including those associated with the distribution of transportation services and 
narrower matters of economic efficiency. These regulations may have two opposing effects 
on innovations in transportation. On the one hand, regulations set rigid standards by limiting 
experimentation in transportation supply, which can stifle initiatives to develop new technolo-
gies and introduce new management practices. On the other hand, regulations may encourage 
originality and the development of new technologies in order to circumvent such economic 
measures. This contribution describes the key linkages between innovative urban transporta-
tion and economic regulation, in both general terms and by specifically discussing several 
recent case studies.

Hans Lind examines the obstacles and opportunities of expanding innovation activities in 
the building industry in Chapter 11, “Innovation and building-related regulations.” Land use, 
housing, and construction are among the most regulated sectors in an economy, and there is 
a large body of literature discussing these regulations. However, literature on the impact of 
these regulations on innovations is almost non-existent, even though the importance of the 
building sector has been emphasized, not least because of its environmental effects and its 
potential role in abating climate change. The chapter draws heavily on the prerequisites for 
the building industry in a Swedish context, from which more general conclusions are derived. 
A specific feature of the Swedish industry is the rent regulation imposed in the 1940s, which 
creates uncertainty about the rent that a landlord can charge and thereby increases the risk for 
especially more innovative investments. Another feature has to do with land planning, which 
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can be used to create opportunities for more innovative solutions. However, a common view 
in the literature is that local politicians and planners are rather slow to change regulations that 
hinder innovative solutions, e.g., in the transport sector (see Chapter 10). Construction regula-
tions can, in similar ways, create obstacles for innovative solutions, but there is also a large 
volume of literature that shows how stricter environmental regulation can create incentives for 
developing new technical solutions. Formulating building regulations in terms of functions 
instead of allowed technical solutions can also encourage innovations. Hence, there is ample 
room for the policymaker to improve the conditions for a more innovative building industry.

4.4  Global and Regional Aspects on Regulation, Knowledge Flows, and Innovation

Innovation, to a large extent, depends on flows of information and knowledge, which may 
be stifled or strengthened through regulations. This section takes a broad perspective on the 
influence of regulations on the global competitiveness of firms, the implications of imposing 
a regulatory framework for regionally integrated economies, and the effect of international 
openness on innovative efforts.

There will always be limitations to accessing and interpreting knowledge. However, the 
magnitude of obstacles in sourcing and diffusing knowledge is deeply affected by the design 
of regulations. Moreover, even if the total stock of knowledge was freely available, knowledge 
about its existence would not necessarily be available universally. Decisions, including those 
related to innovative activities, are thus made under “bounded rationality” (Simon, 1959). 
Hence, facilitating access to knowledge is crucial in order to enhance innovations, particu-
larly since knowledge is distributed across a large number of heterogenous individuals, which 
implies divergence in the valuation of knowledge among economic agents, or between eco-
nomic agents and the decision-making hierarchies of enterprises (Hayek, 1945; Williamson, 
1973). Access to knowledge affects innovative activities but also constitutes a fundamental 
source of entrepreneurial and intrapreneurial opportunity. A regulatory setting that leads to 
low costs in transmitting and acquiring knowledge thus tends to be conducive to innovations.

In Chapter 12, “The overall impact of economic, social, and institutional regulation on 
innovation: an update,” Knut Blind stresses the importance of innovation as the fundamen-
tal source of firms’ global competitiveness, building on the Porter Hypothesis that a well-
designed regulatory framework can promote innovations (Porter and van der Linde, 1995). 
Innovation is undoubtedly the essential driver of competitiveness in global markets, as has 
been long demonstrated. To reap the benefits of innovative endeavors, policymakers have 
expanded their portfolio of innovation policy instruments by using the regulatory framework 
to promote innovation explicitly. Such policies must embrace and coordinate a multitude of 
areas. In addition, as global crises have recurred, the resources to increase public spending for 
research and development and other innovation-related activities have diminished in several 
countries. Therefore, initiatives to improve the regulatory framework conditions relevant for 
innovation, or even setting regulations with the explicit objective of promoting innovation, 
have been launched (OECD, 2021b). In this survey, updating Blind (2016), regulations are 
classified according to whether they promote innovation, induce but not target innovation, 
or burden innovative activities. Additionally, the effects of regulations are shown to differ 
depending on industry-, technology-, and firm-specific features, whether regulations have 
short-term or long-term implications, and the degree of prescriptiveness.
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This comprehensive overview targeting different but interlinked regulatory measures is 
followed by a chapter examining the role and impact of regional regulations that span a num-
ber of countries. More precisely, it examines the effect of the common regulatory framework 
that has been adopted and developed within the European Union. The overarching question 
that Andrea Renda and Jacques Pelkmans raise in Chapter 13, “EU regulation: hindering 
or stimulating innovation?” is how regulations affect innovations in an integration context. 
The question refers to two topical debates: the first addresses whether EU regulations tend 
to throttle innovation, and the second explores whether there is potential to better use EU 
regulations as a tool in its innovation policies. Based on a survey of EU regulations that 
are relevant for innovation, the enabling and constraining factors of these regulations are 
discussed, as is the role of European standardization processes. Furthermore, the long-term 
trends in EU regulations and their interaction with innovation are summarized. The reason 
why regulation has become the EU’s core policy instrument is highlighted, and the extent to 
which it has become more conducive to innovation is shown. Seven case studies further illus-
trate how EU regulations hinder as well as stimulate innovative efforts. Recent developments 
show several attempts to improve EU regulatory strategy, e.g., by adopting the innovation 
principle, regulatory budgeting, and the introduction of regulatory sandboxes and digitally 
enabled regulatory options.

Last but not least in this section, Carlo Altomonte and Maria Luisa Mancusi point to the 
importance of including trade policies when addressing innovation policies. While the pre-
ceding Chapter 13 took a regional perspective on the effect of regulations on innovation, 
Chapter 14, “Barriers to trade and innovation,” views the innovation process through a global 
lens, stressing the role and impact of trade. It not only reviews, but also extends the literature 
on the relationship between trade and innovation. According to existing research, there are 
two possible directions of causality in this relationship. The first is a self-selection mechanism, 
whereby innovation acts ex-ante (either per se or via productivity) as a factor that induces firms 
to serve international markets. Alternatively, innovation is the consequence of firms’ export-
ing practices, implying that there are learning effects from engaging in trade. After providing 
an overview of these mechanisms, with a particular focus on the export to innovation channel, 
this chapter provides some empirical evidence in an attempt to uncover the direction of causal-
ity in the context of trade barriers, whose link with innovation is not widely addressed in the 
literature. Consistent with a strategic protection hypothesis, results suggest that more innova-
tive countries, measured by their rate of patenting activity, raise more concerns against techni-
cal barriers to trade, thus pointing to a direction of causality going from innovation to trade.

4.5  Specific Regulations Targeting Innovations: R&D Subsidies, Intellectual 
Property Rights, Public Procurement, and Dedicated Regulations

Whereas the previous sections, 4.1–4.4, predominantly were concerned with the regulations 
that affect the more general prerequisites for innovations, for example, market structures, 
specific sectors and industries, and regional and global processes, the current section focuses 
on specific policies targeting the incentive for, and magnitude of, innovations. Four areas of 
regulation policy have been considered: R&D taxes or subsidies, intellectual property rights 
(restricted here to patents), public procurement, and, more generally, the design of strategies 
that enhance the possibilities of reaching the objectives of innovation policies.
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Birgitte Hovdan, Dirk Czarnitzki, and Pierluigi Angelino address the first of these issues in 
Chapter 15, “R&D tax credits: a review and an econometric study on efficient policy mixes.” 
R&D tax credit schemes have become important components of innovation policy in many 
industrialized countries. There have also been elements of institutional competition between 
different policy regimes, e.g., the introduction of patent boxes, various forms of tax incen-
tives, and, more recently in the wake of the pandemic, earmarked government funds targeting 
R&D. Thus, governments deploy a substantial amount of taxpayers’ money to subsidize firms’ 
R&D activities through a host of policy measures. This chapter focuses on the efficiency of 
tax credits and similar schemes. Despite a multitude of tax interventions to stimulate R&D 
and innovation, the evidence on whether R&D tax credits are an effective policy instrument is 
still limited. In the last two decades, scholars have focused on investigating the functionality 
of R&D tax credit schemes through various methods of econometric analysis. The authors 
review the recent micro-econometric studies at the firm level and elaborates on the implica-
tions of econometric methods and interactions with other policy instruments. In addition, an 
econometric study on the policy mix highlights how the effects of R&D tax credit schemes 
relate to R&D grants. A conclusion of this exercise is that future research should be directed 
more toward the interaction effects of different policy schemes and government regulations in 
order to identify possible crowding-out effects among instruments.

Chapter 16, “Regulation of patents and the impact on innovation,” written by Nikolaus 
Thumm, focuses on one of the cornerstones of innovation policies, namely, patents. Just like 
R&D incentives, patents have received a lot of attention in previous research. The objective of 
this chapter is to explain patent protection as a regulatory tool to promote innovation. Patents 
imply a subtle balance between granting an economic agent a temporary monopoly right and 
the diffusion of new knowledge, which subsequently generates new and follow-up inventions 
and innovations. From an economic theory point of view, the patent system is a second-best 
solution. It is therefore important to ensure that the patent system maintains its resilience and 
flexibility in relation to present and future challenges. In this context, this chapter looks at 
patents as a market intervention and discusses its effect on patent quality, patent fees and the 
more general implications for innovative activities. Other aspects covered refer to patents as 
a regulatory tool, the strategic dimension of patenting and licensing, the possible detrimen-
tal impact of patents on innovation, the role of specific non-practicing actors (patent asser-
tion entities), and alternatives to patents. The interaction of two regulatory systems, patenting 
and formal standardization, is highlighted, as is the role of small and medium-sized compa-
nies in patenting and how their patenting activities are affected by the regulatory system of 
innovation.

Public procurement has increasingly been advocated as an efficient tool to promote inno-
vation, irrespective of whether the objective is to address specific technological challenges, 
augment green innovations, or rectify financial gaps in the innovation system. More generally, 
the use of public procurement to advance innovation and attain other social, environmen-
tal, and public service delivery goals has been high on the innovation policy agenda. This 
perspective forms the basis for Elvira Uyarra, Oishee Kundu, Raquel Ortega-Argiles, and 
Malcolm Harbour’s review of the literature on public procurement in Chapter 17, “Innovation-
promoting impacts of public procurement.” The chapter is positioned more broadly in the 
literature on the economics of innovation and innovation policy that has surfaced during the 
last two decades. Based on this overview, the key issues in the debate on public procurement 
of innovation are discussed, specifically the rationale, means, and challenges associated with 
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its use as an innovation policy tool. Despite the strong academic interest and policy activity in 
this area, strategic public procurement to promote innovation is still quite unevenly adopted. 
More importantly, the evidence base is also weak in terms of the methods and data used to 
understand the impact of public procurement on innovation. Hence, more research is needed 
to quantify the outcomes of procurement interventions in different national and sectoral con-
texts and evaluate their integration with other innovation policy instruments.

The mission-oriented approach to innovation, that is, large-scale interventions targeting 
certain sectors or defined challenges, has gained considerable attention in the last decade 
(Mazzucato, 2021). This approach has been criticized for being inflexible, managed through 
centralistic and planned structures, and comprising obvious elements of targeted industrial 
policies. In Chapter 18, “Dedicated regulation: translating missions into regulation,” Andreas 
Pyka, Ezgi Ari, and Stephanie Lang argue that large economic transformations cannot rest on 
a mission-oriented approach to innovation. For example, in the context of switching to a more 
sustainable economy, formal and informal regulations will play an important role as translat-
ing mechanisms between normative sustainability goals and innovation. Thus, in redesigning 
policymaking, the idea of a “mission” can serve as a guidepost for selecting the required 
targets for innovation policy. However, on the agent level, dedicated instruments are neces-
sary, which demands a redesign of regulation approaches. The challenge is the inclusion and 
acceptance of Knightian uncertainty, which is not part of the mission approach, that requires 
an experimental design. The notion of dedicated regulation is suggested to capture the dual 
goals of an effective implementation of policy programs and the wide implementation of nor-
mative sustainability thinking to guide actions and decision-making. This transformation 
calls for the creation and diffusion of new systemic and transformative knowledge to develop 
sustainable technologies and sustainable lifestyles, and it demands a knowledge-oriented per-
spective in designing regulation.

5.  SOME CONCLUDING REMARKS

The decisive components in an innovative environment include a qualified knowledge base, 
access to knowledge and markets, well-defined property rights, and, more generally, an insti-
tutional framework based on the rule of law, paired with a culture permissive of experiments 
and failures (Eliasson, 1989; Braunerhjelm and Henrekson, 2023). In addition, a substantial 
amount of research concludes that innovation is endogenous to the economy and sustained by 
firms (Romer, 1990; Aghion and Howitt, 1992; Nelson, 1993). One implication of these find-
ings is that instead of engaging in specific policies targeting innovative activities, governments 
should encourage self-organized and endogenous innovation through policies that strive to opti-
mize general conditions that would nurture and strengthen the prerequisites for new products, 
processes, and business models. A related insight is found in evolutionary approaches (Clark, 
1988), arguing that the market system is complex and constantly changing and that governments 
lack information beyond that possessed by managers and entrepreneurs; therefore, targeted gov-
ernment policies are unlikely to achieve their aims and generate the intended positive effect.

Nevertheless, most economies have a multitude of regulations that intentionally seek to 
enhance innovative activities, paralleled by other regulations that unintentionally influence 
innovations, either negatively or positively. Imposing regulations in different sectors of an econ-
omy may render suboptimal solutions and even counterproductive effects, thereby affecting 
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innovation in multiple ways. Hence, the rationale for grasping the bigger picture is clear, that 
is, understanding which regulations targeting innovation are effective, how other regulations 
impact innovation, and how regulations in different fields of economics interact in affecting 
innovation. Comprehending these interactions and interdependencies constitutes a key insight in 
analyzing the regulatory economics of innovation and designing innovation policy.

Economic activities are rarely neutral in terms of their side effects or externalities. The rai-
son d’être of regulatory economics is to amend such market failures by introducing regulations 
that either spur positive externalities or reduce negative ones. Presently, innovation policies 
are based on a variety of measures, including the more prevalent direct subsidies to innova-
tors, favorable tax treatment for private sector R&D expenditures, government-financed higher 
education and basic research, intellectual property rights, and seed funds for innovation. The 
overall justification for these policies is that innovation is linked to positive externalities that 
benefit society at large, and not just the economic agent that tries to come up with an invention 
or engages in R&D. As illustrated by R&D expenditures, some of the new knowledge emanat-
ing from such endeavors will spill over to other agents, that is, the outcomes cannot solely be 
appropriated by the agent investing in R&D. This tends to restrict private outlays on R&D, 
implying that the aggregate level would be lower than what would be desirable from a societal 
point of view. Therefore, a subsidy or tax incentive is justified to increase R&D spending to its 
socially optimal level. Enhanced R&D expenditures also increases economic activity directly 
and indirectly by creating opportunities for others to exploit knowledge spillovers (Acs et al., 
2009). A similar reasoning can be applied to negative externalities, where a regulation or a tax 
is imposed to deter, for instance, pollution.

As emphasized in the Handbook, there are obvious risks with introducing regulations. First, 
all regulations imply that some distortion is inserted, and its second-order effects may be hard 
to detect ex-ante. Second, authorities with the mandate to design and introduce regulations are 
endowed with considerable power that may have a substantial effect on firms’ position and on 
wealth generation. Therefore, regulations might be captured by strong economic interests and 
may induce a more general corruptive culture, which would have detrimental implications for 
the long-term prosperity and welfare of societies. Thus, an important question arises: Who 
monitors the regulators?

This is an area that we have only briefly touched upon in this Handbook. Another topic that 
deserves more profound coverage and analysis not accomplished here is the broader impact 
of taxes on innovations, the exception being different R&D incentives (see Chapter 15). As 
Akcigit and Stantcheva (2020) show, tax policies entail several tools that can affect innova-
tion. The authors focus on the impact of taxes on the quantity and quality of innovation, the 
geographic localization and mobility of innovation and inventors, the creative destruction 
processes in the United States, the quality composition of innovators, and, finally, the com-
position of research, i.e., applied versus basic research or whether more efforts are directed 
toward clean technologies.

Similarly, financial or, more generally, capital markets, being one of the most heavily regu-
lated economic areas, are important for innovative activities. For instance, Lerner et al. (2011) 
and Kortum and Lerner (2000) provide convincing evidence that the private equity market 
plays an important role in transforming ideas into innovations. Similarly, Gompers et al. 
(2020) and Howell et al. (2020) show how innovations tend to dwindle in times of crises, indi-
cating the sensitivity to the overall context in which financial firms operate. The robustness of 
financial markets, which largely depends on regulations, is also crucial for innovations. Awrey 
(2012) presents a survey of financial market regulations and innovations.
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Hence, even though we have covered considerable ground in addressing how regulations 
influence innovations, there are important areas not represented in this Handbook. Gaps 
other than those mentioned above are also likely to exist, and might be identified through 
in-depth studies of industries that are of specific interest from an innovation perspective. 
Such extensions would be needed to fully grasp the relationship between regulations and 
innovations. However, despite these deficiencies, we hope that the content of the Handbook 
will serve to help academics and other interested parties to obtain a clearer view of the com-
plex and intricate relationship between regulations and innovative activities.

NOTES

1. See, for instance, Ardagna and Lusardi (2009).
2. For instance, Gordon (2004) and Bosma and Harding (2007) claim that institutional differences 

explain the growth differences between Europe and the US, while Ciccone and Papaioannou 
(2006) provide evidence that entry regulation can delay the introduction of new varieties or goods 
in industries with a potentially global market potential or where technology shocks open up new 
business opportunities.

3. See, for example, Djankov et al. (2002), Klapper et al. (2006), Ciccone and Papaioannou (2006), 
Acs et al. (2008), Ardagna and Lusardi (2010), and Stenholm et al. (2013).

4. While Buchanan and Tullock became the leading figures of the public choice view, important con-
tributions were provided by several other contemporary scholars, such as Kenneth Arrow, Duncan 
Black, Ronald Coase, Anthony Downs, William Niskanen, Mancur Olson, William Riker, and 
George Stigler. See paragraphs below.

5. See Schleifer (2005) for a more elaborate argument.
6. See Agarwal et al. (2007), Audretsch and Fritsch (2002), Baumol (1993), Biondi (2008), Bjørnskov 

and Foss (2013), Bosma et al. (2012), Carree et al. (2002, 2007), Low and Isserman (2015), Rocha 
(2004), Sternberg and Wennekers (2005), van Stel and Carree (2002), van Stel et al. (2005), 
Wennekers and Thurik (1999), and Wong et al. (2005).

7. Briefly summarized, excessive entry regulation and/or higher entry costs are associated with fewer 
new firms, larger size of incumbents, lower TFP/innovation, lower investment, and higher profits. 
However, few of these studies directly address how innovative activity is affected. Bartelsman 
et al. (2013) examine the allocative efficiency of entry and exit but do not explicitly consider the 
impact on innovation (see Djankov, 2009, and for survey). See Djankov et al. (2002), Aidis et al. 
(2008), Ciccone and Papaioannou (2006), Alesina et al. (2003), Fisman and Sarria-Allende (2004), 
and Klapper et al. (2006).
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