ERASMUS UNIVERSITY ROTTERDAM
Erasmus School of Economics

Bachelor Thesis Economics & Business Economics






Are intellectual property infringements affecting the economy?
[bookmark: _GoBack]Intellectual property rights infringement cases, their strictness and their influence on economic growth







Name student: Iris van der Heijdt
Student ID number: 424704


Supervisor: Mr. Z. (Zsolt) Csáfordi MA
Second assessor: …

August 11, 2019
Number of words: 13,444

The views stated in this thesis are those of the author and not necessarily those of Erasmus School of Economics or Erasmus University Rotterdam.
Abstract

Directly or indirectly, previous studies teach us that intellectual property (IP) rights do influence the economy in some kind of way. In this study, the effect of infringements of these rights is studied. By a short literature survey and a data research using OLS regression and fixed effects models, the following effects are studied: first, the effect of the strictness of a country’s IP rights system on the number of infringement cases in that country; second, the effect of the number of pending infringement cases in a country on that country’s GDP; third, the effect of the strictness of the IP rights system on the GDP in a country. This study is performed on all current member states of the European Union, over the time period 2003-2017. The strictness of the IP rights system in a country results in a lower number of pending infringement cases in that country. Firms do not want to take the risk of being sanctioned if it outweighs the advantages of copying protected knowledge. The number of pending infringement cases does not affect the economic growth in a country, whereas the strictness of the IP rights system seems to be of positive influence. However, this effect only exists when there is not being controlled for country-specific characteristics.
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[bookmark: _Toc16458184]1. Introduction

Innovation and knowledge are important factors for a firm to create more value and to compete with their competitors within the country and abroad. Research and development (R&D) are the most important sources of knowledge and therefore the most important sources of innovating technologies. These innovations can make the difference in gaining advantage and therefore diverging from competitors. Legally protecting new technologies and knowledge is key for a firm to use its competitive advantage. Intellectual property (IP) rights, such as patents, trademarks, and copyrights serve to protect the innovations so that they cannot be used straightforward by others.
In the environment of those IP rights, there are infringements made. This means that a certain party contravenes for example the IP right of another party, by using for example the technology that a competing firm uses, or by replicating a patented product. These infringement law cases will have an influence on the economy in the country. For example, an infringement case about Samsung infringing a patent from Apple will result in negative associations with Samsung and might shift the expenditures by consumers. Whether this influences the country’s economy will be researched in this paper. Besides, it is harder for competing firms to produce goods when some technologies are already patented by a certain firm: this restricts competition. Therefore, it is conceivable that infringement cases and damages of IP rights have an influence on the economy in a country, and also on economic growth. Therefore, the research question of my thesis will be:

To which extent does the amount of infringement cases of intellectual property rights and the strictness of the intellectual property rights system in a country affect the economic growth?

To answer this question, it is important to know that the IP rights systems differ amongst countries. In some countries, a firm cannot really infringe an IP right, because the IP rights are so loose that it is difficult to breach the right. In other countries, the rights are so strict and rigorous that it is easy to breach them. But the strictness of the system is not only in the strictness of the IP right itself: it also is about the strictness of the entire juridical process, about how easy it is to start an infringement case, about how the system of law cases is arranged. In some countries, the threshold for being allowed to start a law case is very low, but in others, this threshold is high. It is not only about the cases itself, but also about the process before the case. This is all taken into account in determining how strict an IP rights system is.
A few sub-questions are developed to study this question and to try to find an answer for it. Firstly, it is important to look at what has already been found in this field of study. Previous authors have already done research at the effect of IP rights on the economy. Therefore, it is interesting to ask the following sub-question: What is the effect of IP rights on the economy? This topic will be dealt with in the Theoretical framework-section. There, there will be done a literature study about earlier works and studies by previous authors. This is a good starting point in studying the research question of this thesis.
Secondly, it is important to look what kind of rights one can derive from an IP right, and what consequences an infringement and an infringement case exactly have. This results in the following sub-question: What are IP rights and how do infringement cases work? This sub-question will be handled in the Theoretical framework section in this thesis. There will be described what rights are included in an IP right and what an infringement is.
Next, not only specifically the IP rights are of interest, also the goings of law cases when infringement takes place are worth to be taken into account. On first thoughts, it seems that a country having a stricter IP right system results in less infringement cases in that country. If rules are strict, the law case system might also be strict, and this could result in a lower number of infringement cases. However, one could also argue that when the rules are strict, it is easy to infringe someone’s IP right and therefore, there would be more infringement cases. For this matter, the following sub-question serves: How does the strictness of an IP rights system influence the number of infringement cases between countries? This question can be converted into a hypothesis which will be studied by a data research:
Hypothesis I: “The strictness of the IP rights protection system and the amount of infringement cases in a country are in a significant relationship with each other.”
	
Furthermore, to make sure this research does not contain omitted variables and is not biased, it is important to identify control variables that influence economic growth and might have a relationship with the number of infringement cases, in whatever way. It is good to identify those variables and, if desirable, add them to the model. Therefore, the following sub-question has been developed: What are, besides the number of infringement cases, possible sources for economic growth or decline? To serve this sub-question, there is a list of control variables added in this thesis. This should make sure that the explanatory value of the modes is as large as possible.
	After answering all these questions, it is time to look what impact infringement cases and the strictness of the system have on the economy. This will be done in answering the following sub-question: What is the influence of infringement cases and their strictness on the economy? This sub-question can be converted into two different hypotheses:
Hypothesis II: “The amount of infringement cases influences the economic growth.”
Hypothesis III: “The strictness of the IP rights system influences the economic growth.”
These hypotheses will be studied with a data research, to economically, statistically, and mathematically substantiate accepting or rejecting these hypotheses. The combination of these three hypotheses results in the following triangle in which we study the relationships in the directions of the arrows, given in Figure 1:
Number of infringement cases
Strictness of IP rights system
Economic growth





Figure 1: Relationships in this study

As explained in the first section of this Introduction, IP rights are an upcoming topic. Innovation is very popular, and every company realizes that it has to constantly improve and renew its products and services. The more developed an economy is, the more innovations there are being done, the more IP rights are being issued, and the more infringement cases there are. The impact of these law cases on the economy is useful knowledge in an innovating society.
IP cases are a field in which large amounts of damage sums are being issued. For a very small infringement, large damages have to be paid. Also, the example of Apple having a patent on the double-tap on touch screen, making money from other mobile phone producers if they want to use this feature (or if they use it without permission and license payments). It is imaginable that there are influences of the infringement and damage cases on economic growth, and therefore, it is relevant to research this possible effect and the extent of it.

After this introduction, the thesis will be prosecuted by a theoretical framework, to create a theoretical starting point for the study, and to answer the theoretical sub-questions described above. Subsequently, there will follow a data section in which the used data will be described. In the successive section, the methodology of the data studies is described, after which the results section will follow. The thesis will end with a substantiated conclusion and discussion section.


[bookmark: _Toc16458185]2. Theoretical framework

[bookmark: _Toc16458186]2.1. The effect of intellectual property rights on economic growth

There has already been done research at the influence of IP rights on economic growth. A lot of authors study some effect of IP rights, or an indirect effect through some mechanism.
Does more intellectual property enforcement result in economic growth? That is what Gould and Gruben (1996) try to answer in their research. They find that economic growth is significantly influenced by intellectual property rights. In economies that experience openness, patent protection influences economic growth more than in more closed economies. Therefore, one can state that the influence of patent protection on economic growth depends on the state’s trade policy. In a nation with an open attitude to trade and innovation, it is more likely that innovation is stimulated. Thus, there are more IP rights issued as well.
This effect could be via a direct line, but an indirect relationship through which IP rights have an effect on economic growth, is via a stimulation of knowledge inputs, like physical capital and R&D findings (Park and Ginarte, 1997). The authors find evidence for IP rights enhancing the economic growth. The remark they make with this statement, is that codifying these IP rights into laws is not the greatest influencer of this effect. If one wants to influence the economic growth via IP rights, it is needed to invest more in development and research. In other words: stimulating innovation in a nation has a better effect on economic growth than codifying these IP rights in strong laws.
An indirect effect does not seem to be a strange outcome: Maskus (2000) also finds that the effect of an effective IP rights system can be positive or negative, depending on the competitive structure of the markets in that economy and how efficient those markets deal with technology, knowledge transfer, and competition and development policies. Those factors are, according to the results of this study, mechanisms through which the effect of IP rights on the economic growth is determined. Innovation depends on how the IP protection system has been formalized in that economy. Overall, Maskus finds a positive effect, but this is sensitive to the way the competitive market is structured and governed.
There also exists an endogenous effect of IP rights on economic growth, according to Eicher and García-Peñalosa (2008). By endogenous enforcement the authors mean the impact that IP rights have in the country in which the innovation that is protected by that IP right. The endogenous power of IP rights is, according to the evidence the authors find, divided into two effects. Firstly, when IP protection is stronger, the return on innovations is larger and the efforts in R&D grow. On the other hand, stronger IP protection systems result in a lower cost of subsequent protection of IP rights. According to the authors, this goes via more manufacturing employment productivity and therefore less demand for labor. The difference between which of these sides of this conclusion holds more in that specific environment, depends on the institutional threshold that either facilitates or complicates the transfer of knowledge between institutions across countries.

[bookmark: _Toc16458187]2.2. The difference between developed and developing economies

The impact IP rights have on economic growth depends on how well-developed an economy is: middle-income economy countries will experience less advantages from IP right protection systems than high- and low-income economy countries (Falvey et al., 2006). The explanation for the low-income economies is as follows: a strong IP protection system attracts more foreign direct investment (FDI) and that improves the economic growth. For middle-income economies, the authors state that they are not primarily responsible for the significant innovations. However, they do have the capabilities to adapt innovations well. The effect for middle-income countries therefore flats out and there is not a large positive or negative effect. In high-income economies, the investments are high, and innovations are done regularly. This makes a strong IP rights system enhance the economic growth in that economy. Schneider (2005) finds that IP rights mostly influence well-developed countries. The effect of innovation on economic growth differs between developing and developed economies. In developed economies, the determining factors are human capital, technological import, and R&D investments. In developing countries, the most important factors are the infrastructure in that country and the market size. A strong IP rights system does not help developing countries in enhancing the economic growth. Moreover, it might even be the case that the effect of a strong IP rights system is negative. Schneider emphasizes that the policy implication is to create incentives that make sure IP protection is used in the most efficient and beneficial way. In developed countries, the protection systems work well and positively influence economic growth, but in developing economies, measures are needed.
Similar research on Korean firm data (Kim et al., 2012) also finds the positive effect and finds that there is a certain type of innovation that has the most positive economic effect, which is the incremental innovation. This type of innovations contains technical process renewals which contain a low amount of new knowledge (Dewar & Dutton, 1986). For example, existing knowledge can be applied in a different way. The opposite of incremental innovation is radical innovation: a kind of renewal which is mostly about new knowledge. In their study, Kim et al. find that the type and strength of the IP protection is a great factor in innovation and economic growth. In developed economies, the more resources a firm has, the more likely that firm is to innovate and the better it improves the economic growth. This agrees with the conclusion of incremental innovations being the most beneficial kind of innovations. In case of radically innovating, the innovating firm or person tries to find completely new knowledge which might cause a breakthrough in the technology that already exists. This implies a lot of investments in research. When a firm already has knowledge and finds a way to use that knowledge in a manner that was not used before, which is an incremental innovation, this works better for economic growth than radical innovations.
[bookmark: _Toc16458188]2.3. Rights derived from an intellectual property right

An IP right consists of two different rights (Boldrin and Levine, 2002). Firstly, the inventor or owner of the ideas can control the use of his ideas: he knows what happens with his ideas after they are being sold. Secondly, there is a component called ‘downstream licensing’. This means that the knowledge (or technology, idea, etc.) is distributed to potential users via licensing, and is being controlled as the second line of selling the knowledge. Downstream licensing is, according to Boldrin and Levine, a threat for the economy. It results in monopolistic markets without competition, which might be of a negative influence for the economy, and therefore for economic growth. Innovation in competitive markets can also be functionable and might even be more beneficial for the economy (Boldrin and Levine, 2008). However, when monopoly power is absent, there needs to be thought about a government policy for that country. It is important to think of how the government acts in the right way in this competitive market. This is one of the suggestions for further research that the authors moot.
Downstream licensing activities do, according to Mazzoleni (2006), have an important position in measuring the consequences for the social welfare of an economy. Downstream licensing activities are mostly done to raise money to invest in new innovations, which then in turn contribute to more economic growth. Contrary to the work of Boldrin and Levine (2002), it seems that in this research, downstream licensing does have a positive influence on the growth in the economy.

[bookmark: _Toc16458189]2.4. Infringements

Infringing one’s IP right means, as mentioned in the Introduction of this thesis, that a certain party contravenes for example the IP right of another party, by using for example the technology that a competing firm uses, or by replicating a patented product. To explain how this works, the example of Apple and the patent on the double-tap on touch screen with which you can zoom in on pictures. If Samsung wants to use this technique legally, they have to pay a license payment to Apple in order to be allowed to use Apple’s innovated technique. If Samsung would not make a deal with Apple like this, and if the company used the double-tap without the permission of Apple, it infringes Apple’s patent. 
After infringement, there are different possible scenarios able to occur. Firstly, Apple could ask Samsung to simply stop using the double-tap technique and pay Apple the penalty for having used the technique illegally. But in case of a seriously big infringement or when the infringer does not want to cooperate in a pre-judicial solution, it may also result in a law case. Then, the judge might impose a bigger fine, a penalty payment, or even bigger measures might be taken. This is up to the judgement and the opinion of the judge.
The case starts with the sending of a letter of formal notice. After that, the procedure starts. There will be done research to look at the impact of the infringement, at what exactly is illegal, and how far the innovating technique has already been spread around the country, continent or world. A law case can take very long. Months, or even years, might pass by before a law case finally ends. In the European Union, the average duration of an infringement proceeding is 40 months, which is over three years (European Commission, 2018). In some countries, this duration is even longer. Malta is Europe’s record holder: there, a case might last up to 58 months. This not only is a pity for the infringer, also for the infringed party: while the case is still open, the infringing party might continue using the technology.
The strictness of the property right system in each country differs. In Europe, there are countries that control on those rights very strictly, while other countries do not really check on infringements or innovation distribution much. In 2018, Finland had the strictest IP rights system in Europe, and in the entire world (Property Rights Alliance, 2018). In the European Union (EU), Greece had the least strict protection system. A ranking system of all EU member states can be found in Table 1 in the Appendix.

[bookmark: _Toc16458190]2.5. How this thesis topic follows from the previous literature review

As it can be read above, there have been done numerous researches about the effect of IP rights on economic growth. Also, relevant studies about what rights we can derive from an IP right were shown. Overall, we can conclude that there do definitely exist relationships between the IP protection system (and to what degree they are strong and well-enforced by the government) and the economic development of a country. In most cases, the effect is indirect and goes through some mechanism: another factor that influences economic growth, which is influenced by the strength of the IP right system in that economy. Besides, another important factor is whether the economy is already well-developed or yet developing. This makes a difference in how the effect works. Next to that, differences between incremental and radical innovations are worth mentioning. What kind of innovation it is, makes a difference in the amount of investments needed to make the innovation work out. Incremental innovations require less new investments and therefore are less costly. They will contribute more to economic growth than radical investments, for which completely new knowledge is required. This takes a lot of investments in R&D and/or human capital.
Even though this list already names a lot of interesting fields of study, there has not been done research at the effect of infringement cases of IP rights on the economic growth yet. The effect of the amount of pending infringement cases has not been related to economic growth yet, and that makes this thesis an innovative piece. The topic of this thesis can be derived from these various economic studies that have already been done. The theory developed in the studies that are listed above can be helpful in attempting to find an outcome for the question whether the amount of infringement cases in this field of law has an influence on economic growth and if yes, how important this influence is and whether it is positive or negative.



[bookmark: _Toc16458191]2.6. Which variables to include into a regression

To determine which of the other variables must be included, it is helpful to look at a directed acyclical graph (DAG), as shown in Figure 2.
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Figure 2: Standard version of the Directed Acyclical Graph

There are different kinds of variables one might include in a model. Firstly, there are confounders (also denoted as control variables; shown in Figure 2 as X). These variables both affect the explanatory and the dependent variable and should be included in the model. The other kinds of variables, non-confounders (V), mechanisms (M) and colliders (C), should not be included. There is no need to include non-confounders, since they do not cause a bias when they are not included in the model. They might increase the R-squared, but do not implicate a causal effect. Mechanisms should not be included in the model because that results in a biased comparison. By including mechanisms, one compares differences within groups that have different characteristics. Including colliders also leads to a bias: it leads to a false effect when a variable is influenced by both the explanatory and dependent variable.





[bookmark: _Toc16458192]3. Data

In this section, the variables used will be explained. After an explanation of which countries will be used in this study, the dependent variable will be elaborated. Afterwards, the main explanatory variables will be explained and afterwards, the control variables will be listed, and a correlation matrix is shown.
Data is mostly retrieved from Eurostat and the Organisation for Economic Co-operation and Development (OECD). If there is another data source for a certain variable, then this is mentioned in the corresponding paragraph.

[bookmark: _Toc16458193]3.1. Countries chosen

	In this research, all member states of the European Union will be studied. This contains a total of 27 nations: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Germany, Denmark, Estonia, Greece, Spain, Finland, France, Hungary, Ireland, Italy, Lithuania, Luxembourg, Latvia, Malta, Netherlands, Poland, Portugal, Romania, Sweden, Slovenia, Slovakia, and the United Kingdom. The list of countries can also be found in Table A1 in the Appendix. This list also contains the abbreviations that are used in the dataset. All explanatory variables have values for each of these 27 countries. The study is held in the time period from 2003-2017. This is a total period of 15 years, which results in a dataset with 405 unique values.
	The United Kingdom has also been included into the research. Even though the Brexit referendum took place in 2016, I believe the number of IP right infringement cases has not yet been influenced by the referendum in the last one and a half years. Still today, the United Kingdom is an EU member state, and there have not been consequences from the intention to leave the EU in IP right systems. Therefore, this country is included in this study.

[bookmark: _Toc16458194]3.2. Variable sources and descriptive statistics

Table 1 below represents a list of the sources per variable. Here, there can be found which variable has been retrieved from which source. A more elaborated explanation of all variables can be found in the sections below. In Table 1, the measurements are also mentioned.






Table 1: Variable sources and measurements

	Variable
	Source
	Measurement

	Pending infringement cases
	European Commission
	Number of cases

	GDP per capita
	OECD
	Euros

	IPRI 2018
	Property Rights Alliance
	Index on a scale of 1 to 10

	Dummy for EU rules
	European Commission
	Dummy

	Exports as % of GDP
	OECD + Eurostat
	Percentage

	Imports as % of GDP
	OECD + Eurostat
	Percentage

	R&D expenses as % of GDP
	Eurostat
	Percentage

	Assets as % of GDP
	OECD
	Percentage

	R&D personnel %
	OECD
	Percentage

	Infrastructure as % of GDP
	OECD
	Percentage

	Education upper secondary
	OECD
	Percentage

	Education tertiary
	OECD
	Percentage

	Net ODA
	OECD
	Percentage



In Table 2, you can find the descriptive statistics from the variables used in this research. In this table, the dummies for the countries and time periods are not shown. Descriptive statistics about these variables are not of interest.

Table 2: Descriptive statistics of the variables (except for the dummy variables for the countries and years)

	Variable
	Observations
	Mean
	Standard deviation
	Minimum
	Maximum

	Pending infringement cases
	377
	39.390
	28.537
	3
	161

	IPRI 2018
	280
	6.765
	1.145
	3.472
	8.651

	GDP per capita
	405
	24,941.98
	15884.91
	3,600
	84,400

	Dummy for EU rules
	405
	0.580
	0.494
	0
	1

	Exports as % of GDP
	389
	61.016
	36.784
	18.54
	224.8

	Imports as % of GDP
	389
	58.675
	31.082
	22.91
	191.5

	R&D expenses as % of GDP
	324
	1.549
	0.882
	0.38
	3.75

	Assets as % of GDP
	297
	21.486
	4.075
	11.5
	37.4

	R&D personnel %
	312
	1.109
	0.812
	0.292
	12.318

	Infrastructure as % of GDP
	357
	0.998
	0.513
	0.060
	3.215

	Education below secondary
	339
	23.794
	14.398
	6.206
	77.179

	Education upper secondary
	339
	47.891
	14.583
	11.862
	76.867

	Education tertiary
	339
	28.315
	8.264
	10.460
	45.936

	Net ODA
	378
	0.345
	0.287
	0.008
	1.405



[bookmark: _Toc16458195]3.3. Dependent variable

	The dependent variable in this study is the GDP. Then, we can study the effect of the IP infringement cases and the strictness of the IP rights system on the economic growth. This variable will be determined as the GDP per capita, to be able to make honest comparisons. Large countries have a larger total GDP than smaller countries and it would not be fair to use these total GDP numbers. By using the GDP per capita, we can see the influence on the country on average per inhabitant. These data were retrieved from the OECD database (2018) and are given in euros.
	In Figure 3a, the distribution of this variable is shown. Since this distribution does not seem to be normal, this variable is transformed into a logarithm variable. The distribution of this variable is shown in Figure 3b and this variable looks more normally distributed.
[image: ]
[image: ]
Figure 3a: Distribution of GDP growth percentage		Figure 3b: Distribution of the logarithm variable

[bookmark: _Toc16458196]3.4. Main explanatory variables

To find an answer on the question whether economic growth is influenced by the amount of infringement cases, the main explanatory variables must deal with IP systems. The first explanatory variable is the number of infringements. These data were retrieved from the database from the European Commission (2018). There do not exist 15 yearly entries for each country; in fact, there are 28 missing values.
There has also been made a logarithm variable from this variable. Then, the distribution is more like a normal distribution. This can be seen in Figures 4a and 4b. Figure 4a represents the normal variable; Figure 4b represents the logarithm variable. The logged variable is used in this study to better estimate the effect.
[image: ]
[image: ]Figure 4a: Distribution of Pending infringement cases	Figure 4b: Distribution of the logarithm variable
	
The International Property Rights Index (IPRI) is a measure allowing us to look at the strength of the IP rights regime in each country (Property Rights Alliance, 2018). This is done on a scale of one to ten. This index exists since 2007, so we have values for the most countries in the time period 2007-2017. From Cyprus, Estonia, Luxembourg, Latvia, Malta, Slovenia, and Slovakia, there is data from 2009-2017.
In Figure 5 below, the distribution of the variable for the IPRI 2018 is shown. This variable seems to be normally distributed. Therefore, there will not be made a logged variable and this normal variable will be used in the study.
[image: ]
Figure 5: Distribution of IPRI 2018






[bookmark: _Toc16458197]3.5. Other variables

To make sure there is as least omitted variable bias as possible, the following variables are added to the model. These variables are retrieved from the databases from Eurostat and the OECD.
· Export expenditures as a share of the GDP. These expenditures might have an influence on the IP rights system as well as on the economic growth in a country. Therefore, they have to be added to the model. This variable is logged, to normalize the distribution;
· Import expenditures as a share of the GDP. These expenditures, as well as the export expenditures, might have an influence on the IP rights system as well as on the economic growth in a country. Therefore, they have to be added to the model. This variable is logged, to normalize the distribution;
· R&D expenses as a share of the GDP. This variable is important, since the topic of this research deals with R&D expenses. This variable has been transformed into a logarithm variable, since this normalizes the distribution;
· Expenditures on assets as a share of the GDP. This variable definitely has an influence on economic growth. Besides, when a country spends a larger part of the GDP in assets and capital that help to develop more innovations, this might also result in a change in the amount of IP right cases. This variable is logged, to normalize the distribution;
· Expenditures on inland infrastructure as a share of the GDP. These expenditures have an influence on the transport of knowledge which makes more innovations (and thus IP rights) possible. Also, it influences economic growth: when a country has a cared infrastructure, this benefits the economy. This variable is logged, to normalize the distribution;
· R&D personnel as a share of the total labor force, in full time equivalent: this variable contains a direct omitted variable bias: the more people work in R&D jobs, the more and better the technological innovations are, the more IP rights are issued and the more infringement cases arise. Besides, this effect also influences the economic growth, as we know from basic micro-economic principles;
· Two variables to indicate the share of  employees between 25 and 64 years old that obtained tertiary education or upper secondary education. Those who obtained below upper secondary education are the baseline. This way, there is a control for differences in skill level of workers;
· The official development assistance (ODA) as a share of the gross domestic income (GDI). According to the OECD (2018), the expenses should be at least 0.7 percent of the GDI for a country to be seen as developed. Since the growth level in a country depends on the level of development, this variable also should be included in the research. The variable has also been logged, since this normalizes the distribution;
· A dummy for if the country was yet under EU regulations regarding IP rights or not. This variable gives a value of one if the EU rules have been imposed on this country; the value is zero if the rules have not yet been imposed (there are some rules imposed by EU, even though each country still has its own IP rights system. This variable is added to make sure there is no bias from this difference between being or not being in the EU rule system);
· 27 dummies for each country (resulting in a value of one for that specific country, and a value of zero for all other countries). This way, we can control for differences within that specific country;
· 15 dummies for each year (resulting in a value of one for that specific year, and a value of zero for all other countries). This way, we can control for differences within that specific year.

Some of these variables are time-varying, whereas other variables are constant over time. The variable for the IPRI does change, but not a lot. The same holds for the education variables. Besides, the dummy for the EU rules is constant: it is zero up to the point where the EU rules get jurisdiction in that country and from that point, it has a constant and continuous value of one. This is a limitation in the study, which will be further explained in the Conclusion and discussion section.

[bookmark: _Toc16458198]3.6. Correlation matrix

In Table 3, a correlation matrix of the variables is shown. In this table, all variables are shown, except for the time and country dummies.

Table 3: Correlation matrix for all variables (except for the time and country dummies)

	Net ODA
	
	
	
	
	
	
	
	
	
	
	
	
	1.000

	Education tertiary
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1.000
	0.562

	Education upper secondary
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1.000
	0.141
	0.114

	Log (R&D personnel)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1.000
	0.096
	0.459
	0.763

	Log (Infra-structure expenses)
	-
	-
	-
	-
	-
	-
	-
	-
	1.000
	-0.455
	-0.007
	-0.137
	-0.421

	Log (Asset expenses)
	-
	-
	-
	-
	-
	-
	-
	1.000
	0.185
	0.040
	-0.015
	-0.114
	-0.035

	Log (R&D expenses)
	-
	-
	-
	-
	-
	-
	1.000
	0.180
	-0.434
	0.822
	-0.031
	0.383
	0.714

	Log (Imports)
	-
	-
	-
	-
	-
	1.000
	-0.155
	0.283
	0.128
	0.003
	0.211
	0.056
	-0.158

	Log (Exports)
	-
	-
	-
	-
	1.000
	0.981
	-0.048
	0.261
	0.060
	0.088
	0.214
	0.089
	-0.077

	Log (GDP per capita)
	-
	-
	-
	1.000
	-0.034
	-0.125
	0.706
	-0.032
	-0.482
	0.807
	0.155
	0.452
	0.918

	Dummy for EU rules
	-
	-
	1.000
	-0.017
	-0.037
	-0.069
	0.185
	-0.218
	-0.065
	0.076
	0.029
	0.137
	-0.003

	IPRI 2018
	-
	1.000
	0.110
	0.784
	-0.018
	-0.106
	0.782
	0.061
	-0.426
	0.702
	0.077
	0.553
	0.842

	Log (Pending cases)
	1.000
	0.026
	-0.258
	0.242
	-0.517
	-0.520
	0.043
	-0.103
	-0.206
	0.004
	-0.053
	-0.358
	0.185

	
	Log (Pending cases)
	IPRI 2018
	Dummy for EU rules
	Log (GDP per capita)
	Log (Exports)
	Log (Imports)
	Log (R&D expenses)
	Log (Asset expenses)
	Log (Infrastructure expenses)
	Log (R&D personnel)
	Education upper secondary
	Education tertiary
	Log (Net ODA)




Multicollinearity seems to occur in this correlation table. In order to determine which coefficients are on a high collinearity value, we take the benchmark of a strong correlation for a value of at least 0.7 or at maximum -0.7. With this benchmark in mind, the following matters need to be discussed.
At first, the variable of IPRI 2018 strongly correlates with the variables for log(GDP per capita), log(R&D expenses), log(R&D personnel), and log(Net ODA). All these five variables strongly correlate with each other in (almost) any direction). This is not a strange finding, since all those variables deal with innovation and development. Since the variable log(Net ODA) correlates with more variables and seems to measure effects that are yet measured in other variables (such as the variables regarding R&D expenses and personnel), this variable will be dropped. The correlation with that variable will then not cause any harm anymore. The fact that the two R&D variables show a strong correlation (of 0.822) is no strange finding either: these variables both measure a share of R&D in respectively the GDP and the total labor force. Since R&D expenses seems to be more relevant in this study, the personnel share variable will be dropped. The other two variables, IPRI 2018 and log(GDP per capita), will be kept, since they are crucial for this study. However, it is important to keep the collinearity in mind when interpreting the coefficients.
Secondly, the variables for log(Exports) and log(Imports) strongly correlate: these variables show a correlation of 0.918. This is not strange: they both measure a part of the GDP and they actually form a trade balance together. However, these variables are too important to drop one of them (or drop them both). Therefore, this will only be a short notion here and there will not be associated any consequences with this value. Though, the coefficients should be interpreted with the high correlation in mind.






[bookmark: _Toc16458199]4. Methodology

[bookmark: _Toc16458200]4.1. OLS regression

	To start the research, we run an OLS regression. With this regression, we can test Hypothesis I, which states that there exists a relationship between the strictness of the IP rights protection system and the amount of infringement cases in a country. To start, this hypothesis will be tested with a simple OLS with the logarithm variable of the amount of pending infringement cases as dependent variable and the IPRI as explanatory variable. If needed, control variables are also added. A different mix of controls will be used to try which model has the best value. 
	In Figure 6, we can see a prediction of the relationship. In this Figure, it seems that there is a slight positive relationship between the index for strength of the IP rights protection system and the amount of pending infringement cases. This might imply a positive relationship between the strictness of the system and the amount of infringement cases. The stricter an IP rights protection system in a specific country is, the more infringement cases are pending in that country. 


[image: ]
Figure 6: Scatterplot for the regression model for Hypothesis I, with a potential regression line included

	As stated above, we run an OLS regression. In this regression, the amount of pending infringement cases is the dependent variable. As seen in the DAG in Figure 7, we expect a relationship as shown: an effect of the strictness of the IP rights protection system on the number of cases.
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Figure 7: Directed Acyclical Graph for Hypothesis I

	The dummy variable for being under EU regulation is a confounder: this variable definitely influences the strictness of the IP rights system (due to rules which might ease the own protection system or make it stricter) and also seems to affect the number of infringement cases. R&D expenses also is a confounder: the share of R&D costs in the GDP influences the strictness of the protection system, because a large amount in investments will make the IP rights system less strong. It also affects the number of cases: when R&D investments are low, there will be started less infringement cases. Few people have the resources to imitate one’s innovation. The logarithm variable of the R&D expenses will be added, due to a more normal distribution. 
	Whether the GDP per capita has a direct influence on the number of infringement cases and/or on the strictness of the IP rights system can be examined with two small regressions. In these two regressions, the only variables added are the GDP per capita in logarithm as explanatory variable, and then the logged IPRI index respectively the logged number of infringement cases variable as dependent variable. From both these regressions, it follows that the GDP per capita has a significant direct effect on both these variables. Therefore, it has to be taken into the research. The results of these small regressions are shown in Table 4 below.

Table 4: Results for the small regressions as preparation for Hypothesis 1

	Direct influence on Log(Pending infringement cases)

	GDP per capita
	8.16e-06***

	
	

	Direct influence on Log(IPRI 2018)

	GDP per capita
	8.37e-06***

	
	


* p ≤ 0.10, ** p ≤ 0.05, *** p ≤ 0.01

Imports and exports as a share of the GDP seem to be colliders. They are partly affected by the strictness of IP rights systems and the number of infringement cases also influences the amount of export and import in a country. These variables should also not be included. The education variables are also not included in the model, since they do not have much to do with both the number of cases and the index for how strong the protection system is. Asset investment as part of the GDP, the share of R&D personnel in the total workforce and the variable for the share of infrastructure in the GDP are not added to the model. They do not seem to determine the effect studied in this regression.

From this regression, there will be derived a regression equation of the following form: 

Yi = β0 + β1 * IPRI 2018 + β2 * Dummy for EU rules + β3 * R&D expenses
+ β4 * GDP per capita + εi,

	where Yi is the dependent variable (the number of pending infringement cases), β0 is the intercept point, β1 until β4 are the coefficients for the independent variables and εi is the error term.

Another OLS regression is used to do a first test on Hypotheses II and III. Hypothesis II states that the amount of infringement cases influences the economic growth, whereas Hypothesis III states that the strictness of the IP rights system influences the economic growth. In a regression, we can discover whether there is an effect of the amount of infringement cases on the economic growth. Applying different regressions can be a first shot to look if one of the two hypotheses will hold, or if they both do not apply to this topic of study.
In Figure 8, there is shown a prediction of the relationship between the number of cases and the economic growth. From this figure, there can be derived a  positive effect of the number of pending infringement cases and the GDP per capita. A regression model and the other tests will tell whether this effect indeed exists.

[image: ]

Figure 8: Scatterplot for Hypothesis II and III, with a potential regression line included
	Below, in Figure 9, there is a DAG for the regression used for Hypothesis II and III. Underneath the DAG, there will be explained which variables should be included in the model.
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Figure 9: Directed Acyclical Graph for Hypothesis II and III

	The variable for the strictness of the IP rights protection system should be included in the regression as control variable. It influences the economic growth directly. The dummy variable for being under EU regulation, as described above, seems to affect the number of infringement cases. Also, it might have an effect on the economic growth. Therefore, it is possible that this dummy is a confounder. The dummy therefore needs to be included in the model. The variables for export and import expenses should also be added, since they possibly influence both the number of cases and the economic growth. This also holds for the variables of the R&D and asset expenses. On first sight, it seems that the more expenses on R&D and capital, the better the economic growth, and it also has an influence on the number of infringement cases. The more investments in R&D and capital, the more possibilities this gives to invent innovative technologies or products, and this affects the number of cases. The variables for education also should be added to the model. On first sight, they do not have a lot of impact on the number of cases, but however, it is possible that there exists an effect. Education level of the inhabitants of a country definitely affects the economic growth and therefore, this variable should also be added as a control variable. Infrastructure is also of great interest and also should be added as control variable. Finally, the dummy variables for the countries and years will also be included in some of the regression models. They will account for differences in between countries or time periods. Besides the fact that they account for these differences, they will enhance the R-squared of the model, since more (possible) effects are taken into the model. To check this, one of the models will not contain these dummies.
	The variable for the GDP growth percentage should not be included into the model. This variable will collide with the GDP per capita and, besides that, the economic growth percentage is derived from this variable.

For this regression, this kind of regression equation will follow:


Yi = β0 + β1 * Log(Pending infringement cases) + β2 * IPRI 2018 + β3 * Dummy for EU rules
+ β4 * Log(Exports) + β5 * Log(Imports) + β6 * Log(R&D expenses) + β7 * Log(Asset expenses)
+ β8 * Log(Infrastructure expenses) + β9 * Education upper secondary + β10 * Education tertiary 
+ εi,

	where, again, Yi is the dependent variable (the GDP growth percentage), β0 is the intercept point, β1 until β10 are the coefficients for the independent variables and εi is the error term.

	There will be run three regression models. In the first model, only the number of pending infringements is included as main explanatory variable: the IPRI 2018 is not included. The control variables will be added, whereas the time and country dummies are not included. In the second model, the other explanatory variable, IPRI 2018 will be added, but the time and country dummies will not be added yet. The time dummies will be added into the third model, in which both explanatory variables and the controls will be used, too.

[bookmark: _Toc16458201]4.2. Fixed effects model

	The fixed effects model is a more sophisticated model which implicitly accounts for the differences between time periods and countries. Fixed effects will use the countries that are in the same ‘family’, namely the EU, and will only compare the differences that are within the countries. That way, the pure differences between the countries will be computed.
	The fixed effects model can not only account for observed omitted variables, but also for omitted variables that are unobserved. Other regression models, like matching and a regular multiple regression (as described above), cannot deal with unobserved omitted variables. Those models will result in a bias that is accounted for in this model. Therefore, it is a good addition to add this model to the research. Including a fixed effect improves the research more than just adding all variables that exist for all joining countries. Effects that arise for all those countries, heterogeneity in country-specific characteristics, will be taken into the effect, observed and unobserved.
	In the data used in this thesis, unobserved family characteristics might exist. For example, it might be that EU countries have a different starting point than other countries in the world. It also could be possible that there are unobserved differences across countries or differences between countries in Western or Eastern Europe. Adding a fixed effects model will improve the results and make them more reliable than only performing a multiple regression.

	Fixed effects should be used when one is interested in the effect of variables that are time-varying. In a fixed effects model, the group means are fixed and the difference between the groups are eliminated. The heterogeneity between the countries is removed, due to eliminating the effects that determine the differences between countries. The effect retrieved from the model then is more sincere and all unobserved variables are gone. Omitted variables then cannot be the case anymore. Since the omitted variables are controlled for and therefore can be eliminated from the regression formula, this kind of representation will follow for a fixed effects model:

yit = i + Tit + uit for t = 1, …, T and i = 1, …, N

	where yit is the dependent variable (the GDP growth percentage), i is the fixed effect which captures all country influences (observed and unobserved) in one dummy, Tit is the independent variable (the number of infringement cases),  is the coefficient for the independent variable and uit is the error term. t stands for the time periods (the years 2003-2017) and i stands for the countries that are included in the study. More independent variables, with corresponding coefficients, can be added to the model.

For Hypothesis I, the following equation follows:

yit = i + 1 * IPRI 2018it + 2 * Dummy for EU rulesit + 3 * Log(R&D Expenses)it 
+ 4 * Log(GDP per capita)it + uit for t = 1, …, T and i = 1, …, N.

For Hypotheses II and III, the estimated models look like this:

yit = i + 1 * Log(pending infringement cases)it + 2 * IPRI 2018it + 3 * Dummy for EU rulesit
+ 4 * Log(Exports)it + 5 * Log(Imports)it + 6 * Log(R&D expenses)it + 7 * Log(Asset expenses)it
+ 8 * Log(Infrastructure expenses)it + 9 * Education upper secondaryit + 10 * Education tertiaryit
+ uit for t = 1, …, T and i = 1, …, N,
	
	where in the first model only the number of pending infringement cases is added as main explanatory variable, with the other control variables included. In the second model, the IPRI 2018 is added as explanatory variable, next to the other variables that were already included in the first model.

	Before running a fixed effects model, Stata needs to be able to handle the panel data in the right way. Therefore, the variable for which member state it is, is converted into a numeric variable. After doing that and setting Stata for doing fixed effects, the numeric panel variable is strongly balanced, which means that if a country has no data for some variables in a specific year, the regression does not experience any problems with running the model.

	First, the panel data will be explored by Stata to show what the flow is of the dependent variable regarding the time and country. Therefore, in Figure 10 below, there are graphs shown for each member state. In that graph, the flow of the GDP growth percentage is shown for each country separately.
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Figure 10: Graphs to explore the flow of the GDP growth percentage

	In this graph, we can see some interesting flows. The flows of Estonia, Lithuania and Latvia show a large dale in the economic growth. Other Eastern European countries, like Romania, Slovenia, and Slovakia, also experience a very low minimum. All of these dales show up somewhere around the year 2008/2009. On the other hand, Ireland shows a large peak somewhere around the year 2014/2015. Furthermore, there are no remarkable flows shown.

[bookmark: _Toc16458202]5. Results
	
In this section, the results of the models discussed above will be mentioned and interpreted. The results will be discussed by hypothesis, Hypotheses II and III taken together, and then per kind of model. At the end of each hypothesis section, there will be a discussion of the results for that hypothesis.

[bookmark: _Toc16458203]5.1. Hypothesis I

Hypothesis I states that there exists a relationship between the strictness of the IP rights protection system and the amount of infringement cases in a country. For this hypothesis, an OLS regression model and a fixed effects model are run.

[bookmark: _Toc16458204]5.1.1. OLS Regression model

When running the regression on this hypothesis, including the control variables as discussed in paragraph 4.1 in the Methodology section, the following results are shown. In Table 5, the coefficients are shown, as well as their significance values.

Table 5: Results for the OLS regression on Hypothesis I

	
	OLS Regression

	
	Log(Pending infringement cases)

	IPRI 2018
	-0.236***
(0.075)

	Dummy for EU rules
	-0.414***
(0.104)

	Log (R&D expenses)
	0.368***
(0.102)

	Log (GDP per capita)
	0.387***
(0.118)

	Constant
	1.338
(0.928)

	Observations
	280

	R-squared
	0.172


* p ≤ 0.10, ** p ≤ 0.05, *** p ≤ 0.01

The regression equation then looks like this:

Log(Pending infringement cases) = 1.338 – 0.236 * IPRI 2018 – 0.414 * Dummy for EU rules
+ 0.368 * Log(R&D expenses) + 0.387 * Log(GDP per capita) + εi.

The R-squared is for this model is 0.172, which implies that 17.2 percent of the total effect studied is explained by this model. The coefficient for the main explanatory variable, IPRI 2018, shows us that when the IPRI 2018 is increased with 1, the number of pending infringement cases is lowered with 0.266 percent. In this regression model, the main explanatory variable and all the control variables are highly significant: they all show a significance value below 0.01. Besides, the confidence intervals are all having the same sign, which implies that the direction of the effects is right. This implies that the strictness of the IP rights system has a significant effect on the amount of pending infringement cases.
Regarding the correlations and collinearity, we keep in mind that the IPRI 2018, the log(R&D expenses) and the log(GDP per capita) have much in common, but the variables are important to be kept. The results could be biased due to this multicollinearity, but the significance of the model is very high. 

[bookmark: _Toc16458205]5.1.2. Fixed effects model

Besides the OLS regression, a fixed effects model is developed to have a look on the estimated effect. The coefficients are shown in Table 6.

Table 6: Results for the fixed effects model on Hypothesis I

	
	Fixed effects

	
	Log(Pending infringement cases)

	IPRI 2018
	0.175***
(0.051)

	Dummy for EU rules
	-0.432***
(0.058)

	Log (R&D expenses)
	0.076
(0.152)

	Log (GDP per capita)
	-1.054***
(0.268)

	Constant
	13.012***
(2.642)

	Observations
	280

	R-squared
	Within R-squared: 0.255
Between R-squared: 0.106

	Member states involved
	27


* p ≤ 0.10, ** p ≤ 0.05, *** p ≤ 0.01

The regression equation is as follows:



Log(Pending infringement cases)it = 13.012i + 0.175 * IPRI 2018it – 0.432 * Dummy for EU rulesit 
+ 0.076 * Log(R&D expenses)it – 1.054 * Log(GDP per capita)it + uit
for t = 1, …, T and i = 1, …, N.

The within-R-squared for this model is 0.255, which implies that 25.5 percent of the total variation over time within the same country is explained by this model. The between-R-squared is 0.106, which tells us that the model explains 10.6 percent of the variation between the different countries. The coefficient for the main explanatory variable, IPRI 2018, shows us that when the IPRI 2018 is increased with 1, the number of pending infringement cases is raised with 0.191 percent. In this model, all coefficients are highly significant, except for the coefficient for the variable for log(R&D expenses). Regarding the correlations and collinearity, the statements made in section 5.1.1. regarding the variables hold here as well. 

[bookmark: _Toc16458206]5.1.3. Findings on Hypothesis I

	Below, in Table 7, all coefficients for the two models can be found. This table is made to be able to compare the results for the two models.

Table 7: Results for the models for Hypothesis I

	
	(1) OLS Regression
	(2) Fixed effects

	IPRI 2018
	-0.236***
(0.075)
	0.175***
(0.051)

	Dummy for EU rules
	-0.414***
(0.104)
	-0.432***
(0.058)

	Log (R&D expenses)
	0.368***
(0.102)
	0.076
(0.152)

	Log (GDP per capita)
	0.387***
(0.118)
	-1.054***
(0.268)

	Constant
	1.338
(0.928)
	13.012***
(2.642)

	Observations
	280
	280

	R-squared
	0.172
	Within: 0.255
Between: 0.106

	Member states involved
	
	27


* p ≤ 0.10, ** p ≤ 0.05, *** p ≤ 0.01

	Even though the two models estimate a different sign for the coefficients of the main explanatory variable, it is more likely that the OLS regression model is right here. Intuitively, it is more likely that the strictness of the system results in less infringements (and therefore in less infringement cases). When the sanctions are stricter, it is likely that a firm avoids the copying of knowledge from a competitor. The firms avoid the risk if the risk has grown due to the larger chance of being sanctioned. The risk outweighs the advantage of copying the knowledge, and this results in less infringements and, therefore, less infringement cases started and pending in a specific year. Though, the fixed effects model estimates a positive effect. This is probably due to the fact that the fixed effects model takes a closer look on the differences between the countries and finds another effect than the OLS regression, which looks at the overall pattern in the data. Explanations for a positive effect would be that a stricter system makes sure that a firm can get caught earlier in case of an infringement, compared to countries in which a system is less strict. However, it is more plausible that the effect first tackles the risk-averseness of the firms in the stage that precedes this infringement case stage.
Combining the findings from these models, Hypothesis I, which states that the strictness of the IP rights protection system and the amount of infringement cases in a country are in a significant relationship with each other, can be accepted. If the OLS regression model gives us significant results and has a more plausible explanation than the results from the fixed effects model, there can be concluded that there exists a negative effect of the strictness of the system on the number of pending infringement cases.
Next to this, there are other implications that are of interest. From both the model equations, we can derive that for the number of pending cases, it makes sense whether a country is already under EU rules or not. Being under EU rules significantly lowers the logarithm of the amount of cases. Besides, we know that the GDP per capita is of significant matter in this equation. We already knew it had a significant effect in a sole regression, but also with all these control variables taken into the regression, the effect is significant. The share of R&D expenses in the GDP per capita is also of significant influence on the number of cases in the OLS regression model: it has a positive effect. This is not a strange finding: when more R&D investments are done, there will be more infringement cases. A confirmation of this, on first sight, logical effect is good to have. These are other interesting effects that might also help to answer the main research question of this study.


[bookmark: _Toc16458207]5.2. Hypotheses II and III

Hypothesis II states that the amount of infringement cases influences the economic growth, whereas Hypothesis III states that the strictness of the IP rights system influences the economic growth. For these hypotheses, two kinds of tests are done: regression and fixed effects.

[bookmark: _Toc16458208]5.2.1. OLS Regression models

When running the regressions on the second and third hypotheses, including the control variables as discussed in paragraph 4.1 in the Methodology section, the results in Table 8 below are shown. This table shows the coefficients retrieved from these models, as well as their significance values.

Table 8: Results for the OLS regression on Hypotheses II and III

	
	(1) Regression 1
	(2) Regression 2
	(3) Regression 3

	
	Log(GDP per capita)
	Log(GDP per capita)
	Log(GDP per capita)

	Log (Pending infringement cases)
	0.188***
(0.045)
	0.195***
(0.039)
	0.214***
(0.040)

	IPRI 2018
	
	0.267***
(0.035)
	0.297***
(0.039)

	Dummy for EU rules
	-0.285***
(0.081)
	-0.187**
(0.073)
	-0.256**
(0.104)

	Log (Exports)
	0.090
(0.262)
	0.126
(0.262)
	0.121
(0.260)

	Log (Imports)
	0.099
(0.300)
	-0.005
(0.288)
	0.005
(0.280)

	Log (R&D expenses)
	0.759***
(0.058)
	0.329***
(0.067)
	0.293***
(0.071)

	Log (Asset expenses)
	-0.638***
(0.175)
	-0.436***
(0.156)
	-0.455***
(0.153)

	Log (Infrastructure expenses)
	-0.154**
(0.069)
	-0.093
(0.068)
	-0.064
(0.066)

	Education upper secondary
	0.000***
(4.38e-06)
	0.000***
(4.84e-06)
	0.000***
(4.73e-06)

	Education tertiary
	5.29-06***
(1.84-06)
	3.83e-06**
(1.71e-06)
	3.81e-06
(2.69e-06)

	Time dummies included

	No
	No
	Yes

	Constant
	10.436***
(0.527)
	8.349***
(0.510)
	8.128***
(0.517)

	Observations
	227
	214
	214

	R-squared
	0.648
	0.731
	0.751


* p ≤ 0.10, ** p ≤ 0.05, *** p ≤ 0.01
	 
The regression equation for the first regression model looks like this:

Log(GDP per capita) = 10.436 + 0.188 * Log(Pending infringement cases)
 – 0.285 * Dummy for EU rules + 0.090 * Log(Exports) + 0.099 * Log(Imports)  
+ 0.759 * Log(R&D expenses) – 0.638 * Log(Asset expenses) – 0.154 * Log(Infrastructure expenses) + 0.000 * Education upper secondary + 5.29e-06 * Education tertiary + εi,

	which implies that a 1 percent change in the number of pending infringement cases results in a change of roughly 0.002 percent in the GDP per capita. This relationship is positive and significant. The model also has a good R-squared of 0.648, which implies that 64.8 percent of the effect is explained by this model. Keeping in mind the collinear variables, it is not strange that the coefficients for the log(Exports) and the log(Imports) are not significant. They probably are biased by the fact that the log(GDP per capita) captures a very large part of these two variables.

The equation for the second regression is as follows:

Log(GDP per capita) = 8.349 + 0.195 * Log(Pending infringement cases) + 0.267 * IPRI 2018
– 0.187 * Dummy for EU rules + 0.126 * Log(Exports) – 0.005 * Log(Imports) 
+ 0.329 * Log(R&D expenses) – 0.436 * Log(Asset expenses) – 0.093 * Log(Infrastructure expenses) + 0.000 * Education upper secondary + 3.83e-06 * Education tertiary + εi,

	which implies that a 1 percent change in the number of pending infringement cases results in a change of roughly 0.002 percent in the GDP per capita here, too. In case of a one-point rise in the IPRI, the GDP per capita is raised with 0.306 percent. This would imply that the effect of the IPRI is larger than the effect that the number of pending cases has. These relationships are both highly significant. This model has a R-squared of 0.731, which is higher than the previous model due to the fact that a variable has been added. This improves the explanatory power of the model. Keeping in mind the collinear variables, the same description holds.

	The third regression model results in the following equation:

Log(GDP per capita) = 8.128 + 0.214 * Log(Pending infringement cases) + 0.297 * IPRI 2018
– 0.256 * Dummy for EU rules + 0.121 * Log(Exports) + 0.005 * Log(Imports) 
+ 0.293 * Log(R&D expenses) – 0.455 * Log(Asset expenses) – 0.064 * Log(Infrastructure expenses) + 0.000 * Education upper secondary + 3.81e-06 * Education tertiary + εi,

	which implies that a 1 percent change in the number of pending infringement cases results in a change of roughly 0.002 percent in the GDP per capita. A one-point rise in the IPRI raises the GDP per capita with 0.346 percent. In this model, the relationships are positive and highly significant as well. With an R-squared of 0.751, this model has a slightly higher explanation value than the previous model, due to the fact that the time dummies have been added. Regarding the multicollinearity matters, the same description holds.

[bookmark: _Toc16458209]5.2.2. Robustness check

	It is imaginable that the effect derived from the number of infringement cases and from the IPRI occurs a year after the year in which the infringement case is issued. A case might last longer than one year, or the implications the case has for the GDP in the establishing country of the firm involved might occur later. Therefore, some robustness check models are made, in which regressions are run, with which we can discover the effect of the number of pending infringement cases in the year after. This is done by adding F.log(GDP per capita) as dependent variable instead of the normal log(GDP per capita).
In Table 9, the results for these models are shown. In regression 4, only the logarithm variable of the number of pending infringement cases has been added as main explanatory variable. Furthermore, the control variables are added. In regression 5, the IPRI 2018 has been added as explanatory variable, next to all variables in regression 4. In regression 6, the time dummies are added, just like in the models in the previous section. In all of these three models, the effect on the GDP per capita one year later is estimated.

Table 9: Results for the robustness check regression models on Hypotheses II and III

	
	(1) Regression 4
	(2) Regression 5
	(3) Regression 6

	
	F.Log(GDP per capita)
	F.Log(GDP per capita)
	F.Log(GDP per capita)

	Log (Pending infringement cases)
	0.208***
(0.048)
	0.199***
(0.043)
	0.230***
(0.043)

	IPRI 2018
	
	0.262***
(0.035)
	0.293***
(0.039)

	Dummy for EU rules
	-0.274***
(0.077)
	-0.187***
(0.071)
	-0.250**
(0.099)

	Log (Exports)
	0.213
(0.271)
	0.238
(0.269)
	0.187
(0.263)

	Log (Imports)
	0.019
(0.314)
	-0.089
(0.299)
	-0.024
(0.289)

	Log (R&D expenses)
	0.757***
(0.060)
	0.334***
(0.068)
	0.302***
(0.072)

	Log (Asset expenses)
	-0.715***
(0.178)
	-0.471***
(0.158)
	-0.463***
(0.158)

	Log (Infrastructure expenses)
	-0.129*
(0.073)
	-0.079
(0.072)
	-0.046
(0.070)

	Education upper secondary
	0.000***
(4.42e06)
	0.000***
(4.86e-06)
	0.000***
(4.71e-06)

	Education tertiary
	5.81e-06***
(1.79e-06)
	4.32e-06***
(1.67e-06)
	4.28e-06
(2.62e-06)

	Time dummies included
	No
	No
	Yes

	Constant
	9.046***
(0.130)
	8.373***
(0.521)
	7.983***
(0.530)

	Observations
	211
	198
	198

	R-squared
	0.654
	0.734
	0.753


* p ≤ 0.10, ** p ≤ 0.05, *** p ≤ 0.01

	Regression 4 implies the same as the regression models from section 5.2.1., namely that the number of pending infringement cases affects the GDP per capita with 0.002 percent. The same effect occurs in regression 5 and 6, where the effect is also approximately 0.002 percent. Even when the IPRI 2018 is added as explanatory variable, the effect does not change much. From regression 5, we can derive that the effect of the IPRI 2018 is 0.300 percent, which is slightly lower than in the models from the previous section. This might be due to the fact that the effect from the IPRI on the GDP per capita does not remain as large in the next years. However, the effect is still present, and not changed much according to the models in section 5.2.1. With the time dummies included, the effect of the IPRI 2018 is 0.340, which implies that a one-point rise of the IPRI raises the GDP per capita by 0.340 percent. This effect has become larger with the time dummies included, which also occurred in section 5.2.1. The effect in regression 6 is also slightly lower.
	Concluding, the coefficients did not change much, even a year after the year in which the data is set. The R-squared values of the models have not been changed much, as well as the significance values for the coefficients. Therefore, we can conclude that the effect of the number of infringement cases and the IPRI 2018 on the GDP per capita not only occur in the year in which the case is pending, but also in the year after. For example, a pending infringement case in 2003 affects the GDP in 2003 with a certain amount but affects the GDP in 2004 in approximately the same way. As mentioned before, this might be due to the long pending time of an infringement case.
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After setting the panel data, two fixed effects models are run. This results in coefficients for the independent variable, the logarithm of the number of pending infringement cases, and a constant value that captures all country differences. In Table 10, these coefficients are shown as well, as well as their significance levels and the corresponding confidence intervals.












Table 10: Results for the fixed effects models on Hypotheses II and III

	
	(4) Fixed effects 1
	(5) Fixed effects 2

	
	Log(GDP per capita)
	Log(GDP per capita)

	Log (Pending infringement cases)
	-0.041
(0.027)
	-0.046**
(0.022)

	IPRI 2018
	
	0.049***
(0.016)

	Dummy for EU rules
	0.008
(0.014)
	-0.001
(0.010)

	Log (Exports)
	0.304
(0.180)
	0.569***
(0.185)

	Log (Imports)
	-0.047
(0.154)
	-0.257
(0.163)

	Log (R&D expenses)
	0.020
(0.068)
	-0.077
(0.069)

	Log (Asset expenses)
	0.418***
(0.073)
	0.558***
(0.080)

	Log (Infrastructure expenses)
	-0.037*
(0.020)
	-0.018
(0.017)

	Education upper secondary
	-1.97e-06***
(5.40e-07)
	-2.62e06***
(6.05e-07)

	Education tertiary
	-5.29e-08
(2.13e-07)
	9.13e-08
(1.79e-07)

	Constant
	7.840***
(0.422)
	6.962***
(0.508)

	Observations
	227
	214

	R-squared
	Within: 0.426
Between: 0.006
	Within: 0.528
Between: 0.019

	Number of countries
	23
	23


* p ≤ 0.10, ** p ≤ 0.05, *** p ≤ 0.01

The fixed effects equation can be filled in as follows for the first fixed effects model:

Log(GDP per capita)it = 7.840i – 0.041 * Log(Pending infringement cases)it 
+ 0.008 * Dummy for EU rulesit + 0.304 * Log(Exports)it – 0.047 * Log(Imports)it 
+ 0.020 * Log(R&D expenses)it + 0.418 * Log(Asset expenses)it 
– 0.037 * Log(Infrastructure expenses)it – 1.97e06* Education upper secondaryit 
– 5.29e-08 * Education tertiaryit + uit
for t = 2003, …, 2015 and i = 1, …, 23,

	which implies that a 1 percent increasement in the number of pending infringement cases results in a 0.000 percent decline of the GDP per capita. This is a very small effect, and it is not significant either. The model explains 42.6 percent of the variation between the different member states, and 0.6 percent of the variation within the same member state across time. Regarding the multicollinearity matters, it, again, is not a strange finding that the coefficients for log(Exports) and log(Imports) are not significant, since the effects of these coefficients probably are already captured in the log(GDP per capita).

For the second fixed effects model, the equation looks like this:

Log(GDP per capita)it = 6.962i – 0.046 * Log(Pending infringement cases)it + 0.049 * IPRI 2018it 
– 0.001 * Dummy for EU rulesit + 0.569 * Log(Exports)it – 0.257 * Log(Imports)it 
– 0.077 * Log(R&D expenses)it + 0.558 * Log(Asset expenses)it 
– 0.018 * Log(Infrastructure expenses)it – 2.62e06* Education upper secondaryit 
+ 9.13e-08 * Education tertiaryit + uit
for t = 2003, …, 2015 and i = 1, …, 23,

	which implies that a 1 percent increasement in the number of pending infringement cases results, again, in a 0.000 percent decline of the GDP per capita. The IPRI 2018 positively affects the GDP per capita with 0.050 percent, in case of a one-point rise in the IPRI. The within-R-squared has improved remarkably, up to 52.8 percent explanation value. The between-R-squared still is quite low, with an explanation value of 1.9 percent. This might be due to the fact that the fixed effects model already accounts for time-invariant country differences. Regarding the multicollinearity, again, we see that the collinear variables are not significant. Because of their collinearity, their effects might already be captured in the dependent variable.

From these fixed effects models, it seems that the strictness of the IP rights system is the variable that influences the GDP per capita, even when we control for the characteristics of the member states. The effect that the number of infringement cases has on the GDP growth seems to be vanished when we control for member state characteristics. From the fixed effects models, we could therefore derive that the number of infringement cases only has an effect on the GDP per capita when one does not control for the member state characteristics. The effect of the strictness of the IP rights system is reduced largely after controlling for country characteristics, compared to the regression models in which the effect of this variable was larger.
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	In Table 11, five models can be found, with their coefficients and corresponding standard errors and significance values. Those are the three OLS regression models with t = 0 and the two fixed effects models.

Table 11: Outreg table with the regression and fixed effects models

	
	(1) Regression 1
	(2) Regression 2
	(3) Regression 3
	(4) Fixed effects 1
	(5) Fixed effects 2

	Log (Pending infringement cases)
	0.188***
(0.045)
	0.195***
(0.039)
	0.214***
(0.040)
	-0.041
(0.027)
	-0.046**
(0.022)

	IPRI 2018
	
	0.267***
(0.035)
	0.297***
(0.039)
	
	0.049***
(0.016)

	Dummy for EU rules
	-0.285***
(0.081)
	-0.187**
(0.073)
	-0.256**
(0.104)
	0.008
(0.014)
	-0.001
(0.010)

	Log (Exports)
	0.090
(0.262)
	0.126
(0.262)
	0.121
(0.260)
	0.304
(0.180)
	0.569***
(0.185)

	Log (Imports)
	0.099
(0.300)
	-0.005
(0.288)
	0.005
(0.280)
	-0.047
(0.154)
	-0.257
(0.163)

	Log (R&D expenses)
	0.759***
(0.058)
	0.329***
(0.067)
	0.293***
(0.071)
	0.020
(0.068)
	-0.077
(0.069)

	Log (Asset expenses)
	-0.638***
(0.175)
	-0.436***
(0.156)
	-0.455***
(0.153)
	0.418***
(0.073)
	0.558***
(0.080)

	Log (Infrastructure expenses)
	-0.154**
(0.069)
	-0.093
(0.068)
	-0.064
(0.066)
	-0.037*
(0.020)
	-0.018
(0.017)

	Education upper secondary
	0.000***
(4.38e-06)
	0.000***
(4.84e-06)
	0.000***
(4.73e-06)
	-1.97e-06***
(5.40e-07)
	-2.62e06***
(6.05e-07)

	Education tertiary
	5.29e-06***
(1.84e-06)
	3.83e-06**
(1.71e-06)
	3.81e-06
(2.69e-06)
	-5.29e-08
(2.13e-07)
	9.13e-08
(1.79e-07)

	Time dummies included

	No
	No
	Yes
	Yes
	Yes

	Country fixed effects

	No
	No
	No
	Yes
	Yes

	Constant
	10.436***
(0.527)
	8.349***
(0.510)
	8.128***
(0.517)
	7.840***
(0.422)
	6.962***
(0.508)

	Observations
	227
	214
	214
	227
	214

	R-squared
	0648
	0.731
	0.751
	Within: 0.426
Between: 0.006
	Within: 0.528
Between: 0.019

	Number of countries
	
	
	
	23
	23


* p ≤ 0.10, ** p ≤ 0.05, *** p ≤ 0.01

Combining the outcomes of the regression models, we can say that there is a positive effect of approximately 0.002 percent on the GDP per capita in case of a 1 percent increasement of the number of pending infringement cases. This effect stays the same, even when the variable for the IPRI 2018 and the time dummies are added. The strictness of the system positively affects the GDP per capita with 0.30 up to 0.35 percent, depending on whether the time dummies are included or not. These are plausible findings, regarding the fact that having more infringement cases implies having more innovation in your country and therefore, raising the GDP per capita. Innovating technologies are known for positively affecting the economy, since they make a firm create a competitive advantage against competitors. If a specific country experiences much innovation, that creates competitive advantage against other countries, which improves the economy in that country. Also, consumers spend more if there are innovated products. For example, if a new mobile phone does not have much innovations, a consumer is less likely to buy that new phone series. Contrary, if a phone has many new innovating technologies, and there is a better camera, a better operating system, and a more beautiful screen, consumers are more likely to spend their money on this new phone. This way, innovation creates economic growth. Not only the innovations can be an effect; also, marketing-wise, the estimated relationship seems logical. When a firm is part of an infringement case, this brings a firm into the publicity (positively or negatively), which raises the interests in the firm and its products/services. An example of this are the Dutch beer brands Kornuit and Kordaat. Kornuit was a sub-brand from Grolsch and exists since 2013. Kordaat is a beer brewed by order of supermarket chain Lidl since 2018. Grolsch started an infringement case against Lidl and, unfortunately for them, lost the case. Lidl does not experience many negative consequences from this case: the attention in the media only yielded more profits for the beer brand. This example also results in a higher GDP for the country in which the firm was established.
The fixed effect models indicate a very small negative effect of the number of infringement cases on the GDP growth, but this effect seems to vanish when we control for the member state characteristics. Therefore, for the coefficient of the number of infringement cases, we will stick with the conclusion drawn from the regression models, but we add that the number of infringement cases only positively affects the GDP per capita when one does not control for the member state characteristics. With the controlling for these characteristics, the effect is vanished because of the differences between the member states. The differences in the countries eliminate the effect. Probably, the differences in the effect of the number of pending cases on the GDP amongst countries is due to the differences that already exist in these countries. This implies that the country differences already capture the influence that the number of cases has on a specific country. The effect of the strictness of the IP rights system in a country is reduced largely after controlling for country characteristics, compared to the regression models. This probably is due to the same matter as described before, for the number of infringement cases. The differences in the country characteristics already seem to capture the different effect that the strictness of the IP rights system has on the economic growth. Therefore, for this effect, we can conclude the same: the influence only exists when there is not being controlled for the member states characteristics.

Hypothesis II states that the amount of infringement cases influences the economic growth in a country, whereas Hypothesis III states that the strictness of the IP rights system affects the economic growth. The effect of the number of infringement cases does only exist when there is not being controlled for the member state characteristics and therefore the differences amongst them. Controlling for the strictness of the system does not change this effect. The strictness of the system only occurs when not controlling for country characteristics, too. Since the effect of the number of infringement cases on the GDP is (almost) entirely vanished, we reject Hypothesis II. Hypothesis III can be still accepted, since there remains an effect after controlling for the country characteristics. This effect is small, but the influence is not completely vanished.
When looking at the regression models in which a lag was used, the effects described above do not only hold in the same year, but also in the year after. In the example of Kornuit and Kordaat, this means that Lidl will experience the slight and positive consequences from the infringement case in the year after the case as well, which is a good perspective for the supermarket chain. Also, keeping in mind that an infringement law case might last more than one year to result in a definite decision by the court, it is a plausible finding. When a case lasts for example from 2003 until 2004, and therefore is pending in both 2003 and 2004, the effect of that case also lasts in 2004. In the time series models is found that this effect then still exists in 2005, too. In future research, it would be interesting to make a more elaborated time series model with more lags, to discover until when the effect occurs and after how many years the effect is gone (or reduced). This will be discussed more elaborated in the Conclusion and discussion section.
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In this section, the results from the previous section will be discussed. With those results in mind, there will be drawn a concluding answer on the research question of this study: To which extent does the amount of infringement cases of intellectual property rights and the strictness of the intellectual property rights system in a country affect the economic growth?
	This question was specified into five subquestions. Those questions served to elaborate the topic by running through previous studies and other literature, and they introduced the three hypotheses that were studied in this thesis. The first hypothesis stated that the strictness of the IP rights system and the amount of infringement cases in a country are in a significant relationship with each other. The second hypothesis stated that the number of infringement cases affects the economic growth. The third hypothesis stated that the economic growth is affected by the strictness of the IP rights system.

The strictness of the protection systems varies between countries. The index for IP rights system strictness, the IPRI 2018, is noted on a scale of one to ten. As shown in Table 2 in Section 3.2, the indices vary a lot between countries. The minimum index number is 3.472 and belonged to Romania in 2007, whereas the maximum index number is 8.651 and belonged to Finland in 2009. Some countries have a very strong IP rights protection system, while other countries do not have strict rules in their IP rights systems. Therefore, the strictness of systems varies a lot among the EU member states. The amount of infringement cases also differs a lot amongst countries. On average, a country has 39 pending IP right infringement cases a year. However, the number of pending cases varies between 3 (Estonia in 2016) and 161 (Italy in 2006). Combining this with the distribution shown in Figure 4a in Section 3.4, we can tell that the most countries have a number of pending cases somewhere around twenty until fifty cases a year. The countries with more pending cases are scarcer.
Whether these two variables have a relationship is discovered by studying Hypothesis I, which states that the strictness of the IP rights protection system and the amount of infringement cases in a country are in a significant relationship with each other. This hypothesis is studied by an OLS regression model and a fixed effects model. Even though these two models estimated a different effect, this effect seems to exist and seems to be negative. This is due to the intuition that a stricter IP rights system results in quicker sanctioning and raises the risk for a firm to copy the knowledge from a competitor. If the rules are stricter, the sanctions are imposed more easily, and for some firms, the risk of being imposed an infringement sanction outweighs the advantages of obtaining the knowledge. Regarding the positive effect, derived from the fixed effects model, one could argue that a stricter system results in more infringement cases due to the fact that it then is easier to infringe someone’s IP right. If the rules are strict, it is more difficult to obey these rules and less difficult to breach them. A reason why the fixed effects model estimates another effect is because this model takes a closer look on the differences between the member states and keeps these differences in mind while computing the effect of the strictness of the system on the number of cases. In these country differences, a share of the effect might already be captured. However, the sanctioning risk outweighs this positive explanation, since that argument is more plausible in the economic sense of thinking. It seems to be more logical that the stricter system first tackles the risk-taking strategy of the firms and makes them infringe other’s IP rights less. This first hypothesis can be accepted: there is a negative effect of the strictness of the IP rights system on the number of pending infringement cases in a country. The models show significant results and economic explanations and meanings can be derived from these findings.

Of higher interest are the effects of the number of infringement cases and the strictness of the system on the economy, which is the main topic of this study. To study those relationship, first, there has been made an analysis of control variables. In the Data section, a list of control variables was added and for each model that has been run, there has been given an explanation for which control variables to add. Multicollinearity has been kept in mind while running the models and looking at the results. There will, for sure, be more possible confounders, which might be a good suggestion for further research.
Hypotheses II and III state that the amount of infringement cases and the strictness of the IP rights system in a specific country both affect the economic growth in that country. Both of these effects seem to only occur when one does not control for country characteristics. In the OLS regression models, there occur positive effects of these two variables on the economic growth. The number of pending infringement cases seems to raise the GDP per capita with 0.002 percent for every one-percent rise; the effect of the strictness of IP rights is approximately 0.30 until 0.35 percent. Adding time dummies to the models does not change these outcomes immensely. However, it is remarkable that these effects vanish when the country characteristics are included, which is done in the fixed effects models. There hardly remains an effect of the number of infringement cases, and the effect of the strictness of the IP rights system also is blown away for a very large part. Here, again, it seems that the effect is already captured in the country characteristics, and therefore, the effect vanishes when those characteristics are added to the model.
For the number of infringement cases, the effect is gone in the fixed effects models, compared to the OLS regression models. Therefore, Hypothesis II is rejected. The effect vanishes when there is being controlled for member state differences, and this is what makes studying this effect so interesting. If, with the differences in member states taken in mind, there does not remain a significant effect, there cannot be stated that the economy is influenced by the number of cases in a country. However, Hypothesis III still can be accepted. The effect is vanished for a large part, but there still remains an effect of 0.050 percent on the GDP per capita in case of a one-point rise of the strictness index. Therefore, one can still confirm that, indeed, there is an effect of the strictness of the IP rights system on the economic growth. 
	When taking back Figure 1 from the Introduction part of this study, we can fill in this figure with the estimated effects to make an overall conclusion of the study and to formulate an answer on the main research question. The edited figure can be seen in Figure 11. 
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Figure 11: Outcomes of the three hypotheses

	In this figure, we see that the variable that is really making impact is not the number of cases, but the strictness of the system. It influences the number of cases negatively and it has a positive impact on the economic growth in a country. These are interesting findings, since it seems that it does not really matter how many pending infringement cases there are in a country. It looks like the only thing that matters, regarding infringement cases, is how strict the protection system of the IP rights in a country is. If the system is strict, the economy does better. When looking at Table A1 in the Appendix, we see that the high-ranked countries (with Finland, Sweden and the Netherlands as the top three) are well-developed countries with a high GDP per capita (OECD, 2018). Countries with a lower ranking are the countries with a lower GDP. A stricter system results in a lower number of pending infringement cases, but this does not have further implications for the economy. Actually, there seems to be no indirect effect of the IP rights system strictness on the economy via the number of infringement cases, since that arrow stops at the number of cases. There only seems to be a direct effect of the strictness of the IP rights system on the GDP. These findings have implications for the countries that joined the study. When a country tries to tighten up their IP rights system, this might have positive consequences for the economic growth in that country. This effect might be small, due to the characteristics that country has, but according to the outcomes of this study, it seems that tightening up the system improves the economic growth in a country. It surely is not the only influence on economic growth, but it might make a positive contribution to the GDP in a country.
	To give a concluding answer on the main research question of this study: To which extent does the amount of infringement cases of intellectual property rights and the strictness of the intellectual property rights system in a country affect the economic growth?, we can state that the number of infringement cases is not of influence on the economic growth, but the strictness of the IP rights system seems to be of influence on the economic growth. However, this effect only occurs when not controlling for country characteristics.

The fact that the effect differs between the OLS regression models and the fixed effects models is a limitation on the study. In further research, it is recommended to try to find a solution for this problem. As described above, it might be the case that the effect studied already is captured by the country characteristics. This means that the differences among countries already determine the variance in the effect on the different countries. If this problem could be eliminated, the study would be better substantiated and the outcomes would be more stable, which improves the scientific value of the study. Another limitation on this study is the fact that some variables are time-varying, whereas others are constant over time. This limits the fixed effects data study, since it would work better if all variables are time-varying. Fixed effects models are meant to control for time invariant variables; therefore, it works better to only have time-varying variables. Stata will drop time-invariant variables if they are already captured in the fixed effects model, due to collinearity. In this study, there was no dropping, but since some variables were not varying much over time, this might have caused some collinearity. Trying to solve this problem might improve the research.
Besides, when interested in doing further research on this field of study, it is recommended to search for more confounders of the economic growth and the number of cases. This makes the effect more honest, direct, and clear, and will contribute to a better outcome of the research. I am sure that, besides the control variables used in this study, there are way more confounding variables one can think of. This also might help to solve the problem described above with the country characteristics: if there can be estimated an effect with more confounders, the difference in the effect in different models might be eliminated. Another suggestion is to involve more countries into the research. In this study, only the member states of the EU are involved. This is the case because for the number of infringement cases, the European Commission had a dataset for the EU member states. If there is data available for other countries, for example other countries in the European region (but not members of the EU) or countries in other continents. This way, the overall effect might be different, since the influence of infringement cases on the economic growth might differ in the EU compared to other nations outside the EU.
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Table A1: List of EU member states and their abbreviations, including the ranking on strictness of property rights system

	Abbreviation
	Member state
	Ranking
	Abbreviation
	Member state
	Ranking

	AT
	Austria
	7
	IT
	Italy
	23

	BE
	Belgium
	9
	LT
	Lithuania
	17

	BG
	Bulgaria
	26
	LU
	Luxembourg
	4

	CY
	Cyprus
	19
	LV
	Latvia
	25

	CZ
	Czech Republic
	13
	MT
	Malta
	15

	DE
	Germany
	8
	NL
	Netherlands
	3

	DK
	Denmark
	5
	PL
	Poland
	21

	EE
	Estonia
	12
	PT
	Portugal
	14

	EL
	Greece
	27
	RO
	Romania
	24

	ES
	Spain
	16
	SE
	Sweden
	2

	FI
	Finland
	1
	SI
	Slovenia
	22

	FR
	France
	11
	SK
	Slovakia
	18

	HU
	Hungary
	20
	UK
	United Kingdom
	6

	IE
	Ireland
	10
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