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Abstract 
 
               The flaws in the credit rating systems and the bankruptcy of large financial 

corporations exacerbated the 2008 global financial crisis and caused significant 

damage to European economies. These developments displayed the necessity of 

improved credit rating systems and regulations to prevent the repetition of similar 

financial crises. In this context, this thesis examines the impact of recent E.U. 

governing changes in the rating business on credit rating agency behaviour, the quality 

of non-financial enterprise credit ratings, and E.U. members' enforcement of the laws. 

Our main findings indicated that no significant change in the behaviour of CRAs after 

the regulatory arrangements, no evidence that the new rules negatively affected the 

accuracy of the corporate credit ratings and led to more false warnings, and the 

enforcement levels of new regulations and the enforcement determinants differ across 

country groups. 

The thesis identifies flaws in the E.U.'s current regulatory changes and provides a 

more comprehensive picture of the regulations' effects and consequences on the 

credit rating sector. In addition, the thesis highlights the enforcement aspect of the 

rules and dimensions behind the variation in the enforcement levels across countries. 

To the best of our knowledge, this thesis is the first one examined the impact of the 

E.U. regulations on the CRAs by using a panel data set of all non-financial firms in the 

E.U.  
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Chapter (1): Introduction 

1.1. Background and Motivation 

Markets in capitalist economic systems rely on the efficient working of price 

discovery and formation processes (Hayek, 1976; Jahan and Mahmud, 2015). Flows 

of information among the private agents would spread the necessary knowledge in the 

markets and help the formation of market equilibrium. However, as the markets and 

corporations grow in size, it might be difficult for individual investors and economic 

agents to follow, gather, and process large flows of information in the markets. In this 

context, specialised institutions such as financial corporations and Credit Rating 

Agencies (CRA) play major roles in the markets in terms of collecting relevant 

information about their business partners and disseminating some of the relevant 

information to the markets (White, 2010; De Haan and Amtenbrink, 2011). If these 

institutions fail, as happened during the global financial crisis, the workings of the 

financial markets and the efficiency of the economy would be severely harmed.   

The failure of the Credit Rating Agencies (CRA) during the subprime mortgage 

crisis in the United States prompted greater public and regulatory scrutiny of the 

corresponding ratings (Bae et al., 2015; Flynn and Ghent, 2018). In response to these 

failures, governments initiated detailed regulatory measures targeted at the financial 

institutions and CRAs (Aikman et al., 2019; Jeanne and Korinek, 2020). The European 

Union (EU) has also implemented similar policy measures. In this context, the main 

goal of the present thesis is to look at the influence of European Union regulatory 

measures on CRA's behaviour. The thesis also aims to explore the accuracy of the 

credit ratings of non-financial firms in the EU in the aftermath of the regulatory changes 

and the enforcement of these rules at the country level. Credit ratings are crucial for 
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the smooth running of the financial scheme since they are relied on by investors, debt 

issuers, financial institutions, and regulators (Becker and Milbourn, 2011; EC, 2016). 

As a result, understanding the effects of the new regulatory changes on the rating 

sector and rating outcomes is an important research question, with crucial policy 

implications.  

The EU-approved rating market changes were a result of the subprime disaster 

in the US and the ensuing financial crisis that also affect the EU countries. The 

European Union adopted three major changes in response. The first regulatory 

change was CRA I, which was passed in September 2009 to eliminate conflicts of 

interest in the rating industry by demanding CRA revelation. The second was CRA II, 

enacted in May 2011, which created a new regulatory agency (ESMA), Markets 

Authority and European Securities to implement the legislation. The third regulatory 

change was CRA III, enacted in May 2013, which introduced a new civil obligation 

framework for CRAs as well as an extension of competitiveness and transparency 

(see Sections 2.2.6.1, 2.2.6.2, 2.2.6.3). The 2008 global financial crisis resulted in the 

failure and reorganization of many major financial institutions, exacerbating the crisis 

and wreaking havoc on Europe's economy. As a result, recent European regulatory 

measures have aimed to restructure the credit system and avoid another financial 

disaster in the future. While the corresponding regulatory developments are expected 

to change the rating sector to a large extent, the impact of these changes is not yet 

examined in detail in the relevant literature. To the best of our understanding, the 

present thesis is the first research to examine whether non-financial rating industries 

have met the stated goals of the new EU CRA laws.  

In the financial markets, non-financial businesses have a larger wealth weight 

than financial firms, and the number of non-financial firms is bigger than the number 
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of financial firms (Orhangazi, 2008). Furthermore, non-financial enterprises are linked 

to a variety of sectors. Because non-financial enterprises have such a large impact on 

the real economy, safeguarding their financial sustainability is critical. In this process, 

the ratings of CRAs about the non-financial sector provide valuable information to the 

markets so that the risks and returns are appropriately valued in the economy. The 

ratings of CRAs also help the optimal allocation of resources in the economy, thereby 

affecting the growth and development levels of countries. Given the importance of 

CRAs for the real economy and the efficient workings of markets, disputes about 

regulatory regime design are still ongoing. Therefore, the effect of regulation on non-

financial enterprises' decision-making process and the repercussions on the actual 

economy are discussed in this thesis. 

1.2. Research Questions and Objectives 

Three research issues are addressed in the thesis. First, how have EU 

regulatory changes affected the CRAs' behaviour regarding the EU non-financial 

business ratings (see Chapter 2)? Second, what is the influence of the EU regulatory 

improvements on the accuracy of EU non-financial firms' ratings (see Chapter 3)? 

Third, to what extent are the EU members committed to enforcing the regulatory 

reforms (see chapter 4)? These three research questions form the core of the thesis 

and aim to provide a comprehensive empirical analysis of the effects of regulatory 

changes. Specifically, Chapter 2 examines the impact of the EU reforms on the non-

financial sector ratings using a panel dataset of 1,315 EU non-financial firms rated by 

S&P from 1st January 1993 to 31st December 2018. The regulations' main goal is to 

decrease rating inflation (i.e., unrealistically high rating levels that do not accurately 

reflect the fundamentals and risks of companies, as was the case during the subprime 

meltdown and the global financial crisis) and improve rating quality. Consequently, if 
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effective, the regulatory changes would be expected to result in a justified reduction in 

the rating levels of non-financial firms. As a result, Chapters 2 and 3 explore a crucial 

aspect: rating levels, which should decline if rating inflation is reduced (since the 

unwanted higher ratings are downgraded). Chapter 3 explores the accuracy of the 

non-financial ratings assigned by CRAs in the EU in response to the regulatory reforms 

issued by the EU. The chapter uses a sample of 1,518 credit rating announcements 

for only non-financial firms in the EU from 1st January 1993 till 31st December 2018. 

The rate of false warnings or unnecessary downgrades is a measure of accuracy since 

it reflects whether non-financial enterprises' characteristics justify any alteration in the 

rating scale. This chapter, alongside Chapter 2, is helpful in understanding the 

direction of the empirical findings. In other words, looking at the results of Chapters 2 

and 3 clarifies whether the empirical findings agree with some hypotheses or not, such 

as the reputation and discipline hypotheses, whose assumptions depend on rating 

level and incidence of false warnings discussed in Chapters 2 and 3, respectively. 

The thesis investigates several opposing ideas about the pathways via which 

regulatory changes may operate. We put discipline, conservatism, reputation, and 

lenient hypotheses to the test in Chapters 2 and 3. The disciplining hypothesis claims 

that the legislation improves rating quality by motivating CRAs to engage in better 

methodology, due diligence, and performance monitoring due to higher legal and 

regulatory responsibilities (Bae et al., 2015; Dimitrov et al., 2015). Also, the law pushes 

CRA to disclose conflicts of interest, enhance its internal control processes, and be 

more transparent. Second, rating conservatism claims that over-rating (less 

conservative levels of ratings) subjects CRAs to greater scrutiny, sanctions, and 

potential liability than under-rating (Bannier et al., 2010). As a result, if the levels of 

scrutiny, sanctions, and accountability for CRA rating increase, the CRA would be 
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expected to shift to a more conservative rating behaviour to minimise the higher costs 

of over-rating. The resulting move to the reduced rating levels will be attributable to an 

unjustified fall in rating levels to avoid greater ramifications rather than more accurate 

ratings. Significantly, this impact should only change in response to greater regulatory 

rigour (e.g., the legislation) and opaqueness, not in response to reputational issues.  

On the other hand, the reputation hypothesis suggests that CRA can react to 

reputational shocks and greater examination from regulators and the general public 

by decreasing ratings below the level justified by the financial features of financial 

institutions to preserve and recover their credibility (Becker and Milbourn, 2011; 

Bedendo et al., 2018; Flynn and Ghent, 2017). Lastly, the lenient hypothesis argues 

that when no mandatory legislations regulate the work of the CRAs, there will be more 

inflated ratings. This is because the CRAs will be assigning favourable ratings to get 

more clients since no one can hold them accountable. It is seen that these hypotheses 

imply different behavioural reactions from the CRAs. Some of these outcomes (such 

as the decline of inflated ratings) would be desirable, but some other outcomes (such 

as decreasing the ratings below the fundamental levels due to reputational concerns) 

would not be favourable. As a result, it is important to understand the implications of 

the regulatory changes on the rating behaviour of CRAs and to distinguish among 

competing hypotheses on the research topic.  

The third objective of the thesis is to explore the enforcement of the new 

regulatory rules in the EU members. Chapters 2 and 3 have explored several vital 

aspects of CRAs' response to the rules. Then, Chapter 4 examines a new dimension 

of the regulatory changes, i.e., how did the EU members respond to the enforcement 

of the new regulations. Enforcing these rules is very important and could be even more 

crucial than the design of the rules (Bhattacharya, 2006). Since the fourth chapter 
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explores an area that has been scarcely examined in the literature, the chapter finds 

novel evidence and arguments about the variations in the rules' enforcement and the 

reasons for these differences. As a possible explanation, Falkner et al. (2008) mention 

the case that the new members could behave less committed to enforcing the 

directives than the old members. This case implies that because of the carrot policy 

used by EU regulators to encourage non-members, the new countries, after obtaining 

the membership, will not be motivated to enforce the laws as before. Therefore, this 

argument implies that old or new joining members can have different commitment 

levels to enforcing regulations. Chapter 4 investigates the relevance and importance 

of this mechanism in the enforcement of new CRA regulations. As another driving 

force behind the variations in the enforcement of new regulations, the chapter 

examines the possible role of development differences across countries. Finally, the 

geographical area could also be one reason for differences in enforcement. Hence, 

Chapter 4 explores three crucial dimensions for enforcement variation across the EU: 

membership time, level of economic development, and geographical area. Hence, this 

chapter will also highlight how enforcement determinants differ among the countries. 

1.3. Summary of Main Findings 

Given the important research topics that the thesis addresses, valuable and 

insightful findings are obtained on these topics related to rating regulation, 

consequences, and implementation. Firstly, Chapter 2 reveals that the CRAs were not 

lenient before the new regulations. Over time, the CRAs have gotten more 

conservative even before the implementation of new regulations. Furthermore, the 

findings show that recent EU regulatory initiatives have not made CRAs more 

conservative in the aftermath of the new regulations. The behaviour of the CRAs 

seems not to be impacted by the new rules. Accordingly, it can be argued that the 
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results of the present thesis are in contrast to the findings of Nataf et al. (2018) and 

Dimitrov et al. (2015). Hence, the results are against the conservativism and reputation 

hypotheses.  

Secondly, Chapter 3 shows that the rules led to decrease in the type 2 errors. 

So, these findings are in contrast to the reputation hypothesis but they are more 

consistent with the disciplining hypothesis. These findings are also in line with the 

results of Nataf et al. (2015), who find no deterioration in ratings following the new 

regulations. Furthermore, it is found that the sign of the post-rule variable has changed 

when using the macro variables in the empirical analysis. This finding confirms the 

argument about the importance of controlling the business cycle effects. In addition, 

no important reason for including the investment-grade ratings was obtained when 

examining the accuracy based on a sample of non-investment ratings.  

Thirdly, the results of Chapter 4 indicate that the enforcement levels of new 

regulations and the enforcement determinants differ across country groups. For 

example, old members of the EU have higher enforcement levels than new members. 

These results are in contrast to the findings of Sedelmeier (2011) and Falkner et al. 

(2008). Accordingly, the results in this chapter confirm the findings in the second 

empirical chapter, as it is observed that the old countries showed more downgraded 

credit ratings in response to the new regulations (see section 2.5). In addition, the 

developed members have high enforcement levels compared to the less-developed 

members, thereby showing that economic development also affects the level of 

enforcement. Furthermore, the western members showed the highest enforcement 

levels compared to the regions of the EU. These results are consistent with La Porta 

et al. (1998), who claim that GDP per capita plays an important role in enforcing the 

rules in the EU since most of the developed and western members are considered the 
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wealthiest countries in the union. Regarding the other determinants of enforcement, it 

is found that cultural variables are important for the enforcement index in the case of 

old members. In the case of developed countries, the GDP and unemployment rate 

variables matter, while only the population variable is important for the enforcement 

index of less-developed members (ignoring the cultural variables). For the region 

dimension, only the unemployment rate variable is an important factor for the 

enforcement index of western members, while in the case of eastern members, most 

of the variables matter for the enforcement index. 

In summary, recent regulatory measures targeted at the rating industry aim to 

reduce excessive risk-taking while improving financial market stability and 

transparency. The impact and efficacy of these initiatives are yet unclear to a large 

extent. In this context, the present thesis aims to contribute to the academic literature 

and policy areas by producing valuable evidence and knowledge on the nature of 

these changes and how they have influenced CRA behaviour. Specifically, the thesis 

adds to the literature in two important ways. First, the thesis contributes to the ongoing 

discussion on the best procedures for future CRA regulation by offering a clearer 

understanding of how the European Union's regulatory changes (CRA I, II, and III) can 

influence the ratings in the sector. Second, the thesis sheds light on an important 

aspect that is rarely addressed by researchers, which is the enforcement of the 

legislation. It examines the importance of the enforcement of regulations and 

documents the factors behind the discrepancy in their enforcement rates across 

countries. 

1.4. Thesis Structure 

The thesis is organised into five chapters. After this introductory chapter, the 

influence of the new EU regulatory changes on CRA behaviour is investigated in 
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Chapter 2. Then, the impacts of the restrictions on the accuracy of credit ratings issued 

by CRAs are examined in Chapter 3, while Chapter 4 explores the enforcement of the 

legislation by the EU members. Finally, Chapter 5 concludes the thesis with a 

summary of results and policy implications. 
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Chapter (2): The Behaviour of Credit Rating Agencies in 

Response to the EU Regulations 

2.1. Introduction 

The mortgage crisis in the US and the ensuing global financial crisis displayed 

the shortcomings of the deregulated financial markets, including the credit rating 

sector (Golden and Vogel, 2010). The self-regulation of the financial institutions and 

CRAs was expected to ensure efficient workings of the markets thanks to competition, 

market discipline, and reputational concerns (Omarova, 2010). However, the crisis 

showed that the self-regulation principle did not work as expected since the financial 

institutions and rating sector engaged in intensive levels of toxic financial innovation, 

excessive risk-taking, inflated ratings of financial assets, and systemic risks. Given 

these shortcomings and the role of CRAs in the global financial crisis, the CRAs have 

been criticised by the Financial Crisis Inquiry Commission and the United States 

Permanent Subcommittee on investigations in 2011 because they could not predict 

the crisis and were not able to evaluate risks properly (Kashyap and Kovrijnykh, 2015). 

The Commission believed that the inflated ratings issued by CRAs led to an increase 

in the default of risks, and thereby contributed to the financial crisis. Therefore, the 

work of CRAs has become subject to more public and regulatory scrutiny after US 

sub-prime crisis (Knowledge and Wharton, 2009).  

Due to the above problems in the sector, policymakers have become 

determined to regulate the credit rating industry because of their important role in 

financial markets as they evaluate the default of risks of firms and countries. Namely, 

CRAs provide fundamental information and ratings on the financial health and risks of 

major economic players in the markets. Then, the investors in financial markets take 
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into account the rating of their investment opportunities, and based on these ratings; 

they decide on their portfolio allocation. This process is also important for the efficient 

workings of the markets as ratings play a major role in the allocation of scarce 

resources (such as physical capital and financial assets) in the economy. Another 

critical aspect of the ratings is their effect on the cost of borrowing, as a high rating 

makes the issuer pay a low fee while a low rating makes the cost of borrowing high. 

Through this mechanism, finance managers and CFOs pay a lot of attention to credit 

ratings (Graham and Harvey, 2001). From the regulators' point of view, credit ratings 

are used as a reference when they issue any directive or rule, such as the limitations 

on the options of investment for commercial banks, insurance companies, and pension 

funds (Becker and Milbourn, 2011). Hence, these different functions reflect the crucial 

role that CRAs have in the financial markets and their impact on the financial stability 

of markets. Therefore, the CRAs have been criticised by the players in the financial 

markets post the financial crisis in 2007-2008. 

As a result of the shortcomings in the credit rating sector before the global 

financial crisis and the important criticisms targeted at the CRAs, there has been a 

tendency to create reforms to the financial markets in the US and the EU in order to 

avoid any financial distress in the future. In Europe, regulations of CRAs are issued to 

address any imbalances that affect the rating's quality (Knowledge and Wharton, 

2009). The EU issued the first rule in 2009 that regulated the work of CRAs in the 

European financial markets after a century of self-regulation (Bayar, 2014). Regulation 

1060/2009 (CRA I) was the first one, followed by regulation 513/2011 (CRA II), and 

Regulation 462/2013 (CRA III). These labels are used in the thesis to refer to the 

corresponding regulatory changes.  
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The EU policymakers expect that the new regulations will make CRAs more 

conservative by decreasing the corporate credit ratings compared to pre-regulations. 

The expectations of EU policymakers are reasonable, as Alp (2013) observed that 

CRAs issued more stringent credit ratings in 2002, which could be a result of more 

regulatory scrutiny following the crisis of Enron and WorldCom. Hence, these new 

rules could contribute to having more safe markets in the future by decreasing the 

presence of inflated ratings.  

The above discussions show that the main objectives of the new regulatory 

changes in the EU were to avoid inflated ratings and improve the quality of information 

and ratings by CRAs. In this way, the efficient working of the financial markets would 

be ensured. Hence, these regulations are expected to change the rating strategies 

and behaviour of CRAs in significant ways. In this context, the present chapter aims 

to examine how the regulations affected the behaviour of CRAs in the EU and whether 

the behavioural changes were towards the expected outcomes from the new 

regulations. Hence, this empirical chapter becomes useful in many aspects, such as 

measuring the impact of CRAs rules in European markets. Based on these findings, 

the regulators can have a clear vision of the effectiveness of these regulations and 

understand whether their goals have been achieved or not. The study is also important 

for investors or those interested in investments in EU markets. The CRAs have been 

strongly criticized for the financial crisis of 2007-2008 because the financial stability of 

markets is strongly correlated with the quality of credit ratings. Therefore, the changes 

in the rating strategies of CRAs would produce important consequences for the 

investors, as well. In addition, scholars and those interested in this field will benefit 

from this study to evaluate the regulations of CRAs and their impact on the CRAs’ 

behavior based on an extensive sample of all non-financial firms in the EU. To the best 
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of our knowledge, no other study has explored the impact of all these rules on the 

rating strategies and behaviour of CRAs. In other words, the present thesis is the first 

empirical study covering all the regulatory changes in the EU from 2009-2013 and their 

impacts on the rating sectors. 

Based on the above introductory remarks, the present thesis aims to explore 

the implications of new regulations on the credit ratings assigned by CRAs in the EU 

through a detailed panel dataset covering all active non-financial listed firms from 1993 

to 2018. Hence, this dataset that covers the years before and after the regulations 

becomes an important advantage of the present study. While the expectation of 

regulators is to improve the quality of ratings, the new regulations can also create 

some unintended consequences as they put new constraints on the sector. The 

problem is that the credit industry has never been regulated since it started. Therefore, 

shifting to a new regime could have adverse effects, and there can be different 

responses, unlike what the regulators expected. Hence, the relevant research 

questions of this empirical chapter are given as follows: Have CRAs been lenient 

before 2009? Have CRAs become more or less conservative in response to CRA I, 

CRA II, and CRA III? and Do CRAs care more for their reputation or market share? 

In order to answer the above research questions, this empirical chapter tests 

three hypotheses on the impact of EU regulations on credit ratings. While many 

studies such as Baghai et al. (2014) and Blume et al. (1998) argue that CRAs’ credit 

ratings become stricter over time, this chapter raises some doubts about the common 

idea in the market about the lenient behaviour of CRAs before the regulations. 

Therefore, the first hypothesis is the lenient hypothesis, which argues that the absence 

of mandatory rules regulating the work of the CRAs and addressing the issues of this 

industry resulted in the issuance of more lenient ratings by CRAs. Issues such as 
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conflicts of interest, lack of transparency, and no accountability made the CRAs assign 

inflated ratings before the crisis. Hence, the overly optimistic rating played a crucial 

role in the global financial crisis of 2007-2008. The second hypothesis is rating 

conservatism, which argues that assigning favourable ratings would make CRAs 

subject to fines and financial liabilities unlike when giving more conservative ratings 

(Bannier et al., 2010). Accordingly, the new regulatory rules could push the CRAs to 

be more conservative in setting credit ratings in order to avoid any possibility of fines 

once issuing inflated ratings (fewer conservative ratings). The reputation hypothesis is 

the third one, which states that CRAs may lower ratings beyond a level warranted to 

protect their reputation (Morris, 2001). In other words, the driver of the CRAs when 

issuing ratings is their reputational concerns more than the typical financial factors 

used by the analysis of CRAs. These three research hypotheses imply different 

behavioural changes for CARs in response to regulatory changes. The present 

chapter produces empirical evidence to test these hypotheses and document the main 

mechanisms that regulations work through.  

In terms of the methodological approach, following  Baghai et al. (2014), OLS 

and ordered logit models have been employed and firm, industry, and country fixed 

effects are included in these regression models. The inclusion of fixed effects is 

important as they would control for the time-invariant characteristics on these 

dimensions and decrease the risks of omitted variable bias in the results (Wooldridge, 

2010). In addition, time-fixed effects (i.e., year dummies) are included in the regression 

equations to capture the possible change of CRAs’ behavior post-rules. Accordingly, 

regression equations for five models (two ordered logit and three OLS models) are 

estimated. The analysis uses a sample of 1,315 non-financial firms listed in EU 

financial markets from 1993 to 2018. The findings are contrary to the expectations of 



 

23 

 

the legal regulators and confirm that CRAs were not lenient before the rules. These 

results are consistent with the studies of Blume et al. (1998) and Baghai et al. (2014), 

who observed that CRAs standards are becoming more stringent over time. In 

addition, Alp (2013) finds evidence of a move towards assigning stricter ratings 

following the collapse of Enron and WorldCom in 2002. Moreover, the present thesis 

finds that the legalizations have not affected the behaviour of CRA post-2009. There 

was no clear impact except in 2016, which recorded a change during the whole period 

from 2010-2018. Hence, these findings are also against the results of Nataf et al. 

(2018) and Dimitrov et al. (2015). Therefore, this empirical chapter produces important 

findings and evidence on the impact of regulations on the behaviour of CRAs.  

The thesis contributes to the credit rating literature by highlighting and 

examining an important area have has not been covered so far. To the best of our 

knowledge, the paper by Nataf et al. (2018) is the only study that examines this 

research topic empirically. However, it has various limitations, such as a short sample 

period, the inclusion of only Eurozone members, and the examination of CRA I only. 

In contrast, the present thesis uses a sample of all non-financial firms listed in EU 

prime financial markets representing 26 countries for a longer period. Using a sample 

of non-financial firms has important advantages compared to using a sample of only 

financial firms when investigating the rating sector. This is because the number of non-

financial firms is higher than the number of financial firms, the financial weight of non-

financial firms in the economy is much higher, and they represent the majority of stock 

market capitalisations. Hence, omitting these non-financial firms from the analysis 

would produce an incomplete picture of the impact of regulatory changes in the credit 

rating sector. Therefore, it can be argued that the present thesis is more 
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comprehensive, and the findings are more accurate in reflecting the implications of 

regulatory changes. 

The rest of this study proceeds as follows: Section 2 provides background 

information through the review of relevant literature about the main challenges to 

CRAs, self-regulation, mandatory regulations, and the behaviour of CRAs. Then, 

Section 3 describes the research approach, sample criteria, and methods of analysis, 

while Section 4 presents the empirical results and analysis. Section 5 provides 

robustness test analyses. Finally, Section 6 concludes the chapter. 

2.2 Literature Review 

2.2.1 The Main Challenges in the Credit Rating Industry 

The review of the relevant literature shows that the credit rating industry faces 

many challenges that affect rating quality (Duff and Einig, 2009; Bolton et al., 2012; 

Bar-Isaac and Shapiro, 2013; Hau et al., 2013; DeHaan, 2017). These challenges 

have been examined extensively in the literature, while the present thesis reviews the 

most common barriers that are relevant to the research questions. Conflict of interest, 

reputation and competition, transparency, and civil liability are the most important 

aspects discussed in the relevant literature as problems that threaten the quality of 

CRAs. Hence, the regulatory changes in the EU targeted these aspects by 

encouraging transparency, minimizing the conflict of interests, and promoting 

competition and civil liability. In this context, the following sections highlight these 

aspects before moving to the CRAs regulations with more details. 

2.2.1.1 Conflict of Interest 

Conflict of interest is a big issue in the CRA industry as there can be strategic 

relationships between rating firms and their clients. Policymakers have highlighted this 
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aspect after the financial crisis as one of the main problems affecting rating quality 

(Utzig, 2010). To document this conflict openly, the goal of the issuers who pay the 

CRAs is not to get ratings with high quality; their goal is to get high ratings (Boylan, 

2012). This is an expected goal given the profit-maximising and self-interested nature 

of private firms. This situation has two negative effects on the quality of ratings 

assigned by CRAs (Bolton, 2012). Firstly, it encourages rating shopping, which 

influences efficiency. In this case, the issuer has the incentive to change its CRA when 

it receives an unfavourable rating. This situation may push CRAs to change their 

behaviour and lower their standards to avoid losing their clients. Secondly, conflict of 

interest results in CRAs exploiting investors' trust by issuing high ratings during boom 

markets. In this case, after having done business with CRAs for an extended period, 

investors would naturally trust the professionalism of the CRAs. Thus, investors will 

depend on their judgment. Credit rating agencies understand this strategic interaction 

and may exploit the trust they have garnered in boom markets by being more lenient 

in order to gain more clients or more fees. This is another expected result, this time on 

the dimension of rating companies, as credit rating firms are also profit-maximising 

and self-interested private entities.  

As evidence of a conflict of interest, Kashyap and Kovrijnykh (2015) find that 

the credit ratings ordered by the issuer are less accurate than the ratings called by 

investors. In addition, the authors find that the most accurate credit ratings are those 

issued by CRAs without an order from any party in the market. The findings of a study 

by Baghai and Becker (2017) about India confirm the results of previous studies on 

the negative impacts of conflicts of interest. The authors show that issuers paying 

CRAs in India for financial services but not credit rating services obtained higher 

ratings than issuers who had no business with these CRAs. Thus, while the ability of 
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the issuers to repay their obligations was not strong, the ratings they received were 

unrealistic. In addition, Kraft (2015) finds that ratings-based contracts led CRAs to 

behave favourably towards issuers. 

Given the evidence on the conflicts of interest in the rating sector, Manns (2009) 

argues that the quality of ratings is affected heavily by this problem, and in order to 

avoid conflicts of interest, the SEC should supervise the process by which fees are 

paid to CRAs. Consistent with this study’s suggestion about who should pay to CRAs, 

Pagano and Volpin (2014) claim that two courses of action are necessary to obtain 

high-quality credit ratings. First, the entity that pays for the credit rating should be the 

investor, not the borrower. Second, the investor must gain a clear image of the details 

of the debt product. The authors suggest that absent a way to change the current 

situation (in which the issuer pays the CRA), the adverse effects of the existing 

structure need to be minimised by forcing issuers to pay their fees upfront and credit 

shopping should be prohibited. Hence, the relevant literature identifies conflicts of 

interest as a fundamental problem in the credit rating sector and proposes various 

measures to address them.  

2.2.1.2 Reputation and Competition 

Reputation and competition play important roles in the credit rating sector, as 

the market structure is relatively less competitive and reputation concerns are 

important factors for the rating firms (Dittrich, 2007; Becker and Milbourn, 2008; 

Camanho et al., 2022). Their role and interaction in the CRAs industry have been 

subject to considerable debate. Reputation is an important factor that issuers and 

investors take into account when selecting CRA. Therefore, CRAs pay attention to 

their reputations, and CRAs behave less favourably towards issuers when the cost of 

their reputation is high (Kraft, 2015). Consistent with this principle, higher reputation 
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levels would be expected to improve the quality of ratings (Smith and Walter, 2002). 

Agencies will be keen to enhance the confidence of all parties in the market in their 

accurate assessments, which will attract additional customers. Therefore, quality also 

leads to a good reputation, thereby increasing the market share. In addition, 

Schellhaab and Wied-Nebbeling (2007) mention that states accredit CRAs as a 

reference point for all parties involved in the financial markets to assess the credibility 

of any security or financial product. The advantage thus gleaned by states from the 

operation of CRAs relates only to large and reputable agencies such as Moody's, 

Standard & Poor's, and Fitch. Therefore, reputation is the critical factor relied on by 

agencies to maintain their market position. Moreover, Covitz and Harrison (2003) state 

that when CRAs aim to change a bond's rating, reputation is the main consideration. 

According to these studies, reputation is an important factor that prevents or minimizes 

the negative impacts of competition, as CRAs pay attention to their reputation. 

Despite the calls made by several regulatory and supervisory authorities to 

increase competition, doing so would not serve the financial market as it can decrease 

the relevance of the reputation channel (Becker and Milbourn, 2011). For instance, 

when Fitch entered the credit rating market, a decline in rating quality was observed. 

It is noticed that the regulators believe competition to be a high motivation factor for 

the firm to present a high-quality product; however, with the nature of the work of 

CRAs, the main question is the relationship between competition and rating quality. In 

other words, a credit rating is a product that is asked by an issuer who pays to get a 

high rating not accurate or high-quality ratings (Boylan, 2012). Hence, competition can 

increase the likelihood of clients shopping for rating firms with inflated ratings. This 

situation may make CRAs more lenient when giving ratings in order to keep their 
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clients, especially with the entry of more competitors. Consistent with this argument, 

Dimitrov et al. (2015) claim that increased competition decreases credit rating quality. 

Moreover, Bolton et al. (2012) state that when the competition in the CRAs 

industry is high, that could result in an increase in rating shopping. Another recent 

study by Flynn and Ghent (2018) finds that rating shopping increases with the entry of 

new CRAs as these new CRAs would be giving higher ratings to get more clients. 

Furthermore, Behr et al. (2016) show that the quality of credit ratings increased with 

restricted competition after the SEC regulation in 1975. 

The above papers show that increased competition can decrease the quality of 

ratings as rating firms compete for clients and market share. However, there are also 

studies arguing for the benefits of competition in the sector. For example, Bae et al. 

(2015) hold the opposite view of the previous papers regarding the negative impact of 

competition on the corporate bond market, as the authors argue that there is no 

compelling evidence about this channel. In a similar paper, White (2010) argues that 

competition enhances the quality of credit ratings on the condition of less regulation. 

As another possible benefit of competition, Cinquegrana (2009) notes that competition 

promotes innovation and is useful for the quality of ratings. The author argues that 

because of the different nature of the credit rating industry, no CRA could be a 

competitor in the credit rating industry without a good reputation. Therefore, the CRAs 

have to build a significant reputation in the market, which is difficult because three big 

CRAs control 94% of the credit rating industry. The author claims that this natural 

barrier is not helping the CRAs industry to have high competition. Overall, the review 

of the relevant literature shows that the majority of the studies have views against the 

competition in the rating industry. Even the papers that defend competition have either 

certain conditions or just present theoretical perspectives. 
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2.2.1.3 Transparency 

The transparency aspect has been mentioned by several studies as well as by 

the EU regulations as a goal to improve the quality of ratings in the CRA industry. 

Encouraging the transparency of CRAs was directly related to the financial crisis as it 

was the aim of policymakers even before the crisis (Hunt, 2009). The policymakers 

have taken the view that the credit rating industry will be better with more transparency, 

giving all parties more information about the rating processes, fundamental criteria 

used in the generation of ratings, methodological approaches, and any conflicts of 

interest with clients. Consistent with this argument, Borod and Bartlam (2012) 

recommend CRAs submit several disclosures relating to the financial and legal 

aspects, the actual and potential conflicts of interest, and the methodologies that are 

used in the ratings. 

According to Cinquegrana (2009), transparency is helpful for the CRAs industry 

and hence the financial markets since the quality of credit ratings will be easier to be 

evaluated and the reliance of clients on the credit ratings will decline. In addition, the 

users of these ratings will be aware of the meaning of ratings and their potential effects. 

In other words, making the data and the methods used by CRAs available to the public 

will increase the awareness of customers. Hence the use of these ratings will not be 

only for risk evaluation but market players will have access to a broader set of relevant 

information. Another study conducted by Bolton et al. (2012) mentions that the 

methodology that used by CRAs looks like a black box. Therefore, this box should be 

opened to let the issuers and investors have a more complete image so they can 

decide whether this rating has resulted from a strong methodology or not. However, 

this justification does not make sense if the CRAs' clients could evaluate the quality of 

ratings in advance, so there is no need for the existence of CRAs as these clients 
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would know how to analyze the methods and data published for transparency 

purposes (Hunt, 2009). Another criticism of transparency is that transparency could 

negatively affect CRAs’ desire to develop and improve their methods, as these 

methods will be available for the other competitors (Cinquegrana, 2009). Given that 

the methodologies of CRAs can include proprietary information and extensive human 

capital investment, the transparency argument needs to have some limits on the extent 

of information that CRAs would release to the markets.  

2.2.1.4 Civil Liability 

Limited studies highlighted civil liability recently, while CRA III mentioned it as 

an essential part of improving credit rating quality. Most of the reviewed studies were 

conducted before the issuance of this amendment; however, they discussed the 

advantages and disadvantages of this new regime and their expected impact on the 

credit rating industry. Looking back on history, all parties in the financial markets are 

accountable for any bad behaviour except CRAs, which have protection from civil 

liability or are at least subject to limited liability (Schellhaab and Wied-Nebbeling, 

2007). For example, financial institutions were heavily fined for their excessive risk-

taking and reckless behaviour during the global financial crisis, whereas CRAs did not 

face any major legal issues or liabilities for their inflated ratings contributing to the 

crisis. In another study, Goel and Thakor (2011) indicate that credit rating quality is 

affected positively by legal liability, giving the issuers and investors the right to ask for 

compensation from CRAs. But they still have to present evidence that the CRA has 

been biased or negligent.  

Despite the aforementioned positive benefits of civil liability with the goal of 

making CRAs liable for their ratings and protecting the financial markets from any 

inaccurate ratings, the new system could also produce negative consequences on the 
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quality of ratings. For example, the presence of civil liability can motivate CRAs to 

issue deflated ratings just to avoid any lawsuit. Consistent with this adverse impact, 

Schellhaab and Wied-Nebbeling (2007) argue that the social cost of this new regime 

(civil liability) could be higher than the benefits as it could be subject to false or fake 

cases. Notwithstanding these risks, the main advantage of civil liability is that moral 

risks could be decreased with more legal liability, and CRAs may spend more effort to 

ensure that the issuers and investors will be aware of the information that they need 

in order to judge the ratings to avoid legal penalties (Goel and Thakor, 2011). A more 

recent study conducted by Moosa (2017) claims that civil liability could address the 

problems of CRAs, but it might be a difficult solution to implement in practice. Overall, 

the review of the relevant papers shows that civil liability could have both negative and 

positive consequences, with no strong evidence for any of these views. 

2.2.2 Background of Self-regulation 

Although the EU has enacted several instruments to regulate the financial 

markets in order to enhance investments and protect investors from financial distress 

or bankruptcy, no acts dealt directly with the CRA industry until the global financial 

crisis (Conte and Parmeggiani 2008). However, many directives influencing CRAs 

indirectly were issued such as Directives 2003/6/CE, 2003/125/C.E., 2004/39/C.E., 

and 2006/48/C.E. along with IOSCO principles, which are considered self-regulation 

(De Pascalis, 2015). 

In order to understand the consequences of the transformation of the credit 

rating industry from market-based self-regulation to government-based regulations, 

Pagliari (2011) mentions that the Great Recession of 2007-2009 and the collapse of 

Wall Street in 1929 (during the Great Depression) are very similar according to the 

vision of many researchers and policymakers. The author argues that both crises 
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occurred after years of financial innovation and a boom in financial markets and 

resulted in heavy losses for the global financial markets. As a result, public authorities 

reacted by increasing the role of government in the financial markets and regulating 

private players more extensively. Pagliari (2011) believes that there has been a 

change in the regulatory approach represented in two points: regulators are expanding 

the regulatory oversight of CRAs, and self-regulation initiatives have not received a lot 

of support. The reason for this change has been indicated by Cinquegrana (2009), 

who mentions that self-regulation is ineffective. Moreover, Utzig (2010) finds that the 

internal amendments made by CRAs in response to the financial crisis had little effect 

on the market. Therefore, it has become essential that governments issue new 

regulations governing the market, rather than relying on the self-regulated market, 

which was a failure according to De Pascalis (2015). 

While the experience of the global financial crisis showed the limitations of self-

regulation, there are also arguments for the implementation of self-regulation in the 

credit rating industry. For example, Schellhaab and Wied-Nebbeling (2007) claim that 

self-regulation is more appropriate for the industry of CRAs as there would not be any 

constraints put by regulations. Consistent with this view, White (2010) argues that 

increased regulation for CRAs would not be as useful as limited regulation. In other 

words, restricting the activity of this industry through regulations could have a reverse 

effect on the market. Overall, earlier studies generally focus on the benefits of self-

regulation, while more recent studies, especially after the global financial crisis, 

emphasise the limitations of self-regulation and argue for government regulation.  

2.2.3 Background of Regulatory Setting 

This part reviews the history of regulations related to the CRAs in the EU, with 

more attention on CRA I and their amendments in order to explore their goals, 
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mechanism, and matters. This section is essential to compare the related articles that 

have discussed the impact of regulations with the results the present thesis gets and 

then see if the new results are consistent with the findings of previous studies. 

2.2.3.1 Regulation No. 1060/2009 (CRA I) 

In response to the global financial crisis of 2007-2008, a massive reaction led 

to demanding government regulation through several initiatives and forums in the EU 

(De Pascalis, 2015). Given the shortcomings of self-regulation as displayed during the 

crisis, the specialists in the industry have become more convinced that CRAs should 

be regulated for the market's interests and financial stability purposes. Consistent with 

these arguments, Papaikonomou (2010) claims that there is a need for new regulation 

targeting all markets in all aspects, representing a break from the past regime of self-

regulation, which dealt with some areas with limited rules. More than that, coordinated 

regulations have to be set in order to regulate the CRAs industry in the EU and US, or 

issues such as conflict of interests and registration processes would not be avoided 

(Mollers, 2009). 

In response to these demands for government regulation of the credit rating 

industry, the EU CRA I1 was implemented, which was the first piece of legislation 

dealing directly with the business of credit rating agencies (Eur-Lex, 2014). This 

regulation aimed to “regulate the activity of credit rating agencies to protect investors 

and European financial markets against the risk of malpractice” and “guarantee the 

independence and integrity of the credit rating process and to improve the quality of 

the ratings issued” (Eur-Lex, 2014, n.p.). Borod and Bartlam (2012) point out the main 

                                                 
1 This is the first rule in the history of credit rating industry in the E.U. which was issued in 16 of September 

2009. https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2009.302.01.0001.01.ENG.  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2009.302.01.0001.01.ENG
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goals of this regulation as follows: reduce conflict of interest, promote transparency, 

forbid rating shopping, regulate the work of foreign agencies, use robust rating 

methods, and urge CRAs to submit several disclosures. 

As a general evaluation of CRA I, Staikouras (2012) claims that CRA I is a 

balanced tool that addresses the shortcomings of self-regulation and sets the general 

framework for the work of agencies but at the same time does not interfere in the heart 

of its work excessively. However, the author argues that there is a need for more 

commitment in some areas such as market classification, financial relationships with 

classified entities, misuse of internal information, accountability, and transparency. 

Consistent with these points, Papaikonomou (2010) indicates that the urgency in 

issuing the CRA I led to gaps in some areas like issuer pays and more reliance on 

ratings without treatment. The author emphasises the need for more research on 

reforms in many aspects such as interlinks of credit rating, market abuse, and the 

impact of transparency and competition. In addition, Quaglia (2011) finds no significant 

change in terms of the framework used by the EU before and after the crisis to regulate 

the financial markets. The author argues that long legislative time and many 

discussions before issuing the regulations prove that the problem with the reforms is 

mainly politics, not economics. 

While earlier studies provide some useful discussions on the need for 

regulation, it can be argued that the more important area is to explore the behaviour 

of the CRAs after these new rules. An example in this respect is a study done by 

Dimitrov et al. (2015) about the impact of the Dodd-Frank Act issued in the US. The 

author finds that rating quality did not improve after the Act, and there is no evidence 

for more informative credit ratings. Moreover, more issuances of lower ratings were 
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observed; however, generalizing these results could be inaccurate since different 

parties have issued the regulations in the EU and US. 

2.2.3.2 Regulation No. 513/2011 (CRA II) 

The first regulatory amendment regarding the credit rating industry was issued 

in 2011 (i.e., CRA II)2, just two years after the first regulation (i.e., CAR I in 2009). 

according to Papaikonomou (2012), the short time span between these two 

regulations could indicate the urgency of issuing the first regulation after the global 

financial crisis. However, some studies such as Schammo (2011) also point out that 

this amendment was a normal reaction to the establishment of the European 

Securities Market Authority (ESMA), which replaced the European Securities 

Regulatory Commission in January 2011. As a result, there was a need to define the 

ESMA's responsibilities and the scope of its work. According to Bayar (2014) and 

Quaglia (2013), ESMA has been given more powers to supervise the CRAs, follow up 

on their work, and ensure compliance with the law.  

In contrast to the above arguments for the EU regulations on the credit rating 

industry, Schammo (2011) claims that the current situation is fraught with uncertainty 

about the extent and limits of discretionary powers, which is unhealthy and must be 

addressed and clarified. According to the author, the intentions and purposes of EU 

regulations are unclear regarding the powers given to the ESMA. Schammo (2011) 

argues that there is considerable criticism of the implementation of the Meroni 

doctrine, which is a view that CRAs have different environments and that the 

institutional balance between all parties in the market must be respected. In other 

                                                 
2 First amendment to rule 1060/2009 which issued in 11 May 2011. https://eur-lex.europa.eu/legal-

content/EN/TXT/?toc=OJ:L:2011:145:TOC&uri=uriserv:OJ.L_.2011.145.01.0030.01.ENG.  

https://eur-lex.europa.eu/legal-content/EN/TXT/?toc=OJ:L:2011:145:TOC&uri=uriserv:OJ.L_.2011.145.01.0030.01.ENG
https://eur-lex.europa.eu/legal-content/EN/TXT/?toc=OJ:L:2011:145:TOC&uri=uriserv:OJ.L_.2011.145.01.0030.01.ENG
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words, this amendment has been issued to improve the quality of the assigned credit 

ratings by giving the ESMA additional powers. However, there are concerns about the 

work of ESMA with different environments of EU members that could lead to some 

issues. 

2.2.3.3 Regulation No. 462/2013 (CRA III) 

CRA I clarified the aim and goals while the first amendment CRA II determined 

the ESMA's responsibilities. In contrast, CRA III3 focused on regulating the credit 

market itself, paying more attention to the problem of conflicts of interest, and 

restricting the most important parties in the credit market (Bayar 2014). Before issuing 

the CRA III, Camanho et. al. (2012) discussed a proposal for Regulation CRA III. The 

proposal was aiming to enhance the competition to avoid conflict of interest, limitation 

on the maximum market share for each agency, and ask the issuers to use multiple 

rating agencies periodically. The authors find that these proposals may have adverse 

effects. For instance, when the agency approaches its maximum limit, it will not 

maintain its reputation and issue oversized ratings. In addition, the rotation of agencies 

will lead to exaggerated ratings. The agencies will ensure that they have access to 

customers regardless of their reputation and hence will not care about the accuracy of 

their ratings. The study argues that new competitors' entry into the market based on 

promoting the proposed law will lead to negative results. For example, Dominion Bond 

Rating Service is a new CRA in the market, and it was more lenient than other 

agencies (Camanho et. al., 2012). 

                                                 
3 This is the second amendment to rule 1060/2009 in 21 May 2013. https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=celex%3A32013R0462.  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32013R0462
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32013R0462
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Moreover, Nataf et al. (2018) observe that enhancing competition has not been 

one of the main objectives of the new regulations. The evidence of this study is that 

competition was not mentioned in the text of the regulations and was only mentioned 

in the preamble, which made CRAs less committed to it. However, it is seen that CRA 

III puts more emphasis to support new competitors in the credit rating industry in 

several ways (Cash, 2017). First, it removes references to CRAs for the regulatory 

purpose from financial legislation. Second, it requires the issuer or any third party to 

obtain a credit rating from an agency with a share not exceeding 10% of the total 

market share. 

Furthermore, few studies have highlighted Article 35(a) of CRA III4, which is 

concerned with the new regime of civil liability for CRAs. According to De Pascalis 

(2015), the EU Committee believes that the unification of the civil liability system for 

all member countries through this new system provides adequate protection for all 

investors in the EU despite the objection of agencies. From the point of view of De 

Pascalis (2015), the CRAs do not have to be more conservative under this regime as 

the article protects them from any false claims by forcing the investors to present 

specific and clear evidence. 

Under the new regulations with CAR III, there are concerns by the issuers that 

the claimers will use these regulations to blame CRAs if there is any inaccurate rating. 

As a result, the CRAs might be inclined to issue deflated ratings (i.e., rating levels 

below the ratings implied by fundamentals and the financial health of companies) to 

avoid any potential lawsuit by users of their ratings. On the other hand, the regulators 

have different views, as they believe that this article will protect the investors, users, 

                                                 
4 https://www.legislation.gov.uk/uksi/2013/1637/made.  

https://www.legislation.gov.uk/uksi/2013/1637/made
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and hence the market from inflated ratings. In this context, whether the new 

regulations lead to deflated ratings becomes an important research question, with 

crucial policy implications.  

2.2.4 Behaviour Credit Ratings Agencies Pre and Post-Mandatory 

Legislations 

Historically, CRAs have been severely criticized after every financial crisis 

(such as the Enron crisis and the global financial crisis) due to the exaggerated credit 

ratings of high-risk firms. These financial crises, which often result in regulatory 

actions, may lead to a tendency by agencies to reduce their credit ratings. One of the 

most important studies in this regard is Blume et al. (1998), who discuss the behaviour 

of CRAs even before the regulatory changes in the EU and the US. The authors 

mention that there was no lenient behaviour and CRAs decreased their credit ratings 

over time. For example, if a firm gets an AAA rating in a particular year, it will later get 

only an AA rating for the same economic and financial features as before. So, CRAs 

do not seem to be inclined towards inflated ratings. Consistent with this study, Baghai 

et al. (2014) examine a sample of non-financial firms from the US for the 1985-2009 

period. These authors also observe no lenient behaviour by CRAs, and in contrast, 

their results indicate that the CRAs’ standards become stringent over years. 

Accordingly, it seems that the CRAs were not lenient for the period before the 

compulsory regulations. 

Regarding how CRAs react to mandatory regulations of the credit rating 

industry, we are only aware of two studies. The first is Dimitrov et al. (2015) about the 

impact of the Dodd-Frank Act issued in the US and this study finds more downgraded 

ratings by CRAs in response to the Dodd-Frank Act. The second is Nataf et al. (2018) 

about the influence of CRA I issued by the EU. This study finds that Moody's ratings 
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were affected by the CRAs through detailed modifications to the grading process and 

changes in the magnitudes of ratings. However, this study only covers CRA I and uses 

a small sample over a short time span. The present thesis extends these analyses 

over many years covering the pre and post-regulatory changes for a very large sample 

of non-financial companies. In this way, it presents a more comprehensive picture of 

the impact of the regulatory changes on the rating strategies and behaviours of CRAs 

in the EU.  

2.3 Research Outline 

Different methodological approaches can be used to examine research 

questions in social sciences, including business studies (Saunders et al., 2015; Hair 

et al., 2019). Specific methodologies would be chosen based on the nature of the 

research question, the availability and nature of data (such as qualitative or 

quantitative data), and established approaches in the relevant literature. In this 

context, the methodological approach is crucial to obtain valid and reliable findings 

and satisfy the objectives of the research. The literature is very broad on the 

examination of credit ratings, and following similar methodologies to the relevant 

papers is important to produce comparable results so that the findings of the thesis 

can be put in the appropriate context. Hence, a quantitative approach, similar to many 

papers in the relevant literature, is used to study the impact of EU regulations on CRAs’ 

behaviour. 

2.3.1 Data Description 

The data used to investigate the research question of this chapter are the 

annual financial data. The relevant data are collected for companies covering the 

period before and after the imposition of new regulations so that the impact of these 
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regulations can be studied in detail. The sample only contains the firms listed in prime 

financial markets for the period from 1993 to 2018. Therefore, there are many missing 

observations, especially in earlier years and for Eastern Europe members. The S&P 

Capital IQ database is used to collect the needed data to compute the independent 

variables from 1993 to 2018. 

In terms of the control variables, S&P uses ten main ratios when analyzing the 

capability of the firms to repay their obligations or debt (Blume et al., 1998). Interest 

coverage, operating margin, long-term debt leverage, total debt leverage, market 

value, market model beta, and standard errors have been employed as explanatory 

variables by Blume et al. (1998). In a more recent study, Baghai et al. (2014) use the 

following variable to explain the rating behaviour of CRAs: total debt divided by total 

assets, cash and marketable securities divided by total assets, total debt divided by 

EBITDA (Earnings Before Interests, Taxes, Depreciation and Amortization), 

profitability (measured as EBITDA divided by sales), EBITDA to interest payments, the 

volatility of profitability, the log of the book value of total assets, tangibility (measured 

as net property, plant, and equipment divided by total assets (PPE/Assets)), capital 

expenditures divided by total assets (CAPEX/Assets), convertible debt divided by the 

total assets (ConvDe/Total Assets), rental payment divided by the total assets 

(Rent/Assets), the firm's beta, and firm's idiosyncratic risk. So, it is seen that Baghai 

et al. (2014) use similar variables as Blume et al. (1998) but include additional 

variables. The explanatory variables in the present thesis are chosen as the same 

variables in Baghai et al. (2014) conditional on variable and data availability. In 

addition, the thesis uses some macro variables to control the effect of macroeconomic 

factors on credit ratings as mentioned by Galil (2003) and Dimitrov et al. (2015).  
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For the dependent variable, following Baghai et al. (2014) and Kisgen (2006), 

the thesis uses domestic long-term issuer credit ratings. Baghai et al. (2014) collect 

the credit rating data of debt while the thesis gathers the yearly credit rating data of 

non-financial firms in the EU. These studies use ratings from S&P, so the thesis also 

uses the S&P Capital IQ database to gather the domestic long-term issuer ratings for 

the empirical analysis. There are 21 different categories for S&P long-term issuer 

credit ratings, and the higher rating is AAA while the lower rating is C (S&P, 2019). In 

other words, the higher rating means that the issuers have a high ability to meet their 

obligations. In comparison, the lower rating means that the issuer has a high risk to 

meet its obligations. 

Table 2.1 provides the list of credit rating scores used by S&P. Credit rating is 

coded from 1 to 21 in descending order based on S&P’s methodology and definitions. 

AAA is considered the best rating, followed by AA+ and beyond. The ratings are 

subdivided into investment grade, which is between AAA and BBB-, and non-

investment grade which is between BB+ and C. 

The thesis aims to use all non-financial listed firms in the EU from 1993 to 2018 

to get a more comprehensive set of findings. Since the collected dataset is an 

unbalanced panel, no firms are excluded from the analysis to make the dataset 

balanced. The available regression methods can handle unbalanced panel datasets 

(Wooldridge, 2010), then the nature of the dataset does not pose any challenges to 

the empirical analysis. Based on these inclusion criteria, the sample contains data 

from 28 countries that are members of the EU. So, the sample coverage is broader 

than Boumparis et al. (2015), who use a sample of 18 countries in the Eurozone.  
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Table 2. 1: Credit Rating Scores 

Ratings Code 

AAA 1 

AA+ 2 

AA 3 

AA- 4 

A+ 5 

A 6 

A- 7 

BBB+ 8 

BBB 9 

BBB- 10 

BB+ 11 

BB 12 

BB- 13 

B+ 14 

B 15 

B- 16 

CCC+ 17 

CCC 18 

CCC- 19 

CC 20 

C 21 
The first column of the table shows the rating scales used by S&P to rank the clients. The 
second column converts these ratings to numeric values to be used in the empirical analysis. 

 

2.3.2 Methods and Choice of Analysis 

In order to perform the empirical analysis and hence answer the research 

questions, OLS and ordered logit regression models are utilised, similar to Baghai et 

al. (2014). In addition, firm fixed effects, country dummies, and industry dummies are 

included in the regression equations to control for the time-invariant characteristics of 

firms, industries, and countries. In other words, the dataset has data for nine industries 

and 28 countries, and since these countries and industries display great heterogeneity, 

it is necessary to control for these heterogeneities by using industry and country 

dummies. Moreover, year-fixed effects (i.e., year dummies) are included as the main 
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variables in the analysis in order to test any changes in the rating behaviour of CRAs 

after new regulations. In the full specifications of the regression models, firm-fixed 

effects are also included in the estimations. The alphanumeric structures in Table 2.1 

are converted to numbers extending from 1 (the highest credit rating) to 21 (the lowest 

credit rating). Then, the relevant regression model is given by the following equation: 

𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡

= 𝛽0 + 𝛽1𝐷𝑒𝑏𝑡/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽2𝐷𝑒𝑏𝑡/𝐸𝐵𝐼𝑇𝐷𝐴𝑖,𝑡 + 𝛽3𝐶𝑎𝑠ℎ/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡

+ 𝛽4𝐸𝐵𝐼𝑇𝐷𝐴/𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 𝛽5𝑃𝑃𝐸/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽6𝑃𝑟𝑜𝑓𝑖𝑡 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑖,𝑡

+ 𝛽7𝐶𝐴𝑃𝐸𝑋/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽8𝐿𝑜𝑔(𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒)𝑖,𝑡 + 𝛽9𝑁𝑒𝑔 𝐷𝑒𝑏𝑡𝑡

+ 𝛽10𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡 + 𝛽11𝐺𝐷𝑃 𝐺𝑟𝑜𝑤𝑡ℎ𝑡 + 𝛾 ∗ 𝑌𝑒𝑎𝑟𝑡 + 𝛿 ∗ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑗 + 𝜃

∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑘 + 𝜇 ∗ 𝐹𝑖𝑟𝑚𝑖 + 휀𝑖,𝑡                                                                         (2.1) 

 

A similar equation is used by Baghai et al. (2014), while the explanatory 

variables are selected following this study based on data availability, as well. In order 

to see the impact of regulatory changes on the credit rating levels, the above 

regression equation is estimated on data set from 1993 to 20018 and the year fixed 

effects or dummies are obtained from the estimations. The empirical analysis also 

includes detailed robustness checks to establish the reliability of findings. The 

following section discusses the independent variables in more detail, but providing 

economic rationales for the selection of these variables would be informative before 

proceeding to the empirical results. A very similar equation, along with the set of 

independent variables is also used in the study of Baghai et al. (2014).  

The independent variables include some firm-specific factors and 

macroeconomic conditions. The first two independent variables (i.e, debt/assets and 
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debt/EBITDA) are related to the leverage of companies. They show the levels of 

external financing relative to assets and earnings. If these ratios are high, the company 

would also face high debt service burdens relative to its assets and earnings. Hence, 

higher leverage ratios would increase financial risks and default probabilities. As a 

result, they would also affect credit ratings adversely. Then, the independent variable 

of cash/assets measures the cash and marketable securities as a ratio to assets. This 

variable would provide information on the cash holdings and liquidity conditions of the 

company. Higher values of the cash/assets ratio would show the financial health of the 

company in terms of liquidity and cash. Hence, this variable would be expected to 

affect credit ratings favourably. Similarly, the EBITDA/Sales variable provides 

information on the profitability of the firm and PPE/Assets shows the tangibility of its 

assets (which would be important for the collateral requirements in external financing). 

Hence, both variables would also affect the credit ratings favourably, as they show 

stronger financial health for companies. In the case of the ratio of capital expenditures 

to assets (i.e., the CAPEX/Assets variable), higher values would show the strong 

investment profile of the company that can affect its long-term survival positively. In 

return, this ratio is expected to affect the credit ratings favourably. Similarly, the higher 

book value of assets as a size indicator would be expected to affect credit ratings 

favourably. In contrast, volatility and negative debt dummy would have adverse effects 

on credit ratings as they indicate higher risks of default.  

Regarding, the macroeconomic variables, GDP growth would affect credit 

ratings positively as a healthy economy would imply strong demand for firms, thereby 

decreasing default risks. However, inflation would be negatively associated with credit 

ratings, as higher inflation rates can trigger monetary policy tightening and interest rate 

hikes, with adverse impacts on the debt-payment capacity of companies. Therefore, 
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the selected independent variables in equation (2.1) have strong economic rationales 

in terms of being important factors in the determination of credit ratings. In addition, 

the leading studies in the literature such as Baghai et al. (2014) use very similar 

independent variables in their analysis. Hence, the selection of the independent 

variable is also consistent with the relevant literature.  

2.4 Empirical Results and Analysis 

This section presents the results of the empirical analysis. Firstly, the variables 

employed in the rating models are reviewed, and the methods used to treat the issues 

related to the variables are discussed. Secondly, the summary statistics of variables 

alongside some explanatory tables are presented. Thirdly, the results of all models 

from (1) to (8) are reviewed in detail, including some tables and figures to answer the 

research questions. Finally, this chapter presents an analysis of the results of the 

empirical rating models. 

2.4.1 Data and Variables 

The initial sample is obtained for 1,778 firms, with data on credit ratings and at 

least one year of observation for total assets. When additional financial variables are 

collected for this sample, the sample size declines to 1,315. In this process, the firms 

from Estonia and Latvia are excluded from the sample, while all other EU member 

countries are included in the analysis. The sample size becomes 6,789 as the sample 

has a lot of missing data mainly in the earlier years. Figures 2.1 and 2.2 provide the 

distribution of the sample according to the geographical area and industry, 

respectively. Figure 2.1 shows that the UK has the highest number of firms in the 

sample, followed by Germany and France, while the countries with the lowest number 

of observations are Malta, Slovakia, and Croatia. According to Figure 2.2, the 
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industrials sector has the highest number of firms in the sample while the energy sector 

has the lowest number of observations. 

For the dependent variable, all the domestic long-term issuer ratings were 

obtained from the S&P Capital IQ database. In order to estimate the credit rating 

model, the following independent variables are utilised: (1) total debt divided by total 

assets (Book Lev), (2) cash and marketable securities divided by total assets 

(Cash/Assets), (3) total debt divided by EBITDA (Debt/EBITDA), (4) profitability, 

measured as EBITDA divided by sales (Profit), (5) the volatility of profitability 

(Volatility), (6) the log of the book value of total assets (Size), (7) tangibility, measured 

as net property, plant, and equipment divided by total assets (PPE/Assets), and (8) 

capital expenditures divided by total assets (CAPEX/Assets). These explanatory 

variables are common in similar studies such as Baghai et al. (2014), as mentioned 

previously in section 3.1. Variables such as convertible debt divided by the total assets 

(ConvDe/Total Assets), rental payment divided by the total assets (Rent/Assets), 

EBITDA to interest payments, the firm's beta (Beta), and firm's idiosyncratic risk have 

many missing data; therefore, they are excluded from the empirical analysis. For the 

macro variables, inflation and GDP growth data have been obtained from the World 

Development Indicators (WDI) database of the World Bank (2022) covering the 1993 

to 2018 period.  
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Figure 2. 1: Geographical Distribution of the Sample 

 

 

 

 

 

 

 

0 50 100 150 200 250 300 350 400 450

Austria (Primary)

Belgium (Primary)

Bulgaria (Primary)

Croatia (Primary)

Cyprus  (Primary)

Czech Republic (Primary)

Denmark (Primary)

Finland (Primary)

France (Primary)

Germany (Primary)

Greece (Primary)

Hungary (Primary)

Ireland (Primary)

Italy (Primary)

Lithuania (Primary)

Luxembourg (Primary)

Malta  (Primary)

Netherlands (Primary)

Poland (Primary)

Portugal (Primary)

Romania (Primary)

Slovakia (Primary)

Slovenia (Primary)

Spain (Primary)

Sweden (Primary)

United Kingdom (Primary)



 

48 

 

Figure 2. 2: Industrial Distribution of the Sample 

 

As in Baghai et al. (2014), the outliers for all independent variables are 

winsorized at the 99th percentile. The dummy variable (Neg Debt) is created following 

the method of Baghai et al. (2014), as the authors state "When the ratio of long- and 

short-term debt to EBITDA is negative, we set it equal to zero, but include a dummy 

variable equal to one if this ratio is negative, and zero otherwise (Neg. Debt/EBITDA)”. 

The same approach is followed because large debt ratios to EBITDA increase default 

risk while small ratios decrease default risk. When EBITDA is negative, the ratio 

becomes negative, while default risk increases further. It is therefore important to take 

this discontinuity at zero into account. In terms of the volatility of profitability, it is 

computed using the current year's ROA as well as the data for the last four years. 

Since countries outside the Eurozone do not use Euro as their currency, all data are 

converted to Euro for these countries using the relevant exchange rates. 
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2.4.2 Summary statistics 

Table 2.2 shows the actual credit rating issued by S&P for all listed non-financial 

firms in the EU that have been active for at least one year in the sample period. The 

ratings are categorised into nine categories instead of twenty-one based on the scale, 

disregarding the signs for ease of inspection. The highest credit rating is class AAA, 

while the lowest is class C. The table shows that the number of observations was 

lowest in 1993, with only 70 credit ratings for firms. In 2018, the sample size was the 

largest, with 803 credit ratings. In terms of the class AAA ratings, a gradual decline 

from 2003 to 2013 and 2014 is observed. The lowest level is reached in 2014 and 

afterwards, there was a limited increase until 2018, which recorded the highest number 

of AAA rating post-regulations since 2012. Most of the actual ratings belong to the 

BBB scale, while scale C has no actual ratings, followed by scale CC with only 41 

observations. If ratings issued in 2009 are excluded (as some ratings could be after 

the 16/09/2009 regulatory change while some ratings could be before this CAR I), it 

can be concluded that the number of ratings in investment-grade post-regulations 

decreased compared to the period before the regulations. In contrast, the number of 

non-investment grade ratings after the regulation increased. 
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Table 2. 2: Actual Credit Ratings Issued by S&P for All Listed Non-Financial Firms 

 Credit Ratings    
Year AAA AA A BBB BB B CCC CC C Total 

1993 16 24 26 3  1    70 

1994 16 24 32 6  2    80 

1995 18 29 39 12 2 2    102 

1996 20 37 45 18 3 3    126 

1997 21 46 54 27 8 8    164 

1998 19 50 66 37 19 18    209 

1999 17 52 82 55 25 31    262 

2000 15 52 89 82 34 35 3 1  311 

2001 16 54 100 114 38 32 6 4  364 

2002 16 58 103 121 49 33 6 3  389 

2003 14 56 107 130 59 47 2 3  418 

2004 13 59 114 131 65 69 4   455 

2005 13 62 113 122 69 87 5   471 

2006 12 49 110 133 72 96 5 1  478 

2007 13 48 107 136 76 88 7 1  476 

2008 13 42 107 137 67 70 16 2  454 

2009 11 44 103 136 63 70 14 10  451 

2010 10 42 102 149 73 93 14 2  485 

2011 10 49 85 153 91 121 8 1  518 

2012 7 53 75 162 100 131 15 2  545 

2013 6 60 76 173 113 161 12 5  606 

2014 6 68 85 178 133 212 10   692 

2015 8 70 88 185 140 221 18 1  731 

2016 8 45 111 205 148 209 27 1  754 

2017 8 44 112 225 153 202 23 3  770 

2018 9 49 123 236 152 211 22 1  803 

Total 335 1266 2254 3066 1752 2253 217 41 0 11184 
This table shows the frequencies of different rating scales in the sample for all firms and countries 
over the sample years.  
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Below is Figure 2.3, which clarifies the distribution of actual credit ratings on a 

yearly basis. 

Figure 2. 3: Distribution of Actual Credit Rating Scores over Years 

 
 

 

Table 2.3 documents the summary statistics of the explanatory variables as 

well as the dependent variable. The Inflation variable has the highest number of 

observations with 34,190 while EBITDA/Revenue recorded the lowest observations 

with only 12,551. For the dependent variable (i.e., the credit rating scores), the sample 

has 11,184 observations. The highest standard deviation was for Total Debt/Assets, 

with a standard deviation of 8.30, which spread within 4 standard deviations on each 

side of the mean. The sample has no outliers as the variables are already winsorized 

as mentioned previously. 
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Table 2. 3: Summary Statistics  

Variable Obs Mean Std. dev. Min Max 

Credit Rating 
Score 11,184 9.33 4.23 1.00 20.00 

Cash/Assets 16,769 0.07 0.07 0.00 0.41 

Total Debt/EBITDA 14,602 4.07 6.51 0.00 47.65 

Total Debt/Assets 14,586 3.33 8.30 -41.32 47.32 

PPE/Assets 15,768 0.32 0.24 0.00 1.15 

Capital Exp./Assets 16,757 0.33 0.28 -0.04 0.98 

EBITDA/Revenue 12,551 -0.05 0.05 -0.27 0.16 

Size 15,638 0.47 1.18 -0.56 8.85 

Volatility 18,222 3.32 0.90 0.01 5.15 

Neg Debt 14,602 0.04 0.19 0.00 1.00 

Inflation 34,190 1.96 1.20 -0.49 7.36 

GDP Growth 34,169 2.14 2.20 -5.10 9.03 
 

This table shows the summary statistics of the variables used in the analysis for the sample. The 
credit rating scores are the numeric values corresponding to the credit ratings given by S&P. EBITDA 
is the earnings before interests, taxes, depreciation, and amortization. PPE is the net property, plant, 
and equipment. Size is measured as the logarithm of book value. Volatility refers to the volatility of 
profit rates in the present year and the past four years. Neg Debt is a dummy variable that takes the 
value of 1 when the ratio of long- and short-term debt to EBITDA is negative. 
 

2.4.3 Reasons for Using Different Models 

The commonly estimated models when examining credit ratings are OLS and 

ordered logit models. For example, Blume et al. (1998) use ordered logit, while Baghai 

et al. (2014) employ both OLS and ordered logit models, as well as including firm and 

industry fixed effects. The nature of the dependent variable as an ordinal variable fits 

both models (ordered logit and OLS) with different minor assumptions for every model. 

The ordered logit model is more suitable to estimate credit rating as it takes into 

account that each rating notch does not reflect the same change in the firm's rating 

and that there is an ordinal nature for the ratings (Baghai et al., 2014). In contrast, the 

advantage of the OLS model is that it allows the use of firm-fixed effects, which is 
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essential to control for unobservable firm-specific heterogeneity (Baghai et al., 2014). 

However, Baetschmann et al. (2020) develops a new method for including fixed effects 

in ordered logit models, which is used in the present thesis. In addition, the analysis 

uses country-fixed effects since the sample has firms from 26 countries. 

2.4.4 Estimation of Rating Models 

In the regression models reported in Table 2.4, Model (1) represents the OLS 

model with industry and country dummies together, while Model (2) is the OLS model 

with only industry dummies. In contrast, Model (3) is the OLS with country dummies 

and the last Model (4) is the OLS model, alongside firm fixed effects. Table 2.4 also 

reports the estimated regression models of the ordered logit with the same fixed 

effects. Accordingly, Model (5) is ordered logit with industry and country dummies. 

Model (6) is ordered logit with industry dummies while Model (7) is ordered logit with 

country dummies. Lastly, Model is (8) for ordered logit with firm fixed effects. 

The regression coefficients of Table 2.4 provide some insights into the impact 

of firm-specific factors and the macroeconomic variables. It is seen from the first three 

models of the table that the cash/asset variable has a positive sign, while the fourth 

column with the firm-fixed effects has a negative sign. It can be argued that the fourth 

column for the OLS method with firm-fixed effects would provide the finest level of 

control for the fixed effects compared to the broader fixed effects at the industry or 

country levels. Then, the negative regression coefficient for the cash/asset variable 

implies that higher cash and liquidity positions would lead to better credit ratings (i.e., 

lower credit scores towards 1 or AAA). This is an expected effect given that the 

cash/asset variable shows the financial health of a firm. Similarly, capital expenditures 

are also found to affect the credit ratings favourably, given the negative sign of the 

regression coefficient. Interestingly, the volatility of profits is also found to have 



 

54 

 

favourable impacts. In contrast to these findings, the debt or leverage ratios have 

adverse effects on credit ratings, as displayed by the positive regression coefficients 

in the fourth column of Table 2.4.   

While the regression coefficient of the Total Debt/Assets variable is not 

statistically significant at the 10% level in the fourth column of Table 2.4, the regression 

coefficient of the Total Debt/EBITDA variable is positive and statistically significant at 

the 1% level. This finding implies that higher leverage ratios relative to earnings would 

worsen credit ratings. Interestingly, the EBITDA/Revenues and tangibility variables are 

also found to have adverse effects on credit ratings. In contrast, capital expenditures 

are associated with better credit ratings, which is an expected result. As another 

puzzling result, the regression coefficient for the profit volatility variable is positive and 

statistically significant at the 1% level. This finding implies that higher volatility levels 

of past profits are associated with an improvement in credit ratings. The negative debt 

indicator leads to a worsening in credit ratings and the corresponding regression 

coefficient is statistically significant at the 1% level. This is an expected result and has 

an economic rationale as discussed above. Regarding the impact of macroeconomic 

variables, both GDP growth and inflation are found to improve credit ratings. While the 

favourable impact of GDP is expected, the impact of inflation is puzzling and can reflect 

the deflationary concerns after the global financial crisis. When the regression results 

for the ordered logit model (i.e., the last column in Table 2.4) are examined, exactly 

the same relationships are obtained to the OLS model (i.e., the fourth column in Table 

2.4). Hence, the results are robust to the changes in estimation methods. 
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Table 2. 4: The Regression Results for the Baseline Model 

Credit 

(1) (2) (3) (4) (5) (6) (7) (8) 

OLS  P>[t] OLS P>[t] OLS P>[t] OLS P>[t] Or.logit P>[t] Or.logit P>[t] Or.logit P>[t] Or.logit P>[t] 

Cash/Assets 0.95 0.10 1.83 0.00 1.53 0.01 -0.89 0.01 -0.28 0.46 0.16 0.66 0.03 0.92 -1.66 0.19 

TotalDebt/EBITDA 0.04 0.03 0.01 0.42 0.02 0.39 0.04 0.00 0.05 0.00 0.05 0.00 0.04 0.01 0.06 0.06 

TotalDebt/Assets 0.01 0.65 0.02 0.16 0.01 0.57 0.00 0.81 0.00 0.75 0.01 0.32 0.01 0.65 0.01 0.65 

PPE/Assets 3.70 0.00 4.18 0.00 3.87 0.00 2.23 0.00 2.57 0.00 2.65 0.00 2.55 0.00 3.68 0.00 

Capital exp./Asset -2.33 0.00 -2.33 0.00 -2.46 0.00 -1.82 0.00 -1.36 0.00 -1.24 0.00 -1.33 0.00 -2.63 0.00 

EBITDA/Revenue -4.09 0.00 -3.97 0.00 -6.04 0.00 4.73 0.00 -2.06 0.00 -2.21 0.00 -3.49 0.00 8.31 0.00 

Size -1.01 0.00 -1.10 0.00 -1.07 0.00 0.07 0.03 -0.79 0.00 -0.81 0.00 -0.81 0.00 0.16 0.05 

Volatility -1.68 0.00 -1.76 0.00 -1.69 0.00 -1.10 0.00 -1.26 0.00 -1.29 0.00 -1.23 0.00 -1.88 0.00 

Neg Debt 0.96 0.01 0.92 0.01 0.60 0.10 1.26 0.00 1.19 0.00 1.22 0.00 0.97 0.00 2.24 0.00 

Inflation -0.14 0.01 0.15 0.00 -0.12 0.03 -0.05 0.06 -0.05 0.10 0.09 0.00 -0.04 0.26 -0.07 0.42 

GDP -0.05 0.08 -0.02 0.48 -0.06 0.06 -0.05 0.00 -0.03 0.10 -0.01 0.42 -0.03 0.05 -0.09 0.02 

1994 0.69 0.41 0.69 0.44 0.71 0.42 0.56 0.11 0.48 0.32 0.46 0.34 0.44 0.36 1.71 0.05 

1995 0.84 0.29 0.63 0.45 0.89 0.28 0.63 0.06 0.55 0.24 0.43 0.35 0.48 0.30 1.62 0.07 

1996 0.79 0.29 0.79 0.31 0.79 0.31 0.89 0.01 0.59 0.18 0.57 0.19 0.50 0.24 2.23 0.03 

1997 1.00 0.17 1.03 0.18 1.02 0.18 1.18 0.00 0.72 0.09 0.69 0.10 0.63 0.12 2.55 0.03 

1998 1.29 0.07 1.45 0.05 1.31 0.08 1.32 0.00 0.92 0.02 0.95 0.02 0.81 0.04 2.86 0.02 

1999 1.65 0.02 1.84 0.01 1.69 0.02 1.55 0.00 1.19 0.00 1.23 0.00 1.08 0.01 3.13 0.01 

2000 2.19 0.00 2.29 0.00 2.23 0.00 2.01 0.00 1.51 0.00 1.50 0.00 1.41 0.00 3.81 0.00 

2001 2.61 0.00 2.61 0.00 2.68 0.00 2.25 0.00 1.74 0.00 1.70 0.00 1.68 0.00 4.39 0.00 

2002 2.88 0.00 2.96 0.00 2.95 0.00 2.58 0.00 1.94 0.00 1.93 0.00 1.84 0.00 5.07 0.00 

2003 3.07 0.00 3.21 0.00 3.13 0.00 2.73 0.00 2.10 0.00 2.12 0.00 2.00 0.00 5.43 0.00 

2004 3.31 0.00 3.46 0.00 3.37 0.00 2.93 0.00 2.27 0.00 2.29 0.00 2.18 0.00 5.84 0.00 

2005 3.59 0.00 3.76 0.00 3.67 0.00 3.11 0.00 2.42 0.00 2.43 0.00 2.33 0.00 6.09 0.00 

2006 3.90 0.00 3.95 0.00 3.97 0.00 3.42 0.00 2.66 0.00 2.61 0.00 2.55 0.00 6.68 0.00 

2007 3.92 0.00 3.91 0.00 3.97 0.00 3.43 0.00 2.66 0.00 2.58 0.00 2.55 0.00 6.65 0.00 
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2008 3.85 0.00 3.62 0.00 3.85 0.00 3.44 0.00 2.64 0.00 2.46 0.00 2.48 0.00 6.72 0.00 

2009 3.60 0.00 4.23 0.00 3.64 0.00 3.30 0.00 2.52 0.00 2.76 0.00 2.38 0.00 6.56 0.00 

2010 4.46 0.00 4.66 0.00 4.56 0.00 3.83 0.00 3.07 0.00 3.09 0.00 2.96 0.00 7.52 0.00 

2011 4.75 0.00 4.66 0.00 4.81 0.00 3.93 0.00 3.19 0.00 3.07 0.00 3.06 0.00 7.71 0.00 

2012 4.37 0.00 4.51 0.00 4.40 0.00 3.78 0.00 2.99 0.00 2.99 0.00 2.83 0.00 7.44 0.00 

2013 4.33 0.00 4.77 0.00 4.36 0.00 3.71 0.00 3.03 0.00 3.17 0.00 2.86 0.00 7.39 0.00 

2014 4.23 0.00 4.82 0.00 4.30 0.00 3.63 0.00 2.96 0.00 3.19 0.00 2.83 0.00 7.14 0.00 

2015 4.19 0.00 4.88 0.00 4.26 0.00 3.73 0.00 2.98 0.00 3.26 0.00 2.87 0.00 7.32 0.00 

2016 6.71 0.00 7.46 0.00 6.81 0.00 3.83 0.00 4.80 0.00 5.05 0.00 4.68 0.00 7.52 0.00 

2017 4.39 0.00 4.63 0.00 4.42 0.00 3.84 0.00 3.05 0.00 3.12 0.00 2.91 0.00 7.51 0.00 

2018 4.41 0.00 4.62 0.00 4.42 0.00 3.89 0.00 3.05 0.00 3.10 0.00 2.90 0.00 7.63 0.00 

Industry dummies Yes  Yes  No  No  Yes 
 

Yes  No  No  

Firm dummies No  No  No  Yes  No  No  No  Yes  

Country dummies Yes  No  Yes  No  Yes  No  Yes  No  

Observations  6,658  6,658  6,658  6,658  6,658  6,658  6,658  5,681  

Number of firms  1,315  1,315  1,315  1,315  1,315  1,315  1,315  1,315  

Adj. R 45%  40%  42%  23%          

Pseudo R2         12%  11%  11%  27%  
The regression results are based on the following equation: 𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡 = 𝛽0 + 𝛽1𝐷𝑒𝑏𝑡/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽2𝐷𝑒𝑏𝑡/𝐸𝐵𝐼𝑇𝐷𝐴𝑖,𝑡 + 𝛽3𝐶𝑎𝑠ℎ/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 +

𝛽4𝐸𝐵𝐼𝑇𝐷𝐴/𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 𝛽5𝑃𝑃𝐸/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽6𝑃𝑟𝑜𝑓𝑖𝑡 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑖,𝑡 + 𝛽7𝐶𝐴𝑃𝐸𝑋/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽8𝐿𝑜𝑔(𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒)𝑖,𝑡 + 𝛽9𝑁𝑒𝑔 𝐷𝑒𝑏𝑡𝑡 + 𝛽10𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡 +

𝛽11𝐺𝐷𝑃 𝐺𝑟𝑜𝑤𝑡ℎ𝑡 + 𝛾 ∗ 𝑌𝑒𝑎𝑟𝑡 + 𝛿 ∗ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑗 + 𝜇 ∗ 𝐹𝑖𝑟𝑚𝑖   + 𝜃 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑘 + 휀𝑖,𝑡. The credit rating scores are the numeric values corresponding to the credit 

ratings given by S&P. EBITDA is the earnings before interests, taxes, depreciation, and amortization. PPE is the net property, plant, and equipment. Size 
is measured as the logarithm of book value. Volatility refers to the volatility of profit rates in the present year and the past four years. Neg Debt is a dummy 
variable that takes the value of 1 when the ratio of long- and short-term debt to EBITDA is negative. The first four models estimated the regression model 
using the OLS method, while the last four models estimated the regression model using the ordered logit method. The first column in each model shows 
the regression coefficient and the second column in each model shows the corresponding p-value.  
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Regarding the changing signs of regression coefficients for some independent 

variables, Baghai et al. (2014) face the same situation with the cash ratio. The authors 

note that the relationship between credit ratings and cash seems "counterintuitive." As 

the thesis is interested in exploring the impact of the EU regulations on the CRAs' 

behavior, the year dummies are the key variables to capture the change in the credit 

rating strategies before and after these new regulations. The first tear in the sample 

1993 is the base year; hence, the year dummies are estimated compared to this year. 

All the models from (1) to (8) have positive and statistically significant year dummies 

apart from the years (1994 to 1997) which are statistically insignificant in all models 

except in model (8). In general, all the years from 1993 to 2018 showed a general 

trend of increase in the rating notches (it needs to be noted that higher scores are for 

lower rating levels). In 2016, the peak of conservatism was observed according to the 

results of all models except models (4) and (8). Those two models have been OLS 

and ordered logit with firm fixed effects and recorded the highest conservative ratings 

in 2018 during the whole period.  

According to model (1), the credit ratings recorded 0.69 notches in 1994, while 

the last year recorded 4.41 notches. These results imply that holding a firm's 

characteristics constant, a firm that had a AAA rating in 1993 would have an AA- rating 

by 2018, and a firm with an A- rating in 1993 would be downgraded to a non-

investment grade by 2018. In order to avoid any possibility that omitted firm-specific 

variables would drive these outcomes, firm-fixed effects are included in models (4) 

and (8). The OLS model is estimated in the model (4) of Table (2.4) with firm fixed 

effects. It is found that all explanatory variables are statistically significant except the 

total debt/assets ratio. In terms of the relationship with the dependent variable, it is 

found that only the volatility and PPE/Assets variables have statistically insignificant 
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regression coefficients, taking into account that the cash ratio variable is somewhat 

controversial. In general, it seems that all regression model specifications agree that 

credit ratings did not display any breaks around the new regulations, except in 2016 

which recorded extreme notches compared to the other years. So, the results indicate 

that the CRAs were already behaving conservatively year by year even before the 

regulations.  

For the period when there were voluntary rules (i.e., self-regulation), CRAs did 

not show clear lenient behaviour as some papers claimed. The average notch was 

0.69 in 1994 and 3.60 in 2009, and this upward trend is against the claims that CRAs 

were lenient when assigning corporate credit ratings before the global financial crisis. 

Looking at Figure 2.4, a tendency of increasing conservative behaviour is noticed 

since 1994, increasing year by year till 2009. These findings are consistent with Baghai 

et al. (2014), who observe that the CRAs in the US assigned conservative ratings year 

by year from 1985 to 2009. Accordingly, the findings from the regression analysis can 

be examined in two parts. The first part is from 1994 to 2009 and this period shows no 

evidence of lenient behaviour. The second part is from 2010 to 2018, which indicates 

that the influence of regulations was not significant (except in 2016) on the credit 

ratings assigned by CRAs. In addition, it is found that models (4) and (8), which are 

OLS and ordered logit with firm fixed effects, show no impact even in 2016. These 

findings are against the results of Nataf et al. (2018) and in contrast to the findings of 

Dimitrov et al. (2015) regarding the impact of the Dodd-Frank Act on CRAs in the US. 

The authors examine the impact of regulations similar to the EU regulations and find 

that CRAs issued lower ratings in response to the Dodd-Frank Act.  
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Figure 2. 4: The general trend of the coefficient of the year dummies for all models 
(1), (2), (3), (4), (5), (6), (7), and (8)5 

  

                                                 
5 Model (1) is the OLS regression model with industry and country effects. The OLS Model with Industry and 

country effects used for model (2) and (3) respectively. While model (4) is the OLS regression model with firm 

effects. For Model (5), (6), (7), and (8), we used Ordered logit with the same order fixed effects that have been 

used with Models (1) to (4).  
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To sum up, the results imply that the EU regulations issued during the 2009-

2013 period aimed at reducing inflated ratings had no clear impact. It seems that the 

CRAs believe their ratings assigned to the non-financial firms have been warranted 

with underlying fundamentals. They already became more conservative over the last 

two decades. Accordingly, the findings are inconsistent with the conservatism and 

reputation hypotheses.  

2.5 Robustness Tests 

Falkner et al. (2008) and Sedelmeier (2011) note that the new EU members 

proved more or no different commitment to enforcing rules and directives. Therefore, 

the findings might reflect higher rating scores or might be biased due to the new 

members who joined the EU after 1993. Table 2.5 exclude all these countries and the 

results are still consistent and even show a stronger trend toward conservatism. 

Secondly, the results could be affected by inflated credit ratings before 2000. 

Therefore, a sample from 2000 to 2018 has been employed in Table 2.6, and the 

findings persist, with no impact on the credit ratings pre-2000. Thirdly, Baghai et al. 

(2014) adopt a lagged approach since there is a considerable possibility that financial 

data was not available for the CRAs when assigning their ratings. The credit ratings in 

the sample could be given at any time of the year, while the financial data is published 

at the end of the year (Bellotti, 2011). Therefore, addressing the possibility that the 

findings may have been affected by the lag structure of data announcements is 

important. The financial variables are matched with credit ratings by a one-year lag in 

Table 2.7 and it is found find that the general behavior of CRAs is consistent with the 

primary outcomes despite a delay of one year in financial variables.
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Table 2. 5: Sample of Old Member Countries 

 (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  
Credit OLS  P>[t] OLS P>[t] OLS P>[t] OLS P>[t] Or.logit P>[t] Or.logit P>[t] Or.logit P>[t] Or.logit P>[t] 

Cash/Assets 1.04 0.08 2.39 0.00 1.65 0.01 -0.91 0.01 -0.15 0.69 0.53 0.15 0.16 0.66 -1.68 0.20 

TotalDebt/EBITDA 0.03 0.07 0.01 0.64 0.01 0.59 0.04 0.00 0.05 0.00 0.05 0.00 0.03 0.03 0.06 0.07 

TotalDebt/Assets 0.01 0.66 0.02 0.15 0.01 0.58 0.00 0.78 0.00 0.90 0.01 0.47 0.00 0.79 0.01 0.60 

PPE/Assets 3.77 0.00 4.46 0.00 3.95 0.00 2.28 0.00 2.58 0.00 2.81 0.00 2.58 0.00 3.73 0.00 

Capital exp./Assets -2.22 0.00 -2.20 0.00 -2.40 0.00 -1.88 0.00 -1.27 0.00 -1.18 0.00 -1.29 0.00 -2.76 0.00 

EBITDA/Revenue -3.97 0.00 -3.28 0.00 -6.10 0.00 5.43 0.00 -2.04 0.00 -1.85 0.01 -3.63 0.00 9.30 0.00 

Size -1.02 0.00 -1.06 0.00 -1.06 0.00 0.07 0.03 -0.78 0.00 -0.79 0.00 -0.79 0.00 0.16 0.04 

Volatility -1.68 0.00 -1.67 0.00 -1.68 0.00 -1.15 0.00 -1.24 0.00 -1.24 0.00 -1.20 0.00 -1.99 0.00 

Neg Debt 0.87 0.02 0.91 0.02 0.53 0.16 1.29 0.00 1.09 0.00 1.16 0.00 0.90 0.00 2.31 0.00 

Inflation -0.24 0.00 0.04 0.53 -0.19 0.00 -0.08 0.01 -0.10 0.01 0.04 0.23 -0.07 0.04 -0.10 0.33 

GDP -0.05 0.12 -0.03 0.21 -0.05 0.09 -0.05 0.00 -0.03 0.17 -0.02 0.18 -0.03 0.10 -0.08 0.06 

1994 0.63 0.46 0.65 0.46 0.66 0.45 0.53 0.13 0.44 0.36 0.46 0.35 0.41 0.39 1.67 0.06 

1995 0.80 0.32 0.60 0.47 0.86 0.30 0.61 0.07 0.53 0.26 0.42 0.36 0.46 0.31 1.61 0.08 

1996 0.73 0.33 0.74 0.35 0.74 0.34 0.88 0.01 0.56 0.20 0.56 0.20 0.48 0.26 2.24 0.03 

1997 0.89 0.23 0.93 0.22 0.93 0.22 1.15 0.00 0.67 0.11 0.67 0.11 0.60 0.15 2.55 0.03 

1998 1.11 0.12 1.28 0.09 1.16 0.12 1.23 0.00 0.82 0.04 0.87 0.03 0.74 0.07 2.73 0.02 

1999 1.50 0.03 1.68 0.02 1.57 0.03 1.49 0.00 1.11 0.01 1.17 0.00 1.02 0.01 3.08 0.01 

2000 1.98 0.00 2.02 0.01 2.04 0.01 1.98 0.00 1.38 0.00 1.38 0.00 1.29 0.00 3.80 0.00 

2001 2.56 0.00 2.48 0.00 2.65 0.00 2.23 0.00 1.73 0.00 1.65 0.00 1.67 0.00 4.41 0.00 

2002 2.82 0.00 2.79 0.00 2.91 0.00 2.57 0.00 1.91 0.00 1.85 0.00 1.82 0.00 5.12 0.00 

2003 3.00 0.00 3.04 0.00 3.08 0.00 2.70 0.00 2.06 0.00 2.04 0.00 1.97 0.00 5.46 0.00 

2004 3.20 0.00 3.29 0.00 3.28 0.00 2.89 0.00 2.21 0.00 2.21 0.00 2.12 0.00 5.87 0.00 

2005 3.52 0.00 3.60 0.00 3.61 0.00 3.10 0.00 2.38 0.00 2.36 0.00 2.29 0.00 6.15 0.00 

2006 3.84 0.00 3.82 0.00 3.92 0.00 3.42 0.00 2.61 0.00 2.55 0.00 2.51 0.00 6.74 0.00 

2007 3.87 0.00 3.78 0.00 3.92 0.00 3.44 0.00 2.62 0.00 2.52 0.00 2.51 0.00 6.74 0.00 

2008 3.88 0.00 3.54 0.00 3.86 0.00 3.46 0.00 2.63 0.00 2.41 0.00 2.47 0.00 6.83 0.00 
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2009 3.39 0.00 3.79 0.00 3.46 0.00 3.25 0.00 2.40 0.00 2.54 0.00 2.29 0.00 6.63 0.00 

2010 4.37 0.00 4.45 0.00 4.48 0.00 3.82 0.00 3.01 0.00 2.99 0.00 2.90 0.00 7.60 0.00 

2011 4.76 0.00 4.56 0.00 4.82 0.00 3.93 0.00 3.18 0.00 3.01 0.00 3.04 0.00 7.77 0.00 

2012 4.34 0.00 4.31 0.00 4.37 0.00 3.78 0.00 2.97 0.00 2.89 0.00 2.80 0.00 7.52 0.00 

2013 4.21 0.00 4.45 0.00 4.25 0.00 3.66 0.00 2.94 0.00 3.01 0.00 2.78 0.00 7.41 0.00 

2014 4.07 0.00 4.48 0.00 4.16 0.00 3.57 0.00 2.87 0.00 3.04 0.00 2.75 0.00 7.15 0.00 

2015 3.97 0.00 4.50 0.00 4.08 0.00 3.66 0.00 2.85 0.00 3.09 0.00 2.76 0.00 7.32 0.00 

2016 6.52 0.00 7.03 0.00 6.63 0.00 3.77 0.00 4.66 0.00 4.84 0.00 4.53 0.00 7.52 0.00 

2017 4.30 0.00 4.44 0.00 4.34 0.00 3.82 0.00 2.98 0.00 3.03 0.00 2.85 0.00 7.57 0.00 

2018 4.34 0.00 4.45 0.00 4.35 0.00 3.88 0.00 3.00 0.00 3.03 0.00 2.85 0.00 7.70 0.00 

Industry dummies Yes  Yes  No  No  Yes 
 

Yes  No  No  
Firm dummies No  No  No  Yes  No  No  No  Yes  

Country dummies Yes  No  Yes  No  Yes  No  Yes  No  

Observations  6,447  6,447  6,447  6,447  6,447  6,447  6,447  5,499  
Adj. R 44%  39%  40%  22%          

Pseudo R2         12%  11%  10%  28%  
The regression results are based on the following equation: 𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡 = 𝛽0 + 𝛽1𝐷𝑒𝑏𝑡/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽2𝐷𝑒𝑏𝑡/𝐸𝐵𝐼𝑇𝐷𝐴𝑖,𝑡 + 𝛽3𝐶𝑎𝑠ℎ/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 +

𝛽4𝐸𝐵𝐼𝑇𝐷𝐴/𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 𝛽5𝑃𝑃𝐸/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽6𝑃𝑟𝑜𝑓𝑖𝑡 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑖,𝑡 + 𝛽7𝐶𝐴𝑃𝐸𝑋/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽8𝐿𝑜𝑔(𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒)𝑖,𝑡 + 𝛽9𝑁𝑒𝑔 𝐷𝑒𝑏𝑡𝑡 + 𝛽10𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡 +

𝛽11𝐺𝐷𝑃 𝐺𝑟𝑜𝑤𝑡ℎ𝑡 + 𝛾 ∗ 𝑌𝑒𝑎𝑟𝑡 + 𝛿 ∗ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑗 + 𝜇 ∗ 𝐹𝑖𝑟𝑚𝑖   +  𝜃 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑘 + 휀𝑖,𝑡. The credit rating scores are the numeric values corresponding to the credit 

ratings given by S&P. EBITDA is the earnings before interests, taxes, depreciation, and amortization. PPE is the net property, plant, and equipment. Size 
is measured as the logarithm of book value. Volatility refers to the volatility of profit rates in the present year and the past four years. Neg Debt is a dummy 
variable that takes the value of 1 when the ratio of long- and short-term debt to EBITDA is negative. The first four models estimated the regression model 
using the OLS method, while the last four models estimated the regression model using the ordered logit method. The first column in each model shows 
the regression coefficient and the second column in each model shows the corresponding p-value. The regression model is estimated only for the sample 
of old member countries.  
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Table 2. 6: Sample from 2000 to 2018 

 (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  

Credit OLS  P>[t] OLS P>[t] OLS P>[t] OLS P>[t] Or.logit P>[t] Or.logit P>[t] Or.logit P>[t] Or.logit P>[t] 

Cash/Assets 0.71 0.25 1.82 0.00 1.15 0.07 -1.00 0.01 -0.34 0.38 0.21 0.58 -0.14 0.72 -1.49 0.28 

TotalDebt/EBITDA 0.03 0.14 0.00 0.92 0.00 0.82 0.03 0.00 0.04 0.01 0.03 0.03 0.03 0.11 0.05 0.12 

TotalDebt/Assets 0.02 0.29 0.04 0.05 0.02 0.24 0.01 0.43 0.02 0.24 0.03 0.07 0.02 0.24 0.02 0.36 

PPE/Assets 3.52 0.00 4.04 0.00 3.74 0.00 2.15 0.00 2.46 0.00 2.55 0.00 2.48 0.00 3.65 0.00 

Capital exp./Assets -2.19 0.00 -2.23 0.00 -2.28 0.00 -1.69 0.00 -1.26 0.00 -1.15 0.00 -1.20 0.00 -2.33 0.01 

EBITDA/Revenue -3.22 0.00 -3.16 0.01 -5.20 0.00 5.21 0.00 -1.39 0.06 -1.68 0.02 -3.00 0.00 9.79 0.00 

Size -0.99 0.00 -1.07 0.00 -1.05 0.00 0.07 0.02 -0.75 0.00 -0.76 0.00 -0.78 0.00 0.16 0.04 

Volatility -1.68 0.00 -1.75 0.00 -1.68 0.00 -0.99 0.00 -1.26 0.00 -1.29 0.00 -1.22 0.00 -1.73 0.00 

Neg Debt 0.97 0.01 0.95 0.01 0.54 0.15 1.20 0.00 1.29 0.00 1.36 0.00 0.98 0.00 2.25 0.00 

Inflation -0.13 0.02 0.14 0.01 -0.09 0.13 -0.05 0.05 -0.04 0.25 0.09 0.00 -0.01 0.69 -0.08 0.44 

GDP -0.05 0.10 -0.02 0.37 -0.05 0.08 -0.06 0.00 -0.03 0.08 -0.02 0.25 -0.04 0.05 -0.10 0.02 

2001 0.41 0.18 0.30 0.34 0.44 0.16 0.29 0.02 0.21 0.25 0.18 0.32 0.25 0.18 0.90 0.00 

2002 0.67 0.03 0.64 0.04 0.70 0.03 0.61 0.00 0.40 0.03 0.40 0.02 0.41 0.03 1.64 0.00 

2003 0.86 0.00 0.88 0.00 0.88 0.00 0.76 0.00 0.56 0.00 0.58 0.00 0.56 0.00 2.07 0.00 

2004 1.10 0.00 1.14 0.00 1.12 0.00 0.95 0.00 0.73 0.00 0.76 0.00 0.75 0.00 2.48 0.00 

2005 1.38 0.00 1.43 0.00 1.42 0.00 1.12 0.00 0.88 0.00 0.89 0.00 0.90 0.00 2.73 0.00 

2006 1.69 0.00 1.64 0.00 1.72 0.00 1.44 0.00 1.12 0.00 1.09 0.00 1.12 0.00 3.35 0.00 

2007 1.70 0.00 1.60 0.00 1.71 0.00 1.45 0.00 1.12 0.00 1.06 0.00 1.11 0.00 3.31 0.00 

2008 1.63 0.00 1.31 0.00 1.58 0.00 1.45 0.00 1.08 0.00 0.92 0.00 1.02 0.00 3.39 0.00 

2009 1.42 0.00 1.87 0.00 1.43 0.00 1.29 0.00 0.97 0.00 1.18 0.00 0.96 0.00 3.19 0.00 

2010 2.25 0.00 2.33 0.00 2.31 0.00 1.82 0.00 1.53 0.00 1.55 0.00 1.53 0.00 4.16 0.00 

2011 2.52 0.00 2.34 0.00 2.53 0.00 1.93 0.00 1.63 0.00 1.54 0.00 1.59 0.00 4.36 0.00 

2012 2.17 0.00 2.19 0.00 2.15 0.00 1.78 0.00 1.44 0.00 1.45 0.00 1.38 0.00 4.09 0.00 

2013 2.14 0.00 2.45 0.00 2.14 0.00 1.70 0.00 1.49 0.00 1.62 0.00 1.43 0.00 4.04 0.00 

2014 2.05 0.00 2.49 0.00 2.09 0.00 1.63 0.00 1.44 0.00 1.64 0.00 1.42 0.00 3.79 0.00 

2015 2.02 0.00 2.55 0.00 2.07 0.00 1.73 0.00 1.47 0.00 1.72 0.00 1.47 0.00 3.98 0.00 

2016 4.49 0.00 5.07 0.00 4.56 0.00 1.80 0.00 3.22 0.00 3.43 0.00 3.22 0.00 4.14 0.00 
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2017 2.20 0.00 2.32 0.00 2.19 0.00 1.85 0.00 1.51 0.00 1.59 0.00 1.48 0.00 4.17 0.00 

2018 2.21 0.00 2.30 0.00 2.17 0.00 1.90 0.00 1.51 0.00 1.57 0.00 1.46 0.00 4.28 0.00 

Industry dummies Yes  Yes  No  No  Yes 
 

Yes  No  No  

Firm dummies No  No  No  Yes  No  No  No  Yes  

Country dummies Yes  No  Yes  No  Yes  No  Yes  No  

Observations  6,447  6,447  6,447  6,447  6,447  6,447  6,447  5,499  

Adj. R 44%  39%  40%  22%          

Pseudo R2         12%  11%  10%  28%  
The regression results are based on the following equation: 𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡 = 𝛽0 + 𝛽1𝐷𝑒𝑏𝑡/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽2𝐷𝑒𝑏𝑡/𝐸𝐵𝐼𝑇𝐷𝐴𝑖,𝑡 + 𝛽3𝐶𝑎𝑠ℎ/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽4𝐸𝐵𝐼𝑇𝐷𝐴/𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 +

𝛽5𝑃𝑃𝐸/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽6𝑃𝑟𝑜𝑓𝑖𝑡 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑖,𝑡 + 𝛽7𝐶𝐴𝑃𝐸𝑋/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡 + 𝛽8𝐿𝑜𝑔(𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒)𝑖,𝑡 + 𝛽9𝑁𝑒𝑔 𝐷𝑒𝑏𝑡𝑡 + 𝛽10𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡 + 𝛽11𝐺𝐷𝑃 𝐺𝑟𝑜𝑤𝑡ℎ𝑡 + 𝛾 ∗ 𝑌𝑒𝑎𝑟𝑡  + 𝜇 ∗ 𝐹𝑖𝑟𝑚𝑖   + 𝛿 ∗

𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑗 + 𝜃 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑘 + 휀𝑖,𝑡. The credit rating scores are the numeric values corresponding to the credit ratings given by S&P. EBITDA is the earnings before interests, 

taxes, depreciation, and amortization. PPE is the net property, plant, and equipment. Size is measured as the logarithm of book value. Volatility refers to the volatility of 
profit rates in the present year and the past four years. Neg Debt is a dummy variable that takes the value of 1 when the ratio of long- and short-term debt to EBITDA is 
negative. The first four models estimated the regression model using the OLS method, while the last four models estimated the regression model using the ordered logit 
method. The first column in each model shows the regression coefficient and the second column in each model shows the corresponding p-value. The regression model 
is estimated only for the sample period from 2000 to 2018.   
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Table 2. 7: Regression Results with Lagged Values of Financial Variables 

 (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  

Credit OLS  P>[t] OLS P>[t] OLS P>[t] OLS P>[t] Or.logit P>[t] Or.logit P>[t] Or.logit P>[t] Or.logit P>[t] 

Cash/Assets 0.31 0.59 1.24 0.04 0.90 0.13 -1.36 0.00 -0.57 0.11 -0.09 0.80 -0.26 0.48 -2.91 0.01 

TotalDebt/EBITDA 0.05 0.01 0.03 0.12 0.03 0.15 0.06 0.00 0.06 0.00 0.05 0.00 0.04 0.00 0.13 0.00 

TotalDebt/Assets 0.00 0.77 0.02 0.24 0.01 0.59 -0.02 0.02 0.01 0.50 0.02 0.22 0.01 0.35 -0.04 0.16 

PPE/Assets 3.53 0.00 3.97 0.00 3.67 0.00 2.14 0.00 2.37 0.00 2.42 0.00 2.36 0.00 3.20 0.00 
Capital 

exp./Assets 
-2.30 0.00 -2.28 0.00 -2.42 0.00 -1.54 0.00 -1.32 0.00 -1.18 0.00 -1.28 0.00 -1.94 0.00 

EBITDA/Revenue -4.98 0.00 -5.04 0.00 -6.75 0.00 2.39 0.00 -2.90 0.00 -2.93 0.00 -4.01 0.00 3.20 0.09 

Size -0.91 0.00 -0.98 0.00 -0.99 0.00 0.05 0.08 -0.64 0.00 -0.67 0.00 -0.70 0.00 0.14 0.04 

Volatility -1.69 0.00 -1.78 0.00 -1.71 0.00 -0.48 0.00 -1.24 0.00 -1.29 0.00 -1.21 0.00 -0.71 0.05 

Neg Debt 1.15 0.00 1.09 0.00 0.83 0.03 1.03 0.00 1.46 0.00 1.41 0.00 1.22 0.00 1.54 0.05 

Inflation -0.10 0.04 0.21 0.00 -0.07 0.17 -0.01 0.57 -0.03 0.27 0.12 0.00 -0.01 0.65 0.02 0.84 

GDP -0.05 0.10 -0.02 0.34 -0.05 0.12 -0.06 0.00 -0.03 0.12 -0.01 0.33 -0.03 0.10 -0.11 0.01 

1994 1.13 0.18 0.93 0.29 1.28 0.14 -0.30 0.45 0.93 0.08 0.76 0.15 1.00 0.06 0.29 0.75 

1995 1.75 0.01 1.59 0.03 1.83 0.01 0.16 0.64 1.36 0.00 1.20 0.01 1.35 0.00 1.03 0.27 

1996 1.76 0.01 1.49 0.04 1.92 0.01 0.24 0.48 1.36 0.00 1.13 0.01 1.36 0.00 0.89 0.32 

1997 1.89 0.00 1.68 0.01 2.06 0.00 0.61 0.06 1.51 0.00 1.29 0.00 1.52 0.00 1.55 0.10 

1998 2.29 0.00 2.21 0.00 2.49 0.00 0.87 0.01 1.73 0.00 1.58 0.00 1.73 0.00 2.01 0.04 

1999 2.58 0.00 2.60 0.00 2.75 0.00 1.04 0.00 1.93 0.00 1.82 0.00 1.91 0.00 2.19 0.03 

2000 2.93 0.00 3.00 0.00 3.12 0.00 1.26 0.00 2.19 0.00 2.10 0.00 2.18 0.00 2.46 0.02 

2001 3.73 0.00 3.63 0.00 3.93 0.00 1.85 0.00 2.66 0.00 2.49 0.00 2.67 0.00 3.44 0.00 

2002 3.82 0.00 3.64 0.00 4.05 0.00 1.94 0.00 2.73 0.00 2.52 0.00 2.73 0.00 3.59 0.00 

2003 4.08 0.00 3.98 0.00 4.29 0.00 2.23 0.00 2.88 0.00 2.70 0.00 2.87 0.00 4.08 0.00 

2004 4.11 0.00 4.11 0.00 4.30 0.00 2.26 0.00 2.96 0.00 2.84 0.00 2.94 0.00 4.26 0.00 

2005 4.50 0.00 4.52 0.00 4.71 0.00 2.55 0.00 3.23 0.00 3.10 0.00 3.23 0.00 4.81 0.00 

2006 4.80 0.00 4.80 0.00 5.02 0.00 2.78 0.00 3.44 0.00 3.29 0.00 3.43 0.00 5.17 0.00 

2007 4.87 0.00 4.78 0.00 5.09 0.00 2.83 0.00 3.47 0.00 3.28 0.00 3.46 0.00 5.23 0.00 

2008 5.01 0.00 4.83 0.00 5.18 0.00 3.00 0.00 3.58 0.00 3.34 0.00 3.53 0.00 5.52 0.00 
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2009 5.07 0.00 4.62 0.00 5.21 0.00 3.11 0.00 3.58 0.00 3.20 0.00 3.49 0.00 5.77 0.00 

2010 4.62 0.00 5.07 0.00 4.86 0.00 2.70 0.00 3.38 0.00 3.47 0.00 3.36 0.00 5.13 0.00 

2011 5.59 0.00 5.68 0.00 5.85 0.00 3.22 0.00 3.99 0.00 3.88 0.00 3.97 0.00 6.08 0.00 

2012 5.85 0.00 5.58 0.00 6.04 0.00 3.32 0.00 4.10 0.00 3.81 0.00 4.03 0.00 6.22 0.00 

2013 5.32 0.00 5.34 0.00 5.48 0.00 3.03 0.00 3.81 0.00 3.68 0.00 3.72 0.00 5.72 0.00 

2014 5.37 0.00 5.65 0.00 5.56 0.00 2.93 0.00 3.89 0.00 3.87 0.00 3.82 0.00 5.58 0.00 

2015 5.33 0.00 5.77 0.00 5.55 0.00 3.11 0.00 3.85 0.00 3.92 0.00 3.81 0.00 5.93 0.00 

2016 5.25 0.00 5.81 0.00 5.49 0.00 3.19 0.00 3.82 0.00 3.98 0.00 3.82 0.00 6.09 0.00 

2017 7.49 0.00 8.11 0.00 7.79 0.00 3.22 0.00 5.39 0.00 5.52 0.00 5.42 0.00 6.11 0.00 

2018 5.37 0.00 5.45 0.00 5.55 0.00 3.24 0.00 3.86 0.00 3.79 0.00 3.80 0.00 6.16 0.00 

Industry dummies Yes  Yes  No  No  Yes 
 

Yes  No  No  

Firm dummies No  No  No  Yes  No  No  No  Yes  

Country dummies Yes  No  Yes  No  Yes  No  Yes  No  

Observations  6,701  6,701  6,701  6,701  6,701  6,701  6,701  5,770  

Adj. R 45%  39%  41%  22%          

Pseudo R2         12%  11%  11%  24%  
The regression results are based on the following equation: 𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑎𝑡𝑖𝑛𝑔𝑖,𝑡 = 𝛽0 + 𝛽1𝐷𝑒𝑏𝑡/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1 + 𝛽2𝐷𝑒𝑏𝑡/𝐸𝐵𝐼𝑇𝐷𝐴𝑖,𝑡−1 + 𝛽3𝐶𝑎𝑠ℎ/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1 + 𝛽4𝐸𝐵𝐼𝑇𝐷𝐴/

𝑆𝑎𝑙𝑒𝑠𝑖,𝑡−1 + 𝛽5𝑃𝑃𝐸/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1 + 𝛽6𝑃𝑟𝑜𝑓𝑖𝑡 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑖,𝑡−1 + 𝛽7𝐶𝐴𝑃𝐸𝑋/𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡−1 + 𝛽8𝐿𝑜𝑔(𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒)𝑖,𝑡−1 + 𝛽9𝑁𝑒𝑔 𝐷𝑒𝑏𝑡𝑡−1 + 𝛽10𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑡 + 𝛽11𝐺𝐷𝑃 𝐺𝑟𝑜𝑤𝑡ℎ𝑡 + 𝛾 ∗

𝑌𝑒𝑎𝑟𝑡 + 𝜇 ∗ 𝐹𝑖𝑟𝑚𝑖   + 𝛿 ∗ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑗 + 𝜃 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑘 + 휀𝑖,𝑡. The credit rating scores are the numeric values corresponding to the credit ratings given by S&P. EBITDA is 

the earnings before interests, taxes, depreciation, and amortization. PPE is the net property, plant, and equipment. Size is measured as the logarithm of book value. 
Volatility refers to the volatility of profit rates in the present year and the past four years. Neg Debt is a dummy variable that takes the value of 1 when the ratio of long- 
and short-term debt to EBITDA is negative. The first four models estimated the regression model using the OLS method, while the last four models estimated the 
regression model using the ordered logit method. The first column in each model shows the regression coefficient and the second column in each model shows the 
corresponding p-value.  

 
 

 
 
 
 
 



 

66 

 

2.6 Conclusion 

The global financial crisis displayed the risks and shortcomings in the financial 

markets and in response, policymakers embarked on a wave of regulations targeting 

financial institutions and credit rating agencies. One of these critical changes was the 

implementation of new regulations by the EU to make the CRA industry regulated for 

the first time in its history (i.e., after a century of self-regulation). These policy changes 

imply that the EU regulators believe CRAs to be at least one of the main reasons for 

the crisis as discussed in the literature review section. From their point of view, the 

CRAs assigned ratings to indicate that the firms have a higher ability to repay their 

obligations where they were not. Namely, the regulators considered that CRAs were 

issuing inflated ratings. This empirical chapter aims to understand if CRAs were lenient 

before the crisis and whether they became more conservative after the regulations. 

For these purposes, OLS and ordered logit regression models with firm, industry, and 

country fixed effects are used to capture the changes in the ratings over the 1993-

2018 period. The findings indicate that CRAs were not been lenient before the global 

financial crisis or the new regulations, in contrast to the expectations of the EU 

regulators. This result is consistent with Blume et al. (1998) and Baghai et al. (2014). 

Both papers find that CRAs use more stringent standards over time. In addition, the 

results of this empirical chapter indicate that the new regulations had no significant 

impact on the credit ratings assigned by CRAs. These are important findings on the 

behaviour of CRAs and the impact of new regulations, as this thesis is the first study 

examining the accumulative effects of the series of changes to regulations 

implemented by the EU between 2009 and 2013. 
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Chapter (3): The Accuracy of Credit Rating Post-

Regulations 

3.1 Introduction 

Following the financial crisis in 2007-2008, market players, including regulators 

and policymakers, criticized CRAs for not predicting the crisis before it happened 

(Kashyap and Kovrijnykh, 2015; Blinder, 2007; Stiglitz, 2008; Brunnermeier, 2009). 

Consistently, Cheng and Neamtiu (2009) mention that the inability of the three major 

CRAs (i.e., S&P, Moody's, and Fitch) to predict major financial crises exposed these 

agencies to sharp criticism. Another sign of the responsibility of CRAs for financial 

problems was providing favourable corporate credit ratings under specific 

circumstances by CRAs (Jiang et al., 2012, Kraft, 2011, Kraft, 2010, Xia, 2010). Earlier 

high-profile examples include Enron and California utilities, both of which defaulted 

after obtaining ratings in investment grade. In addition, the 2007-08 financial crisis 

triggered a spate of investment-grade defaults such as the Lehman Brothers 

bankruptcy (White, 2010). 

The implications of the global financial crisis have been extensive in many 

aspects. One of them is the issuing of mandatory regulations to regulate the credit 

rating industry for the first time in its history in the EU. Previously, there were only 

voluntary rules such as the IOSCO code as well as financial services directives as the 

regulators had not believed in the need for compulsory legislation (Utzig, 2010). The 

goals of the IOSCO are similar to those of the new rules, such as avoiding the conflict 

of interest, encouraging transparency regarding the used methods, and disclosing 

compliance with the code. It seems that the regulators have already been aware of the 
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issues of the credit industry, but their convictions about the effectiveness of voluntary 

regulations have changed after the financial crisis. 

Therefore, the financial committee of the EU decided to end this concession 

and treat the CRAs like other parties in the financial markets that were already 

regulated. Between 2009 and 2013, a regulatory framework was introduced first by 

CRA I6, with it being amended twice, CRA II7, and CRA III8, with the first of these two 

amendments incorporating the European Securities and Markets Authority (ESMA). 

These regulations were intended to reduce excessively favourable credit ratings and 

improve ratings' accuracy and quality. This is because the regulators had concerns 

about having another financial crisis in the future. Therefore, when they say that these 

rules will make the CRAs issue more high-quality credit ratings, no more investment-

grade ratings will default as what happened in the past. However, from the point of 

view of Cheng and Neamtiu (2009), the high quality of accuracy of CRAs is a broader 

concept that should reflect the accuracy of investment and non-investment grades. 

The authors stated that accurate measurement is based on type 1 errors when the 

firm or bond is awarded an investment-grade rating but defaults within one year (i.e., 

“false positives”), while type 2 errors when the firm or bond gets a non-investment-

grade rating but does not default within one year (i.e., “false warnings”). At this point, 

it needs to be made clear that these error types are not the same as commonly used 

Type I (i.e., rejecting a true hypothesis) and Type II (i.e., failing to reject a false 

                                                 
6 Regulation 1060/2009 https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=uriserv:OJ.L_.2009.302.01.0001.01.ENG&toc=OJ:L:2009:302:TOC.  

7 Amendment 513/2011 https://eur-lex.europa.eu/legal-

content/EN/TXT/?toc=OJ:L:2011:145:TOC&uri=uriserv:OJ.L_.2011.145.01.0030.01.ENG.  

8 Amendment 462/2013 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32013R0462.  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2009.302.01.0001.01.ENG&toc=OJ:L:2009:302:TOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2009.302.01.0001.01.ENG&toc=OJ:L:2009:302:TOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?toc=OJ:L:2011:145:TOC&uri=uriserv:OJ.L_.2011.145.01.0030.01.ENG
https://eur-lex.europa.eu/legal-content/EN/TXT/?toc=OJ:L:2011:145:TOC&uri=uriserv:OJ.L_.2011.145.01.0030.01.ENG
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32013R0462
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hypothesis) errors in statistical analysis. There is only a certain extent of conceptual 

similarity as Cheng and Neamtiu (2009, p.121) state that they “define type I error as 

missed defaults (i.e., instances where the rating agencies assign/maintain favourable 

ratings to issues that will default within the next year) and type II errors as false 

warnings (i.e., instances where the rating agencies assign/maintain unfavourable 

ratings to issues that will not default within the next year)”. So, this method captures 

the accuracy according to the error cases and ignores whether the firm deserves a 

certain rating regardless of whether this rating ends with an error case or not.   

The existing literature on the topic of credit rating agencies uses these 

terminologies (type 1 and 2 errors) and definitions (Cheng and Neamtiu 2009; Nataf 

et al. 2018; and Dimitrov et al. 2015). Therefore, the present thesis also follows the 

same convention in the use of terminology (type I and type II errors), which goes back 

to Cheng and Neamiu (2009) at least. In addition, we also follow the convention of 

using a 1-year window. Going beyond that, we believe that accuracy is a general 

terminology, and linking it with the defaulting or non-defaulting would not be a deep 

interpretation. However, our use of the accuracy word will be referring to the accuracy 

of CRA based only on the indicators of default and non-default announcements. 

Accordingly, type 1 errors have been one of the main reasons for crises (i.e., they 

missed the risky cases) and set the legislation to minimize them. In contrast, type 2 

errors could result from restricted regulations, as Dimitrov et al. (2015) have 

mentioned. Therefore, in order to focus on the role of regulations affecting the 

behaviour of CRAs, this chapter examines the response of type 2 errors to the 

regulatıry changes in the EU. In addition to the financial stability dimensions of type 1 

errors, type 2 errors have important policy implications in terms of the accuracy of 

credit ratings. So, to be on the conservative side after regulations, CRAs can decrease 
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the level of their ratings and engage in rating deflation (i.e., type 2 error where CRAs 

assign unfavourable ratings to normal conditions). This behavioural change would 

decrease the quality of the information provided by CRAs to the markets. In addition, 

the deflated ratings can increase the cost of borrowing to the corresponding firms 

without any fundamental reasons. Hence, these risks have important policy 

implications in the sense that the regulators need to consider and control such 

unintended consequences of the new regulations.  

In the previous chapter on the conservative behaviour of CRAs), it was reported 

that CRAs were assigned lower corporate credit ratings post-regulations to avoid fines 

and penalties, except after CRA III when this last rule supported more competition in 

the credit industry. In this chapter, we are interested in examining whether the EU 

legislations influence the accuracy of the credit ratings issued by CRAs in E.U. 

countries. As mentioned in our first chapter, the aim of issuing these rules is to reduce 

favourable credit ratings supposing that this reduction will make the ratings more 

accurate than before. The ostensible reason for introducing the new regulatory 

framework was to improve the accuracy and reliability of ratings by decreasing inflated 

ratings. Therefore, it is interesting to test whether the regulations have achieved their 

goal (accuracy) or led to more unwarranted downgraded ratings. 

Similar studies that are conducted in the US have produced contrasting results. 

For example, Dimitrov et al. (2015) observe less accuracy after the regulatory 

changes, while Cheng and Neamtiu (2009) find no impact of regulations on the 

accuracy of credit ratings. It is important to note that the regulations examined by 

Cheng and Neamtiu (2009) are non-mandatory, while the regulations explored by 

Dimitrov et al. (2015) are mandatory. In other words, the comparison between the two 

studies is not properly controlled (as the regulatory changes differ greatly) and 
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suggests that more tightened legislation could have an adverse impact on the 

accuracy of the credit rating and precisely on the non-investment grade ratings. 

Accordingly, we will examine the "reputation hypothesis," which proposes that 

CRAs will issue more false warnings (Type 2 errors) post-regulations due to their 

attempts to protect their reputation. Consistent with this, Cheng and Neamtiu (2009) 

have mentioned that CRAs may respond to the new regulations by using higher 

standards than before in their evaluation of the bonds or firms, resulting in fewer type 

1 errors at the expense of type 2 errors. In addition, by its civil liability system, CRA III 

protects the users of credit ratings from only inaccurate pessimistic credit ratings (De 

Pascalis, 2015). Hence, the CRAs will try to avoid any type 1 errors by issuing more 

downgraded ratings at the expense of type 2 errors in order to avoid penalties. On the 

other hand, the disciplining hypothesis claims that more regulations setting fines for 

CRAs that are not committed to these new rules may improve the quality of the ratings 

(Bae et al., 2015; Dimitrov et al., 2015). In a sense, CRAs will be keen to review their 

methodology and invest in due diligence to avoid penalties. 

Our first empirical chapter explored the behaviour of the CRAs in response to 

the regulations, whether it tended to conservative or lenient behaviour. In addition, we 

mentioned the challenges that CRAs were having, and we reviewed these new 

mandatory rules in the credit industry. This chapter argues that examining the 

accuracy of credit rating post-legislations is not less important than in the previous 

chapter. Credit rating means the firm's capabilities or bond to repay its financial 

obligations in a certain period. Therefore, the accuracy of this view (credit rating) is 

very important for many rating users. Regulators, investors, and issuers are the main 

users of ratings, and they are major players in the financial markets (Becker and 

Milbourn, 2011). Their decisions heavily depend on these ratings, and the markets are 
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highly affected by their decisions. Therefore, we believe that examining this area will 

be valuable and helpful for the markets in the E.U in many aspects. In addition, this 

empirical chapter would be the first one to explore the accuracy in response to the 

series of rules from 2009 to 2013. Hence, it would be the first stone to more research 

by scholars. 

We find no significant evidence of more type 2 errors post-rules. These findings 

are more consistent with the disciplining hypothesis than the reputation hypothesis. 

Furthermore, we conducted a range of robustness tests. Their results confirmed our 

view of the importance of controlling the business cycle, excluding the investment-

grade ratings and dividing our sample into many scales when running the regressions.  

This paper contributes to the literature by examining an area that has been 

understudied, as just Nataf et al. (2018) have explored the impact of the EU regulations 

on the accuracy of credit ratings according to our best knowledge. However, the 

authors have used a sample of only Eurozone firms and a short period covering only 

the impact of CRA I. In contrast, our paper uses a sample of all credit rating 

announcements of all non-financial firms listed in the prime financial market in the EU 

members from 1993 to 2018. Moreover, our study discussed the method of Dimitrov 

et al. (2015) extensively and suggested some improvements on it for future research. 

The remainder of this empirical chapter is organized as follows. Section 

2 reviews the related literature about accuracy, the new rules, type 1 errors, and type 

2 errors. Section 3 presents a description of the sample criteria and method of 

analysis. Section 4 discusses the empirical results and detailed analysis. Section 5 

provides robustness test analyses, while the last section (i.e., Section 6) concludes 

the chapter. 
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3.2 Literature review: 

The relevant literature on the accuracy of credit ratings and their relationships 

with regulations is relatively scarce. As a result, this section provides a short overview 

of the relevant papers on the research topic. 

3.2.1 Accuracy of Credit Ratings 

Before discussing the accuracy of credit rating assigned by CRAs, we have to 

start with the critical role of credit rating. Investors, regulators, and issuers strongly 

use credit ratings for different purposes (Becker and Milbourn, 2011). Investors rely 

on the credit rating of the bonds and hence they make their financial decision. In 

contrast, the regulators use credit ratings as a reference to distinguish between 

investment and non-investment-grade bonds or firms when setting the rules or 

directives. For the issuers, their finance strategy depends on the cost of borrowing 

they have to pay based on their assigned credit rating. Therefore, it is essential to 

understand the concept of accuracy and its dimensions. 

According to Cheng and Neamtiu (2009), accuracy, timeliness, and stability in 

measuring risk default are the main factors when evaluating ratings' quality. Consistent 

with that, the accuracy of credit ratings in reflecting the firm's default risks at a 

particular date is the main priority when assigning ratings (Cantor and Mann 2003; 

Altman and Rijken 2004). Therefore, we can say that the value of the credit ratings 

belongs to their accuracy in interpreting the actual financial position of a specific firm. 

In other words, the ability of a specific firm to repay its obligations on a particular date 

is based on the financial data of this firm. However, some very prominent defaults of 

corporations took place with high credit ratings and many unforeseen impairments 

occurred during the crisis, particularly with complex securities such as Collateralised 
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Debt Obligations and Mortgage-Backed Securities. In this context, a new regulatory 

framework was introduced within the EU (Blinder, 2007; Stiglitz, 2008, Brunnermeier, 

2009; Dimitrov, 2015). 

Based on the above discussions, the relevant question is given as follows: have 

these legislations led to improvements in the ratings assigned by CRAs? If so, have 

the improvements been for both grades (investment and non-investment)? From the 

point of view of Dimitrov et al. (2015), the Dodd-Frank Act, which is the first mandatory 

rule regulating the CRAs in the US negatively affected the accuracy of the ratings. This 

is because the CRAs issued more false warnings (Type 2 errors) while avoiding type 

1 errors. Although the study of Dimitrov et al. (2015) was based on rules issued by the 

US government, we argue that the similarities between EU regulations and these rules 

are high and make it reasonable to refer to them. The credit industries in the US and 

the EU have never been never regulated mandatorily before issuing these regulations. 

These rules have been issued in response to the financial crisis in 2007-2008 with the 

same objective. In addition, they are penalizing the CRAs only when issuing inaccurate 

inflated credit ratings. However, Nataf et al. (2018) observed that CRA I has no 

significant impact on Moody's ratings' false warnings (Type 2 errors) based on a 

sample of around 350 observations from Eurozone countries. 

Additionally, Haan (2016) claims that CRAs responded positively to the 

regulations and public criticisms by issuing ratings that have high quality during and 

after the financial crisis. The study also noted that the dependence on ratings had 

decreased post-crisis. Therefore, from the author's point of view, the quality of ratings 

will not be negatively affected by regulatory restrictions. The reputation factor is the 

main factor that governs the performance of agencies. 
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3.2.2 The EU Regulations of 2009-2013 

After around one hundred years of voluntary rules in the credit industry, the EU 

regulators issued three new sets of regulations in just five years. This could be a 

negative sign indicating how much the regulators are not fully aware of the nature of 

the credit industry. On the other hand, it could be a positive sign about the serious 

intention of the regulators to reform this industry by a series of rules. From the point of 

view of Papaikonomou (2010) and Staikouras (2012), the urgency in issuing the 

regulation CRA I led to gaps in some areas like issuer pay and more reliance on ratings 

without treatment. The authors suggest more research on reforms in many aspects 

such as interlinks of credit rating, market abuse, the impact of transparency and 

competition. It seems that the regulators noticed that lately, in 2013, as in 2011, the 

first amendment was about giving more powers to the ESMA9 (Bayar, 2014; Quaglia, 

2013). In 2013, the second amendment CRA III encouraged competition, less use of 

ratings as a reference, and civil liability in order to protect investors from inaccurate 

ratings (Cash, 2017; De Pascalis, 2015). It seems that CRA III reflects the changing 

view of lawmakers regarding some of the contested perceptions in the credit industry. 

The focus of this law (CRA III) on supporting competition and accountability was 

clearly and explicitly absent in the previous rules. Consistently, Nataf et al. (2018) 

mentioned CRA I and II have not encouraged more competition in the credit industry 

while CRA III did so. Accordingly, CRA I will be the cut-off point when exploring 

accuracy since it is the main rule. 

                                                 
9 European Securities Market Authority 
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3.2.3 Type 1 Errors 

The new EU rules aimed to address the issue of inaccurate investment-grade 

ratings (type I errors), which was one of the reasons for the financial crisis last decade 

(Cheng and Neamtiu, 2009). These Type 1 errors result from an insufficiently 

competitive environment through barriers to entry for new competitors to the credit 

industry (Behr et al., 2015, Boylan, 2012, Kashyap and Kovrijnykh, 2015, Baghai and 

Becker, 2018). Consistent with that, many observers of the credit industry pointed out 

that the absence of competition and transparency and the conflict of interests and the 

rating-based regulation were significant reasons that affected the quality of ratings by 

leading to more Type 1 errors (Hunt, 2009). In the same context, the Association and 

Financial Professionals (2002) and Khan, (2002) stated that the industry's monopoly 

by three giant CRAs was the main reason behind the inaccurate ratings. The 

regulators appear to agree with this view as Nataf et al. (2018) pointed out that CRA 

III encourages competition clearly compared with CRA I and CRA II. Accordingly, CRA 

III should lead to fewer or no more type 1 errors by promoting credit industry 

competition. But will that be at the expense of accuracy leading to more false warnings 

of type 2 errors? 

On the other hand, encouraging competition might negatively impact the quality 

and accuracy of ratings, as it may push towards "competitive laxity" to increase its 

share of clients by giving them high ratings that mean more Type 1 errors (Hunt, 2009). 

Additionally, Galil (2003) claimed that one of the disadvantages of monopolized credit 

industry by three large agencies is that the regulators are highly dependent on them 

as a reference. Which makes the CRAs more lenient when assigning the ratings and 

could result in more Type 1 errors. Consistent with that, Behr et al. (2015) believe that 

using the ratings as a reference in the regulations is one of the main factors that 



 

77 

 

significantly impact rating quality. They, therefore, attribute the financial crisis of 2007-

2008 to their inaccurate ratings (Type 1 errors). 

Additionally, Nataf et al. (2018) pointed out that most market players, including 

regulators, rely excessively on credit ratings, making the CRA III calls for less 

dependence on ratings. Even further, this rule prevented all European authorities, the 

European Parliament, and European Council from using credit ratings as a reference 

in all their technical guidelines and recommendations. Along the same line, CRAs have 

to underline that their ratings are just an opinion to minimize the heavy dependence 

on the ratings. To sum up, it seems that CRA III should decrease type 1 errors but will 

that be at the expense of accuracy leading to more false warnings of type 2 errors? 

3.2.4 Type 2 Errors 

It seems that CRA I and CRA II could reduce the inflated ratings but lead to 

excessively pessimistic ratings. The first rule encourages transparency, reduces the 

conflict of interests, forbids rating shopping, regulates foreign agencies' work, uses 

robust rating methods, and urges CRAs to submit several disclosures (Borod and 

Bartlam, 2012). From the regulators' point of view, addressing these points will 

positively impact the ratings and improve the accuracy of the ratings, so hence, type 

1 errors will be decreased. Additionally, CRA II improves ratings' accuracy and 

minimizes Type 1 errors. Bayar (2014) mentioned that CRA II was responsible for 

implementing the legislation to the ESMA instead of to every member. As a result, we 

believe that this situation will minimize the variation in enforcing the rules and lead to 

less inaccurate optimistic ratings (Type 1 errors). However, civil liability enacted by 

CRA III in order to address the issue of inflated ratings (Type 1 errors) may have an 

adverse effect, as mentioned by Dimitrov et al. (2015). The authors observed that the 

CRAs would be fined if they assigned inaccurate inflated ratings while issuing 
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inaccurate pessimistic ratings will not be subject to any penalties. (Goel and Thakor, 

2011) have also mentioned this situation, where the rule ignores biased pessimistic 

ratings. Although the Dimitrov et al. (2015) study was about the Dodd-Frank act., we 

noticed that our rule (CRA III) has the same objective and only deals with biased 

optimistic ratings. Therefore, we can say that E.U. regulators are trying to address the 

issue of favourable inflated ratings (Type 1 errors) by rules I and II. Rule III and 

especially civil liability items could lead to an increase in Type 2 errors. 

3.3 Methodology: 

As noted above in chapter 2, there are a limited number of studies that examine 

the impact of regulations on the decisions of CRAs. This chapter has the same issue 

as we find out limited papers examining the accuracy of the ratings in response to the 

rules. We found just two studies in this critical area: Dimitrov et al. (2015) and Nataf et 

al. (2018). Dimitrov's paper was about the impact of the Dodd-Frank act on the 

accuracy of ratings in the US setting. The authors adopted a logit model for only 

estimating type 2 errors as their sample had no type 1 errors. Their dependent variable 

is a dummy variable that takes a value of 1 for non-investment grade-rated bonds that 

did not default within 12 months. 

In contrast, the non-speculative rated bonds with D or D.S. ratings within one 

year take a value of 0. Additionally, ROA, interest coverage, long-term debt-to-assets, 

book-to-market, log of market value, years to maturity, total stock return volatility and 

bond index return have been the independent variables adopted by Dimitrov et al. 

(2015). At the same time, the key variable was a dummy variable that takes zero for 

the period before the Dodd-Frank rule and 1 for the post-rule. On the other hand, Nataf 

et al. (2018) used the differences in proportions test to examine the accuracy of the 

credit rating post-CRA I based on a sample of credit ratings assigned by Moody's. In 
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addition, the authors used false warnings terminology as a representative of any non-

investment grade ratings that do not default within one year. However, we noticed that 

they only used the non-investment grade ratings when measuring type 2 errors, unlike 

Dimitrov et al. 

However, Nataf et al. (2018) have ignored the impact of the business cycle on 

the default rates and hence the accuracy of the credit rating. According to S&P, the 

capacity to meet the obligor's financial commitments who gets B or CCC ratings is 

influenced by adverse business, financial, or economic conditions. In addition, Galil 

(2003) clarified the importance of adjusting the credit rating to the business cycle. 

Moreover, Dimitrov et al. (2015) have used macro variables such as the log of GDP, 

past one-year market returns (using the S&P 500 Index), S&P 500 Index level, 

perceived firm profitability (calculated as analysts’ forecasted earnings per share for 

the next fiscal year divided by price per share), and the firms’ lagged quarterly stock 

returns to robust the findings of their study.  

Based on that, we can say controlling the business effects could add more 

credibility to the findings or argument of our paper. In addition, we believe that 

examining the impact of rules on the accuracy of non-investment ratings (type 2 errors) 

should be based on a sample of only non-investment ratings. In addition, we will run 

the regressions for scale B.B., scale B, and scale CCC as we believe that each scale 

has a different meaning, as we mentioned previously. 

3.3.1 Sample Data and Description 

As this chapter follows the methodology of Dimitrov et al. (2015), it is necessary 

to clarify an important point before discussing the sample criteria. Firstly, Dimitrov et 

al. (2015) use bond announcements (credit rating upgrades, downgrades, and initial 
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ratings) to calculate the dependent variable. As a result, the more bonds a firm issue, 

the greater weight it has in its sample (as there will be more observations in the sample 

for this specific firm with many bonds). However, this approach creates a bias in terms 

of firm distribution, with some firms having larger weights in the sample than other 

firms. Since the present research is interested in the accuracy of rating at the firm 

level, it becomes a more appropriate approach to treat firms with similar weights, so 

that no biased results will be produced due to bias in the sample. Hence, in contrast 

to the sample selection methodology of Dimitrov et al. (2015), the present chapter 

uses the announcements of all the firms, which we believe are better than the 

approach of Dimitrov et al. (2015). We treat each firm, whatever their size, equally, 

and do not follow the method of Dimitrov et al. (2015) as their paper seems biased 

toward the firms that issued large numbers of bonds. So, our financial data will be 

obtained from Capital I Database for all non-financial EU firms and the period from 

1993-2018. All these firms should be listed in prime financial markets and active for at 

least one year. Total assets will be used as a measurement of the activation of the 

firm, so if the firm has total assets for just one year, it will be in and otherwise will be 

out of our sample. 

The financial data will be obtained to compute our independent variables (return 

on assets, interest coverage, long-term debt-to-assets, book-to-market, log of market 

value, firm's stock market return, and total stock return volatility) following Dimitrov et 

al. (2015). In addition, the GDP growth data of the Euro area will be collected from the 

federal reserve Bank of St. Louis database. 

Moreover, we will gather the data of long-term ten-year and three-month bond 

yields of the Euro area from the federal reserve Bank of St. Louis database to calculate 

the slope of the yield curve. The GDP growth data and bond yields curve data will be 
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added to estimate the dependent variable since we believe that the Business Cycle 

will impact the accuracy of credit rating. So, all the variables employed by Dimitrov et 

al. (2015) will be used except bond index return and date of maturity. 

All the independent variables will be computed based on published financial 

data of the fiscal quarter ending before the rating announcement date except the stock 

volatility variable. Dimitrov calculated the stock volatility based on 30 days' data before 

the announcement date. Despite that calculating the other variables is based on a 

quarterly basis. The announcement dates vary; therefore, we calculated the volatility 

based on the 30 days following the quarterly financial data. 

Since we have a sample of firms representing all E.U. countries except Estonia 

and Latvia, Slovakia, and Malta, we expect to have outliers in our sample; therefore, 

we will use the winsorizing technique to treat this issue. In addition, country-fixed 

effects will be adopted to control unobserved characteristics. Finally, the rating levels 

have been transferred from alphanumerical (AAA to D) to numerical (1 to 22). 

3.3.2 Methods of Analysis 

For the analysis method, we will use the method of Dimitrov et al. (2015), and 

Cheng and Neamtiu (2009), which we mentioned previously. The null hypothesis is 

that the propensity for false default risks (type II errors) remains unchanged following 

the introduction of regulations, while the alternative hypothesis is that they increase. 

So, if we define accuracy in terms of type II errors, the alternative hypothesis indicates 

lower accuracy. The method of Dimitrov et al. (2015) would be employed to estimate 

the false warnings (type 1 and 2 errors) and capture the change after the regulations 

if the legislation improved the accuracy or the quality of ratings by making them review 

their models and invest in due diligence. As a result, the number of false warnings 
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(type 2 error) should decrease or remain the same. However, suppose the false 

warning (type 2 error) has increased post-regulations. In that case, this could be 

evidence that CRAs are trying to protect their reputation by following the rules 

consistent with Morris (2001) and the findings of Dimitrov et al. (2015). Our regression 

model to estimate the accuracy is a logit model with a binary dependent variable while 

the independent variables are those we mentioned previously. In addition, country-

fixed effects will be adopted to control unobserved characteristics. Our key variable is 

post-rules and the equation will be as follows: 

𝑇𝑦𝑝𝑒 𝐼𝐼 𝐸𝑟𝑟𝑜𝑟𝑖,𝑡

=  𝛽0 + 𝛽1𝑃𝑜𝑠𝑡𝑅𝑢𝑙𝑒𝑠𝑖,𝑡 + 𝛽2𝑅𝑂𝐴𝑖,𝑡 + 𝛽3𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽4𝐷/𝐸𝑖,𝑡 + 𝛽5𝐵/𝑀𝑖,𝑡

+ 𝛽6𝑀𝑎𝑟𝑘𝑒𝑡 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 + 𝛽7𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑖,𝑡 + 𝛽8𝑅𝑒𝑡𝑢𝑟𝑛𝑠𝑖,𝑡 + 𝛽9𝐺𝐷𝑃𝑡

+ 𝛽10𝐶𝑢𝑟𝑣𝑒𝑡 + 𝛾 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑖 + 휀𝑖,𝑡                                           (3.1) 

3.4 Findings and Discussion 

3.4.1 Data and Variables 

Our sample has a long period from 1993 to 2018, covering seventeen years 

before the rules and nine years after the regulations, while the sample of Dimitrov et 

al. (2015) was just seven years. We believe that the longer period comes with more 

accurate findings. Based on that, we expect that the sample size before the rules will 

be larger than post-rules. However, we have many missing financial data for the early 

years in our sample (1993-1999). For the variables from (2) to (9) in Table 3.1, their 

data have been obtained in Euro currency since some EU members are not using 

Euro currency. In addition, we calculated all of them based on what was defined in 

Table 1. All financial data has been obtained from S&P Capital IQ Database. 
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We could not find data regarding the bond yield curve for all the EU members 

for the bond yields curve. Databases such as the European Central Bank, Eurostat, 

and Federal Reserve Bank of St. Louis have only bond yield data for some developed 

countries or the Euro area. Therefore, we used Euro area data to represent all EU 

countries since Euro area members contain the biggest countries in terms of the 

economy. We collected the monthly long-term government bond yields of 10 years for 

the Euro area as well as the 3-month bond yields of the Euro area. After that, we 

computed the average yields for each quarter for the data of 10-year and 3-month 

bond yields. Then, we calculated the bond yields curve for the Euro area by deducting 

the 10-year bond yields minus 3-month bond yields. In order to control the impact of 

the Business Cycle on the default of the firms, we used GDP growth, bond yield curve, 

stock market return, and the firm’s stock volatility.   

 

Table 3. 1: Definition of Variables 

Variable name Definition 

Type II error 
The dummy variable takes value one for a firm rated as the speculative 
grade that does not default within one year, and zero otherwise. 

ROA 
Return on assets, which is net income divided by total assets in Euro 
currency for the fiscal quarter ending prior to the rating announcement 
date. 

Market Value 
Share price times the number of common shares outstanding in Euro 
currency for the fiscal quarter ending prior to the rating announcement 
date, presented in log Form. 

Interest coverage 
Income before extraordinary items divided by interest expense in Euro for 
the fiscal quarter ending prior to the rating announcement date. 

Book-to-market 
Book value of equity divided by market value of equity in Euro currency for 
the fiscal quarter ending prior to the rating announcement date. 

Long-term debt-to-
equity 

Total long-term debt divided by book value of equity in Euro currency for 
the fiscal quarter ending prior to the rating announcement date. 

Stock index return 
The stock index returns of all EU members have firms in our sample for 
the fiscal quarter ending prior to the rating announcement date. 

Stock return volatility 
The standard deviation of a firm’s 30-day stock returns following the fiscal 
quarter ending prior to the rating announcement date. 

GDP Growth 
The GDP growth rate of all EU members that have firms in our sample 
has been obtained for the fiscal quarter ending prior to the rating 
announcement date. 
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Yields curve 
The German government bond yields. The data for 10-year bonds have 
been collected for the fiscal quarter ending prior to the rating 
announcement date. 

Post-rules 
The dummy variable takes value zero for announcements before 16 
September 2009 and 1 otherwise. 

 
All the above variables are obtained from S&P Capital IQ except for bond yield curve data, which are 

from Federal Reserve economic data of Bank of St. Louis. 

 
 

3.4.2 Summary Statistics 

In the absence of type I errors, Table 2 focuses on defaults by non-investment 

grade ratings. We have no type 1 errors in our sample, which is similar to the sample 

of Dimitrov's paper and could be a sign of the effectiveness of rules in forbidding any 

inflated credit rating (type 1 errors) that may lead to financial distress. There are 536 

non-investment grade announcements prior to the introduction of the rules, which 

increased to 834 announcements post-rules. This increase could be either because of 

a reduction in missing data as time goes by or could be a response to the new 

restricted rules, which led to more downgraded ratings, as mentioned in our first 

empirical chapter. The total percentage of defaulted firms post-legislation is lower by 

7 percentage points than before the rules. Not surprisingly, credit ratings 11 and 12 

(BB+, B.B.) have the highest percentage of type 2 errors pre- and post-rules with 0 

defaulted firms. In contrast, the credit rating CC (20) has a lower percentage of type 2 

errors with %85 before and post-rules. In addition, the CCC class or level showed the 

lowest percentage of type 2 errors pre and post-rules. This is consistent with the 

argument of Standard Poor’s (2019)10, which pointed out that their opinion (credit 

rating) is just a relative measurement, and it means that CCC+ is a higher risk than 

                                                 
10 https://www.spglobal.com/ratings/_division-assets/pdfs/guide_to_credit_rating_essentials_digital.pdf 

 



 

85 

 

B.B.- and CCC+ should be lower risk than CCC. We conclude that the type 2 errors 

appear to be higher post-rules by 6 per cent.   

Table 3. 2: Default and non-default ratings before and post-rules 

 
Actual 
rating Panel A: Before rules Panel B: After rules 

 No D % Non % No D % Non % 

BB+ 71 0 0 71 100% 102 0 0 102 100% 

BB 71 0 0 71 100% 124 0 0 124 100% 

BB- 83 0 0 83 100% 124 2 2% 122 98% 

B+ 105 4 4% 101 96% 143 2 1% 141 99% 

B 77 3 4% 74 96% 144 1 1% 143 99% 

B- 54 11 20% 43 80% 98 7 7% 91 93% 

CCC+ 19 6 32% 13 68% 47 6 13% 41 87% 

CCC 13 10 77% 3 23% 19 11 58% 8 42% 

CCC- 10 5 50% 5 50% 13 8 62% 5 38% 

CC 33 28 85% 5 15% 20 17 85% 3 15% 

Total 536 67 13% 469 88% 834 54 6% 780 94% 

 
The table shows the frequency of ratings (as denoted by No), the frequency of defaults (as 
denoted by D), the frequency of non-defaults (as denoted by Non), and the % share of default 
and non-default cases for the sample before the implementation of new regulations (i.e., 
before 16 September 2009) and after the new regulations (i.e., after 16 September 2009).  
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Figure 3. 1:  Default and non-default firms 

 

 

According to the summary statistics in Table 3.3, we have 536 firm credit rating 

announcements before regulations and 834 post-regulations. When referring to the 

post-rules, we mean the first rule issued in 2009, since this rule was the first one. The 

mean of our dependent variable increased post-rule, reaching 0.94 compared to 

before rules which were 0.88. The mean of all variables increased after the regulations 

such as B/M, coverage, returns, and M.V, except GDP, D/E, and curve which recorded 

a reduction. While ROA, and volatility had no change in their means.  
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Table 3. 3: Summary statistics of the variables before and after the rules 

Variable 
Before Rules Post-rules  

Obs. Mean 
Std. 
dev. Min Max Obs. Mean Std. dev. Min Max 

P-
Value 

Type II Errors 536 0.88 0.33 0 1 834 0.94 0.25 0 1 0 

Market Value 319 6.97 1.15 6 10.09 502 7.19 1.18 5.68 10.09 0.01 

ROA 445 0.00 0.02 -0.02 0.02 751 0.00 0.01 -0.02 0.02 0.00 

Interest 
Coverage 492 1.92 2.84 -0.40 11.03 792 2.78 3.26 -0.40 11.03 0.00 

D/E 429 1.37 1.20 0.01 3.43 750 1.28 1.15 0.01 3.43 0.16 

B/M 277 0.78 0.57 0.11 1.63 460 0.79 0.54 0.11 1.63 0.98 

Stock Returns 480 0.00 0.22 0 0.29 647 0.06 0.14 0 0.29 0.00 

GDP Growth  503 2.04 1.91 -1.30 4.45 754 1.45 1.64 -1.30 4.45 0.00 

Stock Return 
Volatility 315 0.02 0.01 0 0.04 491 0.02 0.01 0 0.04 0.00 

Yield Curve 536 1.17 0.91 -0.56 3.02 834 2.06 0.74 0.98 3.43 0.00 

Post-rule 536 0 0 0 0 834 1 0 1 1  
This table shows the summary statistics of the variables used in the empirical analysis for the 
sample before the new rules and regulations (i.e.,  before 16 September 2009) and after the 
new rules (i.e., after 16 September 2009). Type II error is a dummy variable that takes the value 
one for a firm rated as the speculative grade that does not default within one year. ROA is the 
return on assets. D/E is the long-term debt-to-equity ratio. B/M is the book-to-market value. 
Stock return volatility is estimated as the standard deviation of a firm’s 30-day stock returns 
following the fiscal quarter ending prior to the rating announcement date. The yield curve is 
estimated as 10-year returns for German government bonds.  

 

 
The D/E variable observations recorded the most increase as it was 429 before 

2009 and became 750 after 2009. In contrast, the observations of the M/V variable 

have shown the lowest increase by only 183 observations post-rule which reduced our 

sample size dramatically. Additionally, it seems that we have more announcements 

after 2009, which could be a result of the strict regulations, more demand by the 

issuers, and improvement in the technology used by CRAs or could be a result of all  

these probabilities. If we look carefully at the means of all variables before and post 

2009, we can notice that most of the variables indicated no significant improvements 

in the solvency, profitability, and liquidity ratios except interest coverage and curve. 

From the point of view of our chapter, this means less or no more type 1 errors and 
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could be a sign of having more type 2 errors. In terms of the economic indicators, only 

the GDP variable recorded decreasing after 2009 while the curve and return variables 

recorded an increase. Since we argue that bad performance by firms or the economy 

correlated with an increase in type 2 errors, the opposite is correct. Accordingly, 

variables such as ROA, coverage, M.V, return, GDP, B/M, and curve are supposed to 

correlate with the type 2 errors negatively. In contrast, the remaining variables are 

supposed to have a positive relationship with type 2 errors. 

Based on Table 3.4, we can notice that B/M, D/E, and volatility negatively 

correlate with the dependent variable type 2 errors. While all remaining variables 

positively correlate with the dependent variable (type 2 errors). We can conclude that 

the relationship between the independent and dependent variables is against our 

above assumption about the supposed relation except for the B/M variable. The 

highest correlation has been 0.58 between the ROA and coverage variables. In 

contrast, the correlation between the curve and coverage variables has been zero. 



 

89 

 

Table 3. 4: Correlation matrix table 

Variable Type II M.V ROA Coverage D/E B/M Returns GDP  Volatility Curve Post-rules 

Type II 1.00           
Market Value 0.26 1.00          

ROA 0.16 0.21 1.00         
Interest Coverage 0.06 0.19 0.58 1.00        

D/E -0.03 -0.15 -0.19 -0.21 1.00       
B/M -0.04 -0.30 -0.16 -0.21 -0.04 1.00      

Stock Returns 0.18 0.15 0.21 0.17 -0.07 -0.23 1.00     
GDP Growth   0.07 0.10 0.08 0.14 -0.01 -0.14 0.38 1.00    

Stock Volatility -0.30 -0.30 -0.33 -0.21 0.06 0.28 -0.38 -0.22 1.00   
Yield Curve 0.08 -0.02 0.03 0.00 0.03 0.10 0.15 -0.26 0.03 1.00  
Post-rules 0.08 0.08 0.11 0.12 0.01 -0.02 0.20 -0.07 -0.14 0.48 1.00 

This table shows the correlation coefficients among variables used in the empirical analysis. Type II error is a dummy variable that takes the value 
one for a firm rated as the speculative grade that does not default within one year. ROA is the return on assets. D/E is the long-term debt-to-equity 
ratio. B/M is the book-to-market value. Stock return volatility is estimated as the standard deviation of a firm’s 30-day stock returns following the 
fiscal quarter ending prior to the rating announcement date. The yield curve is estimated as 10-year returns for German government bonds. The 
post-rules dummy refers to the period after 16 September 2009, when the first set of CAR regulations was implemented.  
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3.4.3 Estimation of Models 

Table 5 of Dimitrov et al. (2015) uses all announcements irrespective of whether 

they are announcements of investment grade or non-investment grade. They define 

the dependent variable so that it takes the value one for non-investment grade 

announcements that do not default and zero for all others, be they non-investment 

grade or investment grade. It follows that the dependent variable is a dummy variable 

indicating whether or not an "error" has occurred. "Error" here is defined as whether a 

non-investment-grade company does not default (type 2 error). There are several 

concerns with this definition of the dependent variable. First, it should be understood 

that whether or not a rating is above BB+ or below does not map over to a clear 

statement or prediction that there will or will not be a default within 12 months. 

Therefore, we used a longer period (5 years) as a term for type 2 errors. According to 

S&P11, the average probability of US speculative grade bonds to default within a year 

was only 3.75%, based on historical data from 1981 to 2017. Therefore, we used a 

longer period (5 years) as a term for type 2 errors when running all regression models. 

Second, within the category of non-investment grades, there is a significant difference 

between BB+ and B-. We argue that when a particular firm or bond with, for example, 

a BB+ rating does not default within an expected period, the level of this type 2 error 

should not be like when a specific firm or bond has a B- rating and does not default 

within an expected period based on their financial position. Third, and most 

importantly, the inclusion of investment-grade bonds within the sample despite them 

not being defined by the dependent variable. Finally, we have a sample of all non-

                                                 
11 https://www.livewiremarkets.com/wires/quantifying-the-risk-of-bonds-with-s-p-credit-ratings. 
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financial firms from most of the E.U. members unlike the sample of Dimitrov et al. 

(2015), hence, we used country-fixed effects. 

These considerations suggest caution in interpreting results based on the entire 

sample suggesting an adaptation of the methodology adopted by Dimitrov et al. 

(2018). The regression is estimated with a sample that only includes non-investment 

grade companies, so we are modelling type 2 errors only. 

Accordingly, we run the regression for all speculative ratings in the model (1) in 

Table 3.5, including the macroeconomic and without macro variables. We noted that 

all the control variables have a relation against what we mentioned in section 3.4.2 

except coverage and D/E variables when using the macro variables. While statistically, 

it seems that M.V, B/M, curve, and Volatility variables are significant. When excluding 

the macro variables, again only the coverage variable showed the expected 

relationship with the dependent variable. But, Statistically, all the control variables 

have been insignificant except M.V and ROA. In terms of our key variable (post-rule), 

we observed that the coefficient is -0.98 when using the macro variables while it is 

0.13 when excluding the macro variables. The p-value when excluding macro 

variables is 0.08 while 0.70 when adding the macro variables. In addition, the R2 is 

0.42 when using the macro variables and 0.32 when not. 

There seems to be no evidence of more type 2 errors post-rules considering 

the findings of the first model. In addition, we noticed that ignoring the business cycle 

could make the CRAs seem to assign less accurate non-investment rating post-rules. 

This comment is consistent with Galil (2003), who mentioned the importance of 

controlling the business cycle. 
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In models (2), (3), and (4), we run the regression for every scale in the 

speculative ratings separately. We believe that every scale has a different level of risk 

default as stated by S&P; the probability of default within a year should differ between 

B and CCC-rated firms. Therefore, we argue that examining each scale in a separate 

regression model could be more accurate. For model (2), the regression has been 

done for scale B.B. but unfortunately, there were insufficient observations. Regarding 

model (3) which is about the B scale, all the control variables have the supposed 

relationship with the dependent variable except coverage and GDP. While only the 

curve variable is statistically significant. The coefficient of the Post-rule variable has 

been -1.63 but statistically has not been significant with a p-value equal to 0.21. The 

last model is about scale C, it has the lowest number of observations with only 49 

observations. Only the coverage variable has the expected relationship with the 

dependent variable while all the variables were statistically significant. The post-rules 

variable has a coefficient of 0.61, the largest of all the models, but is also statistically 

insignificant with a p-value equal to 0.62. 

It follows that no model showed a significant impact on the accuracy of credit 

rating post-rules.  Only model (4) recorded a slightly higher coefficient, but this model 

has the lowest number of observations and the coefficient is statistically insignificant. 

Our findings are not consistent with the reputation hypothesis of Morris (2001) and the 

findings of Dimitrov's study. Our results are more consistent with disciplining 

hypothesis which mentioned that the CRAs will engage in better methodology and due 

diligence as a response to legislation.  

As mentioned previously, there is no precise and officially agreed definition in 

the financial markets and by the regulators or the CRAs regarding what constitutes a 

type 1 and 2 error. Therefore, and since we have no investment-grade ratings that 
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defaulted within one year, we tried to examine the type 1 errors using a different 

definition. We consider the downgrade of credit ratings above or equal to A- to non-

investment grade ratings as a type 1 error. Unfortunately, even with this approach, we 

have no type 1 error. It seems that no non-financial firms in the E.U have “defaulted” 

according to this criterion within one year.  

A number of considerations follow from these results. We believe that the 

models we used may spark debate about how accuracy is supposed to be explored. 

Such as excluding the investment-grade ratings, controlling the business cycle, using 

12 months as a default measurement, and dividing the non-investment ratings into 

many scales. 

To sum up, we can say that the rules have not led to more type 2 errors as 

reputation hypothesis suggested. On the contrary, the accuracy of the ratings has 

improved after the regulations, which seems more consistent with the disciplining 

hypothesis.  
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Table 3. 5: Estimation of the regression models 

Variable Model 1 (all speculative ratings) 
Model 2 (Only scale 

BB ) Model 3 (Only scale B) 
Model 4 (Only scale 

CCC) 

 With macro. Variables 
Without macro. 

Variables With macro. Variables With macro. Variables With macro. Variables 

Type II Error Coeff. P>|z| Coeff. P>|z| Coeff. P>|z| Coeff. P>|z| Coeff. P>|z| 

Market Value 1.15 0.00 1.49 0.00 - - 0.46 0.26 0.50 0.68 

ROA 22.14 0.18 32.71 0.01 - - 27.61 0.39 52.73 1.05 
Interest 

Coverage -0.08 0.28 -0.04 0.49 - - -0.16 0.20 -1.25 -1.75 

D/E 0.12 0.56 0.15 0.35 - - 0.32 0.44 -0.41 -0.84 

B/M 0.83 0.03 0.15 0.62 - - 0.05 0.95 1.38 0.55 

Stock Returns 1.39 0.36 - - - - 4.70 0.20 3.32 0.73 

GDP Growth  0.10 0.52 - - - - -0.31 0.33 0.48 0.59 

Stock Volatility -105.60 0.00 - - - - -38.60 0.41 -136.75 -2.49 

Yield Curve 0.53 0.05 - - - - 0.97 0.10 0.20 -0.55 

Post-rule -0.98 0.08 0.13 0.70 - - -1.63 0.21 0.61 0.62 

# Obs. 557 - 665 - - - 215 - 49 - 

Pseudo R2      0.42 - 0.32 - - - 0.36 - 0.4 - 

Country FE                   Yes  Yes    Yes      Yes  

 The regression results are based on the following equation:  𝑇𝑦𝑝𝑒 𝐼𝐼 𝐸𝑟𝑟𝑜𝑟𝑖,𝑡 =  𝛽0 + 𝛽1𝑃𝑜𝑠𝑡𝑅𝑢𝑙𝑒𝑠𝑖,𝑡 + 𝛽2𝑅𝑂𝐴𝑖,𝑡 + 𝛽3𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽4𝐷/𝐸𝑖,𝑡 +

𝛽5𝐵/𝑀𝑖,𝑡 + 𝛽6𝑀𝑎𝑟𝑘𝑒𝑡 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 + 𝛽7𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑖,𝑡 + 𝛽8𝑅𝑒𝑡𝑢𝑟𝑛𝑠𝑖,𝑡 + 𝛽9𝐺𝐷𝑃𝑡 + 𝛽10𝐶𝑢𝑟𝑣𝑒𝑡 + 𝛾 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑖 + 휀𝑖,𝑡. Type II error is a dummy variable that 

takes the value one for a firm rated as the speculative grade that does not default within one year. ROA is the return on assets. D/E is the long-term 
debt-to-equity ratio. B/M is the book-to-market value. Stock return volatility is estimated as the standard deviation of a firm’s 30-day stock returns 
following the fiscal quarter ending prior to the rating announcement date. The yield curve is estimated as 10-year returns for German government 
bonds. The post-rules dummy refers to the period after 16 September 2009, when the first set of CAR regulations was implemented. We already 
have no announcements for Estonia and Latvia as well, we lost announcements for Malta when cleaning our data. The model is estimated using 
the logit regression method.  
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Figure 3. 2:  Coefficients of Post-regulation Variables 

 

 

3.5 Robustness Tests 

In order to verify our findings and confirm that the methods we have used have 

been strict and not biased to any side, we did some tests regarding the cut-off points 

and volatility variables.  

Since we calculated the volatility differently than Dimitrov et al. (2015), our 

findings might be affected differently. Therefore, we run the regression for the non-

investment grade ratings excluding this variable. The key variable post-rule has a 

negative relation with the dependent variable with a coefficient equal to -1.07 and 

statistically significant at the 5% level, which is consistent with the result of our base 

model.
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Table 3. 6: Robustness tests of different cut-off points and when excluding the volatility variable 

Variable               Cut-off 2011 Cut-off 2013  
Excluding Vol. 

variable 

Macro variables Yes  
No  Yes  No  Yes  

Type II    Coeff. P>|z| Coeff. P>|z| Coeff. P>|z| Coeff. P>|z| Coeff. P>|z| 

Market Value 1.15 0:00 1.49 0:00 1.14 0:00 1.49 0:00 1.36 0.00 

ROA 21.37 0.19 34.73 0.00 19.67 0.21 32.95 0.01 32.84 0.03 

Interest Coverage -0.08 0.29 -0.04 0.49 -0.09 0.21 -0.04 0.49 -0.09 0.21 

D/E 0.14 0.50 0.15 0.33 0.08 0.68 0.14 0.37 0.19 0.35 

B/M 0.82 0.03 0.16 0.59 0.75 0.04 0.17 0.57 0.46 0.21 

Stock Returns 1.37 0.37 - - 0.80 0.57 - - 3.15 0.03 

GDP 0.09 0.54 - - 0.11 0.45 - - 0.06 0.70 

Stock Volatility - - - - - - - - - - 

Yield Curve 0.51 0.05 - - 0.38 0.13 - - 0.45 0.08 

Post-rule -1.14 0.03 -0.27 0.44 -0.18 0.71 0.14 0.71 -1.07 0.05 

# Obs. 557 - 665 - 557 - 665 - 564 - 

Pseudo R2      0.43 - 0.32 - 0.42 - 0.32 - 0.36 - 

The regression results are based on the following equation:  𝑇𝑦𝑝𝑒 𝐼𝐼 𝐸𝑟𝑟𝑜𝑟𝑖,𝑡 =  𝛽0 + 𝛽1𝑃𝑜𝑠𝑡𝑅𝑢𝑙𝑒𝑠𝑖,𝑡 + 𝛽2𝑅𝑂𝐴𝑖,𝑡 + 𝛽3𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽4𝐷/𝐸𝑖,𝑡 +

𝛽5𝐵/𝑀𝑖,𝑡 + 𝛽6𝑀𝑎𝑟𝑘𝑒𝑡 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 + 𝛽7𝑅𝑒𝑡𝑢𝑟𝑛𝑠𝑖,𝑡 + 𝛽8𝐺𝐷𝑃𝑡 + 𝛽9𝐶𝑢𝑟𝑣𝑒𝑡 + 𝛾 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑖 + 휀𝑖,𝑡. Type II error is a dummy variable that takes the value 

one for a firm rated as the speculative grade that does not default within one year. ROA is the return on assets. D/E is the long-term debt-to-
equity ratio. B/M is the book-to-market value. The yield curve is estimated as 10-year returns for German government bonds. The post-rules 
dummy refers to the period after 16 September 2009, when the first set of CAR regulations was implemented. We already have no 
announcements for Estonia and Latvia as well, we lost announcements for Malta when cleaning our data. The model is estimated using the logit 
regression method.  
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Furthermore, our findings could be inaccurate because of the cut-off year we 

used. The effectiveness of the first rule in 2009 could not be immediate and needs 

time. Therefore, we run the regression with a cut-off year of the first amendment (2011) 

and second amendment (2013). According to Table 3.6, the coefficient of the post-rule 

2011 variable was -1.14 with a 0.03 p-value when using the macro variables and -0.27 

with a p-value of 0.44 when not. While the post-rule 2013 variable has a coefficient of 

-0.18 and a p-value of 0.71 when adding the macro variables. In contrast, the key 

variable has a coefficient of 0.14 with a p-value of 0.71 when excluding the macro. 

variables. The findings confirm our base models' credibility and have not shown any 

evidence of the impact of the rules on accuracy. In addition, they support that using 

the macro variables changed the sign of the post-rule coefficient from + to –.   

3.6 Conclusion 

Credit rating agencies have frequently been the subject of harsh and stinging 

criticism after every financial crisis. However, one of the most scathing criticisms came 

after the global financial crisis in 2007-2008, which resulted in the issuance of 

compulsory legislation regulating the work of CRAs for the first time in their history. 

Regulators in the European Union hope that these rules will make the financial 

markets safe from any future financial distress since the regulations punish CRAs for 

giving exaggerated credit ratings. We used a sample representing all announcements 

issued by S&P during 1993-2018 for all non-financial firms listed in the E.U. prime 

stocks markets. Our sample contains only type 2 errors, such as the study of Dimitrov 

et al. (2015); therefore, type 1 errors have not been examined. Our findings did not 

indicate any increase in type 2 errors after 2009. Our results are more consistent with 

the disciplining hypothesis than the reputation hypothesis. 
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A strict methodology was employed that considered all the variables that might 

affect the credibility of our findings by using several macroeconomic variables to 

neutralize the impact of the Business Cycle. A binary logit regression model has been 

employed to estimate the accuracy. In addition, we excluded the investment-grade 

ratings when running the regressions, in contrast to the approach of Dimitrov et al. We 

also run the regression for each scale of non-investment ratings separately as they 

vary in the level of default. More importantly, we used 5 years as a term for type 2 

errors unlike Dimitrov used one year. This paper contributes by being the first one that 

examines the accuracy of credit rating post-regulations through an extensive and 

comprehensive sample representing all E.U. firms that have announcements from 

1993 to 2018. In addition, we argue that our modifications or improvements on the 

method used by Dimitrov could be an important aspect that leads to reconsidering the 

appropriate approach when examining the accuracy. 
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Chapter (4): Enforcement of the EU CRA Regulations 

4.1 Introduction 

Undoubtedly, the issuance of new legislation regulating a particular work in a 

specific environment is an important event that deserves to be highlighted, especially 

if this rule is the first of its kind in this field or industry. The transition from a regulatory 

environment that relies on voluntary laws or non-compulsory directives to mandatory 

regulations is a fundamental change for the credit rating industry. It reflects the change 

in the conviction of the regulators regarding the extent to which this field needs 

compulsory rules or not. 

The credit rating industry in the European Union witnessed the emergence of 

new rules in 2009 regulating the work of CRAs in an unprecedented way. Since the 

inception of CRAs at the beginning of the last century, CRAs have always been 

working under directives and voluntary rules, consistent with the view that self-

regulation would be enough for the efficient working of these agencies (Conte and 

Parmeggiani, 2008). The regulatory changes resulted from the global financial crisis 

in 2007-2008, as it generated a conviction among the financial market regulators that 

one of the leading causes of the crisis was the inflated ratings given by the CRAs. 

Regulators believed that the CRAs were assigning favourable ratings and that the lack 

of strict regulatory and punitive laws was one of the main reasons for the agencies' 

complacency. The first empirical chapter (i.e., Chapter 2) discussed the challenges 

facing the agencies' work that resulted in low-quality ratings as well as examined the 

effects of the new regulations on the behaviour of CRAs.12 In addition, the extent that 

                                                 
12 See first empirical chapter.  
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the new regulations affected the accuracy of the credit ratings was examined in the 

second empirical chapter (i.e., Chapter 3).13 

After establishing the above evidence, the present empirical chapter is 

interested in exploring the enforcement of the new regulations at the country level. The 

EU members are committed to one common policy in various policy dimensions, with 

an effort to harmonise regulations on the financial markets and credit rating industry 

after the global financial crisis (Frangakis, 2009; De Rynck, 2016; Kudrna and 

Puntscher Riekmann, 2018; O’Shea, 2021). However, each country has different 

economic, social, and cultural environments that can affect the enforcement levels of 

these common policies. Consistently, many studies have mentioned variations in the 

enforcement of the laws in the EU. Additionally, the responsibility of enforcing the 

regulations was delegated to the national authorities of every country. Given these 

risks in the harmonisation of the common policies and new regulations across member 

countries, the EU established ESMA14 in 2011 and allocated it responsibilities that 

were given to the national authority in the past, such as the registration process and 

oversight of the CRAs. Therefore, this institutional step could be an important attempt 

by the EU regulators to minimize the variation of the new regulations and rules, thereby 

confirming the importance of exploring this area as a research question. 

In terms of the importance of enforcing the rules, La Porta et al. (1998) state 

that strong enforcement can be effective even with weak regulations. Bhattacharya 

(2006) notes that the enforcement of securities regulations is essential and claims that 

the rules are useless unless enforced. The author mentions that having no insider 

                                                 
13 See second empirical chapter.  

14 European Securities Market Authority  
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trading rule is better than having an insider trading law without enforcement. While 

Cumming et al. (2018) note that the financial market's success is highly affected by 

the structure and enforcement of securities rules. In other words, high-quality 

regulations design and increased commitment to enforcement will lead to safe 

financial markets, increasing the investments and growth of these markets. 

Given the importance of enforcement, this chapter argues that it is essential to 

document the responses of member countries to the enaction of new regulations in 

terms of enforcement. This research area is of great significance due to various 

factors. Firstly, the relationship between the economies of the EU countries is like a 

domino, as these countries function as a single economic market. The contagion could 

be spread very quickly so that if one of these economies falls, the others are likely to 

fail or be negatively affected (the Greek crisis as an example).15 So it is essential for 

any local or foreign investor looking to invest in E.U. financial markets to be aware of 

the interconnectedness among the EU members and the difference in the enforcement 

levels. Secondly, by examining the level of enforcement in the member countries, the 

regulators will have a clear image of to what extent EU members are committed to the 

new rules and the reasons behind the possible variations in these commitments and 

enforcement. Thirdly, scholars can benefit from this study and start to do more 

research to cover the gap in the variations and determinants of enforcement. 

Bhattacharya (2006) points out that researchers have not extensively covered the 

importance of enforcing rules in the securities markets. In the same context, it is found 

that only Cumming et al. (2018) highlight this research area by investigating the 

enforcement of the rules issued by the ESMA for the period from 2008 to 2010.  As a 

                                                 
15 See Constâncio (2011) and Cochrane (2010).  
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result, the present thesis is significant for regulators, investors, financial markets, and 

scholars interested in this field. The importance of this study lies in the fact that the 

financial market's development, growth, and safety are highly dependent on the 

enforcement of regulations, not only existing rules. Hence, there is a significant need 

to cover this research area. Hence, the present chapter is expected to make valuable 

contributions to the relevant academic literature, with important policy implications.  

This empirical chapter aims to discover how the EU members are committed to 

enforcing CRA regulations through enforcement indicators covering the period from 

1996 to 2018. Accordingly, the chapter aims to answer the following questions: Do EU 

members have the same enforcement levels of the CRA regulations? To the extent 

that enforcement varies across nations, what national or economic characteristics can 

explain this variation? 

Following the methodological approaches of Kaufmann et al. (2003) and Li et 

al. (2007), an enforcement index is constructed from several indicators (such as the 

regulatory quality indicator, the rule of law indicator, and the control of corruption 

indicator) as the dependent variable. In addition, the analysis employs the GDP 

growth, the logarithm of population, the inflation rate, the unemployment rate, the 

logarithm of market capitalisation, and cultural factors (i.e., power distance, 

individualism, masculinity, uncertainty avoidance, long-term orientation, and 

indulgence) as the independent variables alongside year and country dummies. The 

OLS regressions are used to estimate the relationship between these macroeconomic 

and cultural factors and the enforcement levels of rules among the EU member 

countries. In addition, the regression analysis is repeated according to the joining time, 

geographical area, and degree of economic development. In terms of the degree of 

development, the sample is divided into two groups: developed members and less-
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developed members, according to the classification of the UN. In addition, the UN 

classification is used when dividing our geographical sample into four groups: western, 

eastern, northern, and southern. In contrast, the joining time sample has been divided 

into two groups: old and new. The old countries are the ones that joined the EU before 

1994, while those who joined after 1994 are the new members.  

The results of the empirical analysis indicate that the enforcement levels and 

enforcement determinants vary according to country groups. Specifically, old 

members of the EU have higher enforcement levels than new members. These results 

are in contrast to the findings of Sedelmeier (2011) and Falkner et al. (2008). However, 

this finding in terms of lower enforcement levels in new member countries is consistent 

with the results in the second empirical chapter, as the chapter has found that the old 

countries had more downgraded/deflated credit ratings in response to the new 

regulations (see Section 2.5). Moreover, developed countries have high enforcement 

degrees compared to less-developed members. Furthermore, the western members 

showed the highest levels in terms of enforcing the regulations. These results are 

consistent with La Porta et al. (1998), who show that wealth plays a vital role in 

enforcing the rules in the EU, as developed and western members are also the 

wealthiest countries. 

Regarding the determinants of enforcement levels, it is found that the culture 

variables are important for the enforcement index in the case of old members. In the 

case of development and regional dimensions, the GDP, unemployment rate, and 

population variables are important factors for the enforcement index, while the exact 

factors are different across the groups. 

This empirical chapter makes valuable contributions to the relevant literature as 

it is the first detailed study exploring the enforcement of EU regulations at the country 



 

104 

 

level. To the best of our knowledge, the paper by Cumming et al. (2018) is the only 

study discussing this research area so far. However, that study uses data for a short 

period from 2008 to 2010 and focuses only on rules issued by the ESMA. Therefore, 

that study does not cover the main CRA regulations issued in 2009, 2011, and 2013, 

respectively. In addition, the second amendment (i.e., CRA II in 20211) is not 

examined by Cumming et al. (2018), although it is the first regulatory amendment with 

fines and penalties for any violations of accurate credit ratings. Therefore, it can be 

argued that our study will be the first one covering all the rules, and hence, our findings 

will strongly reflect the aim of this empirical chapter.  

The findings have also important policy implications. Firstly, the results imply 

that the enforcement levels of rules and regulations can change among the EU 

member countries, with some patterns in terms of old vs. new members or developed 

vs. less-developed members. Hence, regulators and policymakers need to take these 

differences into account when devising new measures targeting the union. Namely, 

the enforceability dimension needs to be an important component of the policymaking 

processes. Secondly, the differences between directives, along with nation-level 

enforcement institutions, and union-wide enforcement, along with new institutions at 

the union level, become crucial policy areas to discuss. Namely, as the EU proceed 

towards more harmonised policy frameworks (especially on the economic, financial, 

and banking dimensions), the question of whether to follow national-level enforcement 

or to pursue union-level enforcement through newly established institutions (such as 

the ESMA) becomes an important policy issue. It can be argued that if the uniform 

enforcement of new regulations is very crucial (such as the enforcement of new 

banking regulations to ensure the financial stability of the EU markets under conditions 

of interlinkages and systemic risks), then the EU can prefer to establish new union-
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wide institutions and enforce new regulations across the member countries through 

these institutions. Thirdly, the EU regulators and policymakers also need to consider 

the structural factors behind the differences in the enforcement levels. Given that the 

member countries still display high dispersion levels in terms of economic 

development, institutional quality, and bureaucratic capacity, it is natural to have a 

certain level of variation in the enforcement of rules and regulations across these 

relatively diverse countries. Then, it might not be optimal to force the same level of 

enforcement as the optimal level of enforcement can vary between countries. The 

findings in the present chapter raise these policy issues as important areas to discuss 

for regulators and policymakers in the EU. 

4.2 Literature Review 

This chapter provides a detailed literature review on the enforcement of rules 

and regulations by looking at different dimensions of the research topic. Specifically, 

the section is divided into four subsections: enforcement of directives and mandatory 

regulations, variations in the level of enforcement, factors affecting enforcement 

differences, and common/harmonised enforcement.  

4.2.1 Enforcement of Directives and Regulations 

Before starting the review of the enforcement of the EU securities regulations, 

it is necessary to distinguish between the rules and directives. Most of the papers that 

discussed the enforcement of financial securities laws in the EU are about the 

directives, not regulations, such as Falkner et al. (2008). The directives are different 

from rules, as they have specific goals that they seek to achieve by giving each 

member state the responsibility of deciding the method and form of its achievement 

(BUX, 2018). Additionally, national regulations are required to adopt these directives 
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to contribute to its success. Hence, this approach gives significant room to the national 

authorities in regulating their markets, consistent with a common goal in the union. 

However, after 2009 the EU regulators turned to a new approach to the CRA industry 

by directly issuing regulations that bind all member countries. Namely, these 

regulations have an obligatory nature for all EU members, and there is no need to get 

approval from every country to be applied. In addition, regulations have the highest 

authority and are applied in the same fashion across all member countries (BUX, 

2018). 

Given the perceived problems during the global financial crisis, the EU 

regulators persuaded the European Commission of the need for regulations obligatory 

nature to control the CRA industry. The importance of ensuring financial stability in the 

union was an important motivation in these arguments. However, the question of 

whether the perceived shortcomings can arise due to the flawed design of directives 

or their non-mandatory nature is of great importance at this point. The significant 

impact of regulations depends on their enforcement, not their quality (Bhattacharya, 

2006). Based on that, enforcement is more important for the success of financial 

markets than even the structure of regulations. So, policymakers can target the design 

of regulations or their enforcement. In the case of the above shortcomings, the EU 

regulators preferred to implement new regulations instead of focusing on possible 

weaknesses in the enforcement of directives. Christensen et al. (2011) study two key 

EU capital-market directives pertaining to market abuse and transparency regulation 

and find that enforcing securities regulations have a significant role in regulatory 

outcomes. The authors argue that these rules have no benefit without enforcement of 

securities rules, even if their structures are of high quality. It is worth noting that the 
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importance of rules to society is not only in their issuance or existence but also in their 

enforcement (Bhattacharya, 2006).  

In other words, the lack of an investment environment that guarantees the 

enforcement of regulations will make investors lose confidence in these markets and 

the extent to which they protect their rights. According to the above studies, it is clear 

that the success of financial markets is related to the enforcement of rules, but Coase 

(1960) notes that no regulations are fully enforced. In addition, the author states that 

there is no guarantee that enforcement would lead to an improvement in economic 

efficiency. The enforcement could be appropriate in some cases and inappropriate in 

others. Accordingly, it seems that enforcement is a relative concept. Therefore, it is 

natural that enforcement levels can vary greatly across countries. From the 

perspective of society, the objective of enforcement is to accomplish that level of 

compliance with the regulations that can afford (Stigler, 1974). Based on this 

approach, it can be concluded that there is a level of compliance for every society and 

there is a certain degree of compliance for every economy. 

4.2.2 Variation in Enforcement (Myth or Real) 

Variation in the enforcement of rules and regulations is a considerable debate 

topic as the above section discusses. Hence, it is necessary to review the related 

studies that explore this field in order to build knowledge that could be useful for the 

present thesis. The first and most critical question is given as follows: do countries 

have various enforcement problems? An earlier study by Stigler (1974) theorizes 

variations in the enforcement of laws within a rational choice framework. Another study 

is by Treib (2006), who historically examines the enforcement of EU laws at the country 

level. The author notes that recent research highlights the role of countries' domestic 

policy and administrative capabilities in enforcing regulations. Jackson and Roe (2009) 
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state that enforcement of securities regulations is different across member countries 

in the EU; however, this finding was before the issuance of the first CRA regulation in 

2009. Recently, Cumming et al. (2018) look at the enforcement of the regulations 

enacted on securities market abuse. The authors use enforcement data from the 

ESMA and document significant differences between member states in terms of 

applying the rules related to fraud in the securities market.  

On the other hand, there are some arguments that the EU has no enforcement 

issue with its rules or directives. For example, Börzel et al. (2010) state that the 

European Union is one of the most homogeneous unions because it includes countries 

with many commonalities, unlike other unions, some of which are based on significant 

differences. Therefore the EU is expected to have no disparity in compliance with the 

law. Moreover, Börzel (2001) claims that there is no considerable evidence that the 

EU has an enforcement issue. While these arguments can have some merit for the 

general harmonisation of rules and laws, in the case of the CRA regulations, it could 

be too early to decide on these questions without extensive analysis and evidence as 

the first CRA regulation was in 2009. 

4.2.3 Variation Dimensions 

The list of causes of variations in enforcement is subject to debate by scholars 

and all parties in the financial markets. In an early seminal study, Stigler (1974) 

interprets the variation in enforcement as either the lack of understanding of the 

importance of enforcement or the absence of a deterrent or appropriate consequence. 

While from the perspective of Falkner et al. (2008), the new states have not shown 

less enforcement when enforcing the directives than the old member states, contrary 

to the assumption that these states are likely to be less committed. This assumption 

claimed that because of the carrot policy used by EU regulators to encourage non-
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members, the new countries, after obtaining the membership, will not be motivated to 

enforce the laws as before. Sedelmeier (2011) supported these findings and noticed 

that the new member states proved to be more committed to laws than the old member 

states, especially in their first four years after accession. Consistent with the previous 

studies, Steunenberg and Toshkov (2009) have done a similar study by comparing the 

EU member states regarding the transposition process and evaluated it by examining 

four legal directives and their compliance with each country. The results indicate that 

the new accession countries are no worse than the old ones in transposition and 

enforcement. 

While the previous papers believe that the geographical area and the date of 

joining the EU are the main reasons for the variation in enforcement, there are different 

interpretations of this variety mentioned by La Porta et al. (1998). The authors argue 

that German civil law and Scandinavian countries have the best quality of law 

enforcement. In more detail, law enforcement is vigorous in common-law countries, 

whereas it is the weakest in French-civil-law countries. In contrast, Börzel et al. (2010), 

findings were against expectations as they noticed that powerful states have a higher 

violation of the law than small states. Similar results were observed by La Porta et al. 

(1998), who argue that wealth plays a crucial role in enforcing the rules in the E.U., 

which means the wealthiest countries have better enforcement of the regulations. 

On the other hand, power, richness, geographical area, and date of joining a 

union are not the common causes for the variation in enforcement, according to 

Lampinen and Uusikyla (1998). The authors believe that the stability of political culture 

and the high-quality design of politico-administrative institutions are primary drivers for 

the high enforcement of EU directives. The issue of weak enforcement is not related 

to the country but is more related to the nature of the rules. La Porta et al. (1998) have 
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claimed that the problem of weak enforcement could result from unrealistic 

regulations. In other words, the regulators should consider the countries' ability to 

enforce these kinds of rules before issuing them. Consistent with the previous study 

about the relationship between national law and EU laws, Tallberg (2002) pointed out 

that EU governments face a dilemma, which is trying to reconcile the enforcement of 

local laws with EU laws. Moreover, there is a lack of conviction by the member states 

for the EU rules, as it is possible that some states do not intentionally enforce them 

because the country is concerned with its position as a member of the EU. 

4.2.4 Joint Enforcement (National authority vs. ESMA) 

There are two types of enforcement of regulations in the financial markets 

(Bhattacharya, 2006). Public enforcement is the responsibility of public agents, while 

private enforcement is the responsibility of private parties. In the present thesis, the 

CRA rules are the task of public enforcement, whether the ESMA or national 

authority has the authority to enforce these regulations. 

Although the EU issues rules that regulate the work in any field, the EU 

members are responsible for enforcing these regulations. As a result, this system led 

to different ways of implementing the laws and additional transpositions in terms of 

timelines (Steunenberg and Toshkov 2009). Furthermore, Scholten and Ottow (2014) 

claim that the function of enforcement of EU financial markets rules has always been 

by the member states. Consistent with this argument, Moloney (2011) mentions that 

the EU regulates financial markets through rules, while the responsibility for 

supervision and enforcement is the prerogative of member states. 

However, Van Rijsbergen and Scholten (2016) mention that ESMA has broad 

powers to regulate and supervise CRAs operating in the EU and has the responsibility 
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to enforce the laws of financial markets. Moreover, Scholten and Ottow (2014) observe 

that EU-level institutions have become partners with national-level institutions 

regarding enforcement duties and establishing bodies such as ESMA was a sign of 

this shared enforcement. This new policy was also noticed when the EU created the 

Single Supervisory Mechanism (SSM) responsible for issuing rules and enforcing 

them in the field of credit institutions field (Wissink et al., 2014). Therefore, there seems 

to be an overlap between the responsibilities and tasks of member country authorities 

and the EU authority (i.e., the ESMA) in terms of enforcement. Thus, Van Rijsbergen 

and Scholten (2016) point out that this enforcement responsibility has no specific legal 

limits and framework; therefore, there is doubt about the authority's (ESMA) ability to 

achieve it. However, Cumming et al. (2018) observe that the cooperation between the 

national authority and ESMA in enforcing the rules led to significant success in 

deterring fraud.  

4.3 Research Outline 

A core task in achieving the objectives of this chapter is the selection of an 

appropriate methodology. Following empirical precedents such as Kaufmann et al. 

(2003) and Li et al. (2007), a suitable empirical framework is developed aiming to 

address the research questions of the chapter. This section starts with a brief 

overview of the methods used by related papers, followed by an explanation of data 

collection, such as the source, period, and type of data. Finally, the method of analysis 

of this data is presented. 

4.3.1 Methodological Approach 

The most important step in any research is selecting the appropriate approach 

so that the adopted model and tests answer the research questions accurately. Using 



 

112 

 

a quantitative approach is typical for this kind of research to interpret the relation 

between variables through statistical analysis, unlike the qualitative approach, which 

is used more with examinations that explore a particular phenomenon's behaviour and 

attitude (Saunders et al., 2015). For example, a similar study in terms of enforcement 

by Li et al. (2007) uses a quantitative approach to examine the importance of macro-

corporate governance environments. In this context, the present study uses a 

quantitative approach to assess the enforcement of CRA I, CRA II, and CRA III 

regulations by all EU member countries. 

4.3.2 Data Description 

Selecting the criteria of the research sample is closely related to the research 

problem. In other words, the size, period, and region of data must cover the 

phenomena to get accurate findings. However, it is sometimes difficult to find variables 

or indicators that have data that reflect or answer the research question. For example, 

Lampinen and Uusikyla (1998) conduct an empirical study on the application of 

community law in the EU member states and find it hard to examine the research 

question because there is no data available. Moreover, Cumming et al. (2018) state 

that there was limited data availability, which forced the authors to use a sample for a 

short period. Additionally, the authors notice that some enforcement indicators of rules 

are not possible to be measured because of their nature. In the same context and to 

the best of our knowledge, no study has mentioned that there is data that could be 

used to measure the enforcement of CRAs regulations. 

Therefore, in the context of this study, the method of Kaufman et al. (2003) is 

followed. In particular, their methodology of constructing an enforcement index based 

on the three governance indicators published by the World Bank is followed in this 

chapter. The authors used the regulatory quality indicator, the rule of law indicator, 
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and the control of corruption indicator as the main measures of enforcement. 

According to Kaufmann et al. (2003), regulatory quality is measuring the quality of the 

design of rules and policies in each country. Rules of law assess the extent of agents' 

compliance and confidence with the regulations in every country and control corruption 

by evaluating the extent to which public authority is used for private benefits. This 

approach has been used by Li et al. (2007) and is adopted in the present chapter to 

examine the enforcement of EU CRA regulations by all the member countries. These 

three indicators adopted by Li et al. (2007) are collected from World Bank for all EU 

member countries covering the period from 2010 to 2018. 

In order to find the appropriate variables that influence enforcement, similar 

studies that may be useful in this subsection are reviewed. One very relevant study is 

Cumming et al. (2018), which adopted some control variables. These variables are 

population, GDP, police-reported crime, stock market trading volume, and the market 

capitalization of listed domestic companies. In another study, Li et al. (2007) employ 

GDP, market capitalization, and the natural logarithm of the median market 

capitalization of all listed firms as control variables. As a result, based on these 

relevant studies, the feasible key variables for the research question are chosen as 

GDP, the logarithm of population, and the logarithm of the market capitalization of 

listed domestic firms. Moreover, it can be argued that inflation and the unemployment 

rate could influence the enforcement of the rules. Du (2010) mentions that the 

variables such as GDP growth, inflation, and unemployment levels influence the 

effective enforcement of regulations. Therefore, these additional variables are also 

used in the empirical analysis. These variables are collected from 2010 to 2018, the 

same period as the enforcement indicators. In addition, several studies indicate that 

the cultural dimension of each country has an impact on the extent to which firms and 
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institutions adhere to ethical standards (Robertson and Fadi 1999; Scholtens and 

Dam 2007; Rashid and Ibrahim 20008; Chen et al. 2018). Therefore, the national 

culture indicators (power distance, individualism, masculinity, uncertainty avoidance, 

long-term orientation, and indulgence) employed by Pasiouras et al. (2020) are also 

included in the analysis. Table 4.1 provides the descriptions and sources of dependent 

and independent variables.  

In terms of the supposed relationship of the independent variables with the 

dependent variable (i.e., the enforcement index), it is found that most of the cultural 

variables have a positive relationship with the enforcement index, as the following 

studies indicate. Brown et al. (2014) conduct a study on the enforcement of accounting 

standards across different jurisdictions and find a positive interaction between 

uncertainty avoidance and greater enforcement. Power distance and masculinity show 

a positive impact on the enforcement of securities laws (La Porta et al., 2006). Uppal 

(2007) points out that internal matters such as individualism and uncertainty avoidance 

prove a notable influence on the effectiveness of securities law enforcement. 

Furthermore, the enforcement index will typically be influenced by the overall 

perception of how developed the markets are in that country and the long-term 

orientation present within that country (Djankov et al., 2008). In addition, Nahata et al. 

(2014) indicate that cultural matters can have a positive desire for stronger 

enforcement mechanisms and can explain the geographical variances between the 

Western, Northern, Southern, and Eastern regions. These papers confirm the method 

of examining the enforcement according to the geographical area dimension alongside 

the level of development and joining time dimensions. For the relation between the 

macro variables and the enforcement index, the GDP, log market capitalisation, and 

log population could have a positive relation, according to (Cumming et al., 2018). In 
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addition, the inflation and unemployment variables can negatively relate to the 

enforcement index.  

Table 4. 1: Description and Sources of Variables 
 

Variable name Description Source 
Enforcement 
Index 

Dependent variable that constructed from three governance 
indicators (the regulatory quality indicator, the rule of law 
indicator, and the control of corruption indicator). 

World 
Bank 

GDP A country’s Gross Domestic Product. World 
Bank 

Log (Population) The log of a country’s population. World 
Bank 

Log (Market 
Capitalization) 

The log of the market capitalization of the domestic listed 
companies in a country. 

World 
Bank 

Inflation The rate at which the value of a currency is falling and, 
consequently, the general level of prices for goods and 
services is rising. 

World 
Bank 

Unemployment  The percentage of the total labor force that is unemployed 
but actively seeking employment and willing to work in a 
particular country. 

World 
Bank 

Power Distance The degree to which the less powerful members of a society 
accept and expect that power is distributed unequally. 

Hofstede 
Insights 

Individualism A preference for a loosely-knit social framework in which 
individuals are expected to take care of only themselves 
and their immediate families. 

Hofstede 
Insights 

Masculinity A preference in society for achievement, heroism, 
assertiveness, and material rewards for success. 

Hofstede 
Insights 

Uncertainty 
Avoidance 

The degree to which the members of a society feel 
uncomfortable with uncertainty and ambiguity. 

Hofstede 
Insights 

Long-term 
Orientation 

(short-term) normative versus (long-term) pragmatic” (PRA). 
In the academic environment, the terminology 
Monumentalism versus Flexhumility 

Hofstede 
Insights 

Indulgence A society that allows relatively free gratification of basic and 
natural human drives related to enjoying life and having fun. 

Hofstede 
Insights 

 

  

 The relevant literature (such as Kaufmann et al. (2003), Li et al. (2007), Brown 

et al. (2014), and Cummings et al. (2018)) provides some insights into the possible 

relationship between the dependent variable and independent variables. For example, 

larger countries in terms of GDP and population might face enforcement difficulties 

due to the scale of their economies and countries. Similarly, larger market 

capitalisation levels imply larger transactions in the capital markets, which create a 

similar scale difficulty in the enforcement of regulations. Cummings et al. (2018) find 
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evidence that higher numbers of regulatory offences are detected in countries with 

larger capital markets. In addition, economic problems such as inflation and 

unemployment can increase the incentives of economic agents to deviate from 

regulations as they are under the pressure of adverse economic conditions. Hence, it 

can be expected that countries with high inflation and unemployment rates would face 

higher levels of enforcement issues. Regarding the possible relationships of cultural 

variables with the enforcement levels, there can be a variation in the cultural 

dimensions. For example, long-term orientation, power distance, and uncertainty 

avoidance can be associated with higher compliance levels of economic agents, 

whereas lower power distance or higher indulgence levels can be associated with 

lower compliance levels. In the case of masculinity, establishing a clear conceptual 

connection with enforcement might be difficult.   

4.3.3 Method of Analysis 

The final step in the methodology is to adopt the appropriate model or method 

to analyze the data that has been collected. In other words, selecting the appropriate 

model to interpret the data is highly important to avoid any issues that could affect the 

reliability of the results. Therefore, this chapter closely follows Kaufmann et al. (2003) 

and Li et al. (2007), which adopt similar techniques to construct an enforcement index. 

As discussed above, the most common indicators employed to measure the 

enforcement of the rules are the regulatory quality indicator, the rule of law indicator, 

and the control of corruption. However, the correlations between the three indicators 

adopted to construct the enforcement index are expected to be high. Accordingly, 

multicollinearity could affect the findings, resulting in inaccurate results. Therefore, a 

principal component analysis is used to construct the enforcement index (Li et al., 

2007). This principle component analysis is implemented to get the enforcement index 
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for every country in the EU. The Kaiser criterion method is followed, and only the 

eigenvalues above 0.80 are not dropped. Furthermore, based on Kaufmann et al. 

(2003), every governance indicator ranges from -2.5 to 2.5, and a higher score implies 

better performance. Hence, the country with the highest score is the country enforcing 

the rules in the EU at the highest level. The corresponding regression model is given 

as follows: 

𝐸𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝐼𝑛𝑑𝑒𝑥𝑖,𝑡

= 𝛽0 + 𝛽1𝐺𝐷𝑃𝑖,𝑡 + 𝛽2𝐿𝑜𝑔 (𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡

+ 𝛽3𝐿𝑜𝑔(𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑠𝑖𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 + 𝛽4𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡

+ 𝛽5𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝑃𝑜𝑤𝑒𝑟 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖 + 𝛽7𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖𝑠𝑚𝑖

+ 𝛽8𝑀𝑎𝑠𝑐𝑢𝑙𝑖𝑛𝑖𝑡𝑦𝑖 + 𝛽9𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 𝐴𝑣𝑜𝑖𝑑𝑎𝑛𝑐𝑒𝑖

+ 𝛽10𝐿𝑜𝑛𝑔𝑡𝑒𝑟𝑚 𝑂𝑟𝑖𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽11𝐼𝑛𝑑𝑢𝑙𝑔𝑒𝑛𝑐𝑒𝑖 + 𝛾 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑖 + 𝛿

∗ 𝑌𝑒𝑎𝑟𝑡 + 휀𝑖,𝑡                                          (4.1)    

 

In the above equation, i refers to countries, while t refers to years. The 

enforcement index is the dependent variable and GDP, population, market 

capitalization, inflation, unemployment rate, power distance, individualism, 

masculinity, uncertainty avoidance, long-term orientation, and indulgence are the key 

explanatory variables. In addition, the country and year dummies are used to control 

the unobserved characteristics. Furthermore, dividing the countries into groups, as 

discussed above, give us a clearer image of the dimensions that drive the variation in 

enforcement among the EU member countries. Therefore, the sample is divided 

according to the joining time, level of development, and geographical area. 
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4.4 Findings and Discussion 

4.4.1 Data and Variables 

The data for the regulatory quality indicator, the rule of law indicator, and the 

control of corruption indicator are collected from 2010 to 2018 to construct an 

enforcement index. It is found that the correlation between these indicators is high, 

with a minimum of 0.88 and a maximum of 0.95. Therefore, the principal component 

analysis is implemented, and the first component is chosen as the enforcement index 

as the appropriate one with eigenvalues above 0.80. At this point, it needs to be 

mentioned that the process of creating the principal component generates a 

standardised indicator, with a mean value of zero. Hence, the level of the dependent 

variable is measured on this standardised scale, with positive values indicating above-

average enforcement levels and negative values indicating below-average 

enforcement levels. So, the regression results need to be interpreted with this 

standardised nature (such as z-scores) of the dependent variable. Creating a 

composite index via principle component analysis may not seem necessary for 

research purposes. In the present case, there is no scaling issue (since variables are 

standardised) and there is no orientation issue (since the variables have the sign 

directions in the calculation of the linear latent component). Hence, as an alternative 

to the principle component analysis, the simple arithmetic average of three 

enforcement variables (i.e., the regulatory quality indicator, the rule of law indicator, 

and the control of corruption indicator) can also be used as the alternative enforcement 

variable. Since there are no scaling or orientation issues in the three underlying 

indicators, the simple averaging approach produces very similar results to the principal 

component analysis. In fact, when the two enforcement indices (i.e., one from the 

principal component analysis and the other from the simple average of three 



 

119 

 

indicators) are compared to each other, a correlation coefficient of 0.9992 is obtained. 

Hence, these two measures are almost perfectly correlated. As a result, using the 

simple average as the enforcement variable produces almost identical results in the 

regression analysis as well.  

In terms of the independent variables, GDP, population, inflation, 

unemployment rate, and the market capitalization of listed domestic firms are obtained 

from 2010 to 2018. The data are available on the World Bank database. There is no 

need to calculate them except for the market capitalization of listed domestic firms and 

population, which are converted to logarithms. Regarding the power distance, 

individualism, masculinity, uncertainty avoidance, long-term orientation, and 

indulgence variables, they are collected from Hofstede Insights (2022) for the period 

2010-2018. 

4.4.2 Summary Statistics 

Table 4.2 illustrates the EU members' distribution according to the geographical 

area, development, and joining time. All these distributions are based on the UN 

classifications16. According to the table, there are six western countries, seven eastern 

countries, seven southern countries, and eight northern countries. In comparison, 

there are four developed members and twenty-four less developed members. In terms 

of joining time, thirteen countries are new members, while fifteen countries are old 

members. These classifications are important as the regression models depend on 

them when running the regressions in different specifications. Figure 4.1 shows these 

classifications graphically. 

 

                                                 
16https://www.un.org/en/development/desa/policy/wesp/wesp_current/2014wesp_country_classification.pdf 
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Table 4. 2: Classification of the EU Members 

Country Geographical area Development Joining time 

Austria Western Europe less-developed Old 

Belgium Western Europe less-developed Old 

Bulgaria Eastern Europe less-developed New 

Croatia Eastern Europe less-developed New 

Cyprus Southern Europe less-developed New 

Czech Republic Eastern Europe less-developed New 

Denmark Northern Europe less-developed Old 

Estonia Northern Europe less-developed New 

Finland Northern Europe less-developed Old 

France Western Europe Developed Old 

Germany Western Europe Developed Old 

Greece Southern Europe less-developed Old 

Hungary Eastern Europe less-developed New 

Ireland Northern Europe less-developed Old 

Italy Southern Europe Developed Old 

Latvia Northern Europe less-developed New 

Lithuania Northern Europe less-developed New 

Luxembourg Western Europe less-developed Old 

Malta Southern Europe less-developed New 

Netherlands Western Europe less-developed Old 

Poland Eastern Europe less-developed New 

Portugal Southern Europe less-developed Old 

Romania Eastern Europe less-developed New 

Slovak Republic Eastern Europe less-developed New 

Slovenia Southern Europe less-developed New 

Spain Southern Europe Developed Old 

Sweden Northern Europe less-developed Old 

United Kingdom Northern Europe Developed Old 
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Figure 4. 1: Classification of the EU Members 

 

 

Table 4. 3: Summary statistics 

Variable Obs. Mean Std. dev. Min Max 

Enforcement Index 252 0 2 -3 3 

GDP Growth 246 2 3 -9.13 25 

Log (Population) 246 16 1 13 18 

Log (Market Cap) 144 25.19 1.98 21.41 28.64 

Inflation 252 1.46 1.47 -2.10 6.09 

Unemployment 252 9.45 4.82 2.24 27.47 

Power Distance 243 51.44 20.48 11 100 

Individualism 243 58.63 17.54 27 89 

Masculinity 243 46.00 24.17 5 100 

Uncertainty Avoidance 243 70.59 21.62 23 100 

Long-term Orientation 243 57.52 16.38 24 83 

Indulgence 243 43.44 19.36 13 78 
The table presents the summary statistics of the dependent variable (i.e., the enforcement index, 
which is estimated from the principal component analysis of three governance indicators), 
macroeconomic variables (i.e., GDP growth, population, and market capitalisation), and cultural 
variables used in the empirical analysis.  
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In Table 4.3, it is seen that the dependent variable has no missing data with 

252 observations for 28 members from 2010 to 2018. In contrast, the independent 

variables have some missing observations except for inflation and unemployment rate 

variables with full data from 2010- to 2018. The logarithm of the market capitalisation 

variable has the lowest sample size with only 144 observations other than the means 

of the culture dimensions variables since their data are not dynamic.  

According to Table 4.4, GDP, the logarithm of market capitalisation, 

individualism, long-term orientation, and indulgence variables positively correlate with 

the dependent variable. While inflation, the unemployment rate, power distance, 

masculinity, uncertainty avoidance, and the logarithm of population variables have a 

negative relation with the index variable. The indulgence variable recorded the 

strongest linear relation with the dependent variable, with a correlation coefficient of 

0.69, while the logarithm of the population has the weakest association with the 

dependent variable, with a correlation coefficient of only -0.03. Regarding the 

relationships between the independent variables, the logarithm of the population and 

the logarithm of market capitalisation have the strongest relation, with a correlation 

coefficient of 0.72. In contrast, the power distance and long-term orientation variables 

have zero association. 

4.4.3 Estimation of Regression Models 

Before going into the details of the regression results, it would be informative to 

clarify that the analysis has data for 28 countries under one umbrella (EU). However, 

these countries have many differences in terms of when they joined the EU, the level 

of economic development, and geographical area, which reflect their culture and 

traditional background. There are other differences, but these are the most common 

differences discussed in the related literature. So, this part presents an estimation of 
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the determinants of enforcement and the possible differences across the EU 

members. Therefore, the t-test and Chi-square test have been used to compare the 

means of enforcement levels according to main country groups. Then, very detailed 

regression models are estimated to document the reasons behind the enforcement 

variation. 
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Table 4. 4: Correlation Matrix 

 (1) (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

(1) Enforcement Index 1            

(2) GDP Growth 0.24 1           

(3) Log (Population) -0.03 -0.17 1          

(4) Log (Market Cap) 0.55 -0.03 0.72 1         

(5) Inflation -0.04 -0.25 -0.02 -0.14 1        

(6) Unemployment -0.53 -0.35 0.14 -0.05 -0.22 1       

(7) Power Distance -0.66 -0.17 0.05 -0.32 0.09 0.33 1      

(8) Individualism 0.59 0.27 0.26 0.53 0.04 -0.41 -0.43 1     

(9) Masculinity -0.05 0.17 0.08 -0.1 0.12 -0.06 -0.25 0.37 1    

(10) Uncertainty Avoidance -0.57 -0.34 0.12 -0.14 0.07 0.26 0.52 -0.45 -0.24 1   

(11) Long-term Orientation 0.27 -0.11 0.15 0.26 0.17 -0.35 0 0.4 0.13 -0.08 1  

(12) Indulgence 0.69 0.13 -0.28 0.27 -0.18 -0.17 -0.61 0.37 -0.16 -0.42 0.05 1 

The table shows the correlation coefficients of the variables used in the empirical analysis. The enforcement index is estimated from the 
principal component analysis of three governance indicators. 
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Table 4.5 shows the results of t-tests for the enforcement index across old vs. 

new, developed vs. less-developed, and regional groups. The entire sample shows 

that the average enforcement index is 0.00, with a standard deviation of 1.685. Then, 

in the samples of old and new country groups, the mean index values are 0.939 and -

1.084, respectively. The difference in the mean enforcement levels between the old 

and new countries is statistically significant at the 1% level. In the case of developed 

vs. less-developed country groups, the mean index values are 0.534 and -0.089, 

respectively. Then, the t-test results indicate that this difference is statistically 

significant at the 5% level. Overall, these two results clarify that the old country group 

has a higher enforcement degree than the new country group. Similarly, the developed 

country group has a higher enforcement level than the less-developed country group. 

The last part of table 4.5 employs an ANOVA approach to see whether the mean 

enforcement levels vary across geographical areas. The table shows that the mean 

level is the highest in Western Europe with a score of 1.476 and the lowest in Eastern 

Europe with a score of -1.738. The regional differences in the enforcement levels are 

statistically significant at the 1% level. 

Table 4. 5: Comparison of Mean Enforcement Levels Across Country Groups 

 Obs. Mean Std. Dev. t-stat/ F-stat p-value Significance 

Full Sample 252 0.000 1.685    

Old 135 0.939 1.586 12.215 0.000 *** 

New 117 -1.084 1.014    

Developed 36 0.534 1.549 2.203 0.000 ** 

Less-Developed 216 -0.089 1.694    

Western 54 1.476 0.661 164.83 0.000 *** 

Northern 72 1.239 1.317    
Southern 63 -0.943 0.918    
Eastern 63 -1.738 0.798    

The table shows the results of t-tests and F-tests to compare the mean enforcement 
levels of different subgroups in the sample. *** p<0.01, ** p<0.05, * p<0.1 
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These findings provide some initial evidence of the differences in the 

enforcement levels according to different country groups. Then, the regression models 

are also estimated separately for these country groups to see whether the 

determinants of the enforcement levels also differ across these countries. In this 

context, Table 4.6 provides the OLS regression results with the dependent variable of 

the enforcement index. The regression models in this table and the following tables 

also include country and year dummies in the estimations. The first column of Table 

4.6 shows the results for the entire sample. The number of observations is 135, which 

is lower than 252 in the summary statistics table since some independent variables 

have missing values. In terms of the coefficients of the independent variables, log 

population, log stock market capitalization, inflation, masculinity, power distance, 

uncertainty avoidance, and indulgence are related to higher enforcement levels, and 

their regression coefficients are statistically significant at least at the 10% level. In 

addition, the results indicate that individualism is negatively associated with 

enforcement levels and its regression coefficient is statistically significant at a 5% 

level. 

In contrast, the GDP, unemployment rate, and long-term orientation variables 

have been statistically insignificant. Regarding the economic significance of these 

variables, the regression coefficient of the inflation variable is estimated as 0.0536, 

which indicates a relatively small effect on the enforcement index. In contrast, the 

indulgence variable showed the strongest impact on the enforcement index with a 

regression coefficient of 0.638. In addition, strong economic effects are also obtained 

in the case of individualism, masculinity, and uncertainty avoidance as well. 

In terms of the other regression models of Table 4.6, columns 2 and 3 compare 

the old and new country groups. By looking only at the macroeconomic variables, log 
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market capitalisation is essential for the old country group, whereas the unemployment 

rate matters for the new country group. However, their economic impact on the 

enforcement index is robust to the log market capitalisation and limited to the 

unemployment rate but positively correlated with the enforcement levels. Regarding 

other variables, column 3 of Table 4.6 shows that none of them is statistically 

significant in the case of the new country group. But, in the case of the old country 

group (column 2), individualism, uncertainty avoidance, and indulgence have negative 

and statistically significant regression coefficients. In contrast, the long-term 

orientation variable has a positive and statistically significant regression coefficient. 

The second comparison has been made between developed and less-

developed countries in columns 4 and 5 of table 4.6. But there is an issue with the low 

number of observations for the developed countries. For this sample, the number of 

observations is 18, and there is relatively limited variation in some of the independent 

variables. Hence, in order to avoid the issue of multicollinearity, all non-

macroeconomic variables, except the power distance variable, are eliminated from the 

regression model. Since the sample of less-developed countries is larger with 117 

observations, no such problem exists for this sample, and the full regression 

specification is estimated. Then, it is found that GDP growth is a positive factor (at the 

5% significance level) and unemployment is a negative factor (at the 1% significance 

level) in the case of developed countries. But in the case of less-developed countries, 

the results indicate that log population is the only statistically significant 

macroeconomic variable, which has a positive sign. 

The last four columns of Table 4.6 contain a comparison among the four regions 

of Europe. The results show that for the Western European countries, the only 

statistically significant variable is the unemployment rate, with a coefficient of -0.0513 
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and a 5% statistical significance level. While in the case of Eastern European 

countries, all the variables are statistically significant except inflation, log market 

capitalisation, and indulgence variables. In Southern European countries, GDP growth 

and inflation have negative and statistically significant regression coefficients while the 

log market capitalisation variable has a positive and statistically significant regression 

coefficient. There are only nine observations for the Northern countries, so estimating 

the full regression specification is not possible. 

Overall, it can be concluded that the enforcement of the regulations differs 

according to different country groups and the determinants of the enforcement index 

also vary across the countries. Firstly, the old members of the EU (such as Denmark, 

the UK, and Germany) show a higher commitment to enforcing the rules than the new 

members (such as Latvia, Romania, and Slovenia). These results are inconsistent with 

the findings of Sedelmeier (2011) and Falkner et al. (2008), who mention that the new 

countries have a better degree of enforcement or have no difference in enforcement 

level compared to the old members. More importantly, these findings confirm the 

results in the second empirical chapter (i.e., Chapter 3), as the chapter noticed that 

the old countries showed more downgraded/deflated credit ratings in response to the 

new regulations (see section 2.5). Secondly, the developed members (i.e., Germany, 

the UK, France, and Spain) have a higher level of enforcement than the less-

developed members, which are the remaining countries. Thirdly, it is found that the 

western members have the highest scores in terms of enforcing the rules. These 

results are consistent with the findings of La Porta et al. (1998), who argue that wealth 

plays a crucial role in enforcing EU regulations. Therefore, the wealthiest countries 

have better enforcement of the regulations as most developed and western members 

are considered wealthy.  
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Table 4. 6: Determinants of Enforcement: Main Models for the Enforcement Index 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Variables 
Full 

Sample 
Old New Developed 

Less-

Developed 
Western Northern Southern Eastern 

GDP Growth -0.00127 -0.00368 -0.0299 0.122** 0.0024 0.0104 -0.0122 -0.109*** -0.0815** 

 (-0.109) (-0.275) (-1.133) (2.034) (0.225) (0.358)  (-3.498) (-2.197) 

Log (Population) 1.705* 1.905 -0.129 -1.305 1.837* 1.695 172.2 -0.927 -11.19* 

 (1.683) (1.483) (-0.0410) (-0.322) (1.802) (0.855)  (-0.232) (-1.762) 

Log (Market Cap.) 0.253* 0.467** -0.0476 1.237 0.212 0.248 2.36 1.303*** -0.145 

 (1.823) (2.294) (-0.193) (1.031) (1.52) (1.208)  (4.407) (-0.477) 

Inflation  0.0536* 0.0353 -0.0736 -0.238 0.0478 0.0563 -2.287 -0.108* -0.11 

 (1.741) (0.756) (-1.212) (-1.196) (1.519) (0.885)  (-1.803) (-1.411) 

Unemployment 0.00172 -0.0119 0.0988** -0.282*** 0.00209 -0.0954** 1.113 -0.0372 0.111** 

 (0.153) (-0.909) (2.618) (-6.197) (0.173) (-2.569)  (-1.377) (2.741) 

Power Distance 0.238* 0.34 -0.122 -0.0115 0.245* -0.353  0.364 -0.988* 

 (1.931) (1.571) (-0.875) (-0.405) (1.98) (-0.977)  (0.157) (-1.988) 

Individualism  -0.289** -1.301* -0.285  -0.298** -1.181  0.209 -2.928* 

 (-2.009) (-1.915) (-0.896)  (-2.064) (-0.983)  (0.195) (-1.947) 

Masculinity  0.319** 0.0464 0.216  0.327** -0.673  -0.0925 2.486* 

 (2.103) (1.097) (0.97)  (2.15) (-0.985)  (-0.739) (1.953) 

Uncertainty Avoidance 0.392* -1.219* 0.0608  0.401* 0.537  0.269 1.417* 

 (1.787) (-1.987) (0.388)  (1.825) (0.92)  (0.214) (1.855) 

Longterm Orientation -0.0161 0.742* -0.127  -0.0178 0.54   -1.162* 

 (-0.495) (1.957) (-0.416)  (-0.543) (1.005)   (-2.012) 

Indulgence 0.638** -0.175*** 0.0963  0.657**     
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 (2.174) (-3.243) (0.312)  (2.234)     

Observations 135 89 46 18 117 53 9 39 34 

R-squared 0.987 0.986 0.964 0.998 0.987 0.974 1 0.97 0.949 

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 

The regression results are based on the following equation: 𝐸𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝐼𝑛𝑑𝑒𝑥𝑖,𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑃𝑖,𝑡 + 𝛽2𝐿𝑜𝑔 (𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 +

𝛽3𝐿𝑜𝑔(𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑠𝑖𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 + 𝛽4𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽5𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝑃𝑜𝑤𝑒𝑟 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖 + 𝛽7𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖𝑠𝑚𝑖 + 𝛽8𝑀𝑎𝑠𝑐𝑢𝑙𝑖𝑛𝑖𝑡𝑦𝑖 +

𝛽9𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 𝐴𝑣𝑜𝑖𝑑𝑎𝑛𝑐𝑒𝑖 + 𝛽10𝐿𝑜𝑛𝑔𝑡𝑒𝑟𝑚 𝑂𝑟𝑖𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽11𝐼𝑛𝑑𝑢𝑙𝑔𝑒𝑛𝑐𝑒𝑖 + 𝛾 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑖 + 𝛿 ∗ 𝑌𝑒𝑎𝑟𝑡 + 휀𝑖,𝑡 .  The enforcement index is 

estimated from the principal component analysis of three governance indicators. T-stats are presented in parentheses. *** p<0.01, ** 
p<0.05, * p<0.1.  
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  Table 4. 7: Determinants of Enforcement: Separate Regressions for Cultural Variables 

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

GDP Growth -0.00102 -0.00102 -0.00102 -0.00102 -0.00102 -0.00102 

 (0.905) (0.905) (0.905) (0.905) (0.905) (0.905) 

Log (Population) 1.755* 1.755* 1.755* 1.755* 1.755* 1.755* 

 (0.0884) (0.0884) (0.0884) (0.0884) (0.0884) (0.0884) 

Log (Market Cap) 0.249** 0.249** 0.249** 0.249** 0.249** 0.249** 

 (0.0345) (0.0345) (0.0345) (0.0345) (0.0345) (0.0345) 

Inflation  0.0541* 0.0541* 0.0541* 0.0541* 0.0541* 0.0541* 

 (0.0595) (0.0595) (0.0595) (0.0595) (0.0595) (0.0595) 

Unemployment 0.00159 0.00159 0.00159 0.00159 0.00159 0.00159 

 (0.881) (0.881) (0.881) (0.881) (0.881) (0.881) 

Power Distance -0.118***      

 (0.00219)      

Individualism   1.359***     

  (0.00219)     

Masculinity    0.147***    

   (0.00219)    

Uncertainty Avoidance    -0.340***   

    (0.00219)   

Longterm Orientation     0.453***  

     (0.00219)  

Indulgence       0.286*** 

      (0.00219) 

Constant -31.64* -107.7*** -44.55** -9.161 -60.12** -50.96** 
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 (0.053) (0.009) (0.030) (0.316) (0.019) (0.024) 

Country FE Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes 

Observations 135 135 135 135 135 135 

R-squared 0.987 0.987 0.987 0.987 0.987 0.987 

The regression results are based on the following equation: 𝐸𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝐼𝑛𝑑𝑒𝑥𝑖,𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑃𝑖,𝑡 +
𝛽2𝐿𝑜𝑔 (𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 + 𝛽3𝐿𝑜𝑔(𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑠𝑖𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 + 𝛽4𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽5𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝑃𝑜𝑤𝑒𝑟 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖 +

𝛽7𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖𝑠𝑚𝑖 + 𝛽8𝑀𝑎𝑠𝑐𝑢𝑙𝑖𝑛𝑖𝑡𝑦𝑖 + 𝛽9𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 𝐴𝑣𝑜𝑖𝑑𝑎𝑛𝑐𝑒𝑖 + 𝛽10𝐿𝑜𝑛𝑔𝑡𝑒𝑟𝑚 𝑂𝑟𝑖𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽11𝐼𝑛𝑑𝑢𝑙𝑔𝑒𝑛𝑐𝑒𝑖 + 𝛾 ∗
𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑖 + 𝛿 ∗ 𝑌𝑒𝑎𝑟𝑡 + 휀𝑖,𝑡 .  The enforcement index is estimated from the principal component analysis of three 

governance indicators. P-values are presented in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
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Regarding the determinants of enforcement levels, it is found in Table 4.6 that 

most of the cultural variables are essential for the enforcement index in the case of old 

members. For the macroeconomic variables in the case of old countries, only the log 

market capitalisation variable has been important for the enforcement index. In 

contrast, the new members' variables have not shown significant importance for the 

index. In the case of developed countries, the enforcement index is affected by the 

GDP and unemployment rate variables while only the log population variable is 

important for the index of less-developed members (ignoring the cultural variables). 

For the region dimension, only the unemployment rate variable showed the importance 

for the enforcement index of western members, while in the case of eastern members, 

most of the variables are statistically significant for the enforcement index. Finally, 

while there are no very detailed studies (similar to the present thesis) that examine the 

factors associated with the variations in enforcement in the EU, it would be still 

informative to compare the present results with the findings of earlier studies that 

examine limited periods and datasets. For the macroeconomic variables, it is found 

that log market capitalisation and log population display positive relationships with the 

enforcement index in most models where they have been significant, while GDP has 

a varied relationship, but the positive relationship has been the strongest one. These 

findings are consistent with the results of Cumming et al. (2018), who discover a 

positive relationship between these macro variables and the enforcement index. In 

addition, the relation of the unemployment rate and inflation variables with the 

enforcement index varies across country groups and regression specifications, but 

stronger positive relation for inflation and a more substantial negative relation for the 

unemployment rate are obtained on average. Negative relationships are expected for 

these variables according to Cumming et al. (2018). In this context, the economic 
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rationales for the regression result seem to be correct except for inflation, but inflation 

has recorded the lowest economic impact in the entire sample model.   

In contrast, all cultural variables display a positive but changing relationship 

with the enforcement index except for individualism, power distance, and long-term 

orientation variables. Individualism negatively relates to the enforcement index, while 

the power distance and long-term orientation have a varied relationship with the index 

but a more substantial negative relation. Similar studies that examine the relationship 

between the cultural variables and enforcement index find different results regarding 

power distance, masculinity, individualism, and uncertainty avoidance. Accordingly, 

the present results vary from the findings of La Porta et al. (2006) and Uppal (2007).  

In terms of the economic significance of the relevant variables, the positive 

regression coefficient of 1.705 for the logarithm of the population implies that a one-

standard-deviation increase in this variable (which corresponds to a value of 1 in Table 

4.3) would lead to an increase of 1.705 in the enforcement level. This effect is 

economically sizeable as the standard deviation of the enforcement index was 2 (see 

Table 4.3). Namely, a one-standard-deviation increase in log population is associated 

with around 0.85 (=1.705/2.00) standard deviation increase in enforcement. Regarding 

the economic impact of cultural values, the regression coefficient of 0.238 (statistically 

significant at the 10% level) for the power distance variable implies that one point 

increase in this cultural variable would increase the enforcement level by 0.238 points. 

Given that the standard deviation of the enforcement index is 2, this value implies that 

the increase in power distance can explain around 12% (=0.238/2.00) of the standard 

deviation of the enforcement index. Following a similar approach, the economic impact 

of other cultural variables can be estimated as 14% for individualism, 16% for 

masculinity, and 20% for uncertainty avoidance. For example, the regression 
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coefficient of 0.392 (which is statistically significant at the 10% level) for uncertainty 

avoidance in the full sample results of Table 4.6 implies that one point increase in this 

cultural variable would improve the enforcement level by 0.392 points. Given that the 

standard deviation of the enforcement index is 2, this value implies that the increase 

in uncertainty avoidance can explain around 20% (=0.392/2.00) of the standard 

deviation of the enforcement index. Overall, these findings imply that both 

macroeconomic variables and cultural variables have also sizeable economic effects 

on the enforcement levels of the EU member countries.  

In the case of the cultural variables, it can be argued that the relevant six 

dimensions (i.e., power distance, individualism, masculinity, uncertainty avoidance, 

long-term orientation, and indulgence) might have overlapping information contents as 

cultural dimensions are not independent of each other. One way to check this claim is 

to look at the correlation coefficients in Table 4.4. among the cultural variables. It is 

found that the strongest association is found between power distance and indulgence 

(with a correlation coefficient of -0.61) followed by the association between power 

distance and masculinity (with a correlation coefficient of 0.52). All other correlations 

among the cultural variables are less than 0.5 in absolute value. Hence, there are no 

very high correlation coefficients. In addition, when all these six cultural dimensions 

are included in the full regression model, no multicollinearity problem is detected as 

the Variance Inflation Factors (VIFs) are all less than the critical value of 10. Still, it 

might be informative to examine the six cultural dimensions in separate regression 

models for the full sample. The corresponding regression results are presented in 

Table 4.7. It is found that all cultural dimensions have statistically significant regression 

coefficients at the 1% level. In addition, the coefficients for power distance and 

uncertainty avoidance are negative, whereas the coefficients for individualism, 
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masculinity, long-term orientation, and indulgence are positive. These findings are 

different, to some extent, from the full sample model in Table 4.6 which includes all 

cultural variables at the same time. In the full model specification, individualism and 

long-term orientation have negative regression coefficients, whereas other cultural 

variables have positive regression coefficients. In terms of economic significance, the 

results in Table 4.7 also produce different results. For example, the economic 

significance of power distance was estimated as 12% of the standard deviation of the 

enforcement index in Table 4.6. However, the regression coefficient of -0.118 

(statistically significant at the 1% level) for the power distance variable in Table 4.7 

implies that one-point increase in this cultural variable would decrease the 

enforcement level by 0.118 points. Given that the standard deviation of the 

enforcement index is 2, this value implies that the changes in power distance by one 

point can explain around 6% (=0.118/2.00) of the standard deviation of the 

enforcement index. So, the economic impact of the power distance variable is smaller 

in Table 4.7 compared to Table 4.6. When the case of other cultural variables is 

examined, the economic impact is found to be smaller in the case of masculinity, while 

the impact of individualism, uncertainty avoidance, long-term orientation, and 

indulgence are found to be larger in Table 4.7 compared to Table 4.6.   

Given that including all cultural variables (which do not have very high 

correlation coefficients among themselves) does not create any multicollinearity 

issues and since omitting other dimensions of culture by including only one dimension 

can lead to an omitted variable bias, it can be argued that the full sample model in 

Table 4.6 with all cultural variables in the regressions equation provides more accurate 

results. 
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4.5 Robustness Tests 

As a robustness analysis, Tables 4.8, 4.9, and 4.10 examine the same 

regression models for the three components of the enforcement index, i.e., corruption, 

quality, and rules, respectively. It is discussed in Section 4.3.2 that the correlation 

between those components would be high, and that is what is found when doing the 

correlation tests. Therefore, these regression estimations are used as a robustness 

test after avoiding the issue of collinearity. In this regression model, similar results, to 

some extent, are obtained in the sense that the unemployment rate is statistically 

significant in most specifications and non-macroeconomic variables are very important 

for the old country group.
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Table 4. 8: Corruption 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Variables 
Full 

Sample 
Old New Developed 

Less-
Developed 

Western Northern Southern Eastern 

Gdp Growth 0.0015 0.00251 -0.0134 -0.053 0.00294 -0.0236 0.000886 0.00464 -0.0274* 
 (0.471) -0.751 (-0.977) (-0.813) -0.987 (-1.526)  -0.281 (-1.856) 

Log (Population) 0.651 1.163** 1.061 5.922 0.698 1.457 0.513 1.817 -0.0957 
 (1.527) -2.341 -0.645 -1.279 -1.593 -1.531  -0.858 (-0.0322) 

Log (Market Cap.) 0.0669 0.156* -0.0419 0.266 0.0557 0.126 -0.0379 0.197 -0.224 
 (1.09) -1.917 (-0.325) -0.193 -0.906 -1.126  -1.295 (-1.650) 

Inflation  -0.00201 0.00336 -0.0496* -0.00622 -0.00342 0.0036 -0.0394 0.0419 -0.0407 
 (-0.160) -0.174 (-1.857) (-0.0268) (-0.261) -0.129  -1.289 (-1.199) 

Unemployment 0.00595 0.00671 0.0462*** -0.0738 0.00729 -0.0265 0.0114 0.0384** 0.0624*** 

 (1.208) -0.952 -3.291 (-1.565) -1.418 (-1.585)  -2.588 -4.395 

Power Distance 0.0955* 0.203** -0.0783 0.0311 0.0994* -0.283  1.211 -0.132 
 (1.782) -2.43 (-1.142) -0.972 -1.818 (-1.576)  -0.979 (-0.567) 

Individualism  -0.113* -0.760*** -0.178  -0.118* -0.974  0.582 -0.279 

 (-1.807) (-2.892) (-1.076)  (-1.849) (-1.649)  -1.026 (-0.396) 

Masculinity  0.127* 0.0256 0.115  0.132* -0.55  -0.122* 0.211 
 (1.911) -1.557 -1.016  -1.953 (-1.637)  (-1.938) -0.353 

Uncertainty 
Avoidance 

0.16 -0.710*** 0.0572  0.168* 0.449  0.704 0.0363 

 (1.651) (-2.986) -0.637  -1.701 -1.556  -1.062 -0.101 

Longterm Orientation -0.0142 0.436*** 0.0186  -0.0134 0.446   -0.148 
 (-0.971) -2.964 -0.13  (-0.904) -1.684   (-0.547) 
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Indulgence 0.261** -0.106*** 0.144  0.271**     

 (2.054) (-4.854) (0.855)  (2.093)     

Observations 135 89 46 18 117 53 9 39 34 

R-squared 0.985 0.982 0.96 0.987 0.984 0.955 1 0.959 0.954 

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 

The regression results are based on the following equation: 𝐶𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥𝑖,𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑃𝑖,𝑡 + 𝛽2𝐿𝑜𝑔 (𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 +
𝛽3𝐿𝑜𝑔(𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑠𝑖𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 + 𝛽4𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽5𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝑃𝑜𝑤𝑒𝑟 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖 + 𝛽7𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖𝑠𝑚𝑖 +

𝛽8𝑀𝑎𝑠𝑐𝑢𝑙𝑖𝑛𝑖𝑡𝑦𝑖 + 𝛽9𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 𝐴𝑣𝑜𝑖𝑑𝑎𝑛𝑐𝑒𝑖 + 𝛽10𝐿𝑜𝑛𝑔𝑡𝑒𝑟𝑚 𝑂𝑟𝑖𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽11𝐼𝑛𝑑𝑢𝑙𝑔𝑒𝑛𝑐𝑒𝑖 + 𝛾 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑖 + 𝛿 ∗ 𝑌𝑒𝑎𝑟𝑡 + 휀𝑖,𝑡 . 

T-stats are presented in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
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Table 4. 9: Quality 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Variables 
Full 

Sample 
Old New Developed 

Less-
Developed 

Western Northern Southern Eastern 

Gdp Growth 0.00087 -0.000329 -0.0129 0.0840** 0.00254 0.011 -0.0123 -0.0481*** -0.0328* 

 -0.193 (-0.0626) (-1.073) -4.145 -0.613 -0.581  (-3.694) (-2.028) 

Log (Population) 0.938* 0.489 0.744 -0.455 0.975* 0.374 99.88 -2.367 -1.654 
 -1.843 -0.732 -0.701 (-0.168) -1.907 -0.302  (-1.410) (-0.703) 

Log (Market Cap.) 0.124* 0.213** -0.0849 0.336 0.103 0.0946 1.506 0.593*** -0.135 
 -1.889 -2.309 (-0.689) -0.586 -1.52 -0.65  -5.581 (-0.927) 

Inflation  0.0198 0.00141 -0.00846 -0.142 0.0171 0.0283 -1.434 -0.0727** -0.0387 

 -1.362 -0.0611 (-0.267) (-1.631) -1.157 -0.839  (-2.722) (-1.059) 

Unemployment -0.00281 -0.0117** 0.016 -0.150*** -0.00338 -0.0513** 0.609 -0.0349*** 0.0194 

 (-0.603) (-2.002) -0.943 (-8.463) (-0.694) (-2.234)  (-2.932) -1.178 

Power Distance 0.123** 0.102 -0.11 0.0016 0.122** -0.0833  -0.988 -0.203 
 -2.045 -0.915 (-1.452) -0.1 -2.028 (-0.364)  (-0.997) (-1.039) 

Individualism  -0.148** -0.358 -0.283  -0.147** -0.279  -0.447 -0.562 
 (-2.096) (-1.029) (-1.670)  (-2.081) (-0.370)  (-0.982) (-0.974) 

Masculinity  0.163** 0.0162 0.209*  0.162** -0.16  0.0459 0.467 
 -2.195 -0.746 -1.754  -2.167 (-0.372)  -0.868 -0.964 

Uncertainty Avoidance 0.221** -0.333 0.117*  0.218** 0.123  -0.52 0.234 
 -2.066 (-1.056) -1.999  -2.02 -0.333  (-0.975) -0.824 

Longterm Orientation 0.0228 0.201 -0.00381  0.0206 0.13   -0.227 
 -1.455 -1.029 (-0.0349)  -1.28 -0.383   (-1.005) 
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Indulgence 0.304** -0.0334 0.135  0.304**     

 -2.113 (-1.153) -1.258  -2.107     

Observations 135 89 46 18 117 53 9 39 34 

R-squared 0.966 0.965 0.944 0.998 0.967 0.942 1 0.947 0.936 

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 

The regression results are based on the following equation: 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑖,𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑃𝑖,𝑡 + 𝛽2𝐿𝑜𝑔 (𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 +

𝛽3𝐿𝑜𝑔(𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑠𝑖𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 + 𝛽4𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽5𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝑃𝑜𝑤𝑒𝑟 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖 + 𝛽7𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖𝑠𝑚𝑖 + 𝛽8𝑀𝑎𝑠𝑐𝑢𝑙𝑖𝑛𝑖𝑡𝑦𝑖 +

𝛽9𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 𝐴𝑣𝑜𝑖𝑑𝑎𝑛𝑐𝑒𝑖 + 𝛽10𝐿𝑜𝑛𝑔𝑡𝑒𝑟𝑚 𝑂𝑟𝑖𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽11𝐼𝑛𝑑𝑢𝑙𝑔𝑒𝑛𝑐𝑒𝑖 + 𝛾 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑖 + 𝛿 ∗ 𝑌𝑒𝑎𝑟𝑡 + 휀𝑖,𝑡 . T-stats are presented in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1.  
 

 

 

 

 

 

 

 

 

 

 

 



 

142 

 

Table 4. 10: Rules 

 1 2 3 4 5 6 7 8 9 

Variables 
Full 

Sample 
Old New Developed 

Less-
Developed 

Western Northern Southern Eastern 

Gdp Growth -0.00325 -0.00532 -0.0031 0.0617 -0.0026 0.0133** 0.00438 -0.0554*** -0.0212 
 (-0.612) (-0.814) (-0.308) -1.509 (-0.481) -2.308  (-5.313) (-1.304) 

Log (Population) 0.0916 0.484 -1.967 -6.1 0.146 0.0656 39.7 0.88 -9.648*** 

 -0.209 -1.005 (-1.307) (-1.474) -0.328 -0.121  -0.589 (-3.382) 

Log (Market Cap.) 0.0507 0.0886 0.0931 0.796 0.0426 0.0302 0.406 0.430*** 0.198 
 -0.884 -1.121 -0.923 -0.851 -0.717 -0.617  -4.272 -1.661 

Inflation  0.0320** 0.031 -0.0274 -0.124 0.0306** 0.0183 -0.372 -0.0517** -0.0352 

 -2.297 -1.369 (-1.097) (-0.868) -2.124 -0.973  (-2.360) (-1.179) 

Unemployment 0.00113 -0.00285 0.0484*** -0.0518 0.00126 -0.012 0.301 -0.0227** 0.0438** 

 -0.196 (-0.404) -3.07 (-1.497) -0.203 (-1.113)  (-2.222) -2.569 

Power Distance 0.0183 0.0708 0.0793 -0.0429 0.023 -0.0246  0.826 -0.676*** 

 -0.338 -0.851 -1.209 (-1.689) -0.421 (-0.247)  -0.952 (-3.248) 

Individualism  -0.0269 -0.321 0.216  -0.0323 -0.0616  0.395 -2.149*** 

 (-0.425) (-1.233) -1.39  (-0.509) (-0.186)  -0.988 (-3.317) 

Masculinity  0.0279 0.00853 -0.14  0.0335 -0.0372  -0.0684 1.859*** 
 -0.422 -0.518 (-1.315)  -0.503 (-0.198)  (-1.467) -3.359 

Uncertainty Avoidance 0.00451 -0.306 -0.137  0.0121 0.0262  0.466 1.171*** 

 -0.0473 (-1.306) (-1.705)  -0.126 -0.163  -0.999 -3.405 
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Longterm Orientation -0.0351** 0.186 -0.145  -0.0348** 0.025   -0.818*** 

 (-2.431) -1.288 (-1.076)  (-2.386) -0.169   (-3.348) 

Indulgence 0.0783 
-

0.0598*** 
-0.192  0.0901     

 -0.611 (-3.142) (-1.253)  -0.698     

Observations 135 89 46 18 117 53 9 39 34 

R-squared 0.982 0.978 0.961 0.962 0.981 0.975 1 0.969 0.93 

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 

The regression results are based on the following equation: 𝑅𝑢𝑙𝑒𝑠 𝐼𝑛𝑑𝑒𝑥𝑖,𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑃𝑖,𝑡 + 𝛽2𝐿𝑜𝑔 (𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 +

𝛽3𝐿𝑜𝑔(𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑠𝑖𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 + 𝛽4𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽5𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑖,𝑡 + 𝛽6𝑃𝑜𝑤𝑒𝑟 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖 + 𝛽7𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖𝑠𝑚𝑖 + 𝛽8𝑀𝑎𝑠𝑐𝑢𝑙𝑖𝑛𝑖𝑡𝑦𝑖 +

𝛽9𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 𝐴𝑣𝑜𝑖𝑑𝑎𝑛𝑐𝑒𝑖 + 𝛽10𝐿𝑜𝑛𝑔𝑡𝑒𝑟𝑚 𝑂𝑟𝑖𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽11𝐼𝑛𝑑𝑢𝑙𝑔𝑒𝑛𝑐𝑒𝑖 + 𝛾 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑖 + 𝛿 ∗ 𝑌𝑒𝑎𝑟𝑡 + 휀𝑖,𝑡 . T-stats are presented in 

parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
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 One technical issue in the above tables about the sub-sample regressions is 

that the sample size declines to a large extent in certain cases. For example, there are 

only 18 observations in the fourth column of Table 4.6 (the regression model for 

advanced countries) and only 9 observations in the seventh column of the same table. 

In some sub-sample regression, the degrees of freedom lost can reach 35, with 11 

independent variables (plus the constant term), 15 country dummies, and 8 year 

dummies. Hence, the explanatory power of these regression models can be 

problematic (for example the R-square parameter is estimated as 1.00 in the seventh 

column of Table 4.6, which shows a perfect fit due to the limited number of 

observations in the regression estimation). As a robustness analysis to overcome 

these limitations, regression models can also be estimated without the year and 

country fixed effects, but with dummies for the country groups (such as the developed 

country dummies relative to less-advanced countries and new country dummies 

relative to the old countries). Table 4.11 presents the corresponding results. 

The results indicate that new countries have lower enforcement levels 

compared to the old countries, and this difference is statistically significant at the 1% 

level. In the case of the macroeconomic variable, the population variable is negatively 

associated with enforcement, whereas this effect is muted for the case of new 

countries as shown by the positive and statistically significant interaction coefficient 

between the population and new country dummy. No such effects are observed in the 

case of developed versus less-developed countries. Regarding the other 

macroeconomic variables, the regression results in Table 4.9 show that the positive 

impact of inflation is muted in the case of developed countries, while unemployment 

has negative impacts on enforcement for developed countries.  
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Table 4. 11: Enforcement Index with Interaction Dummies for New and 

Developed Countries 

  Coef.  St.Err.  t- 
value  

 p-
value 

[95% Conf. 
Interval] 

 Sig 

New Country Dummy -137.27 25.113 -5.47 0.000 -187.07 -87.470 *** 
Developed Country Dummy 144.52 130.42 1.11 0.270 -114.11 403.17  
GDP Growth -0.005 0.009 -0.49 0.625 -0.023 0.014  
GDP Growth*New 0.002 0.022 0.09 0.927 -0.041 0.045  
GDP Growth*Developed 0.048 0.058 0.82 0.412 -0.067 0.163  
Log(Pop) -0.964 0.128 -7.54 0.000 -1.217 -0.711 *** 
Log(Pop)*New 6.982 0.801 8.71 0.000 5.393 8.571 *** 
Log(Pop)*Developed -6.937 7.448 -0.93 0.354 -21.707 7.832  
Log(Market Cap) 0.272 0.120 2.26 0.026 0.033 0.510 ** 
Log(Market Cap)*New -0.440 0.266 -1.66 0.100 -0.967 0.086  
Log(Market Cap)*Developed -0.319 0.473 -0.67 0.502 -1.258 0.620  
Inflation 0.047 0.027 1.75 0.083 -0.006 0.101 * 
Inflation*New -0.014 0.037 -0.37 0.714 -0.088 0.060  
Inflation*New*Developed -0.192 0.105 -1.84 0.069 -0.399 0.015 * 
Unemployment 0.001 0.011 0.08 0.939 -0.022 0.023  
Unemployment*New 0.031 0.021 1.50 0.136 -0.010 0.073  
Unemployment*Developed -0.215 0.076 -2.85 0.005 -0.365 -0.065 *** 
Power Distance -0.149 0.015 -9.73 0.000 -0.179 -0.118 *** 
Power Distance*New -0.200 0.125 -1.59 0.114 -0.449 0.049  
Power Distance*Developed -0.117 0.053 -2.22 0.029 -0.221 -0.012 ** 
Individualism 0.218 0.023 9.66 0.000 0.173 0.262 *** 
Individualism*New -1.093 0.281 -3.88 0.000 -1.651 -0.535 *** 
Individualism*Developed . . . . . .  
Masculinity -0.050 0.006 -8.25 0.000 -0.063 -0.038 *** 
Masculinity*New 0.638 0.198 3.21 0.002 0.244 1.031 *** 
Masculinity*Developed . . . . . .  
Uncertainty Avoidance 0.156 0.028 5.62 0.000 0.101 0.210 *** 
Uncertainty Avoidance*New  0.252 0.081 3.12 0.002 0.092 0.412 *** 
Uncertainty 
Avoidance*Developed  

. . . . . .  

Long-term Orientation -0.107 0.020 -5.49 0.000 -0.146 -0.069 *** 
Long-term Orientation*New 0.398 0.109 3.66 0.000 0.182 0.614 *** 
Long-term 
Orientation*Developed 

. . . . . .  

Indulgence -0.063 0.016 -3.96 0.000 -0.094 -0.031 *** 
Indulgence*New  0.825 0.103 8.01 0.000 0.621 1.030 *** 
Indulgence*Developed . . . . . .  
Constant 2.954 2.812 1.05 0.296 -2.621 8.530  

Mean dependent var -0.043 SD dependent var  1.592 
R-squared  0.986 Number of obs   135 
F-test   253.209 Prob > F  0.000 
Akaike crit. (AIC) -11.411 Bayesian crit. (BIC) 78.653 

The regression results are based on the following equation: 𝐸𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝐼𝑛𝑑𝑒𝑥𝑖,𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑃𝑖,𝑡 +

𝛽2𝐿𝑜𝑔 (𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 + 𝛽3𝐿𝑜𝑔(𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑠𝑖𝑎𝑡𝑖𝑜𝑛)𝑖,𝑡 + 𝛽4𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽5𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑖,𝑡 +

𝛽6𝑃𝑜𝑤𝑒𝑟 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖 + 𝛽7𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖𝑠𝑚𝑖 + 𝛽8𝑀𝑎𝑠𝑐𝑢𝑙𝑖𝑛𝑖𝑡𝑦𝑖 + 𝛽9𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 𝐴𝑣𝑜𝑖𝑑𝑎𝑛𝑐𝑒𝑖 +
𝛽10𝐿𝑜𝑛𝑔𝑡𝑒𝑟𝑚 𝑂𝑟𝑖𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽11𝐼𝑛𝑑𝑢𝑙𝑔𝑒𝑛𝑐𝑒𝑖 + 𝛾 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑖 + 𝛿 ∗ 𝑌𝑒𝑎𝑟𝑡 + 휀𝑖,𝑡 . Interactions terms for 

the new country dummies and the developed country dummies are added to the model for each 
independent variable. In the case of the developed country dummy, the interaction terms with the 
cultural variables of individualism, masculinity, uncertainty avoidance, long-term orientation, and 
indulgence are not estimated due to the low sample size for advanced countries and the presence of 
perfect multicollinearity. The enforcement index is estimated from the principal component analysis 
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of three governance indicators. Standard errors are presented in parentheses. *** p<0.01, ** p<0.05, 
* p<0.1.  

 

 4.6 Conclusion 

The issue of regulating financial markets and interfering in their work through 

compulsory or voluntary laws has been a matter of deep controversy for centuries. 

Some see that the markets do not need mandatory rules and they can correct 

themselves automatically within the market mechanisms. In these cases, regulations 

will lead to adverse effects by limiting the market adjustment mechanisms, so it is 

better not to interfere. However, others argue that the compulsory rules regulating 

public frameworks are important to preserve all parties' rights and ensure efficient 

markets and a safe economy. These arguments generally give the example of the 

global financial crisis as a failure of market mechanisms. Given the importance of 

these debates and corresponding claims, it can be argued that no scholar interested 

in "finance and law" can ignore or overlook the new regulations issued by the EU in 

2009 and its successors in 2011 and 2013. The issuance of any new rules, notably 

the transition from voluntary regulations that have been in use for an extended period 

of nearly a century to compulsory rules for the first time, is an event that is highly 

worthy of highlighting and researching. 

Most importantly, these rules target the work of CRAs in all European Union 

countries with their differences in terms of culture, level of economic development, 

accession history, and other macroeconomic factors. Therefore, this thesis argues that 

examining the enforcement of the new rules by the EU members and the determinants 

of the enforcement and the variation in enforcement in terms of its causes and 

dimensions is worth exploring. An enforcement index is constructed from three 

indicators (specifically, the regulatory quality indicator, the rule of law indicator, and 
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the control of corruption indicator) as the dependent variable. In terms of independent 

variables, the analysis includes GDP growth, log population, inflation, unemployment 

rate, log market capitalisation, power distance, individualism, masculinity, uncertainty 

avoidance, long-term orientation, and indulgence are independent variables alongside 

year and country dummies. Nine OLS regressions are estimated according to the 

joining time, geographical area, and degree of economic development. It is found that 

the determinants of the enforcement and the enforcement levels of the rules differ 

according to different country groups. Old members of the EU have higher 

enforcement levels than the new members. These results are inconsistent with the 

findings of Sedelmeier (2011) and Falkner and Treib (2008). These results also 

confirm the findings in the second empirical chapter, as it is observed that the old 

countries show more downgraded/deflated credit ratings in response to the regulations 

(see section 2.5). In addition, the developed members have high enforcement levels 

compared to the less-developed members. Furthermore, the western members show 

the highest levels in terms of enforcing the rules. These results are consistent with the 

findings of La Porta et al. (1998), who claim that wealth plays an important role in 

enforcing the rules in the EU since most of the developed and western members are 

considered the wealthiest countries in the union. 

Regarding the determinants of enforcement levels, it is found that cultural 

variables are important for the enforcement index in the case of old members. In the 

case of developed countries, the GDP and unemployment rate variables matter, while 

only the log population variable is important for the index of less-developed members 

(ignoring the cultural variables). For the region dimension, only the unemployment rate 

variable was an essential factor for the enforcement index of western members, while 

in the case of eastern members, most of the variables are statistically significant for 



 

148 

 

the enforcement index. In the case of the entire sample, it is observed that indulgence, 

uncertainty avoidance, masculinity, and individualism have the most decisive impact 

on the index, while the inflation variable was economically insignificant.  

To the best of our knowledge, only Cumming et al. (2018) discuss the 

enforcement of the EU regulations on CRAs, but that study just covers regulations that 

the ESMA issued from 2008 to 2010. Therefore, this empirical chapter contributes to 

the literature on "enforcement of rules in finance" by being the first one to explore the 

enforcement of the EU rules that regulate the work of CRAs.  

The results in this chapter provide important findings on the presence of 

variations in the enforcement of general rules and regulations among the EU member 

countries, along with the documentation of the macroeconomic and cultural factors 

related to the enforcement variations. However, the results suffer from some data 

limitations due to the lack of detailed information on the enforcement of CRA 

regulations. As the constructed enforcement index is a general measure of three 

governance indicators (i.e., the regulatory quality indicator, the rule of law indicator, 

and the control of corruption indicator) which may or may not be related to CRA 

regulation, the relevance of results for the enforcement of new CRA regulations in 

2009, 2011, and 2013. Under the assumption that the general enforcement levels 

would be closely associated with the enforcement of CRA regulations, the empirical 

results would be expected to hold for the new EU regulations for the credit rating 

industry. While this is a reasonable assumption, the lack of data on the specific 

regulations restricts the ability of the present chapter to directly focus on the 

enforcement of the EU regulations on the CRA dimension. One way of trying to 

address this issue would be to include year dummies (similar to the case of the earlier 

empirical chapters) for the periods after the implementation of the CRA regulations. 
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However, the sample period covers the 2010-2018 period, without years before the 

CRA regulations. In addition, the cultural variables do not display yearly variations. 

Hence, implementing this exercise is not feasible with the given dataset. Future work 

can try to address this limitation by compiling more comprehensive datasets in terms 

of both variables and years.  

Another way to improve the data analysis in this chapter and to obtain direct 

evidence on the assumed relationship that regulation affects enforcement is to test 

this hypothesis with the micro-level data in the previous chapters. For instance, one 

can aggregate all firm-level data for credit rating scales and type 2 errors into country-

level ones. Then, it would be possible to test whether these bond scales and type 2 

errors are affected by the governance indicators, as well as the macroeconomic 

variables and aggregated firm financials. This approach would allow the researcher to 

test the results of the previous two chapters are affected by governance indicators (the 

constructed enforcement index) and to check whether cultural and macro variables 

affect enforcement (proxied by the governance indicator). This is an important 

conjecture that can be examined in more detail in future research, again depending 

on the data availability.  
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Chapter (5): Conclusion 

 5.1 Conclusion 

This thesis aims to investigate the effect of the recent regulatory reforms of the 

CRA industry in the EU on the behavior of the CRAs and their impact on the accuracy 

of credit ratings assigned by them. The thesis also explores how the EU members 

respond to the new rules and the main reasons behind variations in enforcement. The 

2008 global financial crisis stimulated increased scrutiny, by regulators and the public, 

of the quality of the ratings issued by CRAs. The presence of inflated ratings misled 

the market about the true financial condition of many of the firms in the run-up to the 

crisis. Regulators acknowledge that high-quality ratings are vital for the efficient 

functioning of the financial system, as credit ratings are heavily relied upon by 

investors and regulators. 

In response to criticism regarding the role CRAs played in the financial crisis, 

EU regulators enacted reforms in the rating industry. These reforms seek to eliminate 

the presence of rating inflation and to improve rating quality, thereby providing financial 

markets with more accurate ratings. The EU enacted CRA I in September 2009, CRA 

II in May 2011 and CRA III in May 2013, bringing in new rules and penalties for CRAs, 

establishing a new regulatory body (ESMA), instigating a new civil liability regime, and 

encouraging competition, respectively (see Sections 2.2.6.1, 2.2.6.2, and 2.2.6.3). 

Chapters 2 and 3 of the thesis focus on the behavior of CRAs and the accuracy 

of ratings assigned by the CRAs following the rules based on credit ratings of non-

financial firms. The non-financial sectors have a larger wealth share in the economy, 

along with a higher number of firms and various industries than the financial sectors. 
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Then, Chapter 4 highlights a different angle, which is the enforcement of the legislation 

by the EU member countries. 

The thesis investigates three key research questions. Chapter 2 addresses the 

first research question: ‘What is the impact of the EU regulatory reforms on the 

behaviour of the CRAs?’. A sample of 1,315 non-financial firms rated by S&P in 26 EU 

countries is employed from 1st January 1993 to 31st December 2018. The impact of 

the regulation on rating levels is examined using detailed quantitative methods. Three 

hypotheses are proposed: conservatism, reputation, and lenient hypotheses. Firstly, 

rating conservatism argues that CRAs expose themselves to greater scrutiny, fines, 

and potential liability by over-rating (i.e., being less conservative) than under-rating 

(i.e., being more conservative) (Bannier et al., 2010). As a result, higher levels of 

scrutiny, fines, and CRA liabilities for ratings increase would cause a CRA to shift to 

more conservative rating behaviour to avoid the increased repercussions of overrating. 

The resultant shift to lower ratings will then not be due to more accurate ratings or a 

reduction in rating inflation, but rather due to an unjustifiable decrease in rating levels 

to avoid the increased repercussions. Significantly, this effect should only vary with 

increased regulatory stringency (i.e. the regulation) and opacity and not vary with 

reputational concerns. Secondly, the reputation hypothesis states that CRAs may 

respond to reputational shocks and increased scrutiny, from both the regulators and 

the public, by lowering ratings beyond a level warranted by the financial health of 

clients to protect and rebuild their reputation (Bedendo et al., 2018; Flynn and Ghent, 

2017; Becker and Milbourn, 2011). Thirdly, the lenient hypothesis argues that when 

no mandatory legislations regulate the work of the CRAs, there will be more inflated 

ratings. This is because the CRAs would be assigning favourable ratings to get more 

clients since no one can hold them accountable for the accuracy of ratings. 



 

152 

 

The results of Chapter 2 indicate that the CRAs were lenient before the new 

regulations (i.e., CAR I in 2009, CAR II in 2011, and CAR III in 2013) against the claims 

of the regulators. Instead, the CRAs became more conservative over time till 2009. In 

addition, the findings confirm that recent EU regulatory actions had no significant 

influence on the behaviour of the CRAs. These results contrast with the conservatism 

and reputation hypotheses.  

Chapter 3 examines the following research question: ‘What is the impact of EU 

legislation on the accuracy of corporate credit ratings?’ A sample of 1,518 credit rating 

announcements for only non-financial firms in the EU from 1st January 1993 till 31st 

December 2018 is employed to study this question. The chapter examines whether 

there is evidence supporting disciplining or reputation hypotheses. The disciplining 

hypothesis states that the regulation succeeds in increasing rating quality because 

increased legal and regulatory demands will motivate CRAs to invest in improvements 

to their methodologies, due diligence, and performance monitoring (Bae et al., 2015; 

Dimitrov et al., 2015). In contrast, the reputation hypothesis states that CRAs may 

respond to reputational shocks and increased scrutiny, from both the regulators and 

the public, by lowering ratings beyond a level warranted by the non-financial sectors’ 

financial characteristics to protect and rebuild their reputation (Bedendo et al., 2018; 

Flynn and Ghent, 2017; Becker and Milbourn, 2011). 

The results of Chapter 3 indicated that the type 2 errors reduced following the 

regulations. These findings are inconsistent with the reputation hypothesis and more 

consistent with the disciplining hypothesis. Furthermore, it is found that the sign of the 

post-rule variable changes when using the macro variables. It confirms the argument 

about the importance of controlling the business cycle effects. In addition, no 
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reasonable reason is found for including the investment-grade ratings when examining 

the accuracy based on a sample of non-investment ratings. 

Chapter 4 explores the following research question: To what extent the EU 

members are committed to enforcing the rules? A sample of 252 indexes representing 

all the EU members from 2010 to 2018 is generated to measure the level of 

enforcement by member countries over this period. The chapter explored the degree 

of enforcement of the new rules according to some dimensions such as joining time, 

geographical area, and level of economic development. These dimensions have been 

chosen based on similar studies as protentional reasons behind variations in 

enforcement. Moreover, the chapter explores whether the determinants of 

enforcement differ across country groups. 

The findings of Chapter 4 indicate that the determinants of the enforcement and 

the enforcement levels of the rules differ across country groups. Old members of the 

EU have higher enforcement levels in comparison to the new members. These results 

are inconsistent with the findings of Sedelmeier (2011) and Falkner and Treib (2008), 

who claim that the new countries are more committed to enforcement. These results 

confirm the findings in the second empirical chapter, as it is observed that the old 

countries display more downgraded/deflated credit ratings in response to the 

regulations (see section 2.5). In addition, the developed members have high 

enforcement levels compared to the less-developed members. Furthermore, the 

western members showed the highest levels of enforcement. These results are 

consistent with La Porta et al. (1998), who claim that wealth plays an important role in 

enforcing the regulations in the EU since most developed and western members are 

also rich countries. Regarding the determinants of the enforcement index, it is found 

that the culture variables are important for the enforcement index in the case of old 
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members. In the case of developed countries, the GDP and unemployment rate 

variables matter, while only the log population variable is important for the index of 

less-developed members (ignoring the cultural variables). For the region dimension, 

only the unemployment rate variable is an important factor for the enforcement index 

of western members while in the case of eastern members, most of the variables 

matter for the enforcement index. 

The thesis provides insights into three important and previously unexplored 

areas. Firstly, Chapter 2 shows the impact of the EU regulatory reforms (CRA I, II and 

III) on the ratings of the non-financial by examining a previously unexplored and 

unconsidered channel, i.e., increasing rating conservatism stimulated by the 

regulation. Secondly, Chapter 3 demonstrates that the EU regulatory reforms on the 

rating industry (conservatism hypothesis) are in contrast to the impact of US regulatory 

reforms on the rating industry (reputation hypothesis). Thirdly, Chapter 4 shows the 

importance of the enforcement of regulations and points out that old members as well 

as the western members are the most committed countries to the enforcement of the 

new EU regulations. 

5.2 Policy Implications, Limitations, and Future Work 

One of the principal implications for EU regulators is that they must beware that 

the credit industry's nature is different from other industries. Increasing the penalties 

and fines would make the markets more saver but also could have a negative impact 

on the growth of the whole economy. They must seek ways to promote increased 

rating quality through further methodological reforms and ensure due diligence. 

Regulators should also be careful when implementing increased-competition 

measures, as there is evidence that increased competition among CRAs leads to more 
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inflated non-financial company ratings. In addition, there is a lack of clarity about the 

responsibilities for enforcing the new regulations: is it the responsibility of the national 

authority or the ESMA? Therefore, the regulators have to identify the responsibilities 

more openly to improve each country's enforcement. 

While this thesis limits itself to examining the non-financial rating industries, the 

regulatory reforms in the EU also encompass the financial rating industries. Therefore, 

it would be interesting to see whether the impact would be the same or vary when 

exploring the financial rating industries. In addition, this thesis’ limitations are related 

to finding data that reflect the enforcement, as no database has this kind of data. 

Therefore, we encourage the ESMA and the national authority of each member of the 

EU to provide a database regarding enforcement. Then, the scholars can investigate 

this area in more detail for the markets' interest. 

The regression models are estimated with different methods such as OLS and 

ordered logit models. In addition, various robust analyses are implemented for each 

set of regression models. Still, future research can try to improve the robustness of 

results by experimenting with different econometrics methods. For example, the panel 

nature of the dataset can be exploited to implement different panel data regression 

methods such as fixed-effects regressions and random-effects regressions 

(Wooldridge, 2010). In this way, the robustness of the results would be improved. One 

limitation in the empirical analysis is that the regression models look at the 

contemporaneous relationships between the dependent variable and independent 

variables. However, it is possible that the policy effects would transmit with some lags. 

In order to document possible dynamics relations between regulations and credit 

rating strategies, it would be informative to conduct more dynamic regression methods 

such as moving OLS regressions or vector autoregression (VAR) analysis. As another 
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future research exercise, the impact of the CRA regulations during the 2009-2012 

period can be examined using structural break tests such as the Chow test. These 

tests would implement statistical methods to understand if the data-generating 

processes for the credit ratings differed before and after the regulations. In addition to 

the methodological extension, the dataset can also be changed to examine the same 

questions in other countries. For example, implementation differences between the 

states of the US can provide a similar example of the regulatory changes in the US. 

As another alternative, the analyses in the present thesis can be repeated for the 

Eurozone and non-Eurozone countries to see if the use of the same monetary and 

exchange rate policies would affect the credit ratings, their enforcement, and the 

factors related to the variations in enforcement. Overall, future research can extend 

the present thesis in different dimensions.   
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