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Abstract

The main purpose of this thesis is to establish the link between corruption
and innovation in transition economies, as we believe the relationship to be
more complicated than suggested by previous research. We study the re-
lationship between corruption and innovation by looking at how different
corruption levels and institutional quality settings change the corruption-
innovation link. Using data from the fifth round of the Business Environ-
ment and Enterprise Performance Survey that includes a sample of firms from
thirty transition economies, we find a non-monotonic relationship between
corruption and innovation. Low levels of informal payments enhance innov-
ation while high levels decrease the propensity to innovate. This inverted
U-relationship holds for innovations requiring government interaction. Vari-
ous dimensions of institutional quality and governance are interacted with
the level of informal payments where the results show that high institutional
quality diminishes the effect of corruption. Hence, corruption can be seen as a
substitute for effective and functional institutions. To our knowledge, estim-
ating a non-linear relationship between firm-level corruption and innovation
has not been attempted before. However, the findings of this thesis are in
line with the previously found U-shaped relationship between country-level
corruption and economic growth. In order to deal with potential endogeneity
of corruption, an IV probit model is used. Our results are robust to various
econometric specifications where both validity of instruments are tested and
alternative control variables are used. To investigate heterogeneity between
firms, a subsample analysis is performed where internal and external di-
mensions related to relationship-building with government and country-level
aspects are studied. The results of the subsample analysis suggest that
relationship-building between firms and government officials, transition pro-
gress and EU membership significantly affect the corruption-innovation link.

1



CONTENTS

Contents

1 Introduction 2

2 Background Transition Economies 6

3 Literature Review 9
3.1 Importance of Innovation . . . . . . . . . . . . . . . . . . . . 9
3.2 Business Environment . . . . . . . . . . . . . . . . . . . . . . 11

3.2.1 Business Environment and Economic Growth . . . . . 11
3.2.2 Corruption and Economic Growth . . . . . . . . . . . 12
3.2.3 Business Environment and Innovation . . . . . . . . . 15
3.2.4 Corruption and Innovation . . . . . . . . . . . . . . . 16

3.3 Market Concentration, Competition and Innovation . . . . . 18
3.4 Other Determinants of Innovation . . . . . . . . . . . . . . . 20
3.5 Measuring Innovation, Corruption and Competition . . . . . 22

3.5.1 Measuring Innovation . . . . . . . . . . . . . . . . . . 22
3.5.2 Measuring Corruption . . . . . . . . . . . . . . . . . . 23
3.5.3 Measuring Competition . . . . . . . . . . . . . . . . . 24

4 Hypothesis 25

5 Data 30
5.1 Data Source . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
5.2 Variable Explanation . . . . . . . . . . . . . . . . . . . . . . . 32
5.3 Descriptive Statistics . . . . . . . . . . . . . . . . . . . . . . 42

6 Methodology 49
6.1 Baseline Specifications . . . . . . . . . . . . . . . . . . . . . . 49
6.2 Addressing Endogeneity and Measurement Errors . . . . . . . 50

6.2.1 Bivariate and Multivariate Models . . . . . . . . . . . 51
6.2.2 Instrumental Variable Approaches . . . . . . . . . . . 52
6.2.3 Fisman and Svensson (2007) . . . . . . . . . . . . . . 53
6.2.4 Additional Instruments . . . . . . . . . . . . . . . . . 54
6.2.5 Econometric Estimation . . . . . . . . . . . . . . . . . 55

i



CONTENTS

6.3 Interacting Corruption with Institutional Quality . . . . . . . 56

7 Results 58
7.1 Results from Baseline Specifications . . . . . . . . . . . . . . 58

7.1.1 Linear Effect of Corruption on Innovation . . . . . . . 58
7.1.2 Non-linear Effect of Corruption on Innovation . . . . 61

7.2 Results from IV Probit Specifications . . . . . . . . . . . . . . 64
7.2.1 Non-linear Effect of Corruption on Innovation . . . . . 64
7.2.2 Interpreting the Non-linearity in a Non-linear Model . 66
7.2.3 Interacting Corruption with Institutional Quality . . . 69

7.3 IV Probit Subsample Analyses . . . . . . . . . . . . . . . . . 75

8 Robustness Checks 82
8.1 Controlling for Measurement Errors in Instruments . . . . . . 82
8.2 Addressing Endogeneity of Competition . . . . . . . . . . . . 82

8.2.1 Instrumenting Competition . . . . . . . . . . . . . . . 82
8.2.2 Using a Linear Probability Model . . . . . . . . . . . 84

8.3 Adding Additional Controls . . . . . . . . . . . . . . . . . . . 87

9 Discussion 90

10 Model Weaknesses 93
10.1 Measurement Error . . . . . . . . . . . . . . . . . . . . . . . 93
10.2 Endogeneity and Quality of Instruments . . . . . . . . . . . . 94

11 Further Research 96

12 Conclusion 97

References 98

Appendix 108

ii



LIST OF TABLES

List of Tables

1 Innovation Propensity by Country . . . . . . . . . . . . . . . 43
2 Summary Statistics . . . . . . . . . . . . . . . . . . . . . . . 45
3 Index Scoring by Country . . . . . . . . . . . . . . . . . . . . 47
4 Variable Description . . . . . . . . . . . . . . . . . . . . . . . 48
5 Baseline Specification: Linear Relation . . . . . . . . . . . . . 60
6 Baseline Specification: Non-linear Relation . . . . . . . . . . . 62
7 Average Partial Effects from Non-linear Relation . . . . . . . 63
8 IV Probit: Non-linear Relation . . . . . . . . . . . . . . . . . 65
9 IV Probit: Institutional Quality (Product Innovation) . . . . 71
10 IV Probit: Institutional Quality (Marketing Innovation) . . . 73
11 Subsamples: Subsample 1 and 2 (Product Innovation) . . . . 78
12 Subsamples: Subsample 3 and 4 (Product Innovation) . . . . 79
13 Subsamples: Subsample 1 and 2 (Marketing Innovation) . . . 80
14 Subsamples: Subsample 3 and 4 (Marketing Innovation) . . . 81
15 Robustness Checks: Validity of Instruments and Competition 86
16 Robustness Checks: Adding Additional Controls . . . . . . . 88
A: Summary Statistics of Additional Variables Used . . . . . . . . 108
B: Variable Description of Additional Variables Used . . . . . . . . 109
C: Correlation Matrix . . . . . . . . . . . . . . . . . . . . . . . . . 110
D: Validity of Instruments . . . . . . . . . . . . . . . . . . . . . . . 111
E: Instrumenting Competition . . . . . . . . . . . . . . . . . . . . . 112
F: Robustness Checks . . . . . . . . . . . . . . . . . . . . . . . . . 113

iii



1 INTRODUCTION

1 Introduction

Corruption is a well-known phenomenon that remains one of the biggest
global challenges (World Independent Network/Gallup International, 2013).
A 2016 study from IMF estimates the yearly cost of corruption to be around
two percent of global GDP. The recently leaked Panama Papers highlight
the current prevalence of illicit behaviour such as tax evasion and corruption,
involving both politicians and corporations1. The result of corruption is a
sub-optimal allocation of resources, which deepens the inequality gap (Gupta
et al., 2002).

Although globally present, the existence of corruption is more typical in
transition economies (Kotkin and Sajó, 2002). As evident from the Cor-
ruption Perception Index, transition economies are constantly ranked below
average2. Moreover, the forecasting model of European Bank of Develop-
ment and Research suggests that most countries in the transition region
will remain far below 60 percent of EU-15 average income per capita in the
next 20 years (EBRD, 2013). Therefore, a better understanding of the effect
of corruption on economic growth, the channels through which this effect is
conducted and the factors that affect this relation is necessary for developing
policies that will effectively deal with corruption and promote growth.

An extensive body of research has been devoted to establish the rela-
tionship between corruption and economic growth but the evidence remains
mixed. In connection, two hypotheses about the effect of corruption have
emerged: “greasing the wheels” and “sanding the wheels”. The proponents of
the “sanding the wheels” hypothesis find a negative relationship between cor-
ruption and growth (Mauro, 1995; Mauro, 1997; Gyimah-Brempong, 2002;
Méon and Sekkat, 2005; Fisman and Svensson, 2007; Asiedu and Freeman,
2009). The opposing view is that corruption can “grease the wheels” and
thereby increase economic growth, in particular in countries where govern-
ment and institutions are dysfunctional (Leff, 1964; Vial and Hanoteau, 2010;
Méon and Weill, 2010; Heckelman and Powell, 2010; Vaal and Ebben, 2011).

1https://panamapapers.icij.org/
2http://www.transparency.org/research/cpi/overview
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1 INTRODUCTION

In addition, some research has found an inverted U-relationship between cor-
ruption and economic growth (Méndez and Sepúlveda, 2006; Ahmad et al.,
2012).

Suprisingly, much less attention has been paid to the link between cor-
ruption and innovation - one of the main drivers of economic growth. The
debate, however, resembles the one above where corruption is found to
both increase innovation (Krammer, 2013; Mahagaonkar, 2008) and decrease
propensity to innovate (Habiyaremye and Raymond, 2013; Mahagaonkar,
2008; Waldemar, 2012).

Given the importance of institutional effectiveness for the existence and
persistence of corruption (Vaal and Ebben; 2011, Martin et al., 2007; Méon
and Weill, 2010), it seems like there is a missing wheel in the analysis of the
corruption-innovation link with regards to how the relation changes for differ-
ent quality and aspects of institutions. Krammer (2013) shows that control
of corruption moderates the positive effect on firm-level innovation but insti-
tutional quality includes aspects outside the scope of corruption governance.
Moreover, despite the unanimous evidence of the corruption-innovation link,
at out best knowledge, none has yet investigated how different levels of cor-
ruption affect the propensity to innovate.

The purpose of this thesis is to fill the existing gap in current literat-
ure about how the effect of corruption on innovation changes with different
levels of corruption and different institutional quality settings, by determin-
ing whether non-linearities exist in the corruption – innovation relationship.
Specifically, we answer the following two questions. First, does the effect of
corruption on innovation change with the levels of corruption? Second, does
the effect of corruption on innovation depend on institutional quality?

We take advantage of the unique data provided by EBRD’s Business
Environment and Enterprise Performance Survey, containing information on
the estimated bribe payments by firms from thirty transition economies.
Corruption is measured as a percentage of a firm’s annual sales to government
officials to get things done3. The survey also provides information about

3Throughout this paper corruption, bribery and informal payments refer to bureaucratic
corruption measured a percentage of a firm’s annual sales to government officials
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1 INTRODUCTION

firms’ involvement in different innovative activities, allowing us to explore
the dynamics between corruption and innovation on the firm-level.

We hypothesise that low levels of corruption will increase innovation,
while high levels of corruption will have a negative effect on innovation. At
low levels, corruption might grease innovation. Firstly, in economies char-
acterised by inefficient and slow administrative system, bribery payments
might enable companies to speed up processes of receiving permits or other
approvals needed for the specific innovation (Mahagaonkar, 2008; Krammer,
2013). Additionally, informal payments might increase the chance of actu-
ally receiving the permits, thus reducing the risk of innovating for the private
firm (Mahagaonkar, 2008). On the other hand, high bribery payments are
expected to have an adverse impact on innovation as significantly less capital
can be devoted to innovative activities. The relationship is expected to be
true for innovations that require interaction with government or public in-
stitutions (Acemoglu and Verdier, 1998; Mahagaonkar, 2008). Furthermore,
institutional quality is expected to diminish the positive effect of corruption
on innovation, as corruption will to a lesser degree serve as a substitute for
functioning institutions (Heckelman and Powell, 2010)

The assumed non-linearity is tested by including a second-order term
of corruption in the econometric specifications. The potential endogeneity
is addressed by instrumenting corruption. Furthermore, to test how the
effect of corruption changes under different levels of institutional quality,
corruption is interacted with various indices that measure the quality of
institutions.

We find evidence of an inverted-U relationship between corruption and
innovation for innovations that require government interaction, hence con-
firming our hypothesis. Furthermore, we find that the level of institutional
quality significantly modifies the effect of corruption on innovation. Finally,
our subsample analysis finds a number of settings under which the non-linear
relation between corruption and innovation gets even more pronounced.

Our results are analogous to the findings of previous research that in-
vestigates the non-monotonic relationship between corruption and growth
(Méndez and Sepúlveda, 2006; Ahmad et al., 2012). Moreover, our res-
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1 INTRODUCTION

ults support and extends the findings of Krammer (2013) who, among other
factors, shows that corruption becomes less effective when formal quality of
institutions (measured as control of corruption) is better.

The structure of the thesis is as follows: section 2 gives a background
about transition economies and the transition processes. Section 3 describes
the previous research regarding factors affecting innovation and growth. Sec-
tion 4 states our hypotheses and rationale behind them. Section 5 presents
the data source, variable explanation and descriptive statistics. The meth-
odology for our model specifications is given in section 6 and the results from
our models are presented in section 7. Robustness checks are performed in
section 8. Section 9 presents the discussion, and section 10 discusses model
weaknesses. Further research is suggested in section 11. Concluding remarks
are given in section 12.

5



2 BACKGROUND TRANSITION ECONOMIES

2 Background Transition Economies

Transition is a complex process of transforming a centrally planned economy
to a market economy. The Economist (March 24-30, 1990: 22) wrote:

“Hundreds of books have been written on the transition from capitalism to
communism but not the other way. There is no known recipe for unmaking
an omelette”

Transition is a phenomenon in economics that started with the collapse
of the communism in the Soviet Union and Yugoslavia in the late 1980s
and early 1990s. It involves privatisation and promotion of private-owned
businesses, markets and institutions independent of the state. It includes
changing the role of the state from being a provider of economic growth to
instead support and enable growth driven by the private sector4. In essence,
transition economies undergo a set of structural reforms that should develop
market-based institutions.

Back when transition started, the most important problems that trans-
ition economies were facing included high levels of unemployment, rising
inflation, corruption, lack of educated workforce, lack of infrastructure, lack
of sophisticated legislation and independent justice system, and inequality5.
Some of the issues were resolved in the first couple of years after transition
started while others still remain to be resolved.

Shortly after the beginning of the transition, the economies experienced
high levels of unemployment. The companies, owned by the government
during the communism, employed more people than needed. Transformation
to private ownership meant that the number of employees was cut back in
an attempt to decrease cost and improve efficiency6.

At the beginning of the transition, some politicians and entrepreneurs
built wealth empires by exploiting their positions in the society, leading to
big inequality gaps. This came at the cost of the ordinary workers, who

4Falke, Mike. Community Interests: An Insolvency Objective in Transition Economies?, No.
01/02, Frankfurter Institut für Transformationsstudien

5http://www.economicsonline.co.uk/Competitive_markets/Transition_economies.html
6ibid.
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2 BACKGROUND TRANSITION ECONOMIES

suffered from unemployment and rising inflation7.
Moreover, transition economies faced issues with lack of educated work-

force and lack of infrastructure. The workers were usually trained for a
particular job. After the privatisation, their skills were not a match for the
newly created positions, resulting in a skills gap, which in turn made it even
more difficult for the laid-off workers to find new jobs. Additionally, many
transition economies lacked entrepreneurs and fresh ideas, slowing down the
transition to market capitalism even more8. Furthermore, these economies
suffered from lack of investment in new technologies. The limited develop-
ment of financial markets, limited access to finance and the low levels of
investments from foreign investors were part of the reasons for the under-
developed infrastructure9.

Under the communism, there was a lack of incentive to develop a soph-
isticated legal system that would protect the innovations of companies, since
all of the companies were owned by the government. Market economies on
the other hand require a well-developed legal system, where the rights and
obligations of both consumers and companies are defined and protected by
law10.

Many transition countries have not yet reached the “transition frontier”
(EBRD, 2013). The GDP index for transition economies in 2007 was 112
compared to 100 in 1989, just before the transition started. Phrasing it
differently, it took on average almost 20 years to get back to the same GDP
levels prior to the transition. In some countries like Ukraine and Moldova,
the GDP was significantly lower than prior to transition (EBRD, 2008).

The reform has, however, also enabled economies to achieve growth
through both vertical and horizontal interactions with more developed eco-
nomies. Globalisation encouraged inflow of foreign investment to transition
economies. In 2004, first-wave transition countries11 joined the EU, followed
by Romania and Bulgaria in 2007. The latest transition economy to join EU

7ibid.
8ibid.
9ibid.

10ibid.
11 Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia, Slovenia
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2 BACKGROUND TRANSITION ECONOMIES

was Croatia in 201312.
The financial crisis (2008-2009) and the Eurozone crisis (2011-2013) lead

to a drop in growth rates and increase in unemployment rates among the
transition economies. Ironically, the countries furthest ahead in the trans-
ition process with regards to factors such as economic freedom, trade lib-
eralisation and functioning financial systems were hit the hardest. In other
words, factors that were favourable under normal conditions made the coun-
tries vulnerable during economic downturns (Shostya, 2014).

Corruption is one of the issues that still remains to be resolved. Even
though corruption exist in almost every country, it is more pronounced in
transition economies than in other economies (Hellman et al., 2000). Cor-
ruption in transition economies has its roots in the communist one-party
system. As Lord Acton (Letter, 23th January 1861) said: “Power tends
to corrupt and absolute power corrupts absolutely”. The one-party system
lead to a lack of balance of power, which in turn lead to a small group
of high government officials having control over the Parliament and influ-
ence over the justice system, leaving an open road for corruption on all
levels. Transition brought structural changes, including multi-party system,
but corruption still remains a problematic issue (Sandholtz and Taagepera,
2005). Most of these countries are now facing lack of economic freedom, weak
economic institutions and a justice system that is not effective in the fight
against corruption. Looking at the Corruption Perception Index provided by
Transparency International, most of the transition economies are constantly
ranked either as highly corrupted or above average corrupted13. Moreover,
looking at the Freedom in the World Index most of the transition countries
are ranked either as mostly unfree or moderately free14. This is in line with
the findings of Nowak (2001), where he shows that the correlation between
corruption and lack of economic freedom for 17 chosen transition economies
is around 0.75.

12http://europa.eu/about-eu/countries/member-countries/
13http://www.transparency.org/research/cpi/overview
14https://freedomhouse.org/report-types/freedom-world
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3 LITERATURE REVIEW

3 Literature Review

3.1 Importance of Innovation

Since the beginning of macroeconomic theory, economists’ main interest
has been focused on finding the factors that determine economic growth.
Today, there is strong evidence of the important role of innovation as a
driver of economic growth, proven both by theoretical and empirical studies.
Joseph A. Schumpeter (1934) was the first to emphasise the importance
of innovation for economic growth and to describe the development as a
historical process of structural changes, substantially driven by innovation.

The economic growth models can be divided into two general groups:
models of exogenous economic growth and models of endogenous economic
growth. The former group of models states that growth arises due to the
influence of factors outside of the economy of interest, while the latter states
that growth is a result of internal factors such as human capital, innovation
and knowledge. Solow (1956) and Swan (1956) independently developed ver-
sions of the exogenous model that predict that long-run growth is achievable
only through technological progress. According to the models, the part of the
growth that cannot be explained by capital accumulation is often uniquely
driven by technological progress, which is exogenous and cannot be observed.

The exogenous growth model provides important insights about growth,
but says nothing about the factors that drive technological progress itself.
Some economists were dissatisfied with the idea of non-observable factors
determining economic growth. This triggered the development of a “new
growth theory” which incorporates market-driven innovation and therefore
allows for endogenously driven growth. The basis for the research was given
by Arrow (1962) and Uzawa (1965), later on followed by Romer (1986), Lucas
(1988), Aghion and Howitt (1990) and Grossman and Helpman (1991).

The main contributions of the models can be summarised in three sec-
tions: importance of knowledge, existence of externalities and protection of
innovation. The first implication of the models is that in order to develop,
economies should stop relying only on physical resources. Development of
knowledge is a key factor that drives innovation, therefore firms and coun-

9



3 LITERATURE REVIEW

tries should invest in human capital and improvement of education and skills
(Romer, 1990). Furthermore, the production process creates knowledge ex-
ternalities. New research builds on previous research, creating knowledge
spillovers. A single firm’s investment in R&D is beneficial not only for that
particular firm, but for the economy as a whole. The company – inventor is
aware that due to the spillovers it is not able to appropriate all of the benefits
from the innovation. Thus, the question that arises is how governments can
motivate companies to increase the R&D expenditures and through R&D
increase innovation. This is where patents, exclusive rights granted to an
inventor by the government to manufacture, use or sell an innovation for a
restricted time period, come into the picture (Romer, 1989; Belleflamme and
Peitz, 2010 p. 506-507).

There is a large body of empirical research that estimates the effect of
innovation on economic growth, at the level of individual firms, industry and
country. Since the actual number of innovations made is difficult to observe,
most of the studies use R&D expenditures or number of patents as a proxy
for innovation. For example, Griliches (1980) uses firm level data from the
US and finds that R&D expenditures contribute positively to productivity
growth. Further, Coe and Helpman (1995) find that the productivity growth
is positively affected by both domestic and foreign R&D capital. Mansfield
(1988) looks at both US and Japan data and concludes that R&D has a
positive effect on efficiency in both countries.

Even though most of the empirical studies on innovation and its effect
on growth are mainly focused on developed countries, the effect of innova-
tion on growth remains significant also for transition economies. OECD’s
Innovation for Development (2012) discusses the central role that innova-
tion plays in growth dynamics of developing countries. Different types of
innovation play different roles at different stages of development. In the
early stages for example, productivity of private and public services can
be improved by adapting foreign technology and social innovation. In the
later stages, high–technology and R&D–based innovation is what matters.
Acemoglu et al. (2006) show that for developing economies far away from
the world frontier, copying and adopting technologies from the world frontier

10



3 LITERATURE REVIEW

has a high importance for economic growth. For developing countries close
to the world technological frontier, engaging in innovation becomes a very
important driver of productivity growth, as there is less room for copying
and adoption of well–established technologies.

What we can learn from the numerous research papers by EBRD is that
in order for transition economies to catch up with developed economies, it
is necessary that they increase the innovation rate, R&D expenditures and
investment in education. That is why the main goal of EBRD is “to foster
the transition to market economies, whilst promoting innovation, growth and
transparency”15.

3.2 Business Environment

In this section, the previous body of literature regarding the effect of busi-
ness environment on innovation is presented. Special focus is put on the im-
pact of corruption on innovation, as investigating the corruption-innovation
link is the main interest of our thesis. Furthermore, as we, to some ex-
tent, build on the literature devoted to the corruption-growth relation, we
start by shortly discussing the existing literature on the relevance of business
environment and corruption for growth.

3.2.1 Business Environment and Economic Growth

Business environment, in its broadest definition, is a mixture of complex,
dynamic and uncontrollable external factors within which a business oper-
ates. There are many studies that try to determine the effect of business
environment on economic growth and firm performance, usually by looking
at how each of its components influences firm’s growth, investment decisions
and innovating activities. The literature on the importance of institutions
for economic growth starts with the work of North and Thomas (1973).
Here, they state that an efficient economic system provides good property
rights that give the appropriate protection and incentives to produce and
innovate. Furthermore, an efficient economic system should eliminate all the

15See http://www.ebrd.com/what-we-do.html
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factors that might reduce individual’s incentives to innovate, such as excess-
ive taxation, bribery and theft. They also state that an efficient economic
system is what allowed the Western European economy to achieve high levels
of growth. North (1990) defines institutions as “the rules of the game” and
concludes that the long-run performance of economies is influenced by the in-
teraction between institutions and organisations. The author further points
out that institutional frameworks can be used to help companies get to on
productivity increasing paths.

Various dimensions of the business environment are proven to have a
significant effect on economic growth: competition (Blecker, 1989), laws
and regulations (Djankov et al., 2006; Messaoud and Teheni, 2014), labour
(Becker et al., 1994; Topel, 1999), taxation (Kneller et al., 1999), infrastruc-
ture (Estache and Garsous, 2012; Haacker and Morsink, 2002), property
rights (Gould and Gruben, 1996), access to financing (Beck et al., 2006;
Banerjee, 2014), political instability (Alesina et al.,1996; Aisen and Veiga,
2011), crime (World Bank, 2006; Goulas and Zervoyianni, 2013) and corrup-
tion (Mauro, 1995; Méndez and Sepúlveda, 2006).

3.2.2 Corruption and Economic Growth

A topic that has increasingly raised interest in the last few decades is the
effect of corruption on economic growth. The official definition used by the
World Bank and Transparency International is that corruption is the abuse
of public power for private benefit. Corruption can take on various forms
and functions that can range from a single act of informal payment or gift
to an endemic malfunction of a political system.

There is an on-going debate on whether corruption has a negative (“sand
the wheels”) or positive (“grease the wheels”) effect on the economic growth
of a country, as both theoretical and empirical studies show mixed results.
According to the proponents of the view that corruption has a negative ef-
fect on growth, in highly corrupted countries, most of the country’s wealth is
extracted as personal gain, leaving a weak private sector and a high rate of
unemployment. Countries that experience high levels of corruption are not
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attractive to foreign investors, who face risk of not being able to reap the
benefits of their investment. Using country-level corruption indices, Mauro
(1995 and 1997) finds that high levels of corruption lead to low levels of
investment and economic growth. Tanzi and Davoodi (1997) show that even
though corruption increases public investment, it reduces its productivity,
thus providing a possible channel for the negative effect of public investment
on growth. Using data from African countries, Gyimah-Brempong (2002)
concludes that high levels of corruption lead to high levels of income in-
equality and low levels of economic growth. Méon and Sekkat (2005) find
that corruption has a negative effect on growth, both independently and
through its negative impact on investment. Fisman and Svensson (2007),
using firm-level data on estimated bribe payments, find a significant negat-
ive effect of corruption on firm’s growth. Using data for firms in transition
countries, Asiedu and Freeman (2009) find a negative and significant effect
of corruption on investment growth. Furthermore, among the variables in-
cluded in the regressions, corruption has the strongest impact on investment
growth for transition countries. This shows the importance and need for ad-
ditional studies that will investigate the effect of corruption on growth and
its drivers.

On the other side are the proponents of “greasing the wheels” hypothesis,
claiming that these informal payments might have a positive effect on growth.
Klitgaard (1988) uses a theoretical model where he shows that the optimal
level of corruption is positive. Using a model in which contracts are necessary
for investment, Acemoglu and Verdier (1998) show that the optimal level
of corruption is above zero, in cases when corruption is too costly to be
eliminated. EBRD (2005) shows that, even though corruption is known to
have a detrimental impact on economic growth, the effect of corruption on the
performance of individual firms is positive. Using Indonesian manufacturing
industry panel data, Vial and Hanoteau (2010) show a positive relationship
between bribery and both output and labour productivity growth. Moreover,
the authors argue that firms involved in bribery can easier overcome hinders
of doing business.

A plausible explanation for the observed positive effect of corruption on
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growth can be that corruption takes over the role of institutions (Vaal and
Ebben, 2011). Leff (1964) sees corruption as a consequence/response to poor
governmental policies. In countries where governments and institutions lack
efficiency and competence, the legal system is slow and level of bureaucracy
is high, corruption can improve efficiency. Lui (1985) suggests that bribes
can reduce the inefficiency of government agencies by minimising the cost
associated with queuing. Heckelman and Powell (2010) find that in countries
with limited economic freedom, corruption has a positive effect on growth,
but the positive effect diminishes as economic freedom increases. Méon and
Weill (2010) show that countries with highly ineffective institutions might
benefit from corruption in terms of efficiency improvements. Moreover, Vaal
and Ebben (2011) show that both quality of institutions and interaction
among institutions impact the relationship between corruption and growth.

Coordination of government institutions can change the effect of corrup-
tion on growth. Blackburn and Forgues-Puccio (2009) present a theoretical
model where the organisation or network of government officials plays an im-
portant role with regards to corruption. The authors argue that, although
corruption has an overall negative effect on growth, the effect is less severe
in countries where the bureaucrats are collectively organised as the bribe
requirements in this case are lower. The theory also explains why countries
with same level of corruption incidences can vary in terms of growth rates.
Wedeman (1997), looking at the cases of South Korea, Philippines and Zaire,
finds that high levels of corruption might coexist with high levels of growth.

Other studies show that the corruption-growth relationship is much more
complicated than what the opposing sides suggest. A few authors have in-
vestigated a possible non-linear (inverted U-shaped) relationship between
corruption and economic growth. Méndez and Sepúlveda (2006) make a dis-
tinction between countries that are free and not free (measured by the Index
of Political Rights and Civil Liberties) and challenge the linear relationship
between corruption and economic growth. The authors show that corruption
has different relationship with economic growth in free and not free coun-
tries. For free countries, the results suggest that the growth-maximising level
of corruption is significantly greater than zero, meaning that corruption is
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beneficial for economic growth at low levels of incidence and detrimental
to growth at high levels of incidence. This inverted U-relationship holds
through several robustness checks. The effect is not significant for countries
ranked as not free. Ahmad et al. (2012) also challenge the linear relationship
between corruption and growth using data on both developed and develop-
ing countries. In line with Méndez and Sepúlveda (2006), the authors find
an inverted U-shape between corruption and economic growth. Hence, low
levels of corruption enhance growth and high levels reduce growth. Looking
at firm-level data, Jong, Tu, and Ees (2012) investigate bribe payments and
revenues in Vietnamese firms and find a non-linear relationship where high
levels of payments diminish firm revenues as the companies’ resources are
inefficiently allocated when a large part of the revenue is paid as bribe.

3.2.3 Business Environment and Innovation

The literature on the effect of business environment on innovation is
more limited compared to business environment and growth, although not
less important as innovation is a major driver of economic growth.

EBRD Transition Report (2014 p.5) explores the importance of business
environment as a driver of innovation. It states that “poor business envir-
onment can increase the costs of developing new products and makes the
returns to innovation more uncertain, thus undermining firms’ incentives to
innovate”. The results from the report suggest that firms that innovate have
higher sensitivity to business environment quality compared to firms not in-
volved in innovation. The heterogeneity in business environment perception
are especially large when factors regarding the importance of corruption,
workforce skills and custom and trade regulations are investigated.

Krammer (2009) investigates various drivers of innovation by using data
from transition economies. He finds that good intellectual property rights
have a significant positive effect on innovating activity. Another factor that is
found to be enhancing innovating activities is globalisation, through inflows
of foreign investments and trade. Cost of doing business (a country’s inability
to create and stimulate the business environment through regulations), on
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the other hand, has a significant negative effect on innovation. Furthermore,
transition itself reduces innovation.

Savignac (2008) looks at the relationship between financing constraints
and innovation. He finds that the likelihood to innovate is negatively affected
by financing constraints.

3.2.4 Corruption and Innovation

As innovation is one of the determinants of long-term growth, it is a
surprise that the amount of research about the corruption - innovation link
is limited. The existing literature is similar to the debate on the effect of
corruption on economic growth, without a consensus on the direction of the
effect of corruption on innovation.

On one side, there is the hypothesis about “sanding the wheels” effect, ac-
cording to which corruption has a negative effect on innovation. In economies
with high levels of corruption, firms are discouraged to innovate. Qian and
Xu (1998) present a theoretical model in which bureaucracy makes mistakes
by rejecting promising projects and delaying innovation. In a setup where
two firms compete to obtain a permit, it is very likely that the winner will
be the firm that is willing to pay bribe, rather than the one with the better
project. Another aspect is delay. Government officials might delay granting
permits in order to attract as many firms as possible willing to pay bribe
or wait until the maximum offer is made. This can in turn refrain firms
to undertake innovative activities. Hierarchical structure of decision-making
may also lead to delays, increasing the bribery payments and therefore dis-
couraging innovation (Myrdal, 1968). Continuing on the government-firm
interaction, Murphy et al. (1993) show that firms involved in innovation
are more likely to be blackmailed by government officials. Corruption, ac-
cording to the authors, destroys the trust in government and institutions,
and such trust is essential for innovation and entrepreneurship. Veracierto
(2008) gives a theoretical illustration on how corruption can lower the rate of
innovation in an industry. Habiyaremye and Raymond (2013) use firm-level
data from transition economies and find that the propensity to innovate of
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domestic firms is negatively affected by the involvement of foreign firms in
corruption. Similarly, using Indian data at the firm-level, Waldemar (2012)
finds support for “sanding the wheels” hypothesis when looking at propensity
to innovate in products.

The second view is the “greasing the wheels” effect, according to which
corruption is expected to increase innovative activities, especially in countries
with dysfunctional institutional settings. Using data from 7,000 firms in 30
transition economies, Krammer (2013) finds that corruption has a significant
positive effect on firms’ innovative activities. He argues that due to the
numerous changes that occurred in the past decades, these countries exhibit
anomic conditions that promote corruption. In these countries, bribes can be
an efficient way to deal with such a dysfunctional environment and introduce
innovative products on the market. Furthermore, he finds that quality of
both formal (control of corruption) and informal (trust) institutions reduce
the effect of corruption on innovation.

Mahagaonkar (2008) gives empirical evidence that support both “sand-
ing the wheels” and “greasing the wheels” view. He uses data on African
firms and finds that corruption has a negative effect on product innovation
and organisational innovation, while it has a positive effect on marketing
innovation. Moreover, corruption is found to have no significant relationship
with process innovation. According to the author, corruption may increase
innovation activities if it will make the process of obtaining the permits and
licences needed to innovate faster. The incentives to innovate will increase
with bribing as it might allow the firm to gain valuable market position or
future profit. Moreover, corruption might also work as a channel to reduce
political risk and uncertainty through long-lasting relationships between the
firm and corrupted officials. The reason for observing the diverging effects of
corruption on the different innovative activities might be due to the different
degree of involvement of government and relevant institutions in the given
innovation activity. Anokhin and Schulze (2009) investigate the link between
control of corruption and entrepreneurial activity, patents, and technological
advancement. Using country-level data on 64 economies during a seven-year
period, the authors explore a potential non-linear link between control of
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corruption and the dependent variables mentioned above. The results are
mixed. Weak evidence of a concave relationship between technological ad-
vancement and control of corruption is shown while a curve-linear relation is
found between entrepreneurial activity and control of corruption in the 90th
quantile.

3.3 Market Concentration, Competition and Innovation

The association between market concentration, competition and innov-
ation is a well-researched area. The discussion tracks back all the way to
1942 when Schumpeter introduced his theory about the link between mar-
ket structure and innovation activities. Schumpeter (1942) concludes that
large firms in concentrated markets have an advantage when it comes to
the propensity to innovate. Phrasing it differently, competitive pressure in
Schumpeter’s view detriments investments in R&D and innovating activ-
ities. Even though numerous investigations concerning market structure,
competition and innovation have been made after Schumpeter, empirical
results and theoretical frameworks remain mixed, not providing any clear-
cut predictions. Scherer (1967) finds a positive relationship between market
concentration, measured as C4 (four-firm concentration ratio), and R&D
employment but where the correlation fell after a C4 of 50-55 percent when
taking industry effects into account.

In contrary to the view of Schumpeter, one could also expect that innov-
ation would increase the propensity to innovate, as competition will force
firms to innovate in order to survive in the market (Ahn, 2002). One study
that is in line with above theory is Aghion et al. (2002). Using data from
BEEPS survey in 1999, the authors investigate how competitive pressure
from foreign and domestic firms affects the propensity to innovate, and how
the effect differs between “new” firms (firms founded under the post-reform
period that do not have a state-owned predecessor) and “old” firms (firms
that were operating under the former planned economy). The results show
that pressure from competitors (both foreign and domestic) increases the
propensity to innovate for both new and old firms, where foreign competi-
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tion is of more importance for the old firms. Moreover, new firms were found
to be the drivers of innovation.

The effect of competition on innovation could also be different depend-
ing on how close competitors are, i.e. neck-and-neck competitors on the
technological frontier or far behind (laggards). Aghion et al. (2005) find
an inverted U-relationship between product market competition, measured
as the industry-average Lerner Index, and innovation in a sample of UK
firms. The explanation behind the inverted U is that competition can in-
crease the marginal profit from innovation, called by the authors the “escape-
competition effect”. But competition can on the other hand also reduce the
innovation incentives for firms that are far behind their competitors, labelled
the “Schumpeterian effect”. In other words, close or neck-and-neck competi-
tion incentivises innovation whereas the effect is opposite for laggard firms,
creating an inverted U between the propensity to innovate and competition.
Following Aghion et al. (2005), Mendi and Costamagna (2015) investig-
ate whether there is an inverted U-shaped relationship between competition
from informal firms on formal firms’ innovation activities, connecting the
interaction between informal and formal firms and the propensity to innov-
ate. The authors find an inverted U-shaped relationship between informal
competition and propensity to innovate. Low levels of informal competitive
pressure are conducive to innovation while the marginal effect decreases as
competitive pressure increases.

Other researchers have instead focused on separating foreign and do-
mestic competition. Gorodnichenko et al. (2010) look at the relationship
between foreign competition and innovation in emerging markets. The au-
thors find a positive relationship between pressure from foreign competitors
and innovation through several channels. Supplying multinationals as well
as importing from and exporting to foreign firms spur innovation.

19



3 LITERATURE REVIEW

3.4 Other Determinants of Innovation

Apart from external factors, there are several other important internal
determinants of innovation including firm size, age, resources, ownership,
transfer of knowledge, and technology.

Staring with firm age, young start-up firms are many times perceived as
the drivers of innovation activities. The empirical research is however mixed.
Hansen (1992) finds an inverse relationship between innovation and firm age
while other research, such as the EBRD (2014), finds the opposite to hold.
Young firms might be more engaged in R&D and innovation activities but
young firms with unsuccessful innovation attempts will be driven out of the
market, indicating that young firms as a whole might not be more innovative
than other firms.

Human capital is another essential factor that relates to innovation. As
evident by EBRD (2014), an adequately educated workforce plays an es-
sential role for successful innovation, both in developing new products and
adapting existing or improved products/processes as the employees are re-
quired to learn new production techniques.

As discussed in section 3.1, investments in R&D and innovation are as-
sumed to create positive externalities through knowledge spillovers. The
presence of positive externalities lead to a lower-than-optimal aggregate level
of innovation. Public funding can reduce cost of innovating activities through
subsidies, thus incentivising innovation. Using data from Eastern Germany,
Almus and Czarnitzki (2003) investigate the effects of public R&D policy
schemes and firms’ propensity to innovate. The results show that firms
provided with public subsidies have a higher level of innovation compared to
firms with no public financial means.

Gorodnichenko et al. (2010) investigate, among other factors, how ver-
tical transfer of capabilities influences innovation. The results show that
higher innovating activities are related to firms who have strong vertical
relationships, measured as percentage of sales to multinational enterprises,
export share and import share.

Similar to knowledge transfer, technology transfer is found to have a
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positive effect on innovation. Using firm-data on UK manufacturing plants,
Love and Roper (1999) show that R&D, technology transfer and networking
function as substitutes when it comes to innovation. Furthermore, techno-
logical transfer and networking are found to be important in increasing the
amount of innovation.

Turning to ownership, Chuntao and Min (2010) use Chinese firm-level
data to study the relationship between CEO incentives on innovation activ-
ities under different ownership structures. They conclude that state-owned
enterprises are more innovative than private firms, and that CEO incentive
schemes increase the propensity to innovate. On the contrary, Falk (2008)
shows that foreign-owned firms innovate more than domestic firms when
looking at European data. The relationship is found to be even stronger for
new EU member states.

To conclude, incentives to innovate depend on many different factors.
Barriers to entry and exit, risk, competition ex ante and ex post innovation,
protection of intellectual property rights, legal barriers, institutions and gov-
ernance, political stability and access to financing are just a few examples.
The theory about innovation does not provide us with a clear framework
that takes all the factors into account but rather introduces several predic-
tions for different internal and external conditions. Failure of including or
being able to control for all different market conditions and other unobserved
differences between firms in empirical investigations is one potential explan-
ation for why the conclusions about external/internal factors and innovation
are sometimes mixed.
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3.5 Measuring Innovation, Corruption and Competition

In this section we shortly discuss ways of measuring innovation, cor-
ruption and competition. For these variables in particular, there are many
different measurements used empirically and thus it is worth discussing how
well they serve as indicators of true innovation, corruption and competition.

3.5.1 Measuring Innovation

Innovation is complex to measure as evident by the wide range of existing
measures (and econometric models) that try to capture innovating activities.

The R&D expenditure (scaled by e.g. sales) of a company is a common
used measure/proxy for innovation (Griliches, 1980; Mansfield,1988; Shefer
and Frenkel, 2005). The rationale behind is that investments in R&D in-
fluence the ability to innovate. Even though it most likely influences the
innovation activities of a firm, using R&D expenditure as a direct measure
of innovation might result in biased estimates. Not all research and devel-
opment leads to successful innovations. Rather than the output of a firm’s
innovation, expenditures in R&D measure the degree of dedication a firm
has in R&D. Furthermore, different investments in R&D might have differ-
ent purposes but are still reported as expenditure in R&D in the annual
reports.

Using number of patents as a proxy is another way of measuring innov-
ation (Anokhin and Schulze, 2009; Aghion et al., 2009). The advantage of
using number of patents compared to R&D expenditures is that the output
of R&D is captured by number of patents. Moreover, on a country-level,
it has high comparability, as there is available data for a large number of
countries. One problem, however, is that the number of patents does not
reflect the value of the patents. A firm could have an innovation (patent)
that disrupts the whole market while another firm could have 50 patents
that are less valuable all together. Furthermore, it is a relatively narrow
measure of innovation as it only captures specific types of innovations. Not
all innovations are patented and all patents do not result in commercialised
innovations.
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A potentially more precise measure of innovation can be obtained from
firm-level survey data and is used in more recent studies (Waldemar, 2012;
Krammer, 2013; Habiyaremye and Raymond, 2013). For example EBRD’s
Business Environment and Enterprise Performance Survey contains ques-
tions on four types of innovation, defined by the Oslo Manual (2005).

3.5.2 Measuring Corruption

Measuring corruption is a difficult task since it usually happens behind
closed doors, making it difficult to collect hard data and evidence on in-
cidence of corruption. After all, corruption is a criminal activity and both
companies and government officials are reluctant to admit being involved
in corruption. Furthermore, corruption includes many different phenomena
(bribery, extortion, cronyism, nepotism etc.16), some of them being difficult
to quantify, adding up to the difficulty of finding a proper measure for it.

The measures of corruption used in the literature can be divided into two
general categories: direct and indirect measures. The majority of the studies
of corruption use indirect measures such as country risk assessment provided
by private firms that sell information to businesses. Mauro (1995), for ex-
ample, uses data from Business International, which published indices for
68 countries and data from non-governmental organisations such as Trans-
parency International, which publishes cross-country corruption rankings.
Méndez and Sepúlveda (2006) use different indices to control for corruption,
such as the Corruption Perception Index. Some researches use an average of
a combination of indices as each of the institutions that provide rankings on
corruption uses different techniques and methods. Nevertheless, the ratings
from different sources are usually highly correlated, indicating that there is
an agreement on how corrupt a country is (Nowak, 2001).

In the last few years, researchers have put effort into finding a way to
extract more accurate and meaningful measures of corruption. The usually
used perception-based measures of corruption show the perceived level of

16http://siteresources.worldbank.org/INTWBIGOVANTCOR/
Resources/Legal_Corruption.pdf
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public sector corruption by the general public in a country, but say nothing
about the level of the actual bribes paid, differences among sectors, the
difference between firms involved in corruption or the possible reasons for
why firms are involved in corruption. As a result, more accurate, firm-level
data on corruption has started to emerge, such as survey-based measures
and data-gathering on documented bribe payments from internal records of
firms. Moreover, these types of measures enable studies and implications of
corruption from a micro-perspective (Fisman and Svensson, 2007; Krammer,
2013; Jong, Tu and Ees, 2012).

3.5.3 Measuring Competition

Looking at competition measurements, it is fairly difficult to find a good
and direct measurement of competition. Herfindahl index and concentration
index are commonly used metrics of market power/market concentration
(Scherer, 1967; Mansfield et al., 1977). For these measures to be good indic-
ators of competition one needs to have a direct estimate of the geographic
market and product market the firm operates in. Thus, for data with firms
competing on both a domestic and international market, and with limited
information of exact products/services, such measures of competition would
serve as poor indicators of true competition.

Another widely used competition/market concentration measure is the
Lerner Index (Aghion et al., 2005). It is defined as the ratio between variable
profit per unit and price, and describes the market power of a firm. The
ratio ranges from zero to one where a ratio of zero is equivalent to perfect
competition (price is equal to marginal cost) and a ratio of one is, on the
contrary, associated with monopoly. Many times the issue is that information
about marginal cost is hard to obtain/observe.

As with corruption, there are firm-level measurements stemming from
survey questions that try to capture the firm-level perception of competi-
tion intensity. Such questions involve for example pressure from domestic
and foreign competitors and the perceived obstacles of informal competitors
(Gorodnichenko et al., 2010; Mendi and Costamagna, 2015).
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4 Hypothesis

At our best knowledge, none has yet investigated a potential non-monotonic
relationship between firm-level corruption (measured as informal gift/payments
as a percentage of sales to get things done) and innovation (in products,
processes, organisation and marketing). Therefore, when building our hypo-
thesis, we will partially rely on findings about country-level corruption and
economic growth, partially on previous results concerning corruption and
innovation, and the role of institutional quality.

Starting with growth, Méndez and Sepúlveda (2006) and Ahmad et al.
(2012) show a non-monotonic concave relationship between country-level
corruption and economic growth. Méndez and Sepúlveda (2006) give two
potential answers to the existence of the non-linear corruption-growth link.
It might be the case that preventing corruption becomes costlier when the
level of corruption is low, thus making it optimal for the economy to have
a small positive level of corruption. The second explanation is that corrup-
tion might promote investments that would not have been promoted by the
government or other regulations had corruption not taken place. Although
one can only speculate about the true explanation for such non-monotonic
relationship, the key take-away from the findings of both studies is that cor-
ruption does not necessarily hinder economic growth. As innovation is a
main driver of economic growth, it is possible that such relationship might
exist with regards to innovation.

Researches supporting the “greasing the wheels” hypothesis, where cor-
ruption is found to have a positive relationship with innovation (Mahagaonkar,
2008; Krammer, 2013), and growth (Leff, 1964; Vial and Hanoteau, 2010;
Vaal and Ebben, 2011) point out that the observed effect of corruption may
be a consequence of slow and dysfunctional institutions. For innovation
specifically, bribery payments to government officials might be beneficial
through two channels: speed of processes and likelihood of receiving permits
needed for successful innovation. Informal payments can serve as a tool to
speed up the processes of for example receiving permits or other approvals
needed for the specific innovation (Mahagaonkar, 2008; Krammer, 2013).
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Additionally, informal payments might increase the chance of actually get-
ting the permits or other documents approved, thus reducing the risk of
innovating for the private firm (Mahagaonkar, 2008).

The “efficiency” of corruption should however depend on the amount of
resources firms devote on informal payments. If overcoming hinders and
speeding up processes is too costly for the individual firm, bribery would
have an adverse impact on innovation (Myrdal, 1968; Veracierto, 2008; Habi-
yaremye and Raymond, 2013; Waldemar, 2012). Theoretically, a firm that
spends all resources on bribery will not have any capital to invest in innov-
ation. Thus, large levels of informal payments may discourage innovation.
In this scenario, the “sanding the wheels” hypothesis dominates as the incre-
mental gain of paying bribery decreases with the level of payment required.
This could be the case if firms do not know how much payment is needed to
overcome bureaucratic obstacles or to speed up process flow.

Taken together, our hypothesis is that there is a (small) profit maximising
level of corruption that spurs firm-level innovations. Low levels of corruption
grease innovation, as the total cost of innovating will be below the benefits
of innovation, i.e. the current and expected future profit from innovation.
High levels of corruption, on the other hand, will sand innovation, as the
total cost of innovating will be above the benefits of innovation.

Up until now, we have only discussed innovation in general. There is,
however, a large distinction between different types of innovation and bribery
might affect some innovation activities, while having no effect on others. In-
troduction of new or significantly improved products, processes, organisa-
tional practices or marketing methods are all seen as innovations but dif-
fer in several ways. Factors such as costs, risks, technological knowledge
and business-government interactions are most likely different for innovation
in product, processes, organisational and marketing (Mahagaonkar, 2008).
Hence, in line with Mahagaonkar (2008), we expect bribery to affect these
types of innovation differently. For innovations where little or no govern-
ment interaction is required, informal payments will most likely not increase
the propensity to innovate, since there are no real gains (with respect to
innovation) of paying bribery in this case.
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Hypothesis 1: Corruption has a non-linear (inverted U-shape) rela-
tionship with innovation where interaction between firm and government is
required. Low levels of informal payments have a positive impact on innov-
ation, “greasing the wheels”, while the effect diminishes for large levels of
informal payments, thus “sanding the wheels”.

Starting with product innovation, introducing a new product requires
several steps and interaction between the innovating firm and relevant agen-
cies (Mahagaonkar, 2008). Government officials need to spend time on in-
specting whether the company is compliant with existing rules and regula-
tions. It could for instance concern level of pollution of a new product or
whether the new product is in line with health-safety requirements. Thus,
as product innovation involves communication with government officials, we
believe an inverted U-shape relationship between corruption and product
innovation to exist.

H1a: There exist a non-linear concave relationship between corruption
and product innovation.

In contrast to product innovation, process innovation includes new or sig-
nificantly improved methods for production or supply of products or services.
Changes in production techniques or equipment and in supply methods most
likely do not require government permits. Hence, the business-government
interaction is most likely significantly lower compared to introducing a new
product or service to the market. Therefore, we do not expect to find a
relationship between informal payments and process innovation.

H1b: There is no direct effect of corruption on process innovation.

Similarly to process innovation, organisational innovation mainly con-
cerns internal factors of the firm. Changing or improving internal organisa-
tional workflows or practises should not require any government involvement
for permits. For that reason, we hypothesise that corruption should not af-
fect organisational innovating activities.

H1c: There is no direct effect of corruption on organisational innovation.
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Finally, we turn to marketing innovation. Marketing innovation includes
the implementation of a new marketing method or introduction of a new
product placement channel. In order to, for instance, sell a product on a
new market, a company needs new licenses. Paying bribery in order to
obtain new licenses is a well-known phenomenon, particularly in countries
where the government efficiency is low (Mahagaonkar, 2008). Involving in
corruption may for that reason increase the probability to obtain licenses
and thus increase the probability of involvement in marketing innovation.
However, marketing innovation can also relate to new internal marketing
strategies.

We hypothesise that there is a threshold level where bribery has an ad-
verse impact on types of marketing innovation that require government com-
munication.

H1d: There exist a non-linear concave relationship between corruption
and marketing innovation if the innovation requires approval from govern-
ment or relevant institutions.

As evident from the discussion up until now, the role of government
and institutions is highly important. On aggregate level, countries that are
highly corrupt still differ in growth rate and innovativeness (Blackburn and
Forgues-Puccio, 2009). Thus, given the heterogeneity in the performance of
corrupt countries, the effect of corruption on innovation is likely to depend
on institutional factors. Krammer (2013) shows that corruption is increasing
the firms’ innovation propensity in markets with anomic settings. Control of
corruption (measuring quality of formal institutions) moderates the effect of
corruption and it should affect incidence of corruption negatively as the costs
of involving in corruption are higher. However, quality of formal institutions
is not limited to control of corruption. If, for instance, bribes are paid to
speed up processes then one would expect that effective government would
be more important for lowering the incidence of firm-level corruption.

The rule of law and the degree of economic freedom in a country have
for instance been emphasised when looking at country-level determinants of
corruption (Nwabuzor, 2005). Furthermore, Martin et al. (2007) show that

28



4 HYPOTHESIS

firm-level bribery is driven by several country-level cultural and institutional
dimensions. Méon and Weill (2010) find the effect of corruption to be less
harmful for efficiency in countries where institutions are ineffective. Thus,
including other aspects than control of corruption to investigate the inter-
action between institutional quality and corruption, and how it changes the
corruption - innovation link seems appropriate.

In line with Krammer (2013), we believe that if a country has functioning,
fair and efficient institutions, corruption will most likely not have the same ef-
fect on innovation, as the external obstacles a firm is facing in the innovation
process are likely to be lower. In a (unrealistic) scenario where bureaucratic
frictions and anomalies are completely eliminated, the innovativeness should
efficiently and exclusively be determined by firms’ innovative capabilities and
market structure (Krammer, 2013). Thus, informal payments can be viewed
as a substitute for efficient and functioning systems. Being involved in cor-
ruption will work as a second-best alternative if it enables innovation faster
than formal interactions with government and institutions (Krammer, 2013).

We extend Krammer’s (2013) analysis by including other indicators of
institutional quality, such as efficiency of the institutions, rule of law, quality
of regulations and economic freedom. We believe that all of these aspects,
not only control of corruption, should moderate the effect of corruption. As
the quality of government and institutions increases, through not only control
of corruption but also other quality aspects, the gain of being involved in
bribery activities decreases as the firm could achieve similar results without
engaging in corruption. Additionally, the cost of being involved in corrupt
activities increases as the risk of getting caught and facing penalties increases
with better institutional control.

Hypothesis 2: The positive effect of corruption on innovation dimin-
ishes with quality of government and institutions, as corruption will to a
lesser degree serve as a substitute for functioning institutions.
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5 Data

5.1 Data Source

The dataset used is derived from Business Environment and Enterprise Per-
formance Survey (BEEPS), a joint initiative between EBRD and the World
Bank. The survey is on firm level and contains a sample of a country’s private
sector. The BEEPS data is gathered by conducting face-to-face interviews
with top managers and business owners. The questions cover a wide range of
topics within the business environment the firms operate in, such as access
to financing, corruption, innovation, technology and business-government
relations. It also includes firm characteristics questions and performance
measures. Over 90 percent of the questions concern the business environ-
ment of the firms, while the remaining questions evaluate the respondents’
opinions about different topics, such as obstacles to current operations.

BEEPS uses stratified random sampling, meaning that population units
are first grouped within homogenous groups, followed by random sampling
within each group. The BEEPS strata are company size (measured by num-
ber of employees), industry sector, and geographic region within a country.
Small firm is defined as 5-19 employees; medium-sized firm as 20-99 em-
ployees and 100+ employees is the definition of a large-sized firm. As most
of the firms are small and medium-sized, BEEPS over-samples large firms
since larger firms tend to have more influence when looking at the overall
economy and job creation. Moreover, the latest rounds of BEEPS exclude
firms with 100 percent government/state ownership and firms with less than
five employees. Only formal firms are included in the survey17.

We use the latest round of BEEPS published data, which is the fifth
round (BEEPS V). BEEPS V is constructed between 2011 and 2014 and
covers 15,883 enterprises in 30 transition economies in Eastern Europe and
Central Asia. The countries included are: Albania, Armenia, Azerbaijan, Be-
larus, Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia,

17For more detailed information about the methodology,
see http://ebrd-beeps.com/methodology/
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FYR Macedonia, Georgia, Hungary, Kazakhstan, Kosovo, Kyrgyz Repub-
lic, Latvia, Lithuania, Moldova, Mongolia, Montenegro, Poland, Romania,
Russia, Serbia, Slovak Republic, Slovenia, Tajikistan, Turkey, Ukraine, and
Uzbekistan. The survey includes sectors classified by ISIC codes. The follow-
ing sectors are included: food, tobacco products, textiles, garments, tanning
& leather, wood, paper & paper products, publishing, printing and recorded
media, coke & refined petroleum, chemicals, plastics & rubber, non metallic
mineral products, basic metals, fabricated metal products, machinery and
equipment, office machinery, electronics, communication equipment, preci-
sion instruments, motor vehicles, other transport equipment, furniture, re-
cycling, construction, services of motor vehicles, wholesale, retail, hotel and
restaurants, transport, supporting transport activities, and post and tele-
communications.

There is a possibility to create a panel dataset for the BEEPS IV (con-
ducted between 2007-2009) and BEEPS V (conducted between 2012-2014).
There are advantages of using panel data as timing of events could be de-
termined more easily, and trends might be identified. In this case, however,
only 2,730 out of 25,151 observations are included in the panel component.
To pool the data would be another option, as it would give us a richer data-
set with more observations. The issue for us is that some of the variables of
interest are only included in the fifth round of BEEPS, resulting in the same
number of observations as if we would use BEEPS V alone. For the above
mentioned reasons, we stick to using the latest data available from World
Bank and EBRD18.

18Data downloaded 2016-01-26
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5.2 Variable Explanation

Innovation

BEEPS V19 includes an innovation module that provides us with direct meas-
urements of different types of innovations, namely product innovation, pro-
cess innovation, marketing innovation and organisational innovation20.
Product innovation. Product innovation is a binary variable where the
question is stated as follows: “during the last three years, has this establish-
ment introduced new or significantly improved products or services?”

Product innovation could for example be significant improvements in
components, software, materials (such as energy-saving functions) and tech-
nical specifications.
Process innovation. Process innovation is defined as “introducing new or
significantly improved methods for the production or supply of products or
services during the last three years”.

Process innovation could for instance be new production techniques that
decrease marginal cost by reducing spillovers.
Organisational innovation. Organisational innovation is a binary variable
where respondents are asked whether “the establishment has during the last
three years introduced any new or significantly improved organisational or
management practices or structures”.

Organisational innovation could for instance be reorganising the work-
place (e.g. decentralisation of decision-making), or new approaches to ex-
ternal relations.
Marketing innovation. Marketing innovation is defined as “introducing
new or significantly improved marketing methods during the last three years”.

Examples of marketing innovation include introducing a new product
placement (e.g. a company starting to sell its products online), opening up
new markets and introducing a new flavour of a product in order to increase
the customer base.

19Note that all citations come from BEEPS V questionnaire, where the full list of survey
questions is presented

20Definitions and examples are taken from: https://stats.oecd.org/glossary/index.htm
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Corruption. Our main measure of corruption is defined as “percentage of
total annual sales paid as informal payment/gift in order to get things done”.
Among the different questions on informal payments, we choose this to be
our measurement of corruption since it is a continuous variable, allowing
us to test our hypothesis concerning the non-linear relationship between
corruption and innovation.

In order to test our hypothesis of a non-linear relationship between cor-
ruption and innovation, we also include a quadratic term of corruption, which
is simply calculated as the square of informal payments as percentage of sales.
We scale the corruption variable to range between zero and 10 (originally
ranging from zero to one - or zero to 100 percent), and the squared term
then ranging from zero to 100. The scaling is made for intuitive purposes
only, thus it does not change the significance or the interpretation.

Other factors affecting innovation (controls)

In order to isolate the effect of corruption on innovation, we control for
other determinants of innovation, backed by theory and previous empirical
research.
R&D. R&D is expected to have a positive relationship with innovation, as
undertaken research should increase the likelihood of bringing a new innov-
ation to the market.

In order to deal with the simultaneous nature between R&D, innovation
and productivity, some empirical studies use a CDM model originally in-
troduced by Crépon et al. (1998) to model the relationship between R&D,
innovation and productivity. The modelling includes three stages that links
firm productivity to innovation activities and treats innovation as an output
that depends on companies’ investments in R&D. Another approach is to
estimate a bivariate (probit) model where the likelihood to engage in R&D
and the propensity to innovate are estimated simultaneously (see e.g. Habi-
yaremye and Raymond, 2013 for similar approach).

As our main interest lies in the relationship between corruption and in-
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novation we treat R&D as an input variable for innovation (output variable)
without complicating the modelling of this relationship.

Engagement in R&D is modelled as a dummy, where the respondents
were asked the question “during the last three years, did this establishment
spend on research and development activities, either in-house or contracted
with other companies (outsourced)?”
Competition. Competition can be measured/controlled for in several dif-
ferent ways. BEEPS dataset includes information about number of compet-
itors for the main product in the main market where the firms report the
perceived number of competitors. There is also an option to answer “too
many competitors to count”. This competition data involves two problems.
Firstly, the number of competitors is not a direct measure of competitive
pressure or market concentration as it only provides us with count data of
perceived competitors. Secondly, one has to be careful with the treatment
of “too many competitors to count” as respondents can interpret the option
in different ways. One could treat this issue by specifying number of com-
petitors in two ways. “Too many competitors to count” can be treated as
the maximum number of competitors reported, which is 100. Another way is
to simply drop the “too many competitors to count” from the dataset. One
problem with the latter is that “too many competitors to count” is most likely
interpreted as high competition, thus dropping those observations could bias
the number of competitors downwards, hence giving a wrong picture of the
intensity of the competition.

To mitigate the issue, we use a specification where number of compet-
itors is transformed into dummy variables. Low competition is specified as
0-4 competitors, medium competition is measured as 5-10 competitors and
finally high competition is defined as having above 10 competitors, including
“too many competitors to count”. The number of competitors chosen in low,
medium and high competition follows the approach of the EBRD (2014).
Furthermore, this specification enables us to investigate the non-linear rela-
tionship between competition and innovation found by Aghion et al. (2005),
although the methodology is different. Following the same reasoning, our
hypothesis is that competition has a non-linear relationship with innovation.
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We expect that low competition intensity does not incentivise firms to en-
gage in innovation as they likely already have a strong market position and
market power. Similarly, too high competition intensity does not incentivise
firms to innovate, as the risks might be too large and the gain too little in
comparison. Moreover, a competition environment where there is medium
competition intensity, firms should be most likely to innovate as the gains
are expected to be large.

As an alternative competition measure, BEEPS dataset provides us with
information about sales and cost (both fixed cost and operating cost), thus
making it possible for us to construct Lerner Index for each firm that reports
sales and operating cost data. The issue of using the Lerner Index as a com-
petition measure in our case is that only 22 percent (3,478 firms) report data
on revenue and cost. Moreover, 47 percent of those observations are from
Russia and Ukraine. Hence, to average the Lerner Index across countries
and industries might be questionable as some countries (and sectors) include
relatively few observations and thus might not be representative for the full
country and sector population.
Size. In line with Schumpeter (1942), we expect size to increase the prob-
ability to engage in innovative activities. Larger firms are likely to have
resources and conditions (capital, access to finance etc.) that improve the
probability of a successful innovation.

Firm size is measured as the log of number of employees in the firm last
fiscal year.
Age. We control for the age of the firm by including the log of the firm age in
our model. Firm age is calculated by subtracting the year the establishment
began its operations from the year the interview was conducted.

We expect age to affect innovation but the sign could be either positive
or negative, taking the contrasting empirical findings into account.
Human capital. Human capital plays an important role for innovation and
adaption of new technology and processes. Having access to an adequately
educated work force is likely to increase the probability of a successful in-
novation and speed up the learning process of new technology or techniques.
Thus, human capital or knowledge capacity is expected to, ceteris paribus,
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increase the probability of innovation activities within a firm.
Human capital/knowledge is measured as the percentage of full time

employees who completed a university degree.
Subsidies. Positive externalities from innovating activities may lead to a
lower-than-optimal aggregate level of innovation. Subsidies or other type
of public funding can incentivise firms to innovate by reducing the private
costs of innovation. Thus, we expect subsidies to have a positive effect on
innovation, both directly and through R&D.

We control for subsidies with a binary variable where the question asked
is “over the last three years has this establishment received any subsidies from
the national, regional or local governments or European Union sources?“. As
our measurement is related to subsidies in general, i.e. not only R&D or
innovation subsidies, the effect of subsidies on innovation is expected to be
lower than if it would be related to innovations only.
Foreign ownership. We hypothesise that foreign ownership may play
an important role through two main channels: information and knowledge
transfer to the firm, and quality assurance. Firstly, sharing technological
know-how and processes with regards to supply and marketing methods
might improve the success of innovation and thereby increase the propensity
to innovate. Secondly, a large share of foreign investments in a company
located in a transition economy could indicate that the firm is of good qual-
ity/profitability, or has potential to develop into a highly profitable firm.

We define foreign ownership in accordance to the EBRD (2014), where
we create a dummy equal to one if foreign ownership is larger or equal to 25
percent (meaning at least a blocking minority).
Knowledge transfer. As discussed above, knowledge transfer may occur
through foreign ownership. Additional channels of capability transfer can
be through exports (vertical transfer of knowledge). Through supply chain
interaction (exports) with multinational enterprises, firms in transition eco-
nomies may adapt knowledge in terms of e.g. processes and other factors
that might improve efficiency, products and increase innovative activities.
Accordingly, we expect exporting firms to have a higher innovative activity
than non-exporting firms.
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We measure knowledge transfer by creating a dummy that takes on the
value one if a firm engages in exporting activities.
Technology transfer. With technology licensed from a foreign firm, com-
panies can borrow or rent knowledge instead of making the knowledge them-
selves (in-house). By exploiting research and technology through licensing,
firms can improve own technological knowledge base and products. There-
fore, technology licensing firms are expected to be more innovative than those
with no technology licensed.

We control for technology transfer by including a dummy variable that
equals to one if the firm licences technology from a foreign company.
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Institutional Quality

Institutional quality is a broad concept that captures different aspects of a
society, such as law, individual rights, quality of government policies and
services, and quality of governance. High institutional quality facilitates be-
haviour that has high social returns and is beneficial for everyone. Countries
with poor institutional quality are characterised by lengthy procedures for
obtaining permits/licences, government officials that are not very collaborat-
ive and regulations that change too often or too seldom (Qian and Xu, 1998).
In these countries, firms might turn to make informal payments in order to
obtain better and faster services from the public institutions. Hence, cor-
ruption might serve as a substitute for high quality institutions and enable
companies to run their business better.

Measuring institutional quality is a difficult task, since most of the as-
pects included are qualitative and usually difficult to observe. Very often,
different indices are used to measure the various aspects of institutional
quality. As stated in our hypothesis, we believe that the effect of corruption
on innovation will differ, depending on the level of institutional quality in
the country. In order to test this, we use the following indices: Regulatory
Quality, Rule of Law, Government Effectiveness, Control of Corruption, and
average of World Governance Index (WGI). The first four are dimensions
of governance included in the Worldwide Governance Indicators, measured
by the World Bank. The information to construct the index is summarised
from over 30 existing data sources and 4 different types of source data. The
indices rank the countries from 0 (lowest quality) to 100 (highest quality).
The last index, WGI, is an average of four of the six dimensions. We believe
those four to be the most significant for the purposes of our paper21.

Freedom in the World survey investigates the degree of civil liberties and
political rights around the world. It is performed by the non–governmental
organisation Freedom House. Each country receives a rating from 1 to 7 for
both categories, which also determines the overall status: Free (1.0 to 2.5),

21For more information about the indices, please visit
http://info.worldbank.org/governance/wgi/index.aspx#doc
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Partly Free (3.0 to 5.0) and Not Free (5.5 to 7.0)22.
For our subsample analysis we additionally use Transition Indicator scores

and membership of the European Union. The Transition Indicator scores re-
flect EBRD’s view of the specific progress in transition. For the purpose of
measuring the institutional quality, we focus on the Governance and Enter-
prise Restructuring, which measures the level to which governance reforms
were implemented. The scores range from 1 to 4+, 1 being the lowest level
and 4+ being the highest level23.

The scoring for the various indices used is from 2013, since 65% of the
firms were interviewed during that year.

A short description of each of the indices and the rationale to analyse
their effect is given below.
Regulatory Quality. “Regulatory quality captures perceptions of the ability
of the government to formulate and implement sound policies and regulations
that permit and promote private sector development” 24. Having a high rank,
means that the country is developing and implementing policies that pro-
mote a functioning private sector. Therefore, in the high ranking countries,
companies might have less incentive to be involved in corruption since they
already have access to a good quality of public services. Thus, operating
in a country with high regulatory quality should, first, have a positive ef-
fect on innovation and second, should decrease the effect of corruption on
innovation.
Rule of Law. “Rule of Law captures perceptions of the extent to which
agents have confidence in and abide by the rules of society, and in particular
the quality of contract enforcement, property rights, the police, and the courts,
as well as the likelihood of crime and violence”25.

In countries ranking high in this index, every citizen, including govern-
ment officials, is subject to the same law and the property rights are well

22For more information about Freedon in the World, please visit
https://freedomhouse.org/report-types/freedom-world

23For more information about Transition Indicators, please visit http://www.ebrd.com
24http://info.worldbank.org/governance/wgi/pdf/rq.pdf p.1
25http://info.worldbank.org/governance/wgi/pdf/rl.pdf p.1
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defined. Thus, high levels of rule of law should facilitate innovation and
diminish the effect of corruption.
Government Effectiveness. “Government effectiveness captures percep-
tions of the quality of public services, the quality of the civil service and the
degree of its independence from political pressures, the quality of policy for-
mulation and implementation, and the credibility of the government’s com-
mitment to such policies”26.

Highly effective governments provide their citizens and companies with a
high quality of services and clear legislative, such that there is less need for
companies to make informal payments/gifts in order to be able to obtain a
license or speed up the process. High government effectiveness should have
a positive effect on innovation and it should moderate the possible effect of
corruption on decisions about innovative activities.
Control of Corruption. “Control of corruption captures perceptions of the
extent to which public power is exercised for private gain, including both petty
and grand forms of corruption, as well as "capture" of the state by elites and
private interests”27.

Countries ranking high in this dimension have low levels of perceived cor-
ruption and transparent government agencies. Better control of corruption
should diminish the effect of corruption on innovation as the costs and risks
for both parties involved in corruption are likely to be higher.
Average World Governance Index. High average WGI implies over-
all good governance and institutional quality, which translates to a positive
effect on innovation and will likely diminish the effect of corruption on in-
novation.
Freedom in the World. Since all previous indices come from the same
source, we include an additional measure of institutional quality. We treat
this variable in two ways. First, we create three dummies, indicating whether
a country is regarded as free, partly free or not free. Secondly, we create
dummies indicating whether the country is free/partially free, or not free so
to compare our results to those found by Méndez and Sepúlveda (2006).

26http://info.worldbank.org/governance/wgi/pdf/ge.pdf p.1
27http://info.worldbank.org/governance/wgi/pdf/cc.pdf p.1
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Being a free country can be translated in high institutional quality, there-
fore the effect on innovation is expected to be positive.
Transition Indicator Scores. A country with a high score in the Gov-
ernance and Enterprise restructuring has standards and level of performance
in par of advanced industrial economies. In particular, a score of 4+ indic-
ates “standards and performance typical of advanced industrial economies:
effective corporate control exercised through domestic financial institutions
and markets, fostering market-driven restructuring”28. Therefore, firms loc-
ated in countries further ahead in the transition progress should not have
the same need to use corruption as a mean to facilitate innovation.
Membership of the European Union. The EU countries consistently
receive high rankings in economic freedom, control of corruption and insti-
tutional quality. In order to apply for EU membership, a country must meet
several conditions, one of them being a stable democracy and rule of law.
EU’s view is that corruption undermines democracy, rule of law and trust
in public institutions. This is why EU is strongly committed to fighting cor-
ruption within its own institutions and the public institutions of its country
members. Thus, we do not believe to find the link between corruption and
innovation among EU member countries29.

28http://www.ebrd.com/what-we-do/economic-research-and-data/data/forecasts-macro-data-
transition-indicators.html

29http://europa.eu/about-eu/countries/joining-eu/index_en.htm
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5.3 Descriptive Statistics

Table 1 shows the distribution of the firms within each country. Russia,
Uzbekistan and Turkey stand for the largest share of observations with 26.6
percent of the sample firms coming from Russia. Apart from the above-
mentioned countries, the number of firms from each country is fairly evenly
distributed, with minimum of observations from Montenegro (150). 50 per-
cent of the countries have observations between 336 and 390.

The propensity to innovate differs between countries and types of innov-
ations. Kosovo, Kyrgyz Republic and Serbia have the highest propensity
to innovate in products. For processes, Romania, Mongolia and Kosovo are
the leaders. Kosovo, Belarus and Romania have the highest percentage of
innovation with regards to both organisational innovation and marketing in-
novation. One has to keep in mind that the number of observations per
country is not equally distributed.

Table 2 presents summary statistics of the variables used. As evident
by table 2, product innovation is the most common innovation amongst the
transition economies. 24 percent of the sample firms have, during the last
three years, been engaged in product innovation. Marketing innovation is
the second most common innovation with 23 percent of the firms innovating
in marketing, organisational innovation with 21 percent and lastly process
innovation with 12 percent.

The average informal payment in percentage of sales is 0.75 percent. The
number is low since the majority of the firms (11,211 out of 12,397 or 90.4
percent) have reported not making any informal payments. Conditional on
the informal payment being above zero, the mean payment is 7.8 percent of
annual sales. Additionally, 20 percent of the firms either do not know the
level of informal payments or refuse to answer.

Engagement in R&D has a mean of 0.11, meaning that 11 percent of the
firms in the sample have R&D activities. Interestingly, when comparing to
the innovation types, it is evident that R&D in this case would serve as a
poor proxy for all types of innovation as the number is in fact lower than the
average of all the innovation variables (0.24 for product innovation versus
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0.11 for R&D). One partial explanation might be that 15 percent of the
firms licence technology, which could work as a substitute for in-house R&D
activities.

Table 1: Innovation Propensity by Country

Country # Obs. % prodinn procinn orginn marketinn average
Albania 360 2.27 0.11 0.02 0.05 0.07 0.06
Belarus 360 2.27 0.31 0.19 0.42 0.48 0.35
Georgia 360 2.27 0.10 0.04 0.07 0.09 0.07
Tajikistan 359 2.26 0.16 0.13 0.19 0.27 0.19
Turkey 1,344 8.46 0.13 0.09 0.15 0.16 0.13
Ukraine 1,002 6.31 0.20 0.11 0.10 0.13 0.13
Uzbekistan 390 2.46 0.05 0.01 0.02 0.02 0.02
Russia 4,220 26.57 0.25 0.00 0.24 0.25 0.19
Poland 542 3.41 0.34 0.09 0.24 0.30 0.24
Romania 540 3.4 0.41 0.30 0.39 0.46 0.39
Serbia 360 2.27 0.36 0.14 0.22 0.30 0.25
Kazakhstan 600 3.78 0.19 0.10 0.16 0.15 0.15
Moldova 360 2.27 0.30 0.16 0.28 0.28 0.25
B&H 360 2.27 0.37 0.15 0.27 0.26 0.26
Azerbaijan 390 2.46 0.02 0.08 0.03 0.02 0.04
FYRM 360 2.27 0.31 0.13 0.39 0.36 0.30
Armenia 360 2.27 0.16 0.06 0.07 0.12 0.10
Kyrgyz R 270 1.7 0.38 0.20 0.37 0.41 0.34
Mongolia 360 2.27 0.26 0.27 0.36 0.38 0.32
Estonia 273 1.72 0.23 0.18 0.18 0.18 0.19
Kosovo 202 1.27 0.53 0.25 0.52 0.55 0.46
Czech Republic 254 1.6 0.51 0.11 0.25 0.25 0.28
Hungary 310 1.95 0.21 0.07 0.13 0.19 0.15
Latvia 336 2.12 0.21 0.05 0.12 0.12 0.12
Lithuania 270 1.7 0.25 0.11 0.21 0.17 0.18
Slovak Republic 268 1.69 0.20 0.11 0.13 0.14 0.15
Slovenia 270 1.7 0.35 0.07 0.21 0.26 0.22
Bulgaria 293 1.84 0.25 0.06 0.30 0.25 0.21
Croatia 360 2.27 0.40 0.17 0.33 0.34 0.31
Montenegro 150 0.94 0.13 0.01 0.09 0.13 0.09
Total 15,883 100 0.24 0.12 0.21 0.23 0.20

Further, 6 percent of the firms have minimum 25 percent foreign owner-
ship, 16 percent engage in exporting activities and 8 percent receive subsidies.
For number of workers and age, we are using the logs in our regression mod-
els. The average (not scaled) age is 14 and the average number of employees
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is 65.
Turning to competitors, 50 percent of the firms have reported to have

more than 10 competitors or number of competitors “too many to count”
(high competition dummy). The remaining firms are roughly equally split
between facing medium competition (5-10 competitors) and low competition
(0-4 competitors).

Next, we look at the average rankings of the countries from our data-
set for the different variables used to control for institutional quality and
compare that average with both the global average and the average across
EU/Western Europe countries. The index scoring by country is shown in
table 3.

The average Regulatory Quality rank for our dataset is 50. The EU
average is 84 and the global average is 48.85. Majority of the countries (21
countries) in our dataset are above the global average, but only two are above
the EU average.

The average ranking in Rule of Law for the countries in our dataset is
41. The EU average is 81, while the global average is 49. 16 of the countries
in our dataset are above the global average and only two are above the EU
average.

The average Governance Effectiveness Index for our dataset is 54.43.
The EU average ranking is 80, while the global average is 50. Looking at the
global average, 19 countries from our dataset are above this average, while
looking at the EU average; only 2 countries are above the average.

The average rank of Control of Corruption Index in our dataset is 38.56,
while the EU average is approximately 70. The global average rank is 50.
Half of the countries in our dataset are above the global average, while half
of them are below. Only 4 countries have a score above the average score for
the EU.
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Table 2: Summary Statistics

Variable # Obs. Mean Std. Dev. Min Max
prodinn 15,797 0.24 0.4282364 0 1
procinn 11,512 0.12 0.3246259 0 1
orginn 15,795 0.21 0.4090257 0 1
marketinn 15,778 0.23 0.4211732 0 1
corrupt 12,397 0.07 0.3892695 0 10
corrupt2 12,397 0.16 2.227612 0 100
rd 15,752 0.11 0.3083576 0 1
fprivate_owner 15,721 6.12 23.96899 0 100
log(age) 15,715 2.42 0.7285129 0 5.16
subsidies 15,726 0.08 0.2755776 0 1
unidegree 15,121 34.03 31.36394 0 100
log(employees) 15,778 3.03 1.253015 0 9.31
export 15,708 0.16 0.3673671 0 1
tech_license 15,688 0.15 0.352961 0 1
high_compet 13,476 0.50 0.5000048 0 1
low_compet 13,476 0.26 0.436858 0 1

Country-level Indices
gei 15,883 49.02916 16.75428 14.35 78.95
ccin 15,883 37.03659 22.40387 8.13 81.43
wgi 15,883 42.34998 18.93841 11.66 81.61
law 15,883 41.18045 20.08884 9.95 86.26
qreg 15,883 50.24964 20.18947 3.35 90.43
eu 15,883 0.2339608 0.4233609 0 1
restruct 15,883 2.503513 0.5587285 1.7 4
free 15,883 0.2887364 0.4531894 0 1
pfree 15,883 0.3134169 0.4638968 0 1
nfree 15,883 0.3978468 0.4894689 0 1
Notes: full variable explanation can be found in table 4
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The average restructuring index is 2.5. There is no comparison with
regards to other countries but, as stated, the score ranges from 1 to 4+.

Looking at the Freedom in the World, 40 percent of the countries are
ranked as Not Free, 31 percent are ranked as Partly Free and 29 percent are
ranked as Free. Comparing to global rankings where 24 percent are ranked
as Not Free, 30 percent are Partly Free and 46 percent are ranked as Free
we observe that our data includes a larger distribution of Not Free countries.
Comparing to the rankings for the countries in Western Europe, we notice a
significant difference; none of the countries in Western Europe are ranked as
Not Free, only 4 percent are ranked as Partly Free, while 96 percent of the
countries ranked as Free.

23 percent of the countries in our dataset are members of EU.
Finally, a summary of the variables’ names and how they are measured

is presented in table 4. Correlation matrix of the variables used is presented
in appendix C.
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Table 3: Index Scoring by Country

qreg gei ccin law wgi transition
Albania 57.42 43.54 26.32 35.55 43.80 2.3
Belarus 14.35 17.7 38.8 20.38 23.77 1.7
Georgia 73.68 69.38 59.33 53.55 57.11 2.3
Tajikistan 14.83 14.35 10.05 9.95 11.75 2
Turkey 65.07 65.07 61.72 55.92 50.07 2.7
Ukraine 28.71 30.62 11.96 23.22 25.55 2.3
Uzbekistan 3.35 18.18 8.13 11.37 11.66 1.7
Russia 37.8 43.06 16.75 24.64 27.25 2.3
Poland 80.86 71.29 70.81 73.46 75.55 3.7
Romania 69.38 52.15 52.63 56.87 56.91 2.7
Serbia 51.2 50.72 50.72 44.55 49.53 2.3
Kazakhstan 36.84 35.41 19.62 30.33 28.50 2
Moldova 49.28 41.63 24.2 42.65 41.62 2
B&H 50.72 38.76 52.15 50.24 45.09 2
Azerbaijan 34.93 38.28 19.14 29.86 27.64 2
FYRM 61.24 53.11 66.03 49.29 52.10 2.7
Armenia 58.15 58.37 39.23 45.02 46.65 2.3
Kyrgyz 41.15 28.71 11.48 12.8 23.91 2
Mongolia 44.02 34.93 40.19 43.6 46.48 2
Estonia 90.43 78.47 81.43 86.26 81.61 4
Kosovo 52.63 41.15 29.19 36.02 36.14 2
Czech Republic 81.82 75.6 62.68 84.46 77.62 4
Hungary 77.51 70.33 65.07 67.3 70.00 3.7
Latvia 80.38 76.08 64.11 72.99 71.52 3.3
Lithuania 84.21 73.68 66.99 73.93 75.32 3
Slovak Republic 78.47 73.21 58.81 63.98 73.23 3.7
Slovenia 71.77 78.95 73.68 80.57 76.26 3
Bulgaria 67.94 59.33 49.76 51.18 56.52 2.7
Croatia 66.03 70.81 61.24 60.19 64.53 3.3
Montenegro 53.59 59.83 51.2 54.03 56.19 2.3
Total 50.25 49.03 37.04 41.18 42.35 2.5
Notes: Table 3 shows the country score of following indices (ranging from 0-100):

Quality of Regulations (qreg), Government Effectiveness (gei),

Control of Corruption (ccin), Rule of Law (law) and the average World Governance (wgi).

Governance and Enterprise Restructuring score (transition) ranges from 1-4+
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Table 4: Variable Description

Variable name Description
Dependent variables
prodinn Dummy equal to 1 if firm has introduced new

or significantly improved products/services over
the last 3 years

marketinn Dummy equal to 1 if firm has introduced new
or significantly improved marketing methods
over the last 3 years

procinn Dummy equal to 1 if firm has introduced new
or significantly improved methods for the
production or supply of products or services
over last 3 years

orginn Dummy equal to 1 if firm has introduced new
or significantly improved organisational or
management practices or structures over the
last 3 years

Variables of interest
corrupt Percentage of total annual sales paid as

informal payments/gift to get things done. The
values range from 0 to 10, where 0 is minimum
and 10 is maximum

corrupt2 The square of the percentage of total annual
sales paid as informal payments/gift to get
things done. The values range from 0 to 100,
where 0 is minimum and 100 is maximum

Control variables Controlling for
rd Engagements in R&D Dummy equal to 1 if firm has engaged in

research and development activities, either
in-house or contracted with other companies
over the last 3 years

fprivate_owner Foreign ownership Dummy equal to 1 if foreign ownership is 25
percent or more

log(age) Age Log of firm age
subsidies Subsidies Dummy equal to 1 if firm receive subsidies from

the national, regional or local governments or
European Union

unidegree Human capital Percentage of the firm’s current permanent
full-time workers who completed a university
degree

log(employees) Size Log of number of employees at the firm
export Knowledge transfer Dummy equal to 1 if firm is exporting
tech_license Technology transfer Dummy equal to 1 if firm licenses technology

from a foreign company
high_compet Competition intensity Dummy equal to 1 If firm has more than 10

competitors
low_compet Competition intensity Dummy equal to 1 If firm has less than 5

competitors
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6 Methodology

6.1 Baseline Specifications

In order to test our hypotheses, we specify several econometric models. As
our dependent variables are binary, i.e. taking the value zero or one, we use a
probit model to estimate the effect of corruption on innovation. Furthermore,
we report robust standard errors and control for sector and country fixed
effects in all following model specifications.

In our first model specification, we look at the propensity to engage in
product innovation, process innovation, organisational innovation and mar-
keting innovation and include the linear term of corruption so to investigate
whether corruption has a significant effect on all the different types of innov-
ation. The following model is estimated:

innisc = Φ
{
β1corruptisc + Xiscβ + S + C

}
(1)

Inn represents four different dependent variables: product innovation
(prodinn), processes innovation (procinn), marketing innovation (marketinn)
and organisational innovation (orginn). X is a vector of control variables.
It contains measures of engagement in R&D, foreign ownership, firm age
and size, subsidies, human capital, knowledge and technology transfer and
competition intensity. For a full variable description, see table 4. Finally, S
and C stand for sector and country fixed effects.

Next, the same model is estimated by including the squared term of our
corruption variable, corrupt2, so to investigate the hypothesised non-linear
relationship between corruption and innovation. Equation (2) shows the
specification of the model.

innisc = Φ
{
β1corruptisc + β2corrupt

2
isc + Xiscβ + S + C

}
(2)
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6.2 Addressing Endogeneity and Measurement Errors

The baseline specifications presented above might be questioned due to three
potential econometric issues:

1. Corruption and innovation might be simultaneously determined
2. There might be reverse causality between corruption and innovation
3. Corruption might face measurement errors

It is possible that the decision to make an informal payment is incorpor-
ated in the decision of innovating on the cost side. If the company knows
that making an informal payment is inevitable, the costs connected to this
will be considered together with the other costs arising from the innovation,
such that the decision to innovate will automatically lead to making such a
payment.

The second issue is reverse causality between innovation and corruption.
How can one be sure that corruption leads to innovation and not the other
way around? Alternatively, how can one be sure that the firm-level decision
to engage in corruption is not actually a decision but rather a consequence
ex post of engagement in innovation?

If we for simplicity assume that firms involved in innovating activities
are more profitable than non-innovating firms, then these firms may have
more resources to pay bribery, and thus have more resources to devote on
overcoming bureaucratic obstacles and lengthy processes in general, i.e. not
related to innovation. In this case, innovation leads to more resources that,
in turn, can be used to pay bribery for other purposes.

Alternatively, corrupt officials may establish payment requirements, ad-
ministrative hinders and lengthy processes in accordance to the payment
ability of the firm, including future expected profits from innovations (Fis-
man and Svensson, 2007). Thus, the innovative firms might be more likely
to experience bribe requirements than non-innovating firms.

The possibility of measurement errors in the corruption data might also
create estimation issues. Data on firm-level has a general nature of being
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noisy (Fisman and Svensson, 2007). Corruption data might be especially
problematic as the respondents are likely to be reluctant to talk about bribery
honestly, due to legal, moral or political reasons. Thus, the reported informal
payments may in reality be larger, or the percentage of firms engaging in
corruption might be higher than what is evident from our data. In any case,
the above mentioned alternative explanations or potential limitations would
yield biased estimates of the coefficients.

Past researches have used different methods to overcome the potential
endogeneity bias between corruption and innovation, and corruption and
growth. The methodologies used can be split in two general groups, where
the first one addresses simultaneity between corruption and innovation, while
the second uses different instrumental strategies to overcome endogeneity.

6.2.1 Bivariate and Multivariate Models

Assuming that corruption and innovation are simultaneously determined, a
bivariate probit model can be used where the variables are estimated jointly.
This would be appropriate if for instance corruption increases the propensity
to innovate while innovation decreases the propensity to engage in corrup-
tion. Savignac (2008) uses similar approach when estimating the impact
of financial constraints on innovation, with the hypothesis that financial
constraints hinder innovation while innovation reduces financial constraints.
In a similar manner, Habiyaremye and Raymond (2013) investigate the
corruption-innovation relationship by conducting a simultaneous-equations
trivariate probit with three observed endogenous regressors: R&D, upgrade
of a product and introduction of a new product.

As the model results in estimating two binary outcomes (probability of
innovating and probability of being involved in corruption), we are not able
to investigate what is of our main interest; the potential inverted U-shape
relationship between corruption and innovation.
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6.2.2 Instrumental Variable Approaches

Looking at instrumentation strategies, a commonly used instrument for cor-
ruption in the economic growth literature is the Ethno Linguistic Fractional-
ization (ELF) index, “which measures the probability that two persons drawn
at random from a country’s population will not belong to the same ethno-
linguistic group” (Mauro, 1995 p.683). Easterly and Levine (1997) argue,
however, that the instrument is both directly and indirectly correlated with
growth.

Méndez and Sepúlveda (2006) conduct a fixed-effects regression where
corruption variables (different indices such as Corruption Perception Index)
are averaged over three five-year periods to decrease fluctuations in the short
run. This method, on country-level data, controls for endogeneity that stems
from time-invariant effects. It does, however, not address the endogeneity
issue that is related to time-variant effects.

Fisman and Svensson (2007) deal with the endogeneity between firm-
level growth and corruption (and measurement error in corruption) by using
industry-location averages of corruption as an instrument. This technique
removes the bias from unobserved factors that are correlated with firm-level
bribery but not industry-location level. In addition, using grouped aver-
ages should reduce the measurement errors, as the errors are idiosyncratic to
the firm and thus not correlated with average industry-location corruption
(Fisman and Svensson, 2007). Moreover, the same instrumental technique
has previously been used to correct for the endogeneity in the corruption-
innovation relationship by Krammer (2013), Vial and Hanoteau (2010) and
Waldemar (2012). As a robustness check, Fisman and Svensson (2007) in-
clude two additional instruments: senior management’s time spent dealing
with government regulations each month and an index indicating the avail-
ability of public services. This enables them to test the validity of their
instruments.

Mahagaonkar (2008) uses a set of firm-level variables to instrument cor-
ruption. The variables used measure: sales to government, efficiency of
government, faith in judiciary, taxes paid, whether a firm has received an
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international quality certification and whether the firm owns multiple busi-
nesses.

As we are interested in firm-level innovation, following the approach of
e.g. Méndez and Sepúlveda (2006) would not be feasible. In general, indices
such as Corruption Perception Index are measured on country-level and are
likely not to have high enough correlation with firm-level informal payments,
given that it should serve as an instrument. Furthermore, these indices are
likely to affect the overall innovation, thus weakening the validity of the
instruments.

After investigating several strategies, we finally decide to follow the meth-
odology of Fisman and Svensson (2007) to correct for the potential endogen-
eity. We believe that this strategy is the best suited for our firm-level data,
and also taking the main interest of our thesis into account.

6.2.3 Fisman and Svensson (2007)

The underlying assumption is that sector-region-country informal payment
rates are correlated with firm-level informal payment rates but uncorrelated
with the firm-level innovating activity. Given that the variable is exogenous
to innovation, shocks in sector-region-country informal payment will lead to
variation in firm-level corruption but not firm-level innovation, hence de-
fining the causality between corruption and innovation. Furthermore, as
mentioned above, using averages across sector, region and country might
mitigate measurement errors.
The methodology stemming from Fisman and Svensson (2007) is presented
into more detail below.

Iisrc = Γ(cisrc(γisrc), pisrc, γisrc) (3)

Equation (3) captures the relationship between a firm’s innovating activity
(Iisrc) and corruption (cisrc) where subscripts refer to firm i in sector s,
region r, and country c. γisrc is a firm-specific (unobservable) variable that
might affect both corruption rates and firm-level innovation. pisrc represents
a firm’s innovation potential. This innovation potential can be split in two
parts:
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pisrc = Xisrcδ + εisrc (4)
where Xisrc is a vector of observable firm characteristics and εisrc is the error
term.
Substituting equation (4) into equation (3) in a probit model results in:
Iisrc = Φ{βbcisrc + Xisrcδ + βγγisrc + εisrc} (5)
The omitted variable (denoted as γisrc in our equations) is correlated both
with innovation and corruption (implying that βγ 6= 0 and corr(cisrc, γ) 6= 0).
If we assume that the unobservable omitted component (γisrc) is uncorrelated
with the vector of observable firm characteristics (Xisrc) that affects firm
innovation potential (pisrc), the bias will result in an underestimation of the
corruption impact on innovation propensity.
To deal with the endogeneity bias, the corruption term is decomposed into
one sector-region-country specific and one firm-specific:
cisrc = cisrc + csrc (6)
where the first term is idiosyncratic firm component and the second term
is the sector-region-country average amount of corruption. Assuming that
the sector-region-country average corruption payment rate is exogenous to
the firm, it implies that it is uncorrelated with the unobservable factor γ
(corr(csrc, γ) = 0). If the assumption is accurate, then the informal pay-
ments across countries and sectors can be seen as a valid instrument.

6.2.4 Additional Instruments

In addition to the informal payment in percentage of sales, averaged across
sectors, regions and countries, and the squared term of informal payment in
percentage of sales averaged across sectors, regions and countries, we use two
additional instruments: freq and courts. Freq is a categorical variable that
is defined as the frequency of unofficial payments/gifts to deal with taxes
and the answer options are: “never”, “seldom”, “sometimes”, “frequently”,
“very frequently” and “always”. Similarly, courts is a categorical variable
where the statement is “the court system is fair, impartial and uncorrupted”,
and the answer options are: “strongly disagree”, “tend to disagree”, “tend to
agree”, and “strongly agree”. We believe that these two variables should be
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highly correlated with the firm-level corruption payments but not with the
firm-level innovation30.

Frequency of payments to deal with taxes should be positively correlated
with informal payments in general but not correlated with innovation since
tax payments are not directly related to processes concerning innovation
activities. If a firm manager is involved in corruption with respect to tax
administration, it is highly likely that the manager is involved in corruption
with respect to other activities as well.

Moreover, we expect the perception of independent and uncorrupted
court systems to be correlated with bribery payments. A corrupt court
system makes it more likely that government officials demand bribery, thus
the perception of how corrupt and fair a court system is should be a predictor
of firm-level informal payments (World Bank, 2011). Moreover, we do not
believe that the perception of corruption with regards to the courts system
should be directly related to firm-level innovation.

We recognise that there might be possible drawbacks of using the above
explained instruments. Limitations are discussed in section 10.

6.2.5 Econometric Estimation

When instrumenting for corruption, an ivprobit function with twostep option
in STATA is used, which is appropriate as our endogenous variables are con-
tinuous. The twostep option estimates OLS equations with the endogenous
regressors in the first stage. The final stage estimates a probit model, where
the residuals from the first stage are included (Wooldrige 2002, p. 474).
The coefficients obtained with this approach are scaled with the standard
deviation of the error term from the second stage31. Therefore, obtaining
the average partial effects requires more work. One option is to compute
the partial effects after the second stage, and then average them across the
obtained residuals from the first stage.

An alternative approach is to estimate both stages jointly by conditional

30Summary statistics and variable explanation for the instruments are given in Appendix A
and B

31See Wooldrige 2002, p. 473 and 474 for a full derivation
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maximum likelihood (Maximum Likelihood Estimation). This approach is
more efficient than the two-step estimation. In addition, average partial
effects can be estimated directly. However, MLE has a computational draw-
back with regards to the convergence of the iterations (Wooldrige 2002, p.
476).

Using the joint estimation would have been preferable for the above men-
tioned reasons, but as we face convergence issues, the two-step approach is
more applicable. To check the robustness of the calculated average par-
tial effects, we estimate a linear probability model by two stage least squares
(2SLS) as this might provide a good approximation of the true average effect
(Wooldrige 2002, p. 472).

6.3 Interacting Corruption with Institutional Quality

Lastly, we want to investigate our second hypothesis that concerns quality
of institutions. As stated in our hypothesis, we expect better functioning
institutions to moderate the effect of corruption on innovation.

To test the hypothesis that corruption has different effects on innova-
tion given heterogeneity in institutional quality, we simply create interaction
terms between our corruption variable and the institutional quality vari-
ables32. To control for endogeneity, we instrument the informal payment
and the interaction term with our instruments explained above (the squared
term is not included in this specification). In addition, we also include the
institutional quality variables alone to see if they have a direct effect on
the innovation (independent of corruption). As all the institutional quality
variables are on country-level, their direct effect might, however, already be
incorporated in the country fixed effects.

The following model is estimated:

innisc = Φ

{
β1corruptisc + β2corruptisc ∗ inst−qualityjc

+β3inst−qualityjc + Xiscβ + S + C

}
(7)

32See Section 5.2 (Variable explanation) for explanation of the institutional dimensions
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where inst_quality is the institutional quality and the subscript j stands for
the different measures we use of institutional quality.

If the corruption variable is significant, it means that corruption impacts
the propensity to innovate, independent of institutional quality. If the inter-
action term is significant, it implies that informal payments have a different
relationship with innovation that varies with the quality of institutions.
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7 Results

7.1 Results from Baseline Specifications

7.1.1 Linear Effect of Corruption on Innovation

Table 5 shows the results of the baseline model estimated using equation
(1). Corruption is only significant for product innovation and marketing
innovation (column 1 and 2) but not for process innovation and organisa-
tional innovation. As hypothesised, the effect is observed in innovations that
require government interaction. Although marketing innovation relates to
both external and internal actions, the sign of corruption is positive and
significant under this specification.

R&D has a positive and significant effect on all four types of innovation.
A foreign ownership of 25 percent or more has a positive and signific-

ant effect on process, marketing and organisational innovation, but not on
product innovation.

The age of the firm has no significant effect on any of the innovation
variables. A possible reason behind this might be the positive correlation
between age and size, such that part of the effect of age on innovation might
be captured by the size of the firm.

Subsidies have a positive and significant effect on product, organisational
and marketing innovation, but not on process innovation. What we can
observe is that number of observations in the process innovation model is
around 30 percent less compared to the other models. Furthermore, num-
ber of firms innovating in processes is substantially lower compared to the
other innovation activities (mean of 12 percent compared to a mean of 22-24
percent for the other innovation variables).

Human capital has a positive and significant effect on all the innovation
variables. The effect of human capital is small relative to other variables.
One potential explanation could be that the larger part of this relationship
is already captured in the sector (and country) dummies, meaning that vari-
ation in knowledge capacity within a specific country and sector does not
add much explanation in the variability of innovation propensity.
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The size of the firm, measured as the log of number of employees, has a
positive and significant effect on all the innovation variables.

For technological innovation (product and process innovation), being an
exporter increases the propensity to innovative, while for the non-technological
innovation (organisational and marketing innovation) the effect is not signi-
ficant. The knowledge transfer and technological adaption of being engaged
in exports is more likely to be important for technological innovation com-
pared to non-technological innovation. Interacting with multinational and
global companies might result in knowledge transfer, such that the firms
learn about new technologies and other ways to improve products. This in
turn results in higher innovative activity.

Licensing technology from a foreign firm has a positive and significant
effect on all innovation variables. As discussed earlier, technology licensing
is an alternative way to obtain knowledge.

Lastly, the significance of the effect of competition differs for the differ-
ent types of innovation. As mentioned, we include dummies for competition,
hypothesising that different degree of competition intensity might have dif-
ferent effect on innovation. The signs of the coefficient for competition are
as expected, thus supporting the inverted U-shape between competition and
innovation found by Aghion et al (2005).
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Table 5: Baseline Specification: Linear Relation

(1) (2) (3) (4)

prodinn marketinn procinn orginn

corrupt 0.123*** 0.143*** 0.0354 0.0514

(0.0383) (0.0378) (0.0485) (0.0383)

rd 0.927*** 0.959*** 1.203*** 1.017***

(0.0472) (0.0470) (0.0609) (0.0471)

fprivate_owner 0.1103 0.205*** 0.209** 0.199***

(0.0685) (0.0682) (0.0823) (0.0699)

log(age) 0.0336 -0.0181 -0.0379 0.0198

(0.0234) (0.0231) (0.0349) (0.0238)

subsidies 0.161*** 0.128** 0.0785 0.205***

(0.0567) (0.0580) (0.0742) (0.0584)

unidegree 0.00211*** 0.00217*** 0.00389*** 0.00181***

(0.000599) (0.000586) (0.000890) (0.000614)

log(employees) 0.0590*** 0.120*** 0.133*** 0.161***

(0.0140) (0.0140) (0.0200) (0.0145)

export 0.240*** 0.0613 0.263*** 0.0739

(0.0496) (0.0513) (0.0655) (0.0520)

tech_license 0.365*** 0.279*** 0.246*** 0.284***

(0.0452) (0.0457) (0.0570) (0.0466)

high_compet -0.134*** -0.0527 -0.0517 -0.0777**

(0.0371) (0.0372) (0.0551) (0.0380)

low_compet -0.0341 -0.0911** -0.0465 -0.0799*

(0.0416) (0.0421) (0.0606) (0.0428)

Observations 9,765 9,753 6,910 9,764

Notes: The 5 reports estimates of equation (1) by using a Probit model.

Country and industry fixed effects are included but not reported.

Robust standard errors are in parenthesis.

Significance level: *** p<0.01, ** p<0.05, * p<0.1
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7.1.2 Non-linear Effect of Corruption on Innovation

Table 6 shows the results of the probit model specified in equation (2).
Column 1 in table 6 shows the results for the product innovation, which
confirm our hypothesis. The sign of the corrupt variable is positive, while
the sign for the squared term is negative and both are significant. For low
levels of corruption, the effect on innovation is positive, but there exists an
optimal level of corruption that maximises innovation, after which the effect
becomes negative.

Looking at column 2 in table 6, we observe that there is also a non-
linear relationship between corruption and marketing innovation. Both the
first-order term and the second-order term of corruption are statistically
significant.

For process innovation and organisational innovation (column 3 and 4),
neither corruption nor its squared term is significant, thus confirming our
hypothesis that corruption should have no direct effect on propensity to
innovate in activities that require low or no interaction with government
officials.

Moreover, the signs and significance of the control variables do not change.
Table 7 presents the average marginal effects of equation (2). Taking

product innovation as an example, being involved in R&D increases the
propensity to innovate by 24 percent, while obtaining a technological licence
from a foreign firms increases the probability of innovation by 9 percent.
Receiving subsidies and exporting increase the propensity to innovate by 4
percent and 6 percent respectively. High levels of competition decrease the
innovation propensity by 3.5 percent. Looking at the effect of corruption on
innovation, we calculate the turning point after which corruption becomes
harmful to innovation to be 30 percent.
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Table 6: Baseline Specification: Non-linear Relation

(1) (2) (3) (4)

prodinn marketinn procinn orginn

corrupt 0.296*** 0.243*** 0.0402 0.2373

(0.0723) (0.0660) (0.0523) (0.1522)

corrupt2 -0.0476** -0.0245* -0.0146 -0.0634

(0.0192) (0.0236) (0.0450) (0.0461)

rd 0.925*** 0.957*** 1.201*** 1.015***

(0.0472) (0.0470) (0.0610) (0.0471)

fprivate_owner 0.110 0.205*** 0.208** 0.199***

(0.0685) (0.0682) (0.0825) (0.0700)

log(age) 0.0322 -0.0186 -0.0405 0.0190

(0.0235) (0.0231) (0.0350) (0.0239)

subsidies 0.161*** 0.128** 0.0791 0.205***

(0.0567) (0.0580) (0.0742) (0.0584)

unidegree 0.00212*** 0.00217*** 0.00391*** 0.00182***

(0.000599) (0.000586) (0.000891) (0.000614)

log(employees) 0.0609*** 0.121*** 0.135*** 0.163***

(0.0140) (0.0140) (0.0200) (0.0145)

export 0.238*** 0.0609 0.260*** 0.0724

(0.0497) (0.0513) (0.0655) (0.0520)

tech_license 0.361*** 0.276*** 0.242*** 0.281***

(0.0452) (0.0457) (0.0572) (0.0466)

high_compet -0.134*** -0.0529 -0.0510 -0.0765**

(0.0372) (0.0372) (0.0552) (0.0380)

low_compet -0.0322 -0.0907** -0.0443 -0.0772*

(0.0416) (0.0421) (0.0606) (0.0428)

Observations 9,765 9,753 6,910 9,764

Notes: Table 6 reports estimates of equation (2) by using a Probit model.

Country and industry fixed effects are included but not reported.

Robust standard errors are in parenthesis.

Significance level: *** p<0.01, ** p<0.05, * p<0.1
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Table 7: Average Partial Effects from Non-linear Relation

(1) (2) (3) (4)

prodinn marketinn procinn orginn

corrupt 0.0767*** 0.0639*** 0.0065 0.0560

(0.0187) (0.0173) (0.0084) 0.0359

corrupt2 -0.0123** -0.00644* -0.00236 -0.0149

(0.00498) (0.00357) (0.0072) (0.0109)

rd 0.240*** 0.252*** 0.193*** 0.247***

(0.0115) (0.0115) (0.00919) (0.0106)

fprivate_owner 0.0284 0.0539*** 0.0334** 0.0484***

(0.0178) (0.0179) (0.0132) (0.0170)

log(age) 0.00836 -0.00489 -0.00649 0.00462

(0.00609) (0.00607) (0.00561) (0.00581)

subsidies 0.0417*** 0.0335** 0.0127 0.0499***

(0.0147) (0.0152) (0.0119) (0.0142)

unidegree 0.000550*** 0.000571*** 0.000627*** 0.000442***

(0.000155) (0.000154) (0.000143) (0.000149)

log(employees) 0.0158*** 0.0319*** 0.0216*** 0.0396***

(0.00363) (0.00365) (0.00320) (0.00347)

export 0.0617*** 0.0160 0.0417*** 0.0176

(0.0128) (0.0135) (0.0105) (0.0127)

tech_license 0.0936*** 0.0726*** 0.0388*** 0.0684***

(0.0116) (0.0120) (0.00915) (0.0113)

high_compet -0.0348*** -0.0139 -0.00818 -0.0186**

(0.00963) (0.00979) (0.00885) (0.00924)

low_compet -0.00835 -0.0238** -0.00710 -0.0188*

(0.0108) (0.0111) (0.00972) (0.0104)

Observations 9,765 9,753 6,910 9,764

Notes: Table 7 reports the average partial effects of the coefficients

reported in Table 6. Country and industry fixed effects are included but

not reported. Robust standard errors are in parenthesis.

Significance level: *** p<0.01, ** p<0.05, * p<0.1
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7.2 Results from IV Probit Specifications

7.2.1 Non-linear Effect of Corruption on Innovation

The results below are obtained by estimating equation (2) but where cor-
rupt and corrupt2 are instrumented. As the corruption variables are only
significant for product innovation and marketing innovation, we will focus
on these two innovation activities. In both models corruption and its square
are instrumented by sector-region-country average levels, and two additional
instruments: one that indicates the perception of how fair and uncorrupt
the court system is, and one reflecting firms’ frequency of unofficial pay-
ments/gifts to deal with taxes. The results are shown in table 8. Column 3
and 4 represent the average partial effects for product innovation and mar-
keting innovation respectively. The coefficients from the 2SLS estimations
are shown in column 5 and 6 and serve as controls.

Starting with product innovation (column 1, 3, 5), we can see that
the corruption variables remain statistically significant with the same signs.
Moreover, the corruption coefficient increases when treated as endogenous.
The squared term of corruption also increases in size, thus adding a larger
diminishing effect of large informal payments on innovations. Furthermore,
the sign and significance of the control variables remain fairly the same as
when not instrumenting. Similarly, for marketing innovation (column 2, 4,
6) the size of the corruption coefficients increase while still being significant.

To check the validity of our instruments we conduct a Wooldridge’s score
test, used for testing over-identifying restrictions. The test allows us to use
robust standard errors. Results from Wooldrige’s score test imply that our
instruments are valid at 5 percent level (see appendix D for the test output).

In sum, after addressing potential endogeneity by instrumenting corrup-
tion, the relationship between low and high levels of informal payments with
innovation still holds.
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Table 8: IV Probit: Non-linear Relation

Average Partial Effects 2SLS (LPM)
(1) (2) (3) (4) (5) (6)
prodinn marketinn prodinn marketinn prodinn marketinn

corrupt 0.363*** 0.377*** 0.0945*** 0.101*** 0.0971*** 0.103**
(0.140) (0.137) (0.0350) (0.0363) (0.0377) (0.0400)

corrupt2 -0.0860** -0.0866** -0.0225** -0.0231** -0.0188*** -0.0192**
(0.0397) (0.0365) (0.00858) (0.0101) (0.00706) (0.00870)

rd 0.917*** 0.971*** 0.241*** 0.258*** 0.321*** 0.337***
(0.0498) (0.0501) (0.0124) (0.0124) (0.0172) (0.0171)

fprivate_owner 0.0691 0.202*** 0.0180 0.0536*** 0.0231 0.0661***
(0.0737) (0.0737) (0.0193) (0.0196) (0.0220) (0.0223)

log(age) 0.0256 -0.0218 0.00671 -0.00580 0.00625 -0.00620
(0.0253) (0.0250) (0.00663) (0.00662) (0.00657) (0.00669)

subsidies 0.152*** 0.147** 0.0398*** 0.0390** 0.0487** 0.0448**
(0.0586) (0.0591) (0.0160) (0.0165) (0.0194) (0.0195)

unidegree 0.00207*** 0.00233*** 0.000544*** 0.000621*** 0.000534*** 0.000630***
(0.000650) (0.000642) (0.000168) (0.000168) (0.000169) (0.000174)

log(employees) 0.0674*** 0.128*** 0.0177*** 0.0340*** 0.0174*** 0.0351***
(0.0152) (0.0151) (0.00393) (0.00397) (0.00414) (0.00424)

export 0.241*** 0.0397 0.0633*** 0.0106 0.0731*** 0.00711
(0.0527) (0.0538) (0.0139) (0.0146) (0.0161) (0.0157)

tech_license 0.353*** 0.284*** 0.0926*** 0.0755*** 0.101*** 0.0770***
(0.0478) (0.0485) (0.0126) (0.0130) (0.0148) (0.0145)

high_compet -0.119*** -0.0494 -0.0314*** -0.0132 -0.0312*** -0.0114
(0.0402) (0.0400) (0.0105) (0.0107) (0.0111) (0.0113)

low_compet -0.0384 -0.0671 -0.0101 -0.0178 -0.0102 -0.0191
(0.0446) (0.0450) (0.0118) (0.0120) (0.0128) (0.0126)

Observations 8,336 8,328 8,336 8,328 8,340 8,339
Notes: Column (1) and (2) report estimates of equation (2) by using an IV Probit model. Column (3) and (4) show the average

partial effects of the IV probit. Column (5) and (6) show the results from a linear probability 2SLS model and serve as a

robustness check of the coefficients calculated in column (3) and (4). Corruption (corrupt and corrupt2) is instrumented with

sector-region-country corruption averages and two additional instruments: courts and freq. Country and industry fixed effects

are included but not reported. Robust standard errors are in parenthesis. Significance level: *** p<0.01, ** p<0.05, * p<0.1
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7.2.2 Interpreting the Non-linearity in a Non-linear Model

Talking about non-linearity in a non-linear model, such as the probit model
can be confusing. In a linear probability model, the interpretation of the
overall effect is straightforward as the partial effects of variables are inde-
pendent of the other variables used in the regression (except for the interac-
tion itself). If z stands for corruption the equation would look like:

P (y = 1|z) = β0 + β1z1 + β2z
2
1 + . . .+ βkxk (8)

The partial effect of corruption on innovation is then:
∂P (y=1|z)

∂z = β1 + 2β2z1 (9)

In a non-linear model, similarly, discrete and binary variables are in gen-
eral more intuitive to interpret when looking at marginal effects. Taking
R&D as an example, when looking at average marginal effects, on average,
firms engaged in R&D are X percent more likely to be innovating than firms
not engaged in R&D. Continuous variables might be harder to grasp as the
equation for innovation looks like below:

P (y = 1|z) = G[β0 + β1zz + β2z
2
1 + . . .+ βkxk] (10)

and the partial effect is then:
∂P (y=1|z)

∂z = g(Xβ)(β1 + 2β2z1) (11)

where Xβ = β0 + β1zz + β2z
2
1 + . . .+ βkxk

β1 + 2β2z1 is the turning point in the response probability (Wooldrige, 2002,
p.459). It is following a U-shape or an inverted U-shape depending on the
signs of the coefficients.

To make this found inverted U visually intuitive, we use the STATA
command marginscontplot (mcp) “. . . which provides facilities to plot the
marginal effect of a continuous predictor in a meaningful way for a wide range
of regression models” (Williams, 2015, p.2). Basically, it plots the average
adjusted prediction for each of the observed values of informal payments.
As the squared term of informal payments is negative, we know that the
predicted effect of corruption should start declining at some point.
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Figure (1) and (2) below show the average adjusted prediction of cor-
ruption for product innovation and marketing innovation respectively. The
turning point for both product and marketing innovation is approximately 20
percent. The predicted probability to innovate for firms that do not engage
in corruption is equivalent to the predicted innovation probability of firms
that pay 40 percent of their sales as bribery. The positive effect of corruption
is diminishing at a relatively high rate. Paying more than 40 percent of the
sales as informal payments has a severe effect on the propensity to innovate.
This gives a reason to believe that firms paying more than 40 percent of
revenues in bribe might be subject to extortion by government officials.

Paying a maximum of 20 percent of the sales as bribe can seem unreas-
onably high. When investigating this into more detail, we find an interesting
survey question in our data that provides us with an estimation of the expec-
ted change in cost if corruption would no longer be present. Of the almost
7,000 firms that answer the question, one third expect their cost to remain
the same, roughly 20 percent expect a cost increase, while almost 50 percent
expect their cost to decrease. Furthermore, the average expected decrease
in cost is 15 percent, while the average expected increase in cost is even
higher - approximately 20 percent33. The bribe payment that maximises the
predicted probability to innovate seems more reasonable when comparing
it to the relative cost increase and decrease firms estimate to experience if
corruption would not have been present. Moreover, the fact that firms both
expect cost increases and deceases in such scenario proves that the effect of
firm-level corruption is twofold.

33It would be feasible to compare the level of informal payments with R&D expenditures, but
we are unable to draw any conclusions, as only 5 percent of the firms in our dataset report

R&D expenditures
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Figure 1: Inverted U-shape of Corruption and Product Innovation

Figure 2: Inverted U-shape of Corruption and Marketing Innovation
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7.2.3 Interacting Corruption with Institutional Quality

Table 9 and 10 present the result from interacting corruption with insti-
tutional quality (see equation (3)). We start by analysing the results with
regards to product innovation (see table 9). Firstly, the linear term of corrup-
tion is positive and significant in all models. Looking at regulatory quality
(column 1), the results show that better regulatory quality on country level
reduces the effect of corruption on product innovation. Turning to govern-
ment effectiveness (column 2), we observe similar results; if the government
is more efficient the effect of corruption on innovation diminishes.

Column 3 shows the results for interactions between control of corruption
and informal payments. If a country has better control of corruption, the
effect of corruption on innovation for a firm is diminishing, as evident by the
interaction term. This finding is in line with Krammer (2013). In countries
where the control of corruption is in general better, the cost and risk of
involving in corruption for individual firms is potentially higher as there is
more to lose in terms of risk of getting caught and facing penalties. Moreover,
if the control of corruption in a country is low, it might indicate that the
overall perception of corruption is high and therefore the individual firm
might feel more pressured to engage in corruption, as it is more likely that
other competitors are doing so as well. The results from interacting rule of
law with corruption (column 4) can be interpreted in a similar manner; higher
constraints on government power, more open government and regulatory
enforcement moderate the effect of corruption on innovation.

The country average of the above mentioned indices interacted with cor-
ruption (column 5) is also negative and statistically significant; overall bet-
ter quality of institutions and control diminishes the effect of corruption on
innovation, thus confirming our hypothesis. Furthermore, for all the gov-
ernance indicators, the direct effect on innovation is not significant as it is
probably accounted for in the country fixed effects.

Looking at the interactions between corruption and whether a country is
rated to be free, partly free or not free (column 6), the results are interesting.
Informal payments for a firm in a country considered to be not free have a
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positive and significant impact on innovating activities. Going from not free
to partly free and from not free to free diminishes the effect of corruption on
innovation. Both interactions are statistically significant. Moreover, the dir-
ect effects on innovation are also significant, meaning that being established
in a partly free and free country has a direct positive effect on innovation.

Turning to the split between free/partly free and not free, not surpris-
ingly, similar results are observed (column 7). If the country is ranked as
not free, corruption increases the propensity to innovate in products. If the
country, however, is considered to be partly free or free the effect of corrup-
tion on product innovation is basically wiped out. In comparison to Méndez
and Sepúlveda (2006) who found that there is a growth-maximising level
of corruption for countries considered to be partly free/free we find the op-
posite to hold, confirming that institutional quality moderates the effect of
corruption on innovation.
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Table 9: IV Probit: Institutional Quality (Product Innovation)

(1) (2) (3) (4) (5) (6) (7)
prodinn prodinn prodinn prodinn prodinn prodinn prodinn

corrupt 0.919* 1.121** 0.854*** 0.932** 0.906** 0.635** 0.637**
(0.477) (0.532) (0.326) (0.374) (0.415) (0.247) (0.247)

corrupt*qreg -0.00156*
(0.000899)

corrupt*gei -0.00204*
(0.00106)

corrupt*ccin -0.00173**
(0.000737)

corrupt*law -0.00196**
(0.000862)

corrupt*wgi -0.00184**
(0.000921)

corrupt*free -0.537*
(0.295)

corrupt*part_free -0.738**
(0.288)

corrupt*freedom -0.657**
(0.271)

rd 0.917*** 0.917*** 0.913*** 0.916*** 0.915*** 0.912*** 0.912***
(0.0498) (0.0498) (0.0501) (0.0499) (0.0499) (0.0501) (0.0500)

fprivate_owner 0.0646 0.061 0.0662 0.0619 0.064 0.0706 0.0683
(0.0738) (0.074) (0.074) (0.074) (0.0739) (0.074) (0.0739)

log(age) 0.0284 0.0274 0.0287 0.0285 0.0285 0.0277 0.0276
(0.0253) (0.0253) (0.0254) (0.0253) (0.0253) (0.0253) (0.0253)

subsidies 0.155*** 0.154*** 0.155*** 0.158*** 0.156*** 0.163*** 0.163***
(0.0587) (0.0587) (0.0589) (0.0589) (0.0588) (0.0590) (0.0589)

unidegree 0.00205*** 0.00205*** 0.00205*** 0.00201*** 0.00203*** 0.00207*** 0.00206***
(0.000651) (0.000651) (0.000653) (0.000653) (0.000652) (0.000652) (0.000652)

log(employees) 0.0653*** 0.0654*** 0.0651*** 0.0650*** 0.0653*** 0.0662*** 0.0665***
(0.0152) (0.0152) (0.0152) (0.0152) (0.0152) (0.0153) (0.0152)

Continues
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Table 9 continued

(1) (2) (3) (4) (5) (6) (7)
prodinn prodinn prodinn prodinn prodinn prodinn prodinn

export 0.236*** 0.236*** 0.231*** 0.237*** 0.235*** 0.245*** 0.243***
(0.0528) (0.0528) (0.0531) (0.0529) (0.0528) (0.0529) (0.0528)

tech_license 0.354*** 0.352*** 0.353*** 0.354*** 0.352*** 0.364*** 0.359***
(0.0478) (0.0479) (0.0480) (0.0479) (0.0479) (0.0481) (0.0478)

high_compet -0.124*** -0.124*** -0.123*** -0.125*** -0.124*** -0.119*** -0.120***
(0.0403) (0.0403) (0.0404) (0.0404) (0.0403) (0.0403) (0.0403)

low_compet -0.0452 -0.0469 -0.0426 -0.0455 -0.0457 -0.0370 -0.0389
(0.0447) (0.0448) (0.0448) (0.0448) (0.0447) (0.0447) (0.0447)

qreg 0.0644
(0.0694)

gei -0.0142
(0.0163)

ccin -0.00913
(0.0107)

law -0.0126
(0.0144)

wgi -0.0191
(0.0215)

free 0.533*
(0.310)

part_free 0.784***
(0.256)

freedom 0.778***
(0.255)

Observations 8,336 8,336 8,336 8,336 8,336 8,336 8,336

Note: Table 9 reports estimates of equation (3) by using an IV Probit model. Corruption is instrumented with

sector-region-country corruption averages and two additional instruments: courts and freq. Instruments are interacted

with the measures of institutional quality. Country and industry fixed effects are included but not reported.

Robust standard errors are in parenthesis. Significance level: *** p<0.01, ** p<0.05, * p<0.1

Looking at marketing innovation (table 10), although the signs of coef-
ficients are as hypothesised, we observe that none of the interactions are
significant and the direct effect of corruption on marketing innovation is
only significant at 10 percent level in the model controlling for government
effectiveness and quality of regulations. Moreover, the direct effect of the
institutional quality term is not significant in any of the specifications. In
other words, it seems like institutional quality have different effects in the
corruption-innovation relationship when looking at product innovation and
marketing innovation.
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As the interaction terms are insignificant for marketing innovation, we
cannot conclude the effect of corruption on innovation when quality of insti-
tutions change. It might be likely that all types of product innovations need
government interaction as the innovation can be seen as more drastic while
not all types of marketing innovations require government interaction. To
introduce a new marketing strategy that significantly differs from existing
methods or to change packaging of a product are couple of examples.

Table 10: IV Probit: Institutional Quality (Marketing Innovation)

(1) (2) (3) (4) (5) (6) (7)
marketinn marketinn marketinn marketinn marketinn marketinn marketinn

corrupt 0.871* 0.984* 0.126 0.275 0.344 0.108 0.118
(0.496) (0.553) (0.328) (0.394) (0.430) (0.249) (0.249)

corrupt*qreg -0.00148
(0.000934)

corrupt*gei -0.00178
(0.00110)

corrupt*ccin -0.000131
(0.000735)

corrupt*law -0.000474
(0.000910)

corrupt*wgi -0.000605
(0.000954)

corrupt*free -0.00801
(0.0292)

corrupt*part_free -0.0251
(0.0292)

corrupt*freedom -0.0182
(0.0272)

rd 0.974*** 0.974*** 0.976*** 0.975*** 0.975*** 0.978*** 0.979***
(0.0500) (0.0500) (0.0500) (0.0500) (0.0500) (0.0503) (0.0502)

fprivate_owner 0.199*** 0.196*** 0.203*** 0.201*** 0.201*** 0.206*** 0.204***
(0.0737) (0.0738) (0.0736) (0.0737) (0.0736) (0.0738) (0.0737)

log(age) -0.0191 -0.0201 -0.0192 -0.0193 -0.0193 -0.0186 -0.0186
(0.0250) (0.0250) (0.0250) (0.0250) (0.0250) (0.0250) (0.0250)

subsidies 0.150** 0.149** 0.148** 0.148** 0.148** 0.149** 0.149**
(0.0590) (0.0590) (0.0590) (0.0590) (0.0590) (0.0592) (0.0591)

unidegree 0.00230*** 0.00230*** 0.00232*** 0.00231*** 0.00231*** 0.00232*** 0.00231***
(0.000641) (0.000641) (0.000640) (0.000641) (0.000641) (0.000643) (0.000642)

log(employees) 0.125*** 0.125*** 0.124*** 0.124*** 0.125*** 0.123*** 0.124***
(0.0151) (0.0151) (0.0151) (0.0151) (0.0151) (0.0151) (0.0151)

Continues
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Table 10 continued

(1) (2) (3) (4) (5) (6) (7)
marketinn marketinn marketinn marketinn marketinn marketinn marketinn

export 0.0345 0.0349 0.0383 0.0378 0.0368 0.0435 0.0419
(0.0538) (0.0538) (0.0538) (0.0538) (0.0538) (0.0539) (0.0538)

tech_license 0.285*** 0.283*** 0.291*** 0.289*** 0.288*** 0.301*** 0.297***
(0.0485) (0.0486) (0.0484) (0.0484) (0.0485) (0.0488) (0.0485)

high_compet -0.0525 -0.0520 -0.0499 -0.0505 -0.0509 -0.0505 -0.0512
(0.0400) (0.0400) (0.0399) (0.0399) (0.0399) (0.0400) (0.0400)

low_compet -0.0712 -0.0722 -0.0677 -0.0686 -0.0690 -0.0680 -0.0689
(0.0451) (0.0451) (0.0450) (0.0450) (0.0450) (0.0451) (0.0451)

qreg 0.0372
(0.0758)

gei -0.00802
(0.0178)

ccin -0.00553
(0.0116)

law -0.00735
(0.0157)

wgi -0.0110
(0.0234)

free 0.497
(0.338)

part_free 0.640**
(0.281)

freedom 0.635**
(0.281)

Observations 8,328 8,328 8,328 8,328 8,328 8,328 8,328
Note: Table 10 reports estimates of equation (3) by using an IV Probit model. Corruption is instrumented with

sector-region-country corruption averages and two additional instruments: courts and freq. Instruments are interacted

with the measures of institutional quality. Country and industry fixed effects are included but not reported.

Robust standard errors are in parenthesis. Significance level: *** p<0.01, ** p<0.05, * p<0.1

To summarise our results, several indicators of institutional quality and
control are proven to have an important role in the corruption-innovation
relationship when looking at product innovation. For all our variables, the
effect of corruption on innovation at firm-level is diminishing when qual-
ity of institutions and external control is better on country-level, thus con-
firming our hypothesis. However, for marketing innovation, the corruption-
institutional quality relation can be questioned as none of the coefficients are
significant at 5 percent. One can only speculate for why it differs but a likely
reason is that the innovation types are different with respect to exposure to
government officials and institutions.
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7.3 IV Probit Subsample Analyses

The results in the previous section were derived for the whole sample,
representing a wide range of firms. In this section, we investigate possible
differences in the effect of corruption on innovation across different groups
of firms, by grouping them based on four dimensions: whether the company
was established prior and during first transition years, whether the firm’s
main market is local, national or international, whether the country where
the firm is established is doing a good progress in the transition and whether
the country is a member of the European Union.

In economies with weak institutions, such as the transition economies, an
important factor for the firm performance and growth is to build and main-
tain relationships with government officials (Peng and Luo, 2000). Forming
good relations with government officials might put companies in a superior
position, with easier access to licenses, permits and information. Firms that
find these relations to be more important for their operations are at the same
time firms that give more informal gifts and establish high levels of trust with
their connections (Xin and Pearce, 1996). Moreover, the likelihood of get-
ting involved in corruption is higher if top managers have a social relation
with government officials (Collins et al., 2009). As corruption is an illegal
activity, building a trustful relationship in which both parties are confident
with the actions they take requires time (Lave and Wenger, 1991; Li and
Wu, 2007). Therefore, how long the parties have know each other and how
often they interact are two factors that determine the relationship-building
process and should change the effect of corruption on innovation.

The first subsample we look at is regarding the age of the firm. We
split the companies in two groups - firms that have been operating for 20
years or more and companies that have been operating for 5 years or less.
As engaging in corruption requires trust which can be build over a longer
period of time, we expect the corruption-innovation link to be significant for
“old” firms only. Additionally, working for more than 20 years means that a
firm’s business ethics has roots in the communism, which created structural
incentives for engaging in corruption (Phuong et al., 2014; Sandholtz and
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Taagepera, 2005).
The results are shown in table 11 (column 1 and 2). For young firms,

corruption and its square are not significant while the inverted U-shape rela-
tionship between corruption and innovation is significant for firms older than
or equal to 20 years. Even though both subsamples are small, the results
confirm our hypothesis about long-term relationship building and mutual
trust. For firms less than or equal to 5 years, the role of technology licensing
is more important for innovation than for old firms.

Next thing we look into is whether there is a difference in the effect of cor-
ruption on innovation depending on the market in which the main product
is sold. The alternatives are “local - main product or service sold mostly in
same municipality where establishment is located”, “national - main product
or service sold mostly across the country where establishment is located ” and
“international - main product or service sold mostly to nations outside coun-
try where establishment is located ”34.

The frequency of interactions between parties has a direct, positive ef-
fect on the level of trust (Lambright et al., 2009). Moreover, relationships
between local government officials and firm increase the likelihood of en-
gaging in bribery, while relations between central government officials and
firms decrease the incidence of bribery (Jong, Tu and Ees, 2015). Firms that
mostly operate on local markets might have close collaboration and frequent
interaction with the same local government officials, while firms that operate
on national and international markets interact with many different govern-
ment officials. Depending on the level of interactions, we believe that the
effect of corruption on innovation will significantly change – it will hold for
firms interacting frequently with local government officials.

Column 3 and 4 (table 11) show the results for firms that have local or
national market as a main market. There are no observations of firms op-
erating on an international market. The non-linear effect of corruption on
innovation is significant only for firms whose main market is local. Looking
at the other variables for firms on local markets, the only difference from the
earlier regressions is that the effect of competition is not significant. This

34Summary statistics for market are given in Appendix A
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might imply that a key factor in succeeding in innovation for firms operating
on a local market is government official relations, regardless of how com-
petitive the market is. The situation changes if we look at the companies
operating on the national market. As expected, the effect of corruption on in-
novation loses significance, while private foreign ownership and competition
are highly significant. Establishing good relations with government officials
in this case is difficult, since firms might interact with different representat-
ives. Furthermore, operating on a bigger market increases the competitive
pressure. Staying ahed of competitors might be achieved through foreign
ownership that will allow firms to obtain knowledge transfer and improve
products/operations.

The third thing we look into is the difference in the effect of corruption
between countries that scored above and below average in the Governance
and Enterprise Restructuring scores35. We believe firms further ahead in
the transition process with regards to governance on both firm-side and
government-side to be less likely to use bribery as a tool to achieve suc-
cessful innovation. Table 12 (column 1 and 2) shows the results for product
innovation. As expected, the effect of corruption loses significance for the
countries that rank above average, while it remains significant and becomes
stronger for countries that rank below average. In other words, in coun-
tries with weak reforms to promote effective corporate control implemented
through domestic institutions and markets, the effect of corruption on innov-
ation is significant. It is plausible that lack of enterprise control and lack of
regulatory implementations make it less risky and more acceptable for both
sides to engage in bribery activities.

Lastly, we look for difference in the effect of corruption between coun-
tries members of EU and non-members of EU. Column 3 and 4 (table 12)
show that for firms in countries members of EU, the effect of corruption on
innovation is insignificant. As discussed earlier, in order to become an EU
member, a country has to undergo a set of reforms that will reassure that

35http://www.ebrd.com/cs/Satellite?c=Content&cid=1395237866249&pagename
=EBRD%2FContent%2FContentLayout
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the country’s legislative and rule of democracy are compliant with those of
the EU. Only after all of the conditions are met and the reforms have had
a meaningful effect on the way institutions work, a country can become a
member of EU36.

Table 11: Subsamples: Subsample 1 and 2 (Product Innovation)

Firm age ≥20 yr Firm age ≤5 yr Market: local Market: national
(1) (2) (3) (4)
prodinn prodinn prodinn prodinn

corrupt2 0.754*** 0.549 0.718*** -0.0301
(0.273) (0.372) (0.189) (0.221)

corrupt2 -0.0990** -0.0911 -0.140*** -0.0355
(0.0477) (0.0893) (0.0474) (0.0803)

rd 0.730*** 0.942*** 0.955*** 0.888***
(0.0988) (0.136) (0.0772) (0.0671)

fprivate_owner -0.207 0.0997 -0.111 0.187**
(0.180) (0.206) (0.132) (0.0928)

log(age) 0.0708 -0.0126 -0.0114 0.0733*
(0.104) (0.114) (0.0333) (0.0402)

subsidies 0.281*** 0.195 0.223** 0.0979
(0.103) (0.230) (0.0885) (0.0796)

unidegree 0.00321** 0.00332** 0.00149* 0.00264**
(0.00158) (0.00156) (0.000852) (0.00106)

log(employees) 0.0237 0.0934** 0.103*** 0.0224
(0.0309) (0.0466) (0.0220) (0.0222)

export 0.464*** 0.333* 0.356*** 0.222***
(0.0968) (0.178) (0.0975) (0.0657)

tech_license 0.375*** 0.524*** 0.436*** 0.316***
(0.0978) (0.138) (0.0712) (0.0661)

high_compet -0.0275 -0.176 -0.0875 -0.164***
(0.0877) (0.108) (0.0539) (0.0626)

low_compet 0.132 0.0231 -0.0501 0.00529
(0.094) (0.123) (0.060) (0.069)

Observations 1,778 1,384 5,042 3,279

Notes: Table 11 reports estimates of equation (2) by using an IV Probit model. Corruption

(corrupt and corrupt2 ) are instrumented with sector-region-country corruption averages and two

additional instruments: courts and freq. Country and industry fixed effects are included but not reported.

Robust standard errors are in parenthesis. Significance level: *** p<0.01, ** p<0.05, * p<0.1

36http://europa.eu/about-eu/countries/joining-eu/index_en.htm
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Table 12: Subsamples: Subsample 3 and 4 (Product Innovation)

Above average Below average EU member Non EU member
transition score transition score
(1) (2) (3) (4)
prodinn prodinn prodinn prodinn

corrupt2 0.321 0.540*** 0.420 0.373**
(0.271) (0.195) (0.328) (0.160)

corrupt2 -0.0500 -0.181** -0.0803 -0.0917*
(0.0555) (0.0822) (0.0726) (0.0500)

rd 0.896*** 0.955*** 0.857*** 0.953***
(0.0803) (0.0648) (0.101) (0.0577)

fprivate_owner -0.0483 0.166* 0.000597 0.123
(0.117) (0.0980) (0.130) (0.0915)

log(age) 0.0656 -0.00904 0.0893 0.00144
(0.0469) (0.0307) (0.0585) (0.0284)

subsidies 0.264*** 0.0523 0.280*** 0.0979
(0.0806) (0.0882) (0.0919) (0.0782)

unidegree 0.00106 0.00273*** 0.000902 0.00255***
(0.00122) (0.000786) (0.00138) (0.000747)

log(employees) -0.0172 0.124*** -0.0291 0.0995***
(0.0252) (0.0197) (0.0306) (0.0178)

export 0.250*** 0.242*** 0.175* 0.271***
(0.0730) (0.0796) (0.0905) (0.0660)

tech_license 0.405*** 0.324*** 0.480*** 0.316***
(0.0718) (0.0651) (0.0897) (0.0573)

high_compet -0.0655 -0.146*** -0.0560 -0.137***
(0.0672) (0.0510) (0.0799) (0.0472)

low_compet 0.0750 -0.108* -0.0230 -0.0569
(0.076) (0.056) (0.087) (0.052)

Observations 2,910 5,413 1,856 6,469
Notes: Table 12 reports estimates of equation (2) by using an IV Probit model. Corruption

(corrupt and corrupt2 ) are instrumented with sector-region-country corruption averages and two

additional instruments: courts and freq. Country and industry fixed effects are included but not reported.

Robust standard errors are in parenthesis. Significance level: *** p<0.01, ** p<0.05, * p<0.1

Table 13 and 14 show the subsample analyses for marketing innovation.
The results look very similar as those for product innovation. Having na-
tional market as main market, having an above average score in the Gov-
ernance and Enterprise Restructuring scoring and being a member of the
EU eliminate the non-linear relationship between corruption and innova-
tion. The only observed difference is with regards to age, where the effect of
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corruption on innovation is not significant for neither group.

Table 13: Subsamples: Subsample 1 and 2 (Marketing Innovation)

Firm age ≥20 Firm age ≤5 Market: local Market: national
(1) (2) (3) (4)
marketinn marketinn marketinn marketinn

corrupt2 0.337 0.734 0.437** 0.288
(0.274) (0.507) (0.184) (0.220)

corrupt2 0.0104 -0.270 -0.101** -0.0816
(0.0659) (0.169) (0.0462) (0.0735)

rd 0.800*** 1.021*** 1.075*** 0.904***
(0.0984) (0.136) (0.0776) (0.0677)

fprivate_owner 0.0273 0.0988 0.148 0.191**
(0.180) (0.208) (0.129) (0.0932)

log(age) -0.0271 -0.0157 -0.0160 -0.0262
(0.103) (0.107) (0.0325) (0.0405)

subsidies 0.122 0.364* 0.253*** 0.0677
(0.105) (0.221) (0.0880) (0.0811)

unidegree 0.00281* 0.00216 0.00155* 0.00329***
(0.00160) (0.00146) (0.000825) (0.00108)

log(employees) 0.125*** 0.0933** 0.144*** 0.0983***
(0.0305) (0.0441) (0.0216) (0.0223)

export 0.151 0.0144 0.183* -0.0114
(0.0970) (0.176) (0.0981) (0.0672)

tech_license 0.301*** 0.150 0.289*** 0.297***
(0.0972) (0.140) (0.0719) (0.0675)

high_compet 0.0834 -0.137 -0.0447 -0.0674
(0.0878) (0.100) (0.0528) (0.0632)

low_compet -0.0359 -0.140 0.00149 -0.142**
(0.0963) (0.119) (0.0591) (0.0714)

Observations 1,748 1,330 5,051 3,271
Notes: Table 13 reports estimates of equation (2) by using an IV Probit model. Corruption

(corrupt and corrupt2 ) are instrumented with sector-region-country corruption averages and two

additional instruments: courts and freq. Country and industry fixed effects are included but not reported.

Robust standard errors are in parenthesis. Significance level: *** p<0.01, ** p<0.05, * p<0.1
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Table 14: Subsamples: Subsample 3 and 4 (Marketing Innovation)

Above average Below average EU member Non EU member
transition score transition score
(1) (2) (3) (4)
marketinn marketinn marketinn marketinn

corrupt2 0.0582 0.495*** 0.228 0.458***
(0.275) (0.167) (0.428) (0.156)

corrupt2 -0.0232 -0.121** -0.102 -0.107**
(0.0547) (0.0573) (0.120) (0.0461)

rd 0.735*** 1.154*** 0.584*** 1.118***
(0.0794) (0.0665) (0.102) (0.0588)

fprivate_owner 0.0380 0.329*** 0.112 0.245***
(0.115) (0.0986) (0.129) (0.0921)

log(age) -0.0150 -0.0249 -0.0323 -0.0234
(0.0459) (0.0304) (0.0593) (0.0281)

subsidies 0.233*** 0.0577 0.148 0.181**
(0.0808) (0.0890) (0.0945) (0.0783)

unidegree 0.00208* 0.00232*** 0.00103 0.00272***
(0.00123) (0.000767) (0.00143) (0.000731)

log(employees) 0.111*** 0.136*** 0.122*** 0.132***
(0.0244) (0.0197) (0.0304) (0.0178)

export 0.125* -0.0952 0.0912 0.0175
(0.0734) (0.0826) (0.0938) (0.0676)

tech_license 0.325*** 0.256*** 0.341*** 0.248***
(0.0721) (0.0664) (0.0922) (0.0583)

high_compet -0.0445 -0.0539 0.0703 -0.0960**
(0.0672) (0.0504) (0.0858) (0.0465)

low_compet 0.0272 -0.113** -0.00984 -0.100*
(0.0765) (0.0565) (0.0915) (0.0526)

Observations 2,919 5,407 1,857 6,464
Notes: Table 14 reports estimates of equation (2) by using an IV Probit model. Corruption

(corrupt and corrupt2 ) are instrumented with sector-region-country corruption averages and two

additional instruments: courts and freq. Country and industry fixed effects are included but not reported.

Robust standard errors are in parenthesis. Significance level: *** p<0.01, ** p<0.05, * p<0.1

81



8 ROBUSTNESS CHECKS

8 Robustness Checks

8.1 Controlling for Measurement Errors in Instruments

As discussed earlier, we use three instrumental variables, two of which (freq
and courts) are categorical variables. Because of the self-reported nature of
our dataset, freq and courts might suffer from measurement errors. Inter-
viewees might have different interpretations of the meaning of the possible
categories. For example, a company that makes unofficial payments to tax
officials 20 percent of the time might report this as “seldom”, while a company
that makes the same frequency of payments, might answer to the question
with “frequently”. With regards to courts, the answer can again be biased
depending on the personal experience, independently of the company’s in-
teraction with the court system

In order to account for the measurement errors that might occur, we per-
form a robustness check where we instead average the values across sector-
region-country. As discussed earlier, we believe this strategy to mitigate
the effects of measurement errors, since these errors are largely idiosyncratic
to the firm and thus should be uncorrelated with the average measures.
Furthermore, the court system is the same for the whole region, such that
regardless of what the different personal perceptions are, averaging across
sector-region-country should give us a value that is very close to the true
value of the quality of the court system. Column 1 (table 15) shows the res-
ults when using all three instruments as sector-region-country averages. The
effect of corruption on innovation remains the same as in previous models.

8.2 Addressing Endogeneity of Competition

8.2.1 Instrumenting Competition

Our second concern in model specifications regards the relationship between
innovation and competition. Both of the variables might be mutually endo-
genous. It could be the case that innovation is not only determined by the
degree of competition but that the degree of competition is changing with
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the level of innovation as well. Without correcting for the possible error, the
coefficient for our competition variable is likely to be biased.

Aghion et al. (2005), for example, use policy instruments that give an
exogenous variation in competition on industry level. These types of policy
changes are valid instruments given that they only affect the market structure
in a specific industry and not the innovation propensity. For our data, using
such instruments is not feasible, as we firstly do not have panel data and
secondly include data on more than one country.

Somewhat similar instrument strategy used by Gorodnichenko et al.
(2010) is to use variables that capture regulations of an industry and thereby
measure the barriers to entry. One of the two instrument variables they use
concerns the perceived obstacles for a firm regarding access to land, title
or leasing of land, customs and trade regulations, business licensing and
permits, and labour regulations.

In our data, the correlation between the perceived number of competitors
and the obstacles separately is very low. Moreover, the correlation between
the obstacles and innovation is relatively larger. The odd positive correlation
between business environment obstacles and innovation has most likely to
do with the fact that innovating firms are more exposed to the business
environment, thus facing these obstacles more often (EBRD, 2014).

We tried to look for valid instruments for competition beyond our data-
set. There are several indices that measure country-level dimensions of
competition dynamics and legalisation. Global Competitiveness Index from
2014, created by Wold Economic Forum provides two measures of interest37.
“Tenth pillar: Market size” concerns factors of domestic and foreign market
size, openness, national trade regulations etc. The second index is a sub-
index from a sub-index (“Sixth pillar: Goods market efficiency”). The sixth
pillar looks into several market efficiency factors (such as favourable rules
for FDI and international trade). Within the sixth pillar, intensity of local
competition is measured38. These measures might affect overall innovation

37See http://reports.weforum.org/global-competitiveness-report-2014-2015/ for more informa-
tion about the methodology

38For summary statistics and variable explanation for the instruments see Appendix A and B
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propensity as they capture dimensions of the business environment that is of
importance for innovation. Nonetheless, the indices are used for robustness
purposes. As in previous models, we instrument corruption and control for
country and industry fixes effects.

The results (see appendix E) show that competition is not significant for
product innovation and have a negative effect on marketing innovation, thus
questioning the validity of our instruments for competition39.

8.2.2 Using a Linear Probability Model

As discussed above, including competition in our model (given that it is
endogenous) will result in inconsistent estimates. However, if competition
and corruption are not correlated, one way of potentially overcoming the
issue is by simply dropping it out of the model. This will result in omitted
variable bias given that some of our control variables are correlated with
competition (that is now in the error term). As our main interest does not
lie in predicting innovation propensity for a specific firm and the rest of the
variables only serve as controls, the issue can be seen as minor. No matter
how much variation in innovation can be explained by competition, it will
not bias our estimate of corruption, given that they are uncorrelated. We
can only use this argument if estimating the propensity to innovate with a
linear probability model (e.g. OLS). When using a probit model, the average
partial effect of corruption on innovation will, ceteris paribus, depend on all
other coefficients. If z represents corruption (and z2 corruption squared),
the model can be written as:

P (y = 1|z) = G[β0 + β1zz + β2z
2
1 + . . .+ βkxk] (12)

The partial effect of corruption on innovation is thus:

39In addition to the attempt of instrumenting competition, the Lerner Index averaged over
countries and sectors was used as a competition measure. Although we suspect that the average
Lerner Index might not be representative as only a limited number of firms report accounting
data, we still use it as a robustness check. The results show that both corruption variables are
significant under this specification (with the turning point calculated at 18 percent). Moreover,
the Lerner Index is negative and significant, indicating that higher competition spurs innovation.
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∂P (y=1|z)
∂z = g(Xβ)(β1+2β2z1) (13), whereXβ = β0+β1zz+β2z

2
1+. . .+βkxk

Given that competition is correlated with one or more of our control vari-
ables, omitting the variable will bias the partial effect of corruption on in-
novation as well.

The drawback of using a linear probability model (LPM) is that there
might be predicted values below zero or above one as the probability distri-
bution is not limited in the [0,1] range. In other words, it does not account
for diminishing marginal effects on extreme values. Nevertheless the LPM
should be a convenient approximation to the underlying response probability
for common values of the covariates (Wooldrige, 2002, p.454). Moreover, if
the main interest is to estimate the average partial effect of some variable
(in our case corruption) on the response probability (in our case innovation),
it may not be important that some predicted values are outside the unit
interval (Wooldrige, 2002, p.455).

We therefore decide to use a 2SLS model with robust standard errors
where we first include competition and then drop it to compare the results.
The corruption variables are, as before, instrumented.

As evident from table 15 (column 3 and 4), when comparing the coeffi-
cients of corruption with and without competition included, they stay very
similar.
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Table 15: Robustness Checks: Validity of Instruments and Competition

(1) (2) (3)

prodinn prodinn prodinn

corrupt 0.432*** 0.0971*** 0.107***

(0.153) (0.0377) (0.0348)

corrupt2 -0.119** -0.0188*** -0.0179***

(0.0471) (0.00706) (0.00538)

rd 0.920*** 0.321*** 0.339***

(0.0472) (0.0172) (0.0156)

fprivate_owner 0.0858 0.0231 0.0112

(0.0694) (0.0220) (0.0186)

log(age) 0.0311 0.00625 0.00962

(0.0237) (0.00657) (0.00600)

subsidies 0.169*** 0.0487** 0.0528***

(0.0553) (0.0194) (0.0172)

unidegree 0.00220*** 0.000534*** 0.000506***

(0.000604) (0.000169) (0.000157)

log(employees) 0.0626*** 0.0174*** 0.0152***

(0.0143) (0.00414) (0.00380)

export 0.235*** 0.0731*** 0.0521***

(0.0499) (0.0161) (0.0133)

tech_license 0.357*** 0.101*** 0.0965***

(0.0449) (0.0148) (0.0133)

high_compet -0.136*** -0.0312***

(0.0376) (0.0111)

low_compet -0.0350 -0.0102

(0.0417) (0.0128)

Observations 9,658 8,340 9,590

Notes: Column (1) reports the results of an IV probit model.

corrupt and corrupt2, courts and freq are instrumented with

sector-region-country averages. Column (2) reports the results

of a 2SLS model, while column (3) reports the results of the

same 2SLS model dropping the competition variables.

Robust standard errors are in parenthesis.

Significance level: *** p<0.01, ** p<0.05, * p<0.1
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8.3 Adding Additional Controls

Finally, in this robustness section, we want to investigate whether the
corruption-innovation link changes as we change the model specification by
adding additional controls.

Three additional control variables are included in the model. The first
one, email, is a binary variable where the firm is asked whether it uses e-mail
to communicate with clients or suppliers. We expect the IT infrastructure
to be controlled for in the country and industry fixed effects, as the variation
within firms is likely to be small in this sense. Secondly, we include the vari-
able expect, a categorical variable indicating the firm’s expectations about
annual sales next year (increase, decrease or stay the same). This variable
might be endogenous with innovation as the causality might be reversed; if
a firm has been engaged in innovation, it might expect the sales to increase
next year. Thus, we only include it here for robustness purposes. Finally,
we also include a binary variable, govsec, indicating whether the firms has
secured or attempted to secure a government contract over the last year40.
We suspect that this variable might be correlated with corruption as secur-
ing a government contract includes interaction with government and hence
potential involvement in corrupt activities. In this case, parts of the informal
payments will be directly linked to securing a government contract. Table
16 (column 1-4) shows the results when including the additional controls,
one by one and all together. The additional control variables are all signific-
ant. Better IT infrastructure and previous interaction with the government
increase the propensity to innovate, while non-increasing sales prospects de-
crease the propensity to innovate. The non-linear effect of corruption on
innovation remains unchanged.

The same robustness checks are performed for marketing innovation. The
results are presented in appendix F. The non-linear relationship between cor-
ruption and marketing innovation is robust to the different model specifica-
tions.

40Summary statistics and variable explanation for the additional controls is given in Appendix
A and B
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Table 16: Robustness Checks: Adding Additional Controls

(1) (2) (3) (4)

prodinn prodinn prodinn prodinn

corrupt 0.345** 0.334** 0.366** 0.327**

(0.140) (0.140) (0.145) (0.146)

corrupt2 -0.0826** -0.0805** -0.0940** -0.0858**

(0.0394) (0.0394) (0.0420) (0.0412)

rd 0.911*** 0.899*** 0.893*** 0.871***

(0.0498) (0.0499) (0.0509) (0.0510)

fprivate_owner 0.0659 0.0733 0.0528 0.0534

(0.0738) (0.0739) (0.0749) (0.0753)

log(age) 0.0278 0.0275 0.0456* 0.0484*

(0.0254) (0.0254) (0.0262) (0.0265)

subsidies 0.153*** 0.121** 0.115* 0.0846

(0.0586) (0.0591) (0.0601) (0.0607)

unidegree 0.00166** 0.00194*** 0.00191*** 0.00144**

(0.000658) (0.000655) (0.000675) (0.000686)

log(employees) 0.0555*** 0.0565*** 0.0588*** 0.0385**

(0.0154) (0.0154) (0.0157) (0.0160)

export 0.238*** 0.243*** 0.230*** 0.232***

(0.0527) (0.0529) (0.0537) (0.0540)

Continues
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Table 16 continued

(1) (2) (3) (4)

prodinn prodinn prodinn prodinn

tech_license 0.342*** 0.345*** 0.337*** 0.322***

(0.0478) (0.0481) (0.0488) (0.0493)

high_compet -0.118*** -0.114*** -0.119*** -0.112***

(0.0403) (0.0404) (0.0414) (0.0417)

low_compet -0.0330 -0.0268 -0.0418 -0.0269

(0.0447) (0.0448) (0.0458) (0.0461)

email 0.295*** 0.257***

(0.0609) (0.0636)

govsec 0.235*** 0.226***

(0.0403) (0.0417)

expect: stay same -0.301*** -0.284***

(0.0405) (0.0408)

expect: down -0.141*** -0.132**

(0.0528) (0.0532)

Observations 8,328 8,287 7,865 7,811

Notes: Table 16 reports estimates of an IV Probit model where additional control

variables are added. corrupt and corrupt2 are instrumented with

sector-region-country corruption averages and two additional instruments:

courts and freq. Country and industry fixed effects are

included but not reported. Robust standard errors are in parenthesis.

Significance level: *** p<0.01, ** p<0.05, * p<0.1

Additionally, we investigated the effect of corruption on a set of performance
measures, but the effects were not significant41.

41To investigate how corruption affects other firm dimensions, we used the same specification
with several proxies for firm performance (revenue, labour productivity and profit margin) as
dependent variables. The regression results from the 2SLS estimations showed that bribery pay-
ments have a negative effect on sales and labour productivity while having a small positive effect
on the profit margin. However corruption was not significant in any of the regressions, possibly
due to low number of observations reporting accounting data.
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9 Discussion

The main purpose of this thesis was to establish the relationship between
corruption and innovation, as we believe this relationship to be more com-
plicated than suggested by previous research. Krammer (2013) and Ma-
hagaonkar (2008), for instance, find a positive relationship between cor-
ruption and innovation (“greasing the wheels” hypothesis) while Waldemar
(2012) and Habiyaremye and Raymond (2013) show a negative relationship
between corruption and innovation (“sanding the wheels” hypothesis). More-
over, corruption is found to be dependent on several dimensions of institu-
tional quality (Martin et al., 2007; Méon and Weill, 2010).

No research that we know of has, however, tested a possible non-linear
relationship between corruption and innovation on the firm-level. We hypo-
thesised that the corruption effect on innovation changes depending on two
main factors: level of informal payments and institutional quality. Firstly,
low levels of corruption will grease innovation by reducing obstacles and
speeding up processes. High levels of informal payments will sand the
propensity to innovate, as devoting a large share of capital on bribery pay-
ments leaves less room for productive investments. Secondly, high institu-
tional quality will dampen the “grease effect” of bribes since informal pay-
ments to overcome hinders related to innovations are needed to a lesser
degree. Lastly, looking at different types of innovation, bribery should only
affect innovations that require some type of government communication (Ma-
hagaonkar, 2008). Therefore, we expected the above discussed hypothesis to
only hold for product innovation and types of marketing innovation that
require permits or approvals.

The results obtained confirm our hypothesis. Firstly, we observe an in-
verted U-shape relationship between corruption and innovation; low levels
of informal payments increase innovation but there exists an optimal level of
informal payments that maximises innovation, after which the effect becomes
negative. Secondly, we observe that the results are significant only for two
types of innovation – product and marketing innovation, while corruption
has no effect on process and organisational innovation. The turning point
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where the effect of corruption on innovation becomes negative is found to be
20 percent. At first sight, the maximum seems unreasonably high. However,
when accounting for firms’ expectations of cost increase had corruption not
been present the turning point seems more reasonable.

Furthermore, the role of institutional quality in the corruption – innova-
tion link was tested by interacting corruption with several variables reflect-
ing external quality on a country-level. For product innovation, the effect of
corruption on innovation moderates as the quality of institutions improves.
Hence, the “grease effect” becomes smaller as regulations, effectiveness, con-
trol of corruption and other factors affecting quality advance.

Additionally, the subsample analysis shows several dimensions, both ex-
ternal and internal for the firm, that change the significance of the effect
of corruption on innovation. Building on theory and findings on long-term
trust and relations between government officials and companies (Collins et
al., 2009; Xin and Pearce, 1996), we find the inverted U-shape of corruption
to be significant for firms that operate mainly on a local market and has
been present prior and during the transition process.

In sum, our findings support our hypotheses. However, we observe one
inconsistency with our expectations regarding marketing innovation. Our
results show an inverted U-shape relationship between corruption and mar-
keting innovation but when interacting corruption with institutional quality,
none of the interactions are significant. One can only speculate about the
true reason. One likely explanation is that the level of interaction with gov-
ernment and institutions needed is lower for marketing innovation compared
to product innovation. For instance, changing the packaging of an exist-
ing product and introducing a new marketing strategy are likely to be less
affected by external government quality.

It is important to state that the result showing that low levels of corrup-
tion increase innovation does not imply that corruption is good or healthy
for the society. Even though firm-level bribery might grease innovation, the
country-level allocation of resources are likely to be distorted. Corruption
puts some firms in a superior position but these are not necessarily the
ones that introduce the most productive innovations (Qian and Xu, 1998).
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High-ability firms might not introduce their innovations to the market if out
of ethical, moral or financial reasons they refrain from getting involved in
bribery.

As we can see from the interactions and subsamples analysis, making
informal payments lubricates innovation in countries that have low institu-
tional quality and bad governance. When the officials are not cooperative
and do not do their job properly processes are potentially lengthy, so paying
bribe might be the only option left for companies whose operation is depend-
ent on interaction with government agencies. Corruption in connection to
innovating activities can be seen as a consequence of dysfunctional public sys-
tems or, in other words, a substitute for institutional quality that enhances
innovation. Corruption is a second-best solution for firms in countries with
low quality of governance and institutions.

Our findings bring a set of policy implications and improvements. In
order for transition economies to catch up with developed countries, policies
enhancing innovation need to be considered, especially since innovation is one
of the main drivers of growth. Improving quality of regulations, governance,
law reinforcements, effectiveness of government and control of corruption on
a country level will decrease the need for firms to engage in illicit activities,
such as bribery, in order to succeed in innovation space.
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10 Model Weaknesses

10.1 Measurement Error

One common problem when working with survey data is that the in-
formation provided is self-reported. The problem here is that the answers
to some questions might be subjective, based on personal experiences and
beliefs. Instead of observing the true values of the variables, we observe
perceptions for these values, which leads to measurement errors.

Our variable of interest – informal payments as percentage of annual
sales, is very sensitive to this issue. Making informal payments is an illegal
activity, so the people involved in corruption are likely to be more reluct-
ant to answer truthfully to this question. For this reason, we suspect that
the measurement of corruption we have might be biased. We can see that
15 percent (2,254 firms) answered “do not know” to this question, while 5
percent (667) refused to answer, but one can only speculate whether the
20 percent observations treated as missing values would increase corruption
propensity in our sample. We try to account for the measurement error by
instrumenting our variable of interest with sector-region-country values.

Besides the sector-region-country values of informal payments, we use
two additional instruments that are categorical variables: freq and courts.
A measurement error problem also arises here. The answers given by the
interviewee might be biased, depending on recent personal experience with
tax authorities and courts. In order to reduce any possible measurement
error, we do a robustness check where we use country-region-industry values
for both instruments and we find that our results do not change.

Another variable in our model that might suffer from measurement prob-
lem is the measure of competition. Companies self–report the number of
competitors, so it is reasonable to believe that some companies do not re-
port the correct number of competitors as they might not be aware of all
of them. Additionally, a third of the companies answer that they have “too
many competitors to count”, without giving information as to what this num-
ber might actually be. Nevertheless, we believe that “too many to count”
implies that the company perceives high level of competition on the market,
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so we include the companies that report “too many to count” in the high
competition variable. Moreover, using dummies for low, medium and high
competition that range across a certain number of competitors potentially
eliminates a part of the measurement error. Even though the reported com-
petition number by the firm might be wrong, it is still likely that the firm
ends up in the group representing the true level of competition intensity.

10.2 Endogeneity and Quality of Instruments

Even though we control for country and industry fixed effects, there
might be omitted variables that affect both firm-level informal payments
and firm-level innovation. Such variables could for instance be the incentive
scheme of a manager. The structure of a manager’s salary might affect the
incentives to innovate and, in turn, also affect the decision of engaging in
bribery activities. Another variable might be the firm quality. High–quality
firms might have financial resources both to innovate and to make informal
payments to officials that will faster bring their innovation on the market.

As discussed in section 6.2, we also face problems related to simultaneity
and reverse causality. We tried to solve these issues by using an instrumental
variable approach. However, we also recognise that some issues related to
our instruments might arise. The sector-region-country average instrument
we use is statistically a good instrument since it is correlated with firm-
level corruption but not correlated with firm-level innovation. Furthermore,
sector-region-country average is likely to mitigate the measurement error, if
we believe that these errors are idiosyncratic to the firms and uncorrelated
with the average informal payments level. However, the average corruption
might not be exogenous to firm-level innovation. For example, if the envir-
onment requires a firm to involve in bribery for innovative purposes in order
to keep up with the corrupt competitors, it implies that our assumptions
with regards to the validity of the instrument is weakened.

There might also be some concern with the other instruments we use –
courts and freq. Statistically, courts has a low correlation with innovation
but intuitively it might be related to innovation as innovative firms may
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interact with the court system in for example a trial regarding plagiarism
of intellectual property. If an innovative firm perceive that it is unfairly
treated in legal cases concerning innovation at some level the perception of
the justice system will most likely be reflected by that. Moreover, frequency
of informal payments for tax purposes (freq) might not be fully exogenous
either. Resources to pay bribery with respect to tax purposes could have been
used for innovation activities. The opposite could also hold if the bribery
payments result in tax savings that are used for innovative purposes.
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11 Further Research

The relationship between corruption and innovation is a topic that has
not been investigated in detail, most likely due to the fact that firm–level data
on corruption is difficult to obtain. A possibility for further research is to use
other sources of micro–level data on corruption to test whether the inverted
U-shape found by using BEEPS data can be confirmed. Moreover, given data
availability, time–series data containing information on both corruption and
innovation can be used. This would enable researchers to establish a direct
relationship between the effects of informal payments made in the previous
year(s) on innovation in the current year.

Next, it would be interesting to follow the further development of the
transition economies and observe if and when the effect of corruption will
disappear. As discussed earlier, corruption is believed to exist as a substi-
tute for poor institutional quality, so determining under which reforms and
policies it loses significance might be helpful for policy implications for the
other transition economies that are still struggling with high incidence of
corruption.

Within the topic of corruption, it would be interesting to study the re-
lationship between corruption and foreign firms entering emerging markets.
From countless media scandals, it is evident that highly regarded companies
from developed economies engage in corruption when entering less developed
countries but the existing literature on this topic is very limited. To better
understand domestic firms’ incentives to engage in corruption, pressure from
foreign competitors, their practices, how they deal with informal payments,
and finally how this changes the behaviour of domestic companies would be
of interest.
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12 Conclusion

The results of our research show a strict non-linear relationship between
corruption and innovating activities that require government interaction. For
product innovation and marketing innovation, we found that low levels of
bribery increase the propensity to innovate while high levels of bribery have
the opposite effect. This result is robust to several econometric specifications,
including treating corruption as endogenous in our models.

Moreover, we find that the corruption– innovation link changes when
interacting corruption with a variety of dimensions measuring institutional
quality, extending the existing research of the link between institutional qual-
ity and corruption. For firms that are established in countries where quality
of regulations is high, government is effective, high control of corruption ex-
ists and political regime overall is feasible the effect of corruption to innovate
diminishes. Thus, corruption can be viewed as a substitute for institutional
quality in countries where institutional elements are poor.

The effect of corruption on innovation also changes when dividing the firm
sample based on external and internal dimensions. For companies established
before and during the initial transition period the inverted U-shape is even
more pronounced while corruption is shown to be insignificant for young
firms. A possible explanation is that older firms have established long-term
relationships and mutual trust with government officials while young firms
have not been on the market long enough to do so. Similar rationale can
be used when looking at firms that are operating on a local market, having
close collaboration with a small group of government officials. Lastly, making
good progress in the transition and being a member of the European Union,
both implying good governance, erase the effect of corruption on innovation.

Our findings imply that improving quality of regulations, governance and
overall institutions might eliminate the need for firms to engage in illegal
activities in order to introduce successful innovations.

Conducting more empirical analysis with other sets of micro-data and
other measures of corruption (and innovation) in order to confirm the found
inverted U between corruption and innovation is proposed to future research.
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A: Summary Statistics of Additional Variables Used

Table A1: Summary Statistics of Additional Variables Used

Variable # Obs. Mean Std. Dev. Min Max
Instruments for corruption
a_corrupt 15,487 .098251 .2531243 0 8
a_corrupt2 15,487 .1968882 1.076024 0 64
courts 14,221 2.24063 .9682936 1 4
freq 14,272 1.597674 1.012218 1 6

Additional variables
govsec 15,654 .2025042 .4018788 0 1
mail 15,839 .8654587 .3412438 0 1
expect 14,492 1.578802 .7130113 1 3
market 15,749 1.487714 .6200687 1 3
e(corrupt) 6,919 2.311606 .7548799 1 3
e(corrupt_up) 953 20.47219 19.47239 1 100
e(corrupt_down) 2,727 15.24386 15.21838 1 100

Instruments for competition
market_size 15,883 76.01985 19.51375 37.46446 100
local_intens 15,883 82.8141 9.411512 57.74493 100

108



Appendix

B: Variable Description of Additional Variables Used

Table B1: Variable Description of Additional Variables Used

Variable name Description
Instruments for corruption
a_corrupt Sector-region-country average informal payments
a_corrupt2 The square of sector-region-country average informal payments
courts Categorical variable. Statement: “The court system is fair, impartial

and uncorrupted” where firms can chose to strongly disagree, tend to
disagree, tend to agree or strongly agree

freq Categorical variable. Frequency of unofficial payments/gifts to deal
with taxes and tax collaterals. Options: never, seldom, sometimes,
frequently, very frequently

Additional variables
govsec Binary variable taking the value 1 if the firm has secured or

attempted to secure a government contract over the last year
mail Binary variable taking the value 1 if the firm is using e-mail to

communicate with suppliers and customers
expect Categorical variable. Firms are asked about expectations of annual

sales in next fiscal year, where the options are: increase, stay the same
or decrease

market Categorical variable answering if the market the firm sells its main
product in market is local, if market is national or if market is
international

e(corrupt) Categorical variable. Shows the whether the firm expects the cost to
increase, stay the same or decrease if corruption is no longer an
obstacle

e(corrupt_up) Expected annual cost increase if corruption is no longer an obstacle
e(corrupt_down) Expected annual cost decrease if corruption is no longer an obstacle

Instruments for competition
market_size Country sub-index about a firm’s market size (Pillar 10) derived from

Global Competiteveness Index
local_intens Country sub-index about local intensity of competition (Pillar 6)

derived from Global Competiteveness Index
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C: Correlation Matrix

Table C1: Correlation Matrix

prodinn marketinn procinn orginn corrupt corrupt2 rd

prodinn 1

marketinn 0.3774 1

procinn 0.3201 0.4177 1

orginn 0.3767 0.5782 0.4432 1

corrupt 0.0409 0.0429 0.0322 0.0311 1

corrupt2 0.0098 0.0164 0.0079 0.0062 0.8108 1

rd 0.3193 0.3071 0.3455 0.3236 0.0423 0.0276 1

fprivate_owner 0.0789 0.0639 0.0755 0.078 -0.0061 -0.0047 0.0643

log(age) 0.0732 0.0352 0.0345 0.0468 -0.0088 0.0013 0.0661

subsidies 0.1256 0.0806 0.0872 0.0962 -0.0086 -0.0096 0.1308

unidegree 0.0112 0.0408 0.0601 0.0354 0.0199 -0.0002 0.0106

log(employees) 0.1232 0.1174 0.1373 0.1636 -0.0249 -0.0022 0.1648

export 0.1446 0.0696 0.1091 0.0989 -0.0075 -0.0039 0.1754

tech_license 0.1218 0.0985 0.1332 0.1115 0.0299 0.0109 0.1309

high_compet -0.0936 -0.0397 -0.0236 -0.0508 0.0027 0.0065 -0.0667

low_compet 0.0367 -0.0069 -0.0019 -0.0001 -0.0195 -0.0107 0.0225

Table C1: Correlation Matrix (continued)

fprivate_owner log(age) subsidies unidegree log(sales) export tech_license high_compet low_compet

fprivate_owner 1

log(age) 0.0108 1

subsidies 0.0525 0.1164 1

unidegree 0.0017 -0.2149 -0.0797 1

log(employees) 0.1551 0.262 0.1531 -0.1262 1

export 0.1851 0.1573 0.1898 -0.1275 0.2513 1

tech_license 0.1312 0.056 0.1227 -0.0094 0.1701 0.1346 1

high_compet -0.0727 -0.0488 -0.0356 -0.0119 -0.0602 -0.0383 -0.037 1

low_compet 0.0498 0.0244 0.0188 0.023 0.0478 0.0146 0.0089 -0.5834 1
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D: Validity of Instruments

Table D1: Testing Validity of Instruments

Test of overidentifying restrictions:

prodinn Score chi2(8) = 14.0612 (p = 0.0802)

marketinn Score chi2(8) = 14.1668 (p = 0.0775)

Notes: Table D1 shows the results of Wooldridge’s score test

of overidentifying restrictions, which is robust to heteroskedasticity.

The null hypothesis is that either one or more of

our instruments are invalid (or that our structural model is specified incorrectly).
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E: Instrumenting Competition

Table E1: IV Probit Competition

(1) (2)

prodinn marketinn

compet -0.00516 -0.00791*

(0.00488) (0.00429)

corrupt 0.362** 0.366***

(0.141) (0.140)

corrupt2 -0.0813** -0.0718*

(0.0408) (0.0380)

rd 0.900*** 0.934***

(0.0583) (0.0574)

fprivate_owner 0.0475 0.148*

(0.0805) (0.0809)

log(age) 0.0184 -0.0350

(0.0283) (0.0276)

subsidies 0.148** 0.128**

(0.0623) (0.0631)

unidegree 0.00206*** 0.00249***

(0.000688) (0.000686)

log(employees) 0.0602*** 0.114***

(0.0173) (0.0170)

export 0.248*** 0.0409

(0.0531) (0.0551)

tech_license 0.330*** 0.239***

(0.0554) (0.0554)

Observations 8,336 8,328

Note: Table E1 reports estimates of an IV Probit model. Competition is instrumented with country

indices of market size and intensity of local competition. corrupt and corrupt2 are instrumented with

sector-region-country corruption averages and two additional instruments: courts and freq.

Country and industry fixed effects are included but not reported. Robust

standard errors are in parenthesis. Significance level: *** p<0.01, ** p<0.05, * p<0.1

112



Appendix

F: Robustness Checks

Table F1: Robustness Checks: Validity of Instruments and Competition

(1) (2) (3)

marketinn marketinn marketinn

corrupt 0.368** 0.103** 0.0921**

(0.144) (0.0400) (0.0358)

corrupt2 -0.0859** -0.0192** -0.0191***

(0.0397) (0.00870) (0.00621)

rd 0.960*** 0.337*** 0.342***

(0.0472) (0.0171) (0.0157)

fprivate_owner 0.212*** 0.0661*** 0.0308*

(0.0694) (0.0223) (0.0186)

log(age) -0.0220 -0.00620 -0.00191

(0.0235) (0.00669) (0.00606)

subsidies 0.133** 0.0448** 0.0399**

(0.0556) (0.0195) (0.0173)

unidegree 0.00215*** 0.000630*** 0.000688***

(0.000598) (0.000174) (0.000162)

log(employees) 0.124*** 0.0351*** 0.0327***

(0.0142) (0.00424) (0.00389)

export 0.0712 0.00711 9.61e-05

(0.0506) (0.0157) (0.0129)

tech_license 0.278*** 0.0770*** 0.0722***

(0.0455) (0.0145) (0.0130)

high_compet -0.0606 -0.0114

(0.0372) (0.0113)

low_compet -0.0913** -0.0191

(0.0422) (0.0126)

Observations 9,648 8,339 9,591

Notes: Column (1) reports the results of an IV probit model.

corrupt and corrupt2, courts and freq are instrumented with sector-region-country

averages. Column (2) reports the results of a 2SLS model, while column (3)

reports the results of the same 2SLS model dropping the competition variables.

Robust standard errors are in parenthesis.

Significance level: *** p<0.01, ** p<0.05, * p<0.1

113



Appendix

Table F2: Robustness Checks: Adding Additional Controls

(1) (2) (3) (4)

marketinn marketinn marketinn marketinn

corrupt 0.362*** 0.334** 0.366** 0.327**

(0.137) (0.140) (0.145) (0.146)

corrupt2 -0.0847** -0.0805** -0.0940** -0.0858**

(0.0364) (0.0394) (0.0420) (0.0412)

rd 0.964*** 0.899*** 0.893*** 0.871***

(0.0502) (0.0499) (0.0509) (0.0510)

fprivate_owner 0.197*** 0.0733 0.0528 0.0534

(0.0741) (0.0739) (0.0749) (0.0753)

log(age) -0.0160 0.0275 0.0456* 0.0484*

(0.0252) (0.0254) (0.0262) (0.0265)

subsidies 0.148** 0.121** 0.115* 0.0846

(0.0591) (0.0591) (0.0601) (0.0607)

unidegree 0.00165** 0.00194*** 0.00191*** 0.00144**

(0.000652) (0.000655) (0.000675) (0.000686)

Continues
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Table F2 continued

(1) (2) (3) (4)

marketinn marketinn marketinn marketinn

log(employees) 0.109*** 0.0565*** 0.0588*** 0.0385**

(0.0154) (0.0154) (0.0157) (0.0160)

export 0.0378 0.243*** 0.230*** 0.232***

(0.0539) (0.0529) (0.0537) (0.0540)

tech_license 0.269*** 0.345*** 0.337*** 0.322***

(0.0486) (0.0481) (0.0488) (0.0493)

high_compet -0.0473 -0.114*** -0.119*** -0.112***

(0.0402) (0.0404) (0.0414) (0.0417)

low_compet -0.0567 -0.0268 -0.0418 -0.0269

(0.0452) (0.0448) (0.0458) (0.0461)

email 0.480*** 0.257***

(0.0620) (0.0636)

govsec 0.235*** 0.226***

(0.0403) (0.0417)

expect: stay same -0.301*** -0.284***

(0.0405) (0.0408)

expect: decrease -0.141*** -0.132**

(0.0528) (0.0532)

Observations 8,320 8,287 7,865 7,811

Notes: Table F2 reports estimates of an IV Probit model where additional control

variables are added. corrupt and corrupt2 are instrumented with

sector-region-country corruption averages and two additional instruments:

courts and freq. Country and industry fixed effects are

included but not reported. Robust standard errors are in parenthesis.

Significance level: *** p<0.01, ** p<0.05, * p<0.1
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