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ABSTRACT:  

 
During the last two decades, ESG has received substantial attention among investors and aca-
demics. There is an ongoing debate about whether companies should focus on incorporating 

ESG into their business activities. Additionally, lenders are considering if companies with high 
ESG scores have a lower default risk than their peers with lower ESG scores. Also, political dis-
cussion around ESG has emerged considering, for example, the expenditure on ESG activities. 

The questions arise whether companies focusing on their ESG scores are rewarded by lower de-
fault risk and whether companies benefit from government ESG spending. By including years 

after 2020 in the sample period, the effects of the pandemic period and government spending 
shock are captured.  
 

This thesis critically evaluates the relationship between ESG scores and default risk estimated 
using CDS spreads. Geographical differences are captured by comparing the US and European 

markets. The effect of government ESG expenditures on CDS spreads is examined by focusing on 
the US markets. In the absence of similar research, this thesis contributes to academic research 
by introducing an applicable and repeatable model to examine CDS spreads and government 

expenditures. Additionally, the effects of other relevant factors, such as leverage and debt in-
creases, on default risk are estimated and discussed.  
 

The results obtained indicate that ESG scores are not associated with CDS spreads in the com-
bined sample of Europe and the US. However, there are existing differences between the two 

areas. According to the results, higher ESG scores are associated with higher default risk in Eu-
rope. The relationship appears to have changed from no effect to an apparently statistically sig-
nificant effect during the 2019-2022 period. This suggests that European companies' ESG activi-

ties are not rewarded. Thus, companies should re-estimate the use of their resources. A similar 
effect is not captured in the US sample. Variance among pillar scores is also reported. Further-
more, the results obtained indicate that US government expenditures on ESG have, on average, 

increased the riskiness of US companies. Industry-specific examination reveals existing industry-
wide variation in the relationship. 

 
 
 

 
 
 

 

KEYWORDS: ESG scores, ESG performance, Government spending, CDS spreads, Default risk, 
Credit risk 
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TIIVISTELMÄ: 
 
Kuluneiden kahden vuosikymmenen aikana ESG on saanut merkittävää huomiota niin sijoittajien 
kuin akateemisen tutkimuksen keskuudessa. Keskustelua on käyty laajasti, tulisiko yritysten huo-
mioida ESG-asiat liiketoimissaan. Toisaalta lainoittajat pohtivat ovatko, paremman ESG-luokituk-

sen saaneet yritykset matalariskisempiä kuin niiden heikommin luokitellut verrokkinsa. Lisäksi 
ESG on ollut poliittisen huomion kohteena. Poliittista keskustelua on noussut esimerkiksi valtion 

kulutuksesta vastuullisuuteen liittyviin teemoihin. Aiemman perusteella herää kysymys, palki-
taanko korkeampiin ESG-luokituksiin tähtäävät yritykset matalammalla luottoriskillä ja ovatko 
yritykset hyötyneet valtion ESG-teemoihin liittyvästä kulutuksesta. Sisällyttämällä tutkimukseen 

vuoden 2020 jälkeistä dataa, voidaan tarkastella pandemian sekä valtion kulutusshokin vaikutuk-
sia tutkittuihin hypoteeseihin. 
 

Tutkielmassa tarkastellaan kriittisesti ESG-suoriutumisen ja luottoriskin välistä yhteyttä. Luotto-
riskin mittarina hyödynnetään CDS-sopimusten hinnoittelua. Maantieteellisiä eroja löydetään 

tarkastelemalla sekä Euroopan että Yhdysvaltojen markkinoita. Valtion ESG-teemoihin liittyvän 
kulutuksen vaikutuksia CDS spredeihin on estimoitu keskittymällä Yhdysvaltojen markkinoihin. 
Tutkielman kontribuutiona akateemiseen tutkimukseen on valtion kulutuksen ja CDS-hinnoitte-

lun väliseen yhteyden estimointiin käytettävän ja toisinnettavan mallin esittely. Lisäksi mallinne-
taan relevanttien muuttujien kuten yritysten ja valtion velkaantuneisuuden vaikutusta luottoris-

kiin.  
 
Saadut tulokset indikoivat ettei ESG-pisteiden ja yritysten luottoriskin välillä keskimäärin ole yh-

teyttä, mikäli sitä mitataan eurooppalaisten ja yhdysvaltalaisten yritysten yhdistetyssä otannassa. 
Alueiden erillinen tarkastelu paljastaa olemassa olevia maantieteellisiä eroja. Tutkimustulosten 
perusteella ESG-pisteiden ja luottoriskin välillä on positiivinen suhde Euroopassa. Suhde vaikut-

taa muuttuneen tilastollisesti merkitseväksi vuosien 2019-2022 aikana. Käytännössä tulokset in-
dikoivat, ettei eurooppalaisia yrityksiä ole palkittu niiden ESG-suoriutumiseen käyttämistä pa-

nostuksista. Näin ollen yritysten tulisi kriittisesti tarkastella kulutustaan ESG-aktiviteetteihin. Sa-
manlaista suhdetta ei tunnistettu Yhdysvaltojen markkinoilla. ESG-pilarien ja luottoriskin väli-
sessä suhteessa havaittiin olevan vaihtelua. Yhdysvaltojen ESG-kulutuksen ja yritysten keskimää-

räisen luottoriskin välillä on tulosten perusteella positiivinen yhteys. Toimialakohtainen tarkas-
telu paljastaa toimialoittaista vaihtelua.  
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1 Introduction 

The modern history of corporate sustainability goes back to the beginning of the 1950s 

when the term corporate social responsibility (CSR) was first introduced. In contrast to 

pure profit maximisation, CSR focuses on other aspects of business, such as having a 

positive impact on surrounding society and stakeholders. CSR was the dominant term in 

the field of corporate responsibility to the beginning of this millennium. The hot topic in 

finance and business generally during the last two decades has been the framework in-

corporating environmental, social, and governance (ESG) factors. Thus, ESG consist also 

other aspects than maximised profits. By incorporating the ESG factors in business pro-

cesses, companies might seek to achieve operational efficiencies and enhanced reputa-

tional capital. For example, environmentally friendly companies might receive more fa-

vourable funding and have higher stock returns. Furthermore, in the European Union, a 

legislative reform known as the Corporate Sustainability Reporting Directive (CSRD) man-

dates a growing number of companies to report on the environmental and social impact 

of their activities. Hence, it can be expected that the ESG concept will receive substantial 

attention in the coming years.  

 

In addition to businesses, ESG has received attention from governments and non-gov-

ernmental organisations. Thus, ESG has also become a political concept. Therefore, de-

bate has emerged on e.g. how much tax-payers resources should be channelled into ESG 

activities. In 2015, worldwide government expenditures on sustainable development 

goals were over 20 trillion dollars, which is expected to rise significantly during the next 

decade (Brookings, 2019). Financial markets are not isolated from the surrounding soci-

ety. Thus, at some level, they are subject to economic agents' behaviour and beliefs. 

From a behavioural perspective, the attention that ESG has received will tend to drive 

investment decisions (see e.g., Barber & Odean, 2008). Globally sustainable investments 

in all asset classes were over 30 trillion dollars in 2022 (GISA, 2022). The significant 

amount of investments highlights the importance of understanding the relationship be-

tween sustainability and financial markets. 
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The financial markets are constantly changing. The changes are driven by e.g. regulation, 

financial innovations, speculation, and investor sentiment. A financial innovation intro-

duced slightly before the term “ESG”, called credit default swap (CDS), has been a hot 

topic in the credit derivatives market during the last two decades. Regarding received 

attention and outstanding amount, the peak of CDS was during the financial crisis from 

2007 to 2009 (BIS, 2018). Academics have stated that CDS is perhaps one of the most 

influential financial innovations of the last decades (Oehmke & Zawadowski, 2017). Prac-

tically, CDS is an insurance contract where the lender hedges against the borrower´s de-

fault risk. The cost of this insurance is usually referred to as spread. The higher the de-

fault risk is, the higher the spread should be. During the last few years, the market has 

witnessed an increase in CDS as the notional amount of CDS has reached almost 10 tril-

lion dollars (BIS, 2023). Given the fundamental purpose of CDS as an insurance contract 

against the risk of default, it is not surprising that the outstanding amount has increased 

during the last three years due to uncertainty in the market environment. 

 

1.1 Purpose of the study 

The relationship between ESG and financial markets has been extensively studied in ac-

ademic research. Thus, it has been found, for example, that the ESG performance of a 

company has correlated with, e.g. stock returns (Khan, 2019), nonperforming loans (Liu 

et al., 2023), and the risk of default (Kanno, 2023). The thesis aims to provide an in-depth 

look at the relationship between ESG and CDS spreads. More precisely, considering the 

use of CDS for hedging, the relationship between default risk and ESG scores is re-

searched. In other words, are more sustainable companies rewarded by the credit mar-

kets? The data expands the US and European markets to capture possible geographical 

differences. Although the CSRD was not applied during the sample period, the results for 

the European sample might suggest what effects on default risk could be expected when 

the directive has completely come into effect. For example, the introduction of CSRD 

might motivate European companies to use more resources on ESG activities. This high-

lights the novelty of this research topic. On the other hand, this thesis contributes to the 

existing research cap since, to the best of my knowledge, this thesis includes most recent 
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data. Examining the relationship between ESG and default risk with CDS is appealing 

since it has been captured that information flows from CDS to stock prices (Acharya & 

Johnson, 2007) and bond yields (Gadgil, 2024). Also, CDS have other advantages com-

pared to alternative default risk measurements such as bond yields, credit ratings, and 

accounting-based variables such as Z-score. CDS spreads, e.g. are continuous and do not 

require a definition of correct “risk-free” rates.  

 

There is variability in the results of studies focusing on ESG performance and default risk. 

However, most discussed studies have reported a negative association between sustain-

ability performance and CDS spreads. Therefore, the first hypothesis is formulated as 

follows: 

 

Null1: ESG scores do not have an impact on CDS spreads. 

H1: ESG scores are negatively associated with CDS spreads.  

 

The second part of this study examines whether US government expenditures on ESG-

related activities are associated with industry CDS indexes. Exploring government ex-

penditures allows focusing more on the political side of sustainability. Since the sample 

period includes spending shock, the effects of debt expansions can be estimated with 

novel data. Intuitively, some companies or industries might benefit more from govern-

ment expenditures than others. This could be one factor driving the results of the first 

hypothesis. Furthermore, if the correlation appears to be positive, the rationality behind 

ESG spending raises questions. However, despite the received results, at least some ex-

penditures on ESG-related budget functions are required, e.g. education and healthcare. 

To the best of my knowledge, the relationship between government ESG spending and 

CDS spreads (or prices of other assets) has not been studied before, emphasising the 

academic contribution of this thesis. In contrast, other government spending and finan-

cial markets have received academic attention. For example, it has been found that de-

fence industry stock performance has been driven by defence budget announcements 

(Gurdgiev et al., 2022). Furthermore, the presidency of the US has also impacted stock 
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returns (Belo et al., 2013). More broadly, Wisniewski and Jackson (2021) report a nega-

tive association between debt to GDP (Gross Domestic Product)-ratio and stock returns.   

 

In the long run, government expenditures seem to be associated with higher country-

level default risk (see Reinhart and Rogoff, 2009). However, in the short horizon the ef-

fect can be negative or positive. This thesis focuses on mid-term (5-year) effects on CDS 

spreads. Additionally, the information flows from CDS to bonds (Blanco, 2005) impedes 

making an intuitive assumption of the coefficient´s sign. Considering the previous and 

the absence of related literature, the effect of ESG spending on CDS spreads is expected 

to be positive or negative. Thus, the second hypothesis is formulated as follows: 

 

Null2: Government ESG expenditures do not affect CDS spreads. 

H2A: Government ESG expenditures are negatively associated with CDS spreads.  

H2B: Government ESG expenditures are positively associated with CDS spreads.  

 

 

1.2 Structure of the study 

The second chapter discusses ESG and sustainability, including criticism that has 

emerged towards ESG and ESG scoring. It is followed by a chapter delving into derivatives 

markets and CDS. The third chapter comprehensively explains the nature, valuation, and 

practicality of a CDS as an investment. Since CDS is fundamentally an insurance contract 

against default risk, the fourth chapter discusses default correlations and popular meth-

ods utilised in credit risk modelling. The fifth chapter includes a literature review section 

focusing on existing studies on both hypotheses. The sixth chapter discusses the data 

and methodologies applied in the research. Aligning with the fifth chapter, the two hy-

potheses are discussed separately to avoid misunderstandings. After the sixth chapter, 

the hypotheses' results are interpreted. The chapter also specifies possible limitations of 

the results. The eighth and last chapter concludes the study by presenting the main find-

ings and relevant concepts. Furthermore, suggestions for future research and practical 

implications are presented in the eighth chapter.  
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2 History of ESG and CSR 

This chapter begins with a summary of the history of corporate sustainability, followed 

by a discussion of its relevance to financial markets. Furthermore, the ESG rating and 

scoring process is defined comprehensively. The final part includes a discussion of the 

sustainability concept's challenges and criticisms.  

 

2.1 Definition of ESG 

Corporate sustainability has been a subject of study for nearly a century. Until the last 

two decades, academics have focused predominantly on CSR. Despite remarkable atten-

tion, it does not have one comprehensive definition. CSR activities encompass various 

categories. According to Dahlsrud (2008, p. 1), the challenge in defining CSR is that the 

existing methodologies do not suggest an unbiased verification. Dahlsrud (p. 5) contin-

ues that based on the previous literature, CSR can be viewed as a concept that includes 

environmental, economic, social, and stakeholder dimensions. Nonetheless, it should be 

noted that the definition of socially responsible behaviour evolves over time (Campbell, 

2007). Dahlsrud concludes that the challenge for a corporation is the consideration of 

CSR in business strategy rather than the definition of CSR.  

 

The concept of ESG was introduced in 2005 through the United Nations (UN) report titled 

“Who Cares Wins.” The report includes recommendations suggested by the financial in-

dustry for integrating the three pillars in decision-making processes. Issues related to the 

three pillars are described in the report (p. 6). The first pillar is the Environment, which 

addresses concerns such as climate change, emissions, and environmentally friendly pro-

duction. The second pillar, Social, includes workplace health, human rights, and govern-

ment relations. The third pillar is Governance, which consists of e.g. executive compen-

sation, bribery, and accounting practices. Kiesel and Lücke (2019) define ESG as a group 

of non-financial information affecting an entity´s predisposition on topics included in the 

three pillars.  
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Companies can be divided into subgroups based on their sustainability activities. Pástor 

et al. (2021) propose two classifications of companies: “green” and “brown”. As could be 

expected, green companies have a positive influence on society, whereas the impact of 

brown companies is negative. However, a company's willingness to act responsibly might 

depend on economic conditions. A better financial performance of a company is more 

likely to result in socially responsible behaviour (Campbell, 2007). Therefore, it can be 

argued that companies with better financial positions may invest more in ESG activities 

and thus have higher ESG scores. 

 

Stakeholder theory describes the behaviour of companies affected by the desires of dif-

ferent internal and external parties. According to Mitchell et al. (1997), the stakeholders 

encompass owners, contractors, employees, suppliers, etc. More broadly, it can be 

stated that stakeholders can be viewed as a group of all parties that are affected by a 

particular entity. Pressure from stakeholders is one of the drivers of a company´s sus-

tainability actions. Based on stakeholder theory, higher-level corporate responsibility 

may decrease the pressure from external parties (Lian et al., 2023). Mitchell et al. con-

tinue that some stakeholders are more influential than others, which should be consid-

ered in managerial decision-making. In addition to stakeholder influence, companies are 

also subject to the influence of surrounding society. This relationship is examined in in-

stitutional theory. According to Campbell (2007), corporations are, for instance, affected 

by the regulation and monitoring of external parties such as nongovernmental organisa-

tions and institutions. Thus, the companies in this thesis's sample are likely to be influ-

enced by external parties. Therefore, regional and industry-wide differences in the re-

sults and ESG scores might emerge. 

 

The perceptions and values of managers influence their responsiveness to ESG issues 

(Kiesel & Lücke, 2019). Thus, behavioural aspects are likely part of the companies’ ESG 

activities, potentially driving variance among ESG scores utilised in this thesis.  According 

to Pedersen et al. (2021), investors can be divided into three categories based on their 

investment behaviour related to ESG factors. Pedersen et al. describe U, A, and M-type 
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of investors. They state that ESG-unaware (Type-U) do not consider ESG scores in their 

investment process. ESG scores are discussed in the following chapter. Pedersen et al. 

state that Type-U investors solely focus on maximising their mean-variance utility. Mean-

variance maximisation stands for maximising returns at a given risk, or the inverse, min-

imising risk at a given level of return.  

 

Furthermore, Pedersen et al. (2021) suggest that Type-A (Aware) investors modify their 

perceptions of ex-ante returns and risk based on ESG scores. According to Pedersen et 

al., ESG-motivated (Type-M) investors are the most interested in ESG issues. They explain 

that ESG-motivated investors make a trade-off between three factors: expected return, 

ESG scores, and risk. Furthermore, the optimisation process of Type-M investors can be 

simplified to trade-off between the Sharpe ratio and ESG performance (Pedersen et al., 

2021).  Pástor et al. (2021) state that the higher the ESG preferences an investor has, the 

lower the expected returns are. They explain that this results from capital flows from 

“brown” assets to “green” assets. Consequently, green companies become more valua-

ble relative to brown, and the market portfolio approaches the portfolio of ESG investors 

(Pástor et al., 2021, p.2). On the one hand, the previous suggests that some investors 

holding ESG investments might benefit from increased asset prices due to capital flows 

to green assets. On the other hand, the decreased value of brown assets, relative to 

green, might offer higher risk-adjusted returns.  

 

 

2.2 ESG scores 

Although several ESG rating agencies exist, this study focuses on ratings by LSEG (London 

Stock Exchange Group). These ratings are known previously as Refinitiv and Thomson 

Reuters ESG scores. Therefore, it is meaningful to delve into the rating process of that 

particular entity. Other well-known ESG raters are MSCI, ISS Oekom, and Bloomberg (Bil-

lio et al., 2021). LSEG (2023) measures ESG performance with both numerical and letter 

scales. Both measurements are based on percentiles. Therefore, the numerical ratings 

vary between 0 and 100, and letters from D- to A+.  
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LSEG (2024) states that ESG and sustainability conceptually differ. According to LSEG, 

both concepts are regulated differently. They define sustainability as a broader, longer-

term objective balancing economic and non-economic well-being. In contrast, ESG is de-

fined as a framework addressing the three pillars. Furthermore, LSEG explains that there 

is not a standardised framework for ESG. Considering the pillar scores, they state that 

the environmental pillar is the most challenging to report. Practically, it could be argued 

that the absence of a standardised definition of ESG likely complicates managing the ESG 

issues and incorporating ESG into corporations´ business activities. On the other hand, 

the absence potentially drives inconsistencies in reporting sustainability actions. Fur-

thermore, greenwashing, where companies exaggerate their positive sustainability ac-

tions, might be more tempting without a comprehensive definition. 

 

According to LSEG (2023), the ESG ratings are a sum of over 630 different metrics related 

to sustainability and responsibility. Those metrics are rearranged into ten categories. The 

three ESG pillars are calculated separately based on the categories and later combined 

to produce the overall ESG score.  However, different weights for environmental and so-

cial pillars are utilised based on the industry in which a company operates. LSEG contin-

ues that the weight for corporate governance is the same in all industries. The following 

picture illustrates the formulation of LSEG ESG scores and the ten categories employed 

in the rating process. 
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Figure 1 The structure of LSEG ESG scores 

 

LSEG (2023) suggests that their data is continuously updated to embed new information. 

However, the majority of data is refreshed on an annual basis, depending on the compa-

ny's ESG disclosure. It should be noted that LSEG sometimes updates the ESG scores af-

terwards. This might influence the results of this thesis. LSEG clarifies that the correc-

tions are made, for example, if new information that would have impacted the ESG score 

emerges. However, scores older than five years are “definitive”. In other words, they re-

main unchanged whether new information emerges or not.  

 

What follows is a comparison of the ESG scores of two Finnish companies in this thesis´s 

sample. Nokia´s ESG score in 2022 was 83,73. The pillar scores were environment 70,28; 

social 83,62; and governance 91,47. In comparison, Stora Enso had an ESG score of 81,67 

in 2022. The three pillar scores were environment 85,97; social 87,83; and governance 

65,05. Although both companies had ESG scores relatively close to each other, there are 

existing differences. Stora Enso had a significantly higher environmental score than 

Nokia. In contrast, Nokia´s governance score was higher than Stora Enso´s. This example 

highlights the reasoning for regressing the effect of pillar scores on the CDS spreads.  
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2.3 Criticism towards ESG 

Given the significant attention that ESG has received, there is also criticism towards the 

concept of sustainability. Perhaps the most well-known criticism was made by Milton 

Friedman, who stated, "The Social Responsibility of Business Is to Increase Its Profits” 

(The NY Times, 1970). Furthermore, more recently in June 2023, the CEO of BlackRock, 

Larry Fink, criticised the term “ESG” by stating that “I don't use the word ESG any more, 

because it's been entirely weaponised ... by the far left and weaponised by the far right” 

(Reuters, 2023). Additionally, ESG has received political attention. For example, North 

Dakota has restricted investing state funds for social purposes, and the state of Idaho 

prohibited public entities from weighing ESG issues over “prudent investor rule” (Har-

ward Law School, 2023). In January 2023, it was reported that BlackRock had lost ap-

proximately four billion dollars in assets under management due to a political campaign 

against ESG investing (Reuters, 2023). As a speculation, the previously mentioned state-

ment of Larry Fink might be related to BlackRock losing money due to capital outflows 

from their funds.  

 

Based on fundamental economic theories, investments should have diminishing mar-

ginal returns. Diminishing marginal returns indicates that increasing input by one unit 

has an effect of under one on output. At a corporate level, there is a trade-off between 

ESG investments and other investment opportunities (Lian et al., 2023). Thus, invest-

ment decisions should be made based on expected marginal utilities derived from the 

investments. It could be argued that by following legislation, companies behave respon-

sibly, and efforts above that are investments facing diminishing marginal returns. On the 

other hand, it might be possible for companies to positively affect ESG scores without 

extra investments, for example, by utilising more cost-efficient and environmentally 

friendly production methodologies. 

 

Since corporate sustainability in academic literature is usually proxied with ESG ratings 

or scores, their critical evaluation is justified. According to Billio et al. (2021), there is a 
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deviation in the definitions of ESG pillars. They state that the disagreement in the defi-

nitions causes contradictory ratings between rating agencies. They suggest that disa-

greement leads to difficulty in deciding the correct benchmarks in ESG investing. As a 

result of the disagreement, the results of Billio et al. indicate that once there is agree-

ment in the ESG ratings, it does not impact the performance of ESG portfolios. They re-

port that the average agreement in ESG scores is approximately 24%. In conclusion, there 

is an urgent need for commonality in ESG reporting (Billio et al., 2021). These results 

illustrate that the findings of this thesis are also subject to at least some rating disagree-

ment. In credit ratings, it is often assumed that there is positive rating drift during eco-

nomic booms (Altman & Kao, 1992, p. 4). Regarding ESG scores, positive drift could also 

be expected during booms since companies might have more resources to spend on ESG 

activities aligning with Campbell (2007). 

 

Christensen et al. (2022) examine the potential drivers of ESG rating disagreement. They 

find that ESG disclosure is one of the factors. The higher the disclosure is, the higher the 

disagreement is. Based on Christensen et al., ESG rating agencies must evaluate whether 

the disclosure indicates positive or negative performance. They find that the disagree-

ment is more robust with environmental and social pillars. Furthermore, disagreement 

is higher with ESG outcomes than inputs. Christensen et al. define the inputs as actions 

that a company is making and outcomes as the results of the inputs. Perhaps the results 

of Christensen et al. explain some of the results of Billio et al. (2021). In a European 

context, the CSRD might diminish the disagreement between rating agencies, potentially 

affecting the results of future research. 

 

Market sentiment may drive the effects of ESG on financial markets (Anand et al., 2023). 

Thus, it can be argued that investors' behavioural biases, such as herding, are the leading 

factors affecting the performance of sustainability concepts. Hwang and Salmon (2004, 

p. 1) explain herding as a behavioural bias where investors adapt their personal beliefs 

to the average belief among other market participants. Therefore, individuals dismiss 
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their judgment. Investors´ herding behaviour potentially drives companies to make de-

cisions that appear unprofitable in the long term. The previous applies also to actions 

other than those that are ESG-related. On the other hand, herding might also have pos-

itive impacts, such as encouraging companies to have more transparent governance.  

Additionally, investor behaviour is influenced by topics receiving more attention, e.g. 

news coverage (Barber & Odean, 2008). Hwang and Salmon obtained results indicating 

that investors herd “towards the market portfolio”. In contrast, Pástor et al. (2021) state 

that the market portfolio moves towards the portfolios of ESG investors. Given the ten-

dency of investors to make irrational decisions, time variation in the results of this thesis 

can be expected, depending on the market sentiment.  

 

 



20 

3 Derivatives and CDS 

This chapter includes an overview of the derivatives market followed by a comprehen-

sive discussion of CDS's structure, purpose, and nature. Furthermore, valuation and 

other relevant concepts, including a real-world example of arbitrage opportunity, are 

presented.1 

 

3.1 Derivatives market 

The derivatives market is the most important financial market, at least measured in no-

tional size. Therefore, several types of products are traded in the derivatives market , 

such as options, swaps, futures, and forwards. According to Hull (2022, p. 23), a deriva-

tive contract is a contract between two market participants on a future transaction. As 

the term “derivative” suggests, derivatives are products whose values should be propor-

tional to the value of an underlying asset. However, this might not always be the case 

(Blanco et al., 2005). Derivatives are traded in both exchanges and over-the-counter (OTC) 

markets. The Chicago Board of Trade and the Chicago Mercantile Exchange are two well-

known exchanges in which companies and institutions implement trading (Hull, 2022, p. 

24).  

 

In contrast to exchanges, traders in the OTC markets are larger entities such as financial 

institutions (Hull, 2022, p. 25). Hull describes that there are two alternative ways to com-

plete a trade. It can be completed as a bilateral trade or through a central counterparty 

(CC). According to Hull (p. 25), in bilateral trading, there is a risk that the other party of 

the trade will default. However, if the trade is completed through a CC, the CC will bear 

the risk that one of the participants defaults. The derivatives market is constantly evolv-

ing. The global financial crisis can be viewed as one of the dividers between the past and 

present in the derivatives market. The Dodd-Frank Act was one regulatory response in 

 

1 The theoretical background of CDS, derivatives market and credit risk modelling follow my bachelor´s 
thesis “The divers of CDS spreads”. Thus, similarities exist especially in the mathematical parts. 
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the US to the financial crisis by promoting transparency in the OTC market and increasing 

the responsibilities of the CC (Loon & Zhong, 2016). 

 

 

3.2 Definition of CDS 

Based on the Bank for International Settlements (BIS) (2024) survey, CDSs are the most 

essential credit derivatives. CDS typically includes three entities: CDS seller, CDS buyer 

(lender), and debt issuer, referred to as a reference entity (Longstaff et al., 2005). By 

entering a CDS contract, the lender can transfer the reference entity's default risk to the 

CDS seller. Therefore, CDSs are fundamentally insurance contracts against default risk 

(Bai & Collin-Dufresne, 2019). Since the value of CDS depends on the default risk, it can 

be categorised as a contingent claim (Longstaff et al., 2005). However, CDS buyers are 

not protected from other risks besides default risk. They are subject to i.e. interest rate, 

reinvestment, and liquidity risks (Fabozzi et al., 2021). There is a conceptual difference 

between “credit risk” and “default risk”. Fabozzi et al. (2021, p. 65) define the risk that 

the borrower cannot deliver the contractual payments as a default risk. They continue 

that credit risk encompasses the default risk, and the risk of the bond´s value relative to 

others will deteriorate.  

 

If a credit event occurs, the seller of the CDS is obligated to compensate the losses for 

the buyer of the CDS. Therefore, a CDS is a legally binding contract. There is not one 

comprehensive definition for a credit event. However, a credit event might occur, for 

example, when the reference entity goes bankrupt, fails to pay interest or the debt is 

restructured (Blanco et al., 2005, p. 3). Naturally, the buyer of the CDS compensates the 

seller of the CDS for bearing the default risk. This periodic payment is referred to as a 

CDS premia (Longstaff et al., 2005) or spread (Bai & Collin-Dufresne, 2019). This thesis 

uses exclusively the term “spread”. Usually, spreads are measured in basis points (BPs), 

a hundred BPs equal to one per cent. Since CDS spreads represent default risk (Gao et 

al., 2021), a higher default risk should be associated with a higher CDS spread. Vise versa, 
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lower CDS spreads should indicate lower default risk. Furthermore, the spreads provide 

a continuous measurement of credit risk instead of discrete metrics such as credit ratings.  

 

However, the definition of credit events has evolved over time. During the European 

sovereign crisis, Greece’s debt was restructured with a 50% write-down, also known as 

a “haircut.” According to Augustin et al. (2014, p. 12), there was uncertainty among “Eu-

ropean officials” about whether voluntary debt restructuring would be perceived as a 

credit event. They continue (p. 103) that over two-thirds of bondholders eventually 

agreed to the voluntary restructuring, which was considered a credit event. Afterwards, 

in 2014, the contractual design of CDS was altered, e.g. in terms of the definition of a 

credit event and settlement of a CDS contract (Augustin et al., 2014). The previous ex-

ample emphasises the political risks related to CDS. Since the devil lies in the details, 

playing word games around definitions of defaults and credit events is possible.  

 

For example, a company's 5-year CDS spread per annum is 120 BPs, and the notional 

principal is 10 million dollars. Thus, the quarterly cost for the buyer of the CDS to hedge 

against default risk is 30 000 dollars. The following figure illustrates the structure of the 

CDS. 

 

 

Figure 2 Structure of a CDS 

 

While comparing the size of the CDS market to the derivatives market, it might appear 

they are just a marginal sideshow. However, the outstanding notional amount of CDS is 
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substantial. The notional amount of CDS has steadily increased during the last few years, 

up to 10 trillion US dollars (BIS, 2024). The notional amount witnessed a dramatic in-

crease before the financial crisis and almost as dramatic decrease after the crisis. The 

notional amount peaked at 60 trillion US dollars (BIS, 2018). However, this development 

might result from other aspects of CDS, such as speculation and basis trade, in addition 

to the nature of insurance.   

 

 

3.3 Hedging vs Speculation vs Arbitrage 

According to the trade-off theory, companies balance the pros and cons of debt financing 

before issuing debt. Pros include receiving tax shields and lowering the required rate of 

returns. On the other hand, issuing debt may result in costs of financial distress and an 

increased probability of default. However, according to Modigliani and Miller (1958), 

capital structure should not affect the company's riskiness. The results of Oehmke and 

Zawadowski (2017) indicate the hedging nature of CDS. They suggest that the higher the 

amount of outstanding debt a company has, the higher the net notional CDS positions 

are. Thus, it seems that markets perceive that increased debt increases the probability 

of default. Furthermore, higher CDS positions are associated with higher amounts of ac-

counts payable and for companies providing credit guarantees (Oehmke & Zawadowski, 

2017). However, it has been found that initiating CDS trading increases a company's de-

fault probability, driven by, for example, an increased number of lenders (Subrahman-

yam et al., 2014).  

 

Alternatively, the CDS market provides a trading platform for speculation. Speculation 

with CDS is appealing since the speculator does not have to hold the underlying debt 

instrument. The speculation approach can be viewed from the perspectives of CDS buy-

ers and CDS sellers. On one hand, CDS buyers may speculate on the possibility of a credit 

event. On the other hand, CDS sellers speculate that the reference entities will not de-

fault on their debt or that the received spreads compensate for the expected losses. This 

emphasises the role of default risk estimation, which will be discussed later in this thesis. 
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Several factors exist as to why some investors prefer trading CDSs over bonds. Oehmke 

and Zawadowski (2017) state that CDSs have a standardisation advantage over bonds. 

They explain that corporate bonds include e.g. coupons, restrictive covenants, and call -

optionality. In practice, those embedded contractual terms prevent implementing pure 

arbitrage trade as discussed later. Longstaff et al. (2005) provide an additional battery of 

explanations. Longstaff et al. suggest that the CDS market adapts to changes in supply 

and demand since there is no limit to the amount outstanding. According to Longstaff et 

al., hedgers will likely hold their positions to maturity. Entering a new CDS contract may 

be more economical than liquidating the existing position. Also, selling CDS may be eas-

ier than shorting a bond (Longstaff et al., 2005). These fundamental differences between 

the CDS and the bond market highlight the reasoning for estimating the effect of ESG 

performance on default risk with CDS spreads rather than bond yield spreads.  

 

 

3.4 Counterparty risk 

Until this chapter, the introduction of CDS has solely focused on CDS buyers transferring 

the default risk to the sellers of the CDSs. Nevertheless, CDS buyers are exposed to de-

fault risk, which is referenced as a counterparty risk. Bai and Collin-Dufresne (2019) de-

fine counterparty risk as a risk that a CDS seller cannot fulfil obligations if a reference 

entity defaults on debt. They state that there should be a negative association between 

CDS spreads and counterparty risk. A methodology assessing the impact of counterparty 

risk on spreads was proposed by Hull and White (2001), which is discussed more pre-

cisely in the following chapter. According to Bai and Collin-Dufresne, the counterparty 

risk depends on the default correlation between the CDS seller and the reference entity. 

Default correlations are presented in the credit risk modelling chapter.  

 

Loon and Zhong (2016) investigated whether the Dodd-Frank Act in the US impacted the 

CDS market. Their evidence suggests that the reform, including central clearing, en-
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hanced the liquidity of the CDS index market and reduced counterparty risk.  More spe-

cifically, they found that the reform was associated with lower transaction costs if the 

trades were cleared through CCs. Currently, most CDS trading flows through CCs (BIS, 

2024). On the other hand, it can be argued that the counterparty risk has not vanished. 

Instead, the CC bears it (Hull, 2022, p. 25). Therefore, a question arises whether intro-

ducing centrally cleared trades in reality solved the problem. Furthermore, the existence 

of transaction costs indicates that the spreads of this thesis sample might include some 

amount of “premiums” to compensate for the costs. Thus also affecting the obtained 

results. 

 

 

3.5 Valuation of CDS spreads 

There are alternative approaches to estimating “correct” CDS spreads. Some are more 

intuitive than others, requiring more assumptions and approximations. However, despite 

being rules of thumb, they can still be practical tools for an investor. Given the efficient 

market hypothesis (EMH) and the “strong form market efficiency”, all available infor-

mation should be fully embedded into asset prices (Fama, 1970). Thus, there should not 

be any arbitrage opportunities. The EMH assumes, for example, that there is no infor-

mation asymmetry, no transaction costs, and investors have rational expectations. If ar-

bitrage opportunities exist, rational investors should exploit those theoretically “risk-free” 

opportunities and push the asset prices to their “correct” level. Some market partici-

pants are better informed than others or have access to private information. Therefore, 

there are information asymmetries. Furthermore, transaction fees occur, for example, if 

a broker is involved in trading. Thus, the EMH is a theoretical framework rather than 

reality. The following part of this subchapter discusses the effects of deviations from 

market efficiency on the valuation of CDS spreads. 

 

Assuming perfect capital markets, the CDS spread should equal the corporate yield 

spread. More precisely, according to Blanco et al. (2005), the n-year CDS spread of a 

reference entity is the difference between the n-year bond yield issued by the reference 
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entity and the n-year “risk-free” rate. This relation is illustrated in equation 1, where s is 

the spread, y is the yield, and rf is the risk-free rate. 

 

 𝑠 = 𝑦 − 𝑟𝑓           (1) 

 

Equation 1 emphasises why CDS spreads and corporate yield spreads can be theoretically 

compared. Usually, risk-free rates are approximated with government bond yields. The 

risk-free rate for European (US) companies can be approximated with the German (US) 

government bond yield. It should be noted that since truly risk-free rates do not exist, 

there is always some amount of risk included. Practically, investors can estimate market 

perceptions of the “risk-free rate” by subtracting the CDS spread from corporate bond 

yield. According to equation one, since CDS spread valuation is relative to the values of 

other assets, they cannot be valued absolutely. Therefore, the theoretical valuation of 

CDS assumes that the underlying is correctly valued. 

 

According to the EMH, CDS and corporate yield spreads should move in tandem. How-

ever, they do not. Evidence exists that the CDS market leads the bond market in the price 

discovery process (Blanco, 2005). In addition to contradicting the EMH, the findings of 

Blanco et al. also contradict the fundamental assumption that the values of derivatives 

should be proportional to the value of the underlying, not vice versa. With more recent 

data, Gadgil (2024) also reports the leading role of the CDS market in price d iscovery. 

However, the effect has declined due to regulative changes after the financial crisis  

(Gadgil, 2024). As speculation, if CDS spreads drive yields, an investor can wag the un-

derlying by purchasing CDSs in large quantities, leading to an increased amount of CDS 

outstanding. Thus, market participants might consider that the company´s default risk 

has increased due to increased CDS positions. These findings indicate that the relation-

ship between CDS spreads and yield spreads in equation 1 cannot hold in reality. Fur-

thermore, in the absence of related literature, this deviation from efficiency justifies why 

the effect of government ESG spending on CDS spreads in hypothesis two is assumed to 

be positive or negative. 
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However, the previous equation does not describe what drives the yield or CDS spreads. 

CDS spreads can be estimated using the probability of default and recovery rate. The 

recovery rate is the rate that can be recovered if a loan defaults. Common practice as-

sumes that the recovery rate is 40% (Hull, 2022, p. 564). Following Hull (2022, p. 565), 

the spread is estimated with equation 2, where 𝑅 is the recovery rate for the corporate 

bond, 𝑃 is the probability of default and 𝑠 is the CDS spread.  

  

  𝑠 = (1 − 𝑅)𝑃         (2) 

 

Interpretation of equation 2 suggests that an increase in the recovery rate decreases the 

spreads, and an increase in the probability of default increases the spreads, ceteris pari-

bus. This intuitive equation has several beneficial contributions. For example, if two var-

iables are known, it is straightforward to calculate the third variable. The estimated prob-

ability of the reference entity´s default can be derived since the market determines the 

CDS spread and if the recovery rate is assumed to be 40%.  

 

The recovery rates have a significant variance (Duffie & Singleton, 1999). Between 2013 

and 2023, the average recovery rate of bonds in the US varied between approximately 

45% and 65%, exceeding the longer-term average of 40% (S&P, 2023). Excess returns can 

be gained if an investor assumes that market participants constantly estimate the recov-

ery rate as 40% and believes that he or she can estimate the recovery rate more precisely 

than the markets. For instance, if the investor believes the “correct” recovery rate is over 

40%, excess returns can be obtained by selling the CDS. The assumptions of a recovery 

rate of 40% and the leading role of CDS over bonds suggest that bond yields tend to be 

more or less incorrectly valued. It can be argued that the assumptions of recovery rates 

might explain evidence of the CDS market leading the bond market. Furthermore, the 

deviations from “correct” values potentially explain the results of this thesis and the pre-

sented studies in the literature review section. 
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According to Hull and White (2001), valuing a plain vanilla CDS contract without a coun-

terparty risk is a two-phase process. The first phase derives the risk-neutral default prob-

ability from the reference entity´s bond yields. Historical default probabilities and expec-

tations of future default probabilities are embedded in risk-neutral probabilities. Hull 

and White continue that expected present values of future payments and future payoffs 

on the CDS are calculated in the second phase. However, this method does not consider 

the risk of the counterparty´s default.  

 

Given the importance of the counterparty risk, Hull and White (2001, p. 6) propose an 

alternative method, including the counterparty risk. Perhaps the most important aspect 

in their model is whether the reference entity or the counterparty defaults and, in case 

of default, which one defaults first. However, their model includes assumptions that may 

contradict the “real-world” circumstances. For example, mutual independence is as-

sumed in risk-free rates, recovery rates, and default events (Hull & White, 2001, p. 5). 

However, assuming mutual independence of default events suggests that there are no 

default correlations, which, on average, biases the estimation results. Default correla-

tions are discussed in more detail in the following chapter.  According to Hull and White 

(2001), the effect of counterparty risk on CDS spreads can be approximated with equa-

tion 3.  

 

  𝑠 =
∫ [1−𝑅̂−𝐴(𝑡)𝑅̂]𝜃(𝑡)𝑣(𝑡)𝑑𝑡

𝑇
0

∫ [𝜃(𝑡)𝑢(𝑡)+𝜃(𝑡)𝑒(𝑡)+
𝑇

0 𝜙(𝑡)𝑢(𝑡)]𝑑𝑡+ 𝜋𝑢(𝑇)
    (3) 

 

Where 𝑇 is the maturity of the CDS, 𝑅̂ is the expected recovery rate on the CDS in case 

of default, and s is the spread. 𝜙(𝑡) represents the risk-neutral probability of the coun-

terparty´s default before the reference entity. Similarly, 𝜃(𝑡)  is the risk-neutral default 

probability of the reference entity if the counterparty does not default earlier. 𝑣(𝑡), 𝑢(𝑡), 

and 𝑒(𝑡) are the present value of one dollar received at time t, the present value of an-

nual CDS payments between time zero and t, and the present value of accrual payment 

on the CDS, respectively. The possibility that neither the reference entity nor the coun-
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terparty defaults during the CDS contract is expressed with 𝜋. 𝐴(𝑡) indicates the percen-

tual accrued interest from the underlying bond at time t. As an interpretation of the 

equation, if the 𝜃(𝑡) or 𝑣(𝑡) is zero, the value of the 𝑠 should also be zero. 

 

Hull and White (2001) explain that the equation's numerator and denominator are esti-

mated with Monte Carlo simulation. Furthermore, they state that regardless of which 

one defaults first, continue the CDS payments until the default. However, if the reference 

entity defaults first, there will be a pay-off in contrast to the counterparty's default. De-

spite being a mathematical approximation, equation 3 also has practical implications. It 

can be utilised to estimate the values of all credit derivatives whose payoffs are derived 

from the default probabilities of a company (Hull & White, 2001). According to Li (1999), 

there is a negative association between CDS spreads and counterparty risk.  

 

3.6 Arbitrage with CDS-Bond basis 

CDS-bond basis stands for the difference between CDS spread and corporate yield over 

the “risk-free” rate (Oehmke & Zawadowski, 2017). Thus, the basis can be negative or 

positive if there is deviation. Oehmke and Zawadowski explain that the basis is negative 

if the yield spread exceeds the CDS spread. Inversely, the basis is positive when CDS 

spreads exceed yield spreads. The basis relationship holds only with certain assumptions. 

Assumptions in the following relations are, for example, that the “risky” and “risk-free” 

bonds have the same maturities and embedded optionality. The following relationships 

illustrate how arbitrage is implemented with a positive and a negative basis, respectively.  

 

 𝐼𝐹 𝑌𝑇𝑀𝑅𝑖𝑠𝑘𝑦 − 𝐶𝐷𝑆 𝑆𝑝𝑟𝑒𝑎𝑑 < 𝑟𝑖𝑠𝑘 − 𝑓𝑟𝑒𝑒    (4) 

 ⇒  𝐿𝑜𝑛𝑔: 𝑟𝑖𝑠𝑘 − 𝑓𝑟𝑒𝑒 𝑑𝑒𝑏𝑡 

 ⇒  𝑆ℎ𝑜𝑟𝑡: (𝐴) 𝑟𝑖𝑠𝑘𝑦 𝑑𝑒𝑏𝑡 𝑎𝑛𝑑 (𝐵)𝐶𝐷𝑆   

   

 𝐼𝐹 𝑌𝑇𝑀𝑅𝑖𝑠𝑘𝑦 − 𝐶𝐷𝑆 𝑆𝑝𝑟𝑒𝑎𝑑 >  𝑟𝑖𝑠𝑘 − 𝑓𝑟𝑒𝑒    (5) 

 ⇒ 𝐿𝑜𝑛𝑔: (𝐴) 𝑟𝑖𝑠𝑘𝑦 𝑑𝑒𝑏𝑡 𝑎𝑛𝑑 𝐵 (𝐶𝐷𝑆) 

 ⇒ 𝑆ℎ𝑜𝑟𝑡: 𝑟𝑖𝑠𝑘 − 𝑓𝑟𝑒𝑒 𝑑𝑒𝑏𝑡 
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The YTM in relationships 4 and 5 is the yield-to-maturity (YTM) of the risky corporate 

bond. Given the EMH, the difference between the risky debt and CDS spread should 

equal the “risk-free” rate. Arbitrage with a positive basis (relationship 4) is implemented 

by a long position in the “risk-free” debt and shorting the “risky” debt and CDS. Further-

more, a negative basis arbitrage is executed by shorting the “risk-free” debt and taking 

a long position in the “risky” debt and CDS. These relationships explain why CDS spreads 

and corporate yield spreads are both discussed in the literature review chapter. However, 

relationships cannot hold if, i.e. the underlying is not correctly valued, or the derivative 

drives the underlying.  

 

What follows is an example of a possible real-world arbitrage opportunity. The data in 

the example was obtained from Bloomberg on 04/2024. The CDS spread of Goldman 

Sachs (GS) maturing in 06/2025 was 30,65 BPs (0,31%). A debt instrument issued by the 

GS with no call-optionality maturing 06/2025 traded with a yield of 4,43%. Furthermore, 

the US government's debt instrument maturing also 06/2025 traded with a yield of 

4,95%. Thus, the difference between the yield to maturity of “risky” debt and the CDS 

spread was approximately 4,12%. This indicates an existing positive basis arbitrage op-

portunity. Therefore, arbitrage is implemented by selling the “risky” debt and the CDS 

and by taking a long position in the “risk-free” debt. However, since the example includes 

some frictions, it is not a “pure arbitrage”. For instance, the three assets have slightly 

different maturities. Furthermore, both debt instruments have semi-annual coupon pay-

ments with slightly different coupon rates and schedules. On the other hand, the rela-

tionship requires that CDS spreads are proportional to yield spreads, which might not be 

the case. Nevertheless, this illustrates the challenges or, more accurately, the impossibil-

ity of creating “risk-free” trades. 

 

According to Oehmke and Zawadowski (2017), the amount of outstanding CDSs is driven 

by a negative basis arbitrage since it requires purchasing a CDS. They state that the effect 

of the negative basis on outstanding CDS is more robust when arbitrageurs receive more 

favourable funding. However, some investors do not completely cover their long position 
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in the “risky” debt. Instead, they purchase less protection to enhance the carry compo-

nent of the trade (Bai & Collin-Dufresne, 2019, p. 6). Thus, the cost of the trade should 

be decreased due to lower payments for the seller of the CDS. However, increasing the 

risk exposure distances the trade from a “pure arbitrage”. Bai and Collin-Dufresne find 

that the CDS bond basis was highly negative during the financial crisis. They suggest that 

it was caused by, e.g. funding, liquidity, and counterparty risks.  

 

Since a positive basis arbitrage requires selling a CDS, it may also be associated with a 

higher net notional CDS outstanding (Oehmke & Zawadowski, 2017). Bai and Collin-Du-

fresne (2019) explain that one trading friction in the positive basis arbitrage is the possi-

ble challenge of shorting a bond. Oehmke and Zawadowski (p. 29) continue that in addi-

tion to difficulties in short selling, shorting a bond may also be costly. Given the number 

of assumptions that do not hold, trading frictions, and the absence of a truly risk-free 

rate, it is justified to argue that there is at least some amount of speculation in arbitrage.  
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4 Credit risk modelling 

Since CDSs are insurances against default risk, this chapter discusses the fundamental 

concepts related to credit risk modelling. There are two significant approaches to credit 

risk modelling: structural models and reduced-form models. According to Jarrow (2011), 

the considerable difference between the models is the assumptions of information sym-

metries. Jarrow (p. 2) describes that structural models assume the information to be 

symmetric and the absence of adverse selection, whereas the reduced-form models are 

“consistent with asymmetric information in the credit markets”. The chapter begins with 

a definition of default correlations. Default correlations are followed by examples of 

structural models and reduced-form models, respectively. 

 

4.1 Default correlations 

Given the fundamental purpose of CDSs as protections against the risk of default, inves-

tors should consider that default events might not be independent. In other words, de-

fault events tend to correlate (Das et al., 2007). Li (1999) states that the CDS buyer is 

exposed to the default correlation between the reference entity and the CDS seller. Vice 

versa, if an investor holds a portfolio of sold CDS contracts, the seller is exposed to the 

default correlations of the reference entities. These interpretations highlight why under-

standing default correlations is essential for participants in the CDS market.  

 

Defaults can cluster, e.g., by industry, time, and space. Das et al. (2007, p. 1) explain why 

defaults tend to cluster rather than be independent. They state that companies may be 

exposed to similar factors that drive the default probabilities. Furthermore, Das et al. 

explain that market participants may adapt their decision-making based on earlier de-

fault events. Also, they suggest that the default of one entity may trigger other default 

events. For example, a defaulting company might be an important buyer for several com-

panies, leading to increased default probabilities for the suppliers. The default events 

are more likely if companies have bilateral dependence or operate in the same industry 

(Hull & White, 2001).  
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The financial crisis demonstrated the effect of default contagions in the banking industry. 

A more recent event in the banking sector was the collapse of Silicon Valley Bank in 

March 2023. From a CDS buyer´s perspective, if the trade has not been cleared through 

a CC, the importance of default correlations increases substantially. In case the CDS seller 

and the reference entity are both e.g. financial institutions, the CDS buyer should care-

fully consider the risk of default contagions while making the investment decision. A pos-

itive association between economic conditions and recovery rates has also been cap-

tured (Altman et al., 2005). Thus, the economic distress, causing higher default correla-

tions, decreases the recovery rates. This sets another limit to deriving CDS spreads from 

default probabilities and recovery rates.  

 

Li (1999) suggests that in addition to the previously mentioned explanations, the default 

probability of a bond is also driven by maturity and the business cycle. Interestingly, 

based on Moody´s historical data on B-rated bonds, Li (p. 5) finds that the conditional 

default probabilities decrease as time passes. According to Li (p.5), the term structure of 

default rates can be derived from physical probabilities of default calculated by credit 

rating agencies, from CDS spreads, and by the Merton model. The Merton model is in-

troduced in the following chapter. Given the results of Li (1999) and Das et al. (2007), it 

can be stated that at some level, investors in the CDS market trade the default correla-

tions between companies rather than independent default probabilities. Assuming the 

relationship between the economic cycle and default clustering holds, investors can try 

to time the market (contradicting the EMH) by taking positions that align with their ex-

pectations on future correlations or economic conditions. This is known as correlation 

trading. 
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4.2 Merton model 

Although the foundation of structural credit risk models, the Merton model, was intro-

duced approximately five decades ago, it is still a relevant framework among academics 

and practitioners (Afik et al., 2016).  Afik et al. continue that several extensions of the 

Merton model exist, such as the Moody´s-KMV. The relatively intuitive approach of the 

Merton model makes it appealing. 

 

According to Merton (1974), the model is an extension of the Black-Scholes model. In 

the model, Merton examines the default probability derived from the value of a com-

pany´s assets and liabilities. More precisely, a company´s equity value is measured with 

a European call option. Merton assumed a company has a homogenous debt that has to 

be paid at the time T. Debt is homogenous if it has, e.g., the same maturity, seniority, 

and embedded optionality. Furthermore, the model includes several assumptions, such 

as that transaction costs do not exist, lending and borrowing have the same interest rate, 

and the term structure of interest rates is “known with certainty” (Merton, 1974, p. 3). 

Intuitively, it is more likely that a company does not have debt compared to the “homo-

geneity of debt” -assumption; therefore, the model is a framework rather than an inter-

pretation of reality. Also, assuming that the default event occurs at the maturity T usually 

contradicts “real-world” circumstances. It is probable that companies will have a bunch 

of other debt, triggering default before the T is reached. 

 

Merton states that if a company has more debt than assets at the time 𝑇, managers 

acting for the best of equity owners should default on the debt; in this case, the bond-

holders take over the company. Thus, the put option that the equity owners have is ex-

ercised. In terms of CDSs, if assets fall below liabilities a credit event should be triggered 

at the maturity. Therefore, CDS sellers should be worried only about the probability that 

assets are lower than liabilities at the time 𝑇. Vice versa, according to Merton, if the 

assets at time 𝑇 are more valuable than the debt, the debt should be paid. This theoret-

ical relation is illustrated in the following equation, where 𝐸𝑇  is the value of the com-

pany´s equity at the time 𝑇, 𝑉𝑇  is the value of assets and 𝐷 is the value of debt.  
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𝐸𝑇 = max (𝑉𝑇 − 𝐷, 0),       (6) 

 

Compared to the “traditional” European call option notation, 𝑉𝑇  is the value of the stock 

and 𝐷 is the option's exercise price (Merton, 1974, p. 7). According to Hull (2022, p. 570), 

the present value of the equity is calculated with equation 7, where 𝐸0 and 𝑉0 are the 

present values of the company´s equity and assets, respectively. Furthermore, 𝜎𝑣 is the 

volatility of the assets, 𝑟 is the “risk-free” rate, and 𝑁(𝑑2) risk-neutral probability of de-

fault (Hull, 2022). 

 

 𝐸0 = 𝑉0𝑁(𝑑1) − 𝐷𝑒−𝑟𝑇𝑁(𝑑2)                 (7) 

 

 where 𝑑1 =
ln (𝑉0/𝐷)+(𝑟+𝜎𝑣

2 /2)𝑇

𝜎𝑣√𝑇
     (8) 

 and 𝑑2 = 𝑑1 − 𝜎𝑣√𝑇      (9) 

 

Afik et al. (2016) explain that the value of assets follows a geometric Brownian motion 

and that equations 7-9 are from the Black-Scholes model, illustrating the distance to de-

fault (call option is not exercised). They describe (pp. 3–4) common theoretical assump-

tions in the model, such as normal distributions, the assumption that 𝑇 is usually one 

year, a company has issued a zero-coupon bond, and the “risk-free” rate and asset vola-

tility are constant. Thus, the model is inaccurate if, for example, asset values are skewed 

due to seasonality in volatility. 

 

Afik et al. (2016) find that defaulting companies tend to have lower asset volatility than 

non-defaulting, resulting in underestimating correct asset volatility. If a company is pub-

licly traded, the value of 𝐸0 can be obtained from the value of stock Hull (2022, p. 570). 

However, utilising ex-post volatilities, such as equity volatility, rather than ex-ante dimin-

ishes the prediction accuracy of the model (Afik et al., 2016). The practice of deriving 

future values based on past values seems counterintuitive, considering that, e.g., stock 
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prices are assumed to contain all future cash flows. Furthermore, based on the random 

walk assumption, future events should not depend on past events.  

 

Theoretically, the most important variables in the Merton model are the values of assets 

and liabilities. If the value of assets increases, the distance to default should increase 

since a company is more likely to be able to cover its liabilities at maturity. Vice versa, 

increasing liabilities decreases the distance to default, ceteris paribus. Also, an increase 

in maturity, “risk-free” rate, and volatility should be associated with lower default prob-

abilities. The distance to default assumptions requires that managers make a “rational” 

decision at the time 𝑇 based on the “fundamental” value of the equity and that the com-

pany has not defaulted before the 𝑇 is reached. Since the Merton model does not ex-

plicitly capture default correlations, it is reasonable to assume it works best when default 

correlations are below the long-term average. In contrast, during systemic crises, the 

model's predictive power is likely lowest. 

 

However, there is existing evidence regarding information flows in the markets poten-

tially lowering the predictive power of the Merton model. Acharya and Johnson (2007) 

report that the CDS market has been leading equity markets under certain market con-

ditions. The effect has been more pronounced for negative credit events for companies 

with more bank relationships. They explain the results as potential insider trading. Their 

findings have two major implications regarding this thesis. First, the existence of insider 

trading suggests that markets are not efficient.  

 

The second requires more assumptions. According to the Merton model, the equity 

value can be utilised to estimate the distance to default. If one uses the Merton model 

to estimate default probabilities, which are assumed to drive CDS spreads, the value of 

𝐸 at the time 𝑇 is the variable of interest. In this scenario, if CDS spreads drive the 𝐸, the 

estimation will likely be biased. However, it should be noted that the results of Acharya 

and Johnson hold in explained conditions. In addition, the leading role of the CDS market 

over equities might have also decreased in line with bond markets (see Gadgil, 2024). 
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On the other hand, it has been captured that the sovereign CDS market has led bond and 

stock markets (Xiao et al., 2024). Hasan et al. (2023) also capture the leading role of the 

CDS market in price discovery. They explain that stock markets generally consider news 

regarding cash flows, whereas the CDS market captures more default-specific infor-

mation. 

 

 

4.3 Duffie-Singleton approach 

Duffie and Singleton (1999) propose a reduced-form credit risk modelling and contingent 

claim valuation method. Perhaps one of the most significant differences in their model, 

compared to the Merton model, is the measure of fractional losses in the market value 

of defaultable bonds in the event of default rather than assets falling under a certain 

threshold. Duffie and Singleton explain that their model relies on risk-neutral hazard 

rates. According to Hull and White (2001, p.2), default probabilities of reduced-form 

models can be made comparable to default probabilities derived from CDS spreads or 

yield spreads. Duffie and Singleton (p. 3) continue that assuming independence of frac-

tional recovery and hazard rates from the value of contingent claims is typical for re-

duced-form models. Furthermore, they describe (p. 20) the effects exogeneity assump-

tions, i.e. hazard rates, on the values of bonds. However, they emphasise (p. 8) that the 

exogeneity assumption does not hold in all circumstances.  

 

According to Duffie and Singleton, assuming exogeneity, a corporate bond with no call-

optionality should have a value of the sum of expected cash-flows from the bond. On 

the other hand, they suggest assuming that fractional recovery and hazard rates are ex-

ogenous diminishes the prediction accuracy in some cases. For example, the market 

value of fractional recovery is not exogenous if it is fixed. Furthermore, endogeneity 

problems may arise with certain OTC derivatives (Duffie & Singleton, 1999). 

 

Hull and White (2001, p. 2) state that the dependence of variables in reduced-form mod-

els on macroeconomic conditions allows them to capture default correlations. Thus, a 
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default probability is conditional on macroeconomic circumstances instead of being in-

dependent. Evidence of cyclicality in recovery and hazard rates exists, conditional on the 

business cycle (Duffie & Singleton, 1999, p. 7). However, Hull and White continue that 

reduced-form models do not completely capture default correlations, even in the case 

of perfect correlation. This limits the model's prediction accuracy since defaults will likely 

occur during financial distress when default correlations between companies approach 

one. As discussed earlier, defaults tend to cluster in industry, space and time. Duffie and 

Singleton (p. 7) state that default rates are usually higher for companies with lower credit 

quality during financial distress, as could be expected. Thus, default events among the 

population of companies and time periods seem not to be random. Speculative investors 

can utilise those captured patterns in their investment decisions.  
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5 Literature review 

The literature review chapter is divided into two subchapters based on the hypothesis. 

The first subchapter delves into ESG performance and default risk. Furthermore, the sec-

ond subchapter discusses the existing literature and economic theories related to gov-

ernment spending and financial markets. The key findings of previous literature are pre-

sented in the tables at the end of both subchapters. It should be noted that the literature 

review more or less assumes that assets are “correctly” priced. However, as discussed 

earlier, it might not be the case, especially regarding CDS spreads.  

 

5.1 ESG scores and CDS spreads 

Although academic literature on ESG factors has mainly focused on the correlation be-

tween ESG and equity markets, a growing number of studies have paid attention to ESG 

and debt markets. Given the relationship between yield spreads and CDS spreads, it is 

justified to assume that, theoretically, CDS and yield spreads should be driven by similar 

factors. As discussed earlier, the CDS spread should equal the difference between corpo-

rate bond yield and the “risk-free” rate. Therefore, the literature review discusses studies 

focusing on CDS and yield spreads. Since most companies with active CDS trading are 

from the US and Europe, the literature review mainly includes studies with samples from 

those areas. 

 

Caiazza et al. (2023) research the relationship between corporate sustainability, proxied 

with ESG scores, and CDS spreads. Their sample includes S&P500 companies and a sam-

ple period from 2002 to 2019. In addition to the overall ESG score, all three components 

of ESG are studied separately to capture the effects of each pillar. Caiazza et al. find a 

negative relation between ESG scores and CDS spreads, aligning with hypothesis one. In 

other words, ESG scores are associated with a lower probability of default. The results 

are also robust during the financial crisis, indicating that better ESG performance might 

be valued during systemic crises. Furthermore, Caiazza et al. provide evidence that each 

of the three pillars is negatively associated with spreads. Industry-wide analysis reveals 
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that the findings hold in all industries except technology and Oil&Gas (Caiazza et al. , 

2023).  

 

The impact of corporate sustainability practices on default risk with different time hori-

zons has also been studied. Gao et al. (2021) focus on the effect of CSR ratings on the 

term structure of CDS spreads. They measure the slope of the CDS spread curve to de-

termine the difference between long- and short-term spreads. Their data includes US 

companies between 2002 and 2013. Gao et al. find that better CSR performance results 

in a negative term structure. This finding has an interesting interpretation: strong CSR 

performance increases the short-term risk and decreases the long-term risk. The differ-

ences between CSR strengths and concerns are taken into account. According to Gao et 

al. (p. 2), strengths measure “the best corporate practices” and concerns “the most se-

rious challenges” in a variety of different categories. Based on market reactions, 

strengths decrease the slope, and concerns vice versa increase the slope. In contrast to 

Caiazza et al. (2023), Gao et al. made a robustness check for their results by excluding 

the financial crisis period from the data. Despite the exclusion, their results remain both 

statistically and economically significant. Furthermore, it has been captured that better 

CSR performance mitigated the effect of the pandemic period on corporate CDS spreads 

(Hasan et al., 2023). 

 

Kanno (2023) obtains similar results as Gao et al. (2021) on the relation between sus-

tainability and long-term default risk. However, instead of utilising CDS spreads to meas-

ure credit risk, Kanno estimates the risk with a firm-level physical probability of default. 

The effect of ESG performance is evaluated with different metrics representing the three 

pillars. Those metrics include, e.g., emissions, human rights, and shareholders scores. 

Kanno finds that ESG factors decrease, especially long-term default probabilities in all 

three categories. The results of Gao et al. and Kanno support each other since both of 

the studies estimate long-term risk with a 5-year horizon. Furthermore, based on these 

two studies, the negative impact of ESG has been captured during two decades since the 

Kanno (2023) sample included firm-level observations from 2017 to 2020. However, this 
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does not indicate that the relationship has held in all circumstances or will hold in the 

future. 

 

Given the role of Europe as a leader in sustainable finance, it is reasonable to delve into 

the differences between Europe and the US. Barth et al. (2022) suggest existing geo-

graphical differences in the risk mitigation effect of ESG. Risk mitigation can be defined, 

e.g., as actions of an individual or the effect of certain concepts potentially leading to 

lower risk. Barth et al. include a sample of companies between 2007-2019. The results 

provide evidence that the effect of ESG on CDS spreads is more robust in Europe than in 

the US. Furthermore, considering the disagreement between ESG rating agencies, Barth 

et al. find similar results by utilising the ratings of two different agencies. However, it 

should be noted that most companies in their sample are located in the US, which might 

affect the results.  

 

Since there is a deviation in the ESG ratings and CDS spreads, the effect of ESG perfor-

mance on spreads may not be linear. Interestingly, Barth et al. (2022) find that the rela-

tion appears to be U-shaped instead of linear. They interpret this result as that compa-

nies from both extreme ends of the curve face higher default risk. In other words, com-

panies with modest ratings have the lowest default risk. Based on previous studies, it 

might appear counter-intuitive that companies with extremely high ESG ratings have a 

higher default risk. However, Barth et al. provide an explanation for the phenomenon 

that aligns with fundamental economic theories. They suggest that the association be-

tween high ESG performance and high default risk is driven by diminishing marginal re-

turns. If the theory of diminishing marginal returns holds, Barth et al.’s results indicate 

that an optimal level of investment in ESG should exist, indicating that companies should 

not aim for excessively high or low ESG scores. The relationship between ESG perfor-

mance and CDS spreads appears more significant in Europe than in the US (Barth et al., 

2022). 
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Although previous studies have mainly focused on European and US markets, there are 

a number of studies examining Asian markets. Lian et al. (2023) researched the impact 

of ESG performance on Chinese bond credit spreads between 2009 and 2020. The im-

portance of the Chinese bond market has been growing. According to Lian et al., only 

the US bond market is bigger. Their main finding indicates a negative correlation be-

tween ESG factors and bond credit spreads. Furthermore, their results suggest that bet-

ter ESG performance is related to corporate information transparency, lower agency 

costs, and financial performance. For example, they find that a higher ESG rating harmo-

nises analysts´ forecasts. Thus, the transparency driven by ESG may cause lower bond 

spreads (Lian et al., 2023). If ESG performance increases the transparency of corporate 

information, activities driving the transparency should be focused on. Intuitively, the 

governance pillar has the most significant role in enhancing transparency. Thus, it may 

benefit companies to participate in ESG activities requiring fewer resources. For example, 

increasing transparency through good governance requires fewer resources than trans-

formations in production methodologies.  

 

Aligning with Lian et al. (2023), Okimoto and Takaoka (2024) find a negative correlation 

between ESG scores and credit spreads. Their sample includes Japanese companies from 

2007 to 2018. The negative correlation is more robust for companies with a lower credit 

rating. This finding is in line with the assumption that ESG performance is valued during 

low trust periods. Companies with lower credit ratings are likely to be less trusted than 

their peers with higher credit ratings. Okimoto and Takaoka provide a time-varying 

graphic indicating that the impact of all three pillars rose during the sample period for 

both lowly and highly rated companies. This result indicates that there has been time 

variation in the risk mitigation effect of ESG performance. Therefore, this study also re-

searches potential time-variation in the relationship. 

 

In completely efficient capital markets, all currently available relevant information 

should be embedded in the price of an asset. Therefore, there should not be any reac-

tions to the rating announcements since they should not provide new information. More 
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precisely, the information related to the ESG factors should already be considered. Kiesel 

and Lücke (2019) examine whether the ESG consideration in rating announcements af-

fects CDS spreads. Their sample includes both European and US companies from 2004-

2015. They find that a higher ESG integration in the rating announcement reports trig-

gers more robust abnormal CDS spread changes. Kiesel and Lücke suggest that ESG com-

ponents are more related to downside risk than upside potential. Furthermore, the gov-

ernance pillar is the most significant driver of abnormal spread changes.  

 

In addition to Kiesel and Lücke (2019), Drago et al. (2019) research rating actions as a 

driver of spread changes. Contradicting Kiesel and Lücke, they measure the effect of a 

pure CSR rating action rather than disclosure. Drago et al. obtained a sample of European 

companies between 2007 and 2017. On the one hand, their results suggest that CSR 

rating upgrades significantly decrease the spreads. In other words, a higher CSR rating 

decreases a company's default risk. On the other hand, there is no statistically significant 

abnormal change for the CSR downgrade event. Furthermore, they test the impact of 

CSR rating announcements on CDS spreads 30 days after the announcement by utilising 

the three ESG pillars as independent variables. Drago et al. find that both environmental 

and social pillars negatively affect spreads. However, contradicting Kiesel and Lücke 

(2019), they do not find a statistically significant correlation between spreads and the 

governance pillar. One explanation for the contradictory result might be that their sam-

ple did not include US companies. Furthermore, ESG factors are possibly more important 

factors affecting default risk in the US than in Europe (Kiesel & Lücke, 2019). 

 

In addition to CSR or ESG factors, the effect of pure credit rating events has been widely 

studied in academic literature. Interestingly, evidence suggests that sustainability factors 

might have a contrary effect on CDS spreads compared to rating events. Finnerty et al. 

(2013) find that negative rating events have a more pronounced effect on CDS spreads 

than positive if the anticipation period is included. In contrast, Drago et al. (2019) ob-

tained significant abnormal changes for positive events but not negative. Thus, markets 

might not perceive deteriorating sustainability performance as important as improving 
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performance. In contrast, negative ESG news decreases companies' stock values, 

whereas positive ESG news does not have a positive impact (Capelle-Blancard & Petit, 

2019).  

 

However, measuring abnormal changes might be subject to modelling errors. Estimating 

abnormal changes requires a benchmark to which the CDS spread changes of a particular 

entity are compared. Thus, abnormal changes might be driven by an inaccurate model. 

According to Fama (1991), estimating market efficiency is practically impossible, result-

ing from the joint hypothesis problem. Modelling errors do not affect only studies focus-

ing on abnormal changes. Instead, basically, all studies discussed are subject to those 

errors. Models can include, for example, unsuited variables or necessary variables might 

be omitted. Therefore, the regressions of this thesis most likely do not capture all rele-

vant factors perfectly, which may bias the results obtained. Therefore, models are more 

or less approximations rather than exact. 

 

Despite the agreement among previously presented studies, there are also contradictory 

findings. Amiraslani et al. (2023) studied whether social capital  affected bond credit 

spreads between 2008 and 2019. The social capital was proxied with Refinitiv´s environ-

mental and social pillar scores, referred to as E&S. They found that E&S did not explain 

bond credit spreads during the whole sample period. However, during the financial crisis, 

E&S became a significant driver of bond spreads. According to Amiraslani et al., it results 

from declining trust among market participants. Furthermore, based on the results, the 

effect of E&S on pure default probabilities is more robust for companies with higher de-

fault probabilities. Aligning with Lücke (2019), Amiraslani et al. (2023) find that the gov-

ernance pillar does not explain bond credit spreads. They carried out additional tests to 

examine the impact of trust during industry-specific shocks. They measure the impact of 

E&S on bond spreads during the BP Deepwater Horizon oil spill and the Wells Fargo 

cross-selling scandal. The trust explained industry-specific spreads during the incidents. 

It can be hypothesised that the environmental pillar was more pronounced during the 

oil spill and vice versa, the social pillar during the cross-selling scandal. 
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The relationship between ESG scores and CDS may be reversed. Zhao and Zhu (2024) 

investigated whether CDS trading impacts ESG performance. According to Zhao and Zhu, 

for example, monitoring incentives for lenders are lower if a company has CDS trading. 

They explain that the monitoring incentives decrease since the default risk is transferred 

to the CDS seller after entering into a CDS contract. Thus, the seller should have the 

incentive to monitor. Zhao and Zhu found that corporate ESG performance significantly 

increased after the CDS trading began. Furthermore, their evidence suggests that several 

factors enhance the relationship. For example, higher institutional ownership, higher 

debt financing, bank relationships, and covenants drive a more robust impact (Zhao & 

Zhu, 2024, p. 2). However, these previous factors might correlate with each other. Since 

lenders utilise covenants to reduce the riskiness of lending, the incentive to use cove-

nants may be higher, with companies depending more on debt financing. Furthermore, 

it is possible that banks, in lending roles, use more covenants than other market partici-

pants.   

 

Although many of the previous studies solely focus on corporate-level factors affecting 

CDS spreads. Country-specific factors also affect the robustness of the relation between 

ESG and CDS spreads. Abdul Razak et al. (2023) have a sample of global corporat ions 

between 2013 and 2016. They find that better country-level ESG performance reduces 

corporate CDS spreads. Furthermore, the effect is more pronounced in countries with a 

higher level of sustainability. The country-level sustainability might be one factor explain-

ing some of the differences between samples from US and European corporations. Align-

ing with Kiesel and Lücke (2019) and contradicting Drago et al. (2019), Abdul Razak et al. 

find that from the three pillars, governance has the highest risk mitigation effect even 

after controlling country-level sustainability.  

 

Hübel (2022) examines whether country-level ESG performance affects sovereign CDS 

spreads. The study data expanded from 2007 to 2017. Hübel finds that better ESG per-

formance drives lower sovereign CDS spreads, indicating that ESG factors also have a 
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risk-mitigating effect on spreads at the country level. All three pillars have a risk-reducing 

effect. However, environmental and governance pillars remain significant after credit rat-

ing is controlled. Moreover, Hübel finds that ESG performance has a flattening effect on 

the term structure of spreads. According to Hübel, environmental and social pillars drive 

the term structure. Logically determined, the findings of Abdul Razak et al. (2023) sup-

port the findings of Hübel. If country-level sustainability drives corporate CDS spreads, it 

would be illogical if it does not drive sovereign spreads. For example, companies operate 

in the regulatory environment of a respective country. Additionally, a country and com-

panies located are subject to similar factors, such as political risk, macroeconomy, and 

investor sentiment.  

 

 

Table 1 Literature review on ESG and default risk 
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5.2 Government expenditures 

Given the previously discussed political dilemmas around the concept of ESG, a question 

arises of whether political decisions are associated with CDS spreads. Perhaps the most 

influential way for a government to impact society is through budgeting decisions. For 

example, the government can focus on sustainability issues over military spending or tax 

cuts. Thus, government decisions might drive economic phenomena. If a company or 

industry benefits from government expenditures, lower CDS spreads could be expected. 

Furthermore, the effect may be more pronounced for some industries. Since govern-

ment budget deficits have become common, the effects of debt financing on financial 

markets are discussed in this literature review.  

 

Defaults can be divided into two categories: implicit and explicit. Implicit default occurs, 

for example, when the default is not directly expressed, such as paying a debt with a 

currency other than predetermined. An explicit default event is more straightforward. 

The borrower may announce that it will not pay or be able to pay the debt. Reinhart and 

Rogoff (2009) provide comprehensive statistics on government debt and sovereign de-

faults from the beginning of the 19th century. Their study (p. 44) suggests that the num-

ber of countries that have not directly defaulted on their external debt is relatively small. 

For example, non-defaulters include Scandinavian countries and the US. They add (p. 44) 

that if defaults on domestic public debt or debt restructuring are considered, the US has 

defaulted on its debt. Reinhart and Rogoff clarify that in 1933, a restructuring event led 

the US not to pay its public debts with gold. Instead, the payments would be made in fiat 

currency, aligning with the implicit default definition.  In terms of CDS, debt restructuring 

is one of the events that may trigger a credit event (see Blanco et al., 2005). Thus, it can 

be argued that also wealthy developed countries may default on their debt justifying the 

research on the effects of US government spending.  

 

Reinhart and Rogoff also analyse the thresholds above which default events are likely to 

occur. They find (p. 24) that from 1970 to 2008, around 50 percent of middle-income 
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countries' defaults occurred when external debt to the gross national product (GNP) ra-

tio was lower than 60 percent. GNP measures the economic output of a country´s econ-

omy and its citizens. Although the US does not belong to those studied countries, the 

ratio can be considered as a “benchmark” number. Based on the Federal Reserve of St. 

Louis and the U.S. Department of the Treasury statistics, the US gross external debt to 

GNP ratio at the end of quarter two in 2024 was around 90%. Thus, there is at least some 

risk of the US defaulting on its debt somewhere in the future. Therefore, the effect of 

government expenditures on CDS spreads can differ depending on the time horizon. In 

the long run, expenditures might increase the country's default risk, increasing the de-

fault probabilities of companies. In the short run, the effect can be positive or negative. 

The previous discussion indicates that investors should demand risk premiums depend-

ing on the financial health of the country where the investment will be made.  

 

The academic literature on government expenditures and firm performance (or industry-

level) is relatively limited. Existing literature focuses more on the relationship between 

government expenditures and macroeconomic effects. One industry receiving academic 

attention is the defense industry. A possible explanation is that changes in government 

spending have historically been driven chiefly by changes in defense spending (Nekarda 

& Ramey, 2011, p. 41). According to Gurdgiev et al. (2022), defense budget announce-

ments drive a significant positive stock performance of major US defense industry com-

panies. In this context, it could be argued that, as a rule of thumb, stock returns are 

negatively correlated with CDS spreads. Thus, it is likely that market participants perceive 

those companies as less risky.  

 

Furthermore, Gurdgiev et al. (2022) found that the current president's party impacted 

excess returns. The effect of announcements has been more pronounced with Republi-

can presidents. Applying their results to ESG, the effect of ESG expenditures on CDS 

spreads might have been more pronounced during a Democratic president rather than 

a Republican. Furthermore, if military companies benefitted more from Republican pres-

idents regarding stock returns, companies focusing on ESG issues might benefit from a 
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Democratic president. For example, companies with a Democratic background and loca-

tion in a Democratic state have, on average, higher CSR scores than companies with a 

Republican background (Di Giuli & Kostovetsky, 2014). 

 

Aligning with Gurdgiev et al. (2022), Belo et al. (2013) report an existing correlation be-

tween stock returns, profitability, cash flows, and political cycles. Their results indicate 

that companies in industries with higher exposure to government expenditures during 

Democratic presidencies are rewarded with, i.e., better cash flows. Vice versa, their re-

sults suggest that the positive relation turns negative during Republican presidencies. 

Thus, industry-wide variability based on government exposure can be expected regard-

ing CDS spreads. An industry with high government exposure is, e.g., oil and gas extrac-

tion, whereas an example of a low exposure industry is breweries (Belo et al., 2013). 

Given the results of Belo et al., a question arises about the reasons for the obtained 

results. There are many potential reasons; for example, the results can be caused by 

modelling biases. Second, Democratic presidencies might have higher total expenditures 

than Republicans. Third, Democratic presidencies might be more favourable toward in-

dustries benefitting from government decisions.  

 

Differences between the spending practices of different governments might emerge. In-

terestingly, according to Chien and Bennet (2021), at the US state level, there seems not 

to be significant differences between the spending policies of Democratic and Republi-

can states. Furthermore, they report moderate differences in spending related to ESG 

factors such as education and environment. As reported in the descriptive statistics, the 

proportion of government ESG expenditures remained relatively similar during the sam-

ple period, including Democratic and Republican presidencies.  

 

More general studies of fiscal expansions and stock prices have also been conducted. 

Blanchard (1981) suggests that, theoretically, under rational expectations, the effect of 

an expansion announcement depends on whether the announcement was expected or 

not. Expansions do not directly drive stock prices; they are driven by “anticipated profits 
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and discount rates” (Blanchard, 1981, p. 11). Thus, financial valuation is a composition 

of cash flows, rates and time. Mumtaz and Theodoridis (2020) found that before 1980, 

stock prices had reacted positively to fiscal shocks. By contrast, the effect has been neg-

ative since 1980. Their results indicate that the negative effect on stock prices after 1980 

has been industry-wide.  

 

Aligning with Mumtaz and Theodoridis (2020), Wisniewski and Jackson (2021) find a neg-

ative association between government debt-to-GDP ratio increases and stock returns. 

Their study includes a comprehensive global sample from 1990 to 2014. They argue that 

interest rate pressures and future tax burdens cause the results. In economics, this phe-

nomenon is referred to as “Ricardian equivalence”. Ricardian equivalence proposes that 

rational agents assume that increased debt results in higher taxation in the future. Thus, 

debt expansion would not affect economic activity (Seater, 1993). However, in reality, 

there is a tendency among “rational” agents to behave more or less irrationally. Further-

more, it has been found that government debt drives sovereign CDS spreads (Aizenman 

et al., 2013). If government debt financing increases its default risk, higher default risk 

for the companies (i.e. higher CDS spreads) in that particular country can be expected.  

 

Since the sample of this thesis includes an economic shock during the COVID period, it 

is reasonable to discuss its possible outcomes. Klein and Linnemann (2019) studied the 

effects of government spending shocks on a battery of economic variables after the fi-

nancial crisis. Their results suggest that spending shocks decreased the spread between 

corporate and government bond yields during the recession period after the crisis. They 

explain the results with the decreased private sector default risk. Thus, theoretically, the 

CDS spreads should have also declined due to a spending shock. However, as discussed 

earlier these results might be driven by the short-term impact of government spending. 

On average, the spreads seem to increase after a fiscal shock (Mumtaz & Theodoridis, 

2020). The findings of Klein and Linnemann indicate increased consumer confidence af-

ter spending shocks. However, their results applied only to the financial crisis and its 
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aftermath. Perhaps consumer confidence has increased the expectations of future ag-

gregate demand, declining the spreads. Based on Klein and Linnemann, it could be ar-

gued that government expenditures might affect CDS spreads only during specific peri-

ods.  

 

Although the existing research on CDS spreads and fiscal policy is limited, there is evi-

dence that they have an association. Oumayma and Driss (2022) research the effects of 

fiscal policy on emerging countries’ sovereign CDS spreads during pre-COVID and COVID 

pandemic. They find that the fiscal environment explained spreads during the pandemic 

period in contrast to the pre-pandemic period. Their results suggest that government 

announcements of fiscal expansions significantly drove CDS spread changes. Thus, it can 

be expected that increases in US debt impacted CDS spreads during this thesis's sample 

period. This underlines the decision to examine the government spending policies, es-

pecially during economic shocks. On the other hand, the absence of related literature 

highlights this thesis's novelty and academic contribution.  

 

Based on previously discussed theories, the funding source of ESG expenditures may af-

fect the relationship between expenditures and CDS spreads. For example, expenditures 

discussed might substitute for other spending functions, or debt expansions might fi-

nance them. Under the Ricardian equivalence, no association between spending and 

spreads could be expected if agents modify their consumption decisions to the point 

where the effect of debt expansions does not affect aggregate demand. On the other 

hand, ESG expenditures that serve as substitutes for other spending might drive lower 

spreads. Cyclicality in the relationship might emerge due to the politicisation of the ESG 

concept.  

 

Although the sample period of this thesis is relatively short, it includes relevant factors 

proposed by discussed studies related to the practice and theories of government spend-

ing. Those factors include the presidencies of different parties and high government debt 

expansions during the pandemic. Given the disagreement among studies and potential 
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differences between the effects of government´s short- and long-term spending, the ef-

fect of government ESG expenditures on industry CDS spreads is expected to be positive 

or negative. Furthermore, the information flows between a derivative and the underly-

ing increases the uncertainty of whether a positive or negative impact should be ex-

pected. 

 

 

Table 2 Literature review on government spending 
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6 Data and methodology 

The sample of this thesis includes quarterly corporate CDS spreads from two leading 

markets: the US and Europe. Since the number of companies in the sample is relatively 

low, quarterly data is used instead of annual to obtain more sample observations. On the 

other hand, monthly data would include short-term volatility. Thus, quarterly data rep-

resents longer-term trends. The geographical division allows for the examination and 

comparison of the effects of ESG scores in two different markets. Also, the relatively low 

number of companies with active CDS trading justifies the expansion of the sample to 

two different markets.  

 

This study's data spans from 2015 to the end of 2023. More precisely, the first hypothesis 

examines the years 2015-2022 and the second years between 2017 and 2023. Given the 

differences between the two hypotheses, the data and methodology subchapters dis-

cuss the hypotheses separately. The reasoning for sample periods is primarily practical. 

The contribution of the first hypothesis, relative to existing literature, is to provide results 

with more recent data. The year 2023 was excluded from the sample since, when the 

data for this thesis was collected, ESG scores of 2023 were not sufficiently updated. Re-

garding the second hypothesis, government spending data is reported from 2017 on-

wards. The following chapter introduces the data utilised in this thesis and describes the 

research methods applied. Appendix One includes industries examined in hypothesis 

two. 

 

 

6.1 Data 

The two hypotheses of this thesis include more or less similar data. The following table 

includes all variables used in both regressions and their sources.  
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Table 3 Sources of data 

 

The dependent variable of hypothesis one is an end-of-quarter 5-year CDS spread for a 

company in line with previous research. CDS contracts with different maturities, such as 

1-year, 3-year, and 10-year, exist. However, 5-year contracts are the most liquid (Pereira 

et al., 2018). To have a sample of companies with active CDS trading, companies with 

less than ten quarters of available CDS trading data during the sample period are ex-

cluded. Naturally, this will have some biasing effect on the obtained results. Also, CDS 

spreads exceeding 4000BPs are excluded to control outliers, in line with Barth et al. 

(2021). Furthermore, resulting from skewed data, natural logarithms are taken from CDS 

spreads following Barth et al. (2021). A common practice in the literature has been ex-

cluding the financial industry due to its unique characteristics (see, e.g. Belo et al., 2013). 

For example, banks must follow regulations that control their leverage ratios. On the 

other hand, by excluding the financial industry, the results of this thesis are more com-

parable to other studies. Additionally, if the financial industry were included, it would 

cover a relatively large proportion of the sample companies. Thus, companies with SIC 
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codes between 6000-6999 are removed from the sample. Therefore, the data of this 

study includes 420 companies and 11 189 firm-quarter observations.  

 

The independent variable of interest is the ESG score of a specific company. The for-

mation and processes related to ESG scoring are presented in subchapter 2.2. Addition-

ally, the effect of each of the pillars of ESG is examined separately. ESG and pillar scores 

are obtained from one of the leading raters, LSEG. ESG scores from LSEG, or predecessors, 

have been utilised in CDS research by i.e. Drago et al. (2019). Because ESG scores are 

usually updated annually, the ESG score is assumed to be constant until there is an up-

date. Since ESG scores are derived from pillar scores, the effect of pillars on CDS spreads 

is expected to be negative, in line with hypothesis one.   

 

Following Caiazza et al. (2023), control variables are divided into firm-level, market-level, 

and macroeconomic variables.  Some companies in the European sample report financial 

information semi-annually. Thus, the accounting variables are assumed constant in those 

cases before new information emerges. Total assets represent an accounting variable 

used to proxy firm size that might influence CDS spreads. Based on the findings of Di 

Febo and Angelini (2018), Pereira et al. (2018), and Abdul Razak et al. (2023), the size of 

a company is assumed to be negatively associated with CDS spreads. Natural logarithms 

are taken from the total assets to moderate the skewness of the data. Return on assets 

(ROA) indicates a company´s capability of generating profit, increasing the distance to 

default. Thus, it is expected that ROA negatively impacts CDS spreads. In the literature, 

for example, ROA has been used by Caiazza et al. (2023) and Longstaff et al. (2005).  

 

Based on Merton (1974), higher leverage ratios decrease the distance to default. There-

fore, leverage is assumed to be positively associated with CDS spreads. Leverage is inter-

preted as short-term and long-term debt over total assets. Stock returns are theoretically 

an interpretation of market participants´ prospects of a company. Therefore, a given 
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company's stock return is expected to be associated with lower CDS spreads. For exam-

ple, stock returns are used in literature by Galil et al. (2014). This thesis applies quarterly 

stock returns.  

 

Market-level variables are based on the Fama and French Three Factor Model, an exten-

sion of CAPM (Capital Asset Pricing Model), applied in estimating stock returns. Funda-

mentally, the Three Factor Model estimates excess returns. The extension is chosen since 

characteristics affecting CDS spreads might not be captured with the market excess re-

turn. Other extensions, such as four or five-factor models, are not chosen to avoid over-

fitting the regression. Overfitting emerges, for example, when the regression is too com-

plex relative to the amount of data. SMB is the return of a portfolio of companies with 

small market capitalisation minus big market cap. Similarly, HML indicates the difference 

between the returns of high-book-to-market and low-book-to-market companies. The 

return of the market index over the “risk-free” rate is referred to as market excess return. 

Negative associations between the Three Factor Model and CDS spreads are expected. 

These three factors have been used, i.e. by Caiazza et al. (2023). The market return is 

estimated as a value-weighted market portfolio of a given region (Kenneth R. French, 

2024). The “risk-free” rate is the US one-month T-bill rate. 

 

Macroeconomic variables include the slope of the yield curve and inflation. The slope of 

the yield curve indicates the estimations of future interest rates and economic activity. 

The higher the market estimates the future interest rates, the steeper the yield curve's 

slope should be. Following Galil et al. (2014), the slope is calculated as the difference 

between 10-year and two-year constant maturity rates. For US companies, the slope is 

calculated using US government debt instruments. The slope for the European sample is 

approximated with German government debt instruments. The correlation with CDS 

spreads can be positive or negative, depending on the slope. Inflation is estimated with 

an annual change of harmonised consumer price indexes in the US and European Union 

at the end of the quarter. Previously, inflation has been utilised in research by i.e. Caiazza 

et al. (2023).  
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The second hypothesis includes same and different control variables as the first one. 

Most importantly, the ESG score or its pillars are replaced by the share of quarterly ESG 

expenditures in the US from quarterly GDP. Since one undisputed definition for ESG or 

CSR does not exist, selecting expenditures related to ESG and the sustainability concept 

is relatively challenging. In defining “correct” expenditures, this thesis more or less fol-

lows the article published by a think tank, The Brookings Institution (2019). The selected 

expenditures are a sum of the following six US budget functions: Health, Social security, 

Education, training, employment and social services, Agriculture, Administration of Jus-

tice, and Natural resources and environment. The data on government expenditures is 

available from 2017, which sets a hard boundary for the sample period. The sample con-

sists of 1269 industry-quarter observations. The industries included are reported in ap-

pendix one. 

 

The explained variable in the second hypothesis is the natural logarithm of the quarterly 

industry-level 5-year North American CDS index spread. Control variables include infla-

tion, market excess return, slope of the US yield curve, SMB, and HML. New variables 

compared to the first hypothesis are the change in government debt, debt to GDP -ratio, 

GDP growth rate, unemployment rate and consumer confidence index (CCI). As dis-

cussed in the literature review, government debt expansions have become relatively 

common, and results indicate that some companies or industries might benefit from it 

(see Gurdgiev et al., 2022 and Belo et al., 2013). Thus, a negative or positive coefficient 

for change in debt is expected. Debt-to-GDP measures the ratio between the output of 

an economy and outstanding debt. Wisniewski et al. (2018) reported a negative associ-

ation between stock returns and increases in debt-to-GDP ratios. Therefore, increasing 

debt-to-GDP ratio is expected to correlate positively with industry CDS spreads. In CDS 

research, the debt-to-GDP ratio has been utilised, i.e. by Caiazza et al. (2023).  

 

Furthermore, following Wisniewski et al. (2018), GDP growth and unemployment rate 

are included as control variables. GDP growth and unemployment are intuitive indicators 
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of economic growth and the financial health of companies. Therefore, a negative coeffi-

cient for GDP growth and a positive coefficient for the unemployment rate are expected. 

GDP growth has been used in CDS literature by i.e. Hasan et al. (2023). Since the majority 

of the variables represent macroeconomic and market-level factors, CCI is included to 

express consumers' prospects. CCI captures the economic sentiment and expectations 

of households for the future. The higher the index is, the more confident consumers, on 

average, are. Thus, households are likely to be more willing to consume. Therefore, the 

CCI index is assumed to be negatively associated with CDS spreads. The following two 

tables include descriptive statistics for regressions one and two.  
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Table 4 includes descriptive statistics for the variables in the first regression. The median 

values for the two main variables of the first regression, CDS spread and ESG score, are 

74,87 and 70,53, respectively. Excluding CDS spreads over 4000BPs decreases the maxi-

mum spread to 3671BPs. The CDS spread data is skewed with a skewness of 6,58. The 

reported skewness in total assets is 3,56. Each pillar score's median and maximum values 

are approximately 70 and 98, respectively. Median leverage in the sample is moderate 

at 35%. Perhaps the most important macroeconomic variable, the slope of the yield 

curve, has a maximum value of 2%.   

 

Table 5 includes descriptive statistics for regression 2. The median industry CDS spread 

is around 121BPs with a maximum of 1594BPs. The data suggests that the industry-wide 

maximum spreads were during 2020, especially in the year's first quarter. However, log-

arithmic values of CDS spreads moderate the difference. The variable of interest, ESG 

expenditures, was approximately 11% of the quarterly GDP on average. Furthermore, 

the standard deviation of expenditures is around 2%. The maximum US debt-to-GDP ra-

tio and inflation during the sample period were 133% and 10%, respectively. Altogether, 

the maximum and minimum values of the variables have been driven more or less by 

the outburst of the COVID pandemic.  

 

In addition to modelling biases, this thesis is also subject to errors in measuring included 

variables. The variable of interest, ESG expenditures to GDP, depends on the accuracy of 

reporting government spending and estimation of quarterly GDP. Intuitively, it is likely 

that there are some estimation errors that bias the results of this thesis. Since the varia-

tion in the expenditures is relatively low, the effect of ESG expenditures might not be 

captured correctly. Therefore, an additional test, reported in Appendix 2, redefining the 

variable of interest is conducted. The ESG expenditures are the same, however, the ex-

penditures are divided by total quarterly US government expenditures. This approach 

allows the variable of interest to have a higher standard deviation. Nevertheless, the 

results obtained are surprisingly similar to those of the original model. 
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Table 6 reports a correlation matrix for the variables of hypothesis one. Overall, the cor-

relations are moderate. Therefore, high multicollinearity does not exist. The highest re-

ported correlations are between the excess return and SMB, and stock return and excess 

return at 0,52. High correlations between stock and market returns are expected. Ideally, 

the correlation among independent variables should be as low as possible to maintain 

reliable results from the regression.  

 

The correlations between ESG score and its pillars with CDS spreads are negative. How-

ever, correlations do not take into account, e.g. the effect of other variables, lagged ef-

fects, and possible fixed effects. The highest correlations with CDS spreads appear to be 

ROA and leverage with absolute values of around 0,2. The correlations between pillar 

scores and ESG scores are naturally high. It should be noted that avoiding multicolline-

arity, for example, in accounting-based variables is nearly impossible. Similar correla-

tions are likely to occur in the studies presented in the literature review. Therefore, it 

could be argued that having some amount of multicollinearity makes the results more 

comparable to other studies with similar variables. 

  

Following regression one, the correlations among variables of regression two are also 

moderate (table 7). The highest correlation -0,69 is between inflation and CCI. This result 

is somewhat expected since inflation relatively straightforwardly affects consumers' con-

fidence. If inflation is higher than the average salary increases, the purchasing power of 

consumers declines, potentially leading to lower household confidence. As well as in re-

gression one, the correlation between excess returns and SMB is relatively high at 0,54. 

The dependent variable correlates lowly with independents. For example, the correla-

tion between industry CDS spreads and government ESG expenditures is nearly zero. 

Thus, the correlations do not suggest whether a positive or negative association be-

tween them should be expected from the results. Additionally, the other expenditure-

based variables, change in debt and debt-to-GDP -ratio, have positive correlations. As 

could be expected, GDP growth, excess return and CCI have negative correlations with 

CDS spreads. 
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6.2 Methodology 

The effect of ESG scores on CDS spreads is measured with panel data and ordinary least 

squares (OLS) regression, minimising the sum of squared residuals, following earlier 

studies (i.e. Caiazza et al., 2023 and Barth et al., 2022). Based on the Gauss-Markov the-

orem, the OLS estimator is the best linear unbiased estimator (BLUE) if five assumptions 

hold. Equation 10 should represent the population and random sample; no perfect col-

linearity exists among variables, the error term u has a conditional mean of zero, and the 

error term has a constant variance given explanatory variable (Wooldridge, 2012, p. 105). 

Factually, the Gauss-Markov assumptions are violated. For example, multicollinearity ex-

ists among independent variables.  Also, it should be noted that the sample of the thesis 

does not represent the population of existing companies in the US and Europe. Most of 

the entities are large and represent all existing companies matching the criteria of this 

study, i.e., publicly traded, have a sufficient number of CDS data, and have ESG scores. 

Thus, the sample is not completely random. Hence, the model is formulated as follows: 

 

ln (𝐶𝐷𝑆 𝑠𝑝𝑟𝑒𝑎𝑑)𝑖,𝑡 = 𝑎𝑖 + 𝛽𝐸𝑆𝐺𝑖,𝑡−1 + 𝛽𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡−1 +  𝛿𝐹𝑖𝑥𝑒𝑑 𝑒𝑓𝑓𝑒𝑐𝑡𝑠 + 𝑢𝑖,𝑡  (10) 

 

The dependent variable of the equation is the natural logarithm of a 5-year CDS spread 

for a given firm 𝑖 at quarter 𝑡. The 𝑎𝑖 is the intercept of the equation, and the variable of 

interest is the ESG score of a company or one of its components. Furthermore, controls 

include size, leverage, ROA, stock return, inflation, slope, market excess return, SMB, and 

HML. The time-varying error term is represented with 𝑢, where the value changes over 

time (Wooldridge, 2012, p.460). Following Caiazza et al. (2023), the regression includes 

one period lagged effects. The sum of 𝑎𝑖 and 𝑢𝑖,𝑡 is usually referred to as a composite 

error (Wooldridge, 2012, p.460). Lagged effects indicate that the CDS spread at the time 

𝑡 is explained by the value of independent variables at the time 𝑡 − 1. Based on previous 

academic research, the model incorporates fixed effects that capture firm and time-

specific variation. The quarterly macro and market-level control variables are time vari-

ant but firm invariant, causing collinearity if estimated with time-fixed effects. Thus, 
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time-fixed effects are estimated with year dummies akin to Di Giuli and Kostovetsky 

(2014).  

 

Additionally, the Hausman test can evaluate the necessity of incorporating fixed effects. 

The Hausmann test indicates whether a random or fixed-effects model should be used. 

The null hypothesis of the Hausman test suggests that random effects are the preferred 

model. In case the null hypothesis is rejected, fixed-effect estimates should be used 

(Wooldridge, 2012, p. 496). The Hausman test provides a p-value of 0,005. Thus, a fixed-

effects model is preferable. 

 

To the best of my knowledge, this thesis is the first to estimate the relationship between 

expenditures on ESG and corporate CDS spreads. Thus, “benchmark models” do not exist. 

Furthermore, the model incorporates only the US. This geographical decision is driven 

mainly by available data. The data should include similar budget functions in all esti-

mated areas to estimate differences between two or more geographical areas as pre-

cisely as possible. Unfortunately, different countries have different reporting practices. 

Also, the CDS index data covers only the US sufficiently. The utilised model partly follows 

the study conducted by Wisniewski et al. (2018). Similarly to hypothesis one, the second 

hypothesis includes fixed-effect OLS regression.  

 

The effect of government ESG expenditures on CDS spreads is estimated with industry-

level CDS indexes. The panel data consists of all available industries provided by the LSEG. 

In contrast to hypothesis one, indexes of financial companies are not excluded from the 

sample since i.e. the unique capital structure of financial companies should not be an 

issue with industry indexes. Furthermore, the short sample period increases the neces-

sity for additional data. On the other hand, in the absence of related literature, it is not 

necessary to make the results comparable to other studies. However, a robustness check 

without the financial industry will be conducted. Hence, the regression for the second 

hypothesis is as follows: 
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ln (𝐶𝐷𝑆 𝑖𝑛𝑑𝑒𝑥  𝑠𝑝𝑟𝑒𝑎𝑑)𝑖,𝑡 = 𝑎𝑖 + 𝛽𝐸𝑆𝐺 𝐸𝑥𝑝𝑒𝑛𝑑 𝑖,𝑡−1 + 𝛽𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡−1 +  𝛿𝐹𝐸 +  𝑢𝑖,𝑡,   (11) 

 

where 𝐸𝑆𝐺 𝐸𝑥𝑝𝑒𝑛𝑑   is the amount of quarterly US government expenditures on ESG 

from quarterly GDP. Aligning with the model of hypothesis one, fixed effects (𝐹𝐸) are 

included in the regression. Controls include inflation, slope, market excess return, SMB, 

HML, GDP growth, debt-to-GDP, change in debt, unemployment, and CCI. Government 

decisions might not have an immediate impact on the economy. In contrast, the effect 

appears to be prolonged, as discussed earlier (see Reinhart & Rogoff, 2009). Therefore, 

the regression includes one-period lagged effects. Some studies, e.g., Mumtaz and The-

odoridis (2020) and Blanchard (1981), have estimated the effects of spending with the 

vector autoregressive model. Generally, the model requires more data than OLS. In this 

case, OLS is the preferred model since the sample period is short and the amount of data 

is limited. 
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7 Results 

This chapter presents the results of the two regressions, beginning with hypothesis one 

and followed by hypothesis two. The first subchapter begins with results for the com-

bined and whole sample period. Later, geographical and time-varying effects are esti-

mated. Similarly, the second subchapter begins with an analysis of the relationship be-

tween ESG expenditures and CDS spreads, followed by an industry-level analysis. How-

ever, it should be noted that the discussed results assume that CDS spreads are correctly 

priced, which might not be the case. 

 

 

7.1 Hypothesis one 

Hypothesis one estimates whether high ESG performance companies are rewarded by 

lower default risk. The following table includes a combined sample of US and European 

companies from 2015 to 2022. The first model estimates the effect of ESG score on CDS 

spreads. Furthermore, models 2-4 estimate the impact of each pillar score on CDS 

spreads separately. 
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Table 8 The effect of ESG scores on CDS spreads 

The *, **, and *** indicate 10%, 5%, and 1% significance levels, respectively. The model includes 
fixed effects. T-statistics are reported in parenthesis. To save space, the results for year dummies 

are not reported. 

 

The results indicate that ESG score does not have a statistically significant effect on CDS 

spreads. Precisely, the ESG score´s p-value is 0,1022. Thus, it can be argued that a weak 

positive effect might exist since the p-value is close to the 10% confidence level threshold.  

Whether the effect is significant, the results indicate that companies, on average, have 

not benefited from higher ESG scores. In contrast, the credit markets might have per-

ceived companies with better ESG scores as riskier than their peers with lower ESG 

scores. High statistical significance in the control variables is captured except for the yield 
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curve's slope and market excess return. The results indicate, in line with the Merton 

model, that more leveraged companies are riskier. Based on the results, managers of 

companies should focus on the company's capital structure. In other words, maintaining 

leverage at a moderate level to avoid high default risk. On the other hand, investors 

should require higher returns from their high-leverage investments. Also, lenders should 

consider the necessity of utilising e.g. restrictive covenants in terms of high-leverage 

companies.  

 

Furthermore, a company's size is negatively associated with CDS spreads. As expected, a 

company's profitability, ROA, has a negative coefficient. Moreover, stock returns and CDS 

spreads have a negative relation. The R-squared of the models is relatively high at around 

0,84. Since most variation is captured with fixed effects and controls, the impact of ESG 

or pillar scores, whether significant or not, on the R-squared of the model is relatively 

low. Models 2-4 indicate that the environmental pillar is the only pillar score statistically 

significantly associated with CDS spreads. In contrast to hypothesis one, environmental 

performance increases a company's default risk with a high statistical significance. Simi-

larly, the governance pillar has a positive coefficient, albeit not significant. Consistent  

with the results of the ESG score, the control variables remain highly significant esti-

mated with each pillar score.  

 

Several factors may drive unexpected results. For example, the drivers might be the sam-

ple size, the ESG scoring methodology, geographical differences, and the sample period. 

The number of companies not belonging to the financial industry with active CDS trading 

has decreased rather than increased, resulting in a lower sample size. Also, the previ-

ously discussed differences between rating agencies may drive differences between ex-

isting results. On one hand, to the best of my knowledge, this thesis includes the most 

recent data. Thus, the association between spreads and ESG might have reversed over 

the last few years. Decreasing marginal utilities derived from a company´s ESG spending 

may drive higher default risk perceived by credit markets. On the other hand, compliance 



69 

with existing regulations and socially responsible behaviour aligning with generally ac-

cepted practices might be sufficient for the markets. Thus, additional efforts to maximise 

ESG performance are not rewarded.  

 

The previously discussed results are probably more or less affected by geographical dif-

ferences. Given the differences between Europe and the US, for example, in terms of 

market and political environment, it is reasonable to divide the sample into two geo-

graphical areas. Furthermore, there are legislative differences between the areas, i.e. 

CSRD, that become into effect onwards from 2024. Also, market sentiment as a whole is 

potentially more favourable towards sustainability in Europe than in the US. Other po-

tential differences between areas are, e.g., access to capital and shareholder activism. 

The following table reports results for the effect of ESG and pillar scores on CDS spreads 

in both areas separately. The table's left (right) side reports the European (US) sample 

results. 
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Table 9 The effect of ESG scores in the US and Europe 

The model's dependent variable is CDS spread. The *, **, and *** indicate 10%, 5%, and 1% 

significance levels, respectively. The model includes fixed effects. T-statistics are reported in pa-
renthesis. To save space, the results for year dummies are not reported.  

  

 

As could be expected, differences exist between US and European companies. Most in-

terestingly, the ESG score explains European CDS spreads statistically significantly. Con-

tradicting to hypothesis one, the effect is positive. A similar statistical difference is not 

captured in the US sample. That noted, the European sample is the primary driver of the 

obtained positive coefficient near statistical significance in the combined sample. Addi-

tionally, differences in pillar scores exist. The environmental pillar explains CDS spreads 

in both areas. However, the coefficient is negative in the European sample, whereas a 

positive association is captured in the US sample. This result should be interpreted as 

European companies being rewarded from higher environmental scores. In contrast, US 
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companies are “punished” for participating in activities creating higher environmental 

scores. As speculation, given the difference in the number of European companies (153) 

versus US companies (267), the effect of ESG scores on CDS spreads in the combined 

model would probably be significant if the numbers between areas were more balanced. 

 

What follows is speculation of possible contributors to previously discussed findings. 

First, considering hypothesis one, negative coefficients in ESG scores are not captured. 

The positive, albeit insignificant, effect might suggest that US markets do not consider 

ESG scores or performance an important contributor to lower default risk. On the other 

hand, the momentum of ESG in the US might have diminished to the point where com-

panies are not overinvesting in ESG practices other than the environmental pillar. There-

fore, they might not be subject to diminishing marginal returns. Second, European mar-

kets might also not perceive ESG activities as risk-reducing, potentially driving the statis-

tically significant coefficient.  

 

Compared to the US companies, European companies might be investing more, leading 

to diminishing marginal returns and increased default risk. If European companies invest 

more than their US peers, one possible cause of the phenomenon is the CSRD that has 

not yet come into effect. The credit market might expect companies to use more re-

sources in the longer term. Therefore, it could have an effect on 5-year CDS spreads. 

Greenwashing is potentially also captured with higher CDS spreads. At the country level, 

the European government's expenditures on ESG may be associated with higher country-

level risk, driving corporate default risk. Third, the results are less accurate if the CDS 

spreads are not “correctly” valued, as discussed earlier. 

 

Social pillar scores in table 9 are not associated with CDS spreads in both areas. However, 

the governance pillar score has a significant positive coefficient in the European subsam-

ple. Given the relatively high correlations between pillar scores and ESG scores, reported 

in the correlation matrix, the positive effect of ESG scores in the European sample is 
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probably driven by the governance score having higher t-statistics than the environmen-

tal score. Furthermore, the effect of the social pillar is positive, although not significant. 

Statistically significant effect of the governance score in the US is not captured.  

 

The controls in both areas are relatively similar in terms of significance. However, there 

are two exceptions. First, the size factor does not explain variation in European compa-

nies' CDS spreads, whereas the negative effect in the US is highly significant. Second, the 

slope of the yield curve explained significantly CDS spreads in both areas. However, the 

sign is different. In the US, the slope is associated with lower CDS spreads, whereas the 

effect in Europe is positive. One explanation is that the slope in the US is estimated with 

Treasury yield, and German government bonds serve as a proxy for all European coun-

tries. This finding might explain why the slope does not significantly impact the CDS 

spreads of the combined sample. As speculation, since the slope of the yield curve is 

utilised in forecasting future economic output, dramatic changes in the yield curve may 

indicate a recession in the future.  

 

Since variation between the geographical areas is captured, it is reasonable to research 

whether time variability exists. The following table includes geographical and time-based 

divisions. Since the sample includes eight years, dividing the period into two four-year 

periods is intuitive. Thus, the effect of ESG score is estimated between 2015-2018 and 

2019-2022.  
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Table 10 Time variation in ESG scores and CDS spreads 

The *, **, and *** indicate 10%, 5%, and 1% significance levels, respectively. The model includes 

fixed effects. T-statistics are reported in parenthesis. To save space, the results for year dummies 

are not reported.  

 

The results indicate existing time variability in the markets. Most importantly, the ESG 

scores have explained CDS spreads significantly only between 2019 and 2022 in Europe. 

ESG score did not explain CDS spreads in the US in either of the periods. There are pos-

sible explanations for the time variation. Firstly, the second period includes a substan-

tially different market environment compared to the previous period or compared to the 

US. Secondly, the beginning of 2020 includes the outburst of the COVID pandemic, which 

increased market risk and caused fears of default contagions. Also, the war in Ukraine, 

beginning in 2022, probably affected more European than US companies. However, the 

previous does not explain why the association between ESG scores and European CDS 

spreads turned positive. Based on existing studies, higher corporate sustainability should 



74 

be rewarded during low-trust periods. Additionally, year-specific variation should be cap-

tured by the year dummies included in the regression. The result obtained might be po-

tentially driven by fund flows from high ESG score assets to others. 

 

Time variation exists also in control variables. The size factor was significant in Europe 

during the first period but not in the second one. In the US sample, size is statistically 

significant during both of the periods. However, in the first period, the coefficient is pos-

itive and negative during the second period. This indicates that larger companies were 

perceived as riskier before the financial turmoil. In contrast, during the crisis period, the 

results suggest that the size of a company served as protection against the risk of default. 

This signals that allocating investments to larger companies during a crisis might be a 

profitable investment strategy for an investor. In the US, the significance of leverage in-

creased during the second period. Also, the inflation explained CDS spreads in both areas 

only during the second period. Inflation was relatively low, if not negative, during the 

first years of the sample and reached record levels of the last decades in Europe and the 

US during the last sample years. This suggests for future research that the control varia-

bles chosen, i.e. inflation, should describe the researched sample period. Thus, samples 

that include only years with low inflation should use other metrics, such as shadow rates, 

if nominal rates are close to zero. 

 

In conclusion, the hypothesis one suggesting ESG performance is associated with lower 

default risk is rejected. Additionally, the null hypothesis stating that ESG scores do not 

affect CDS spreads can be partly accepted. In the combined sample, ESG scores did not 

contribute statistically significantly to CDS spreads. However, the results indicate existing 

geographical differences. In contrast to hypothesis one, a positive contribution to CDS 

spreads in the European sample is captured. Additionally, pillar scores in both areas are 

more or less associated with CDS spreads. Interestingly, the results of the US and Europe 

are contradictory. For example, the effect of environmental pillar score is negative in Eu-

rope but positive in the US. It is not surprising that the environmental pillar score has 

the highest explanatory power from the pillar scores since, intuitively, sustainability is 
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often compared to environmental issues. Furthermore, as the correlation matrix sug-

gests, environmental and social pillars correlate highest with the ESG score. It should be 

noted that the sample includes primarily large companies, causing biased results to-

wards large companies. Therefore, the results do not apply to all public companies.  

 

 

7.2 Hypothesis two 

The following table includes results for the second regression, in which government ESG 

expenditures explain the industry CDS spread levels. To capture lagged effects, all ex-

planatory variables are one period lagged during 2017-2023.   

 

 

Table 11 The effect of ESG expenditures on CDS spreads 

The *, **, and *** indicate 10%, 5%, and 1% significance levels, respectively. The regression's R-

squared is 0.75. The model includes fixed effects. To save space, the results for year dummies 

are not reported.  

 

The results indicate that, on average, the US government's ESG expenditures are associ-

ated with higher CDS spreads. As expected, the quarterly GDP growth rate is the most 

significant control variable. Another representation of economic activity, the unemploy-

ment rate, has a statistically significant negative coefficient. Interestingly, an increase in 

debt generally lowers companies' default risk. Thus, companies seem to benefit from 

government debt expansion in terms of decreased probabilities of default. As discussed 
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earlier, the impact may be negative in the short run but likely positive with a longer time 

horizon. However, the debt-to-GDP ratio is positively associated with industry CDS 

spreads, which aligns with the findings of Wisniewski and Jackson (2021) on stocks. It 

could be argued that the positive coefficient of debt-to-GDP disproves the assumption 

of Ricardian equivalence. However, making definite assumptions from the results of a 

short sample period is difficult, if not impossible. Also, CCI, which could be expected to 

be negatively associated with CDS spreads, has a positive coefficient. Based on the cap-

tured results, the null hypothesis stating that government ESG spending is not associated 

with CDS spreads can be rejected. Appendix Two includes an additional test redefining 

the variable of interest. 

 

However, the government ESG expenditure might not actually be the key driver of the 

spreads in the long run. Based on Reinhart and Rogoff (2009), theoretically, the effect 

could be similarly estimated with any other government expenditures. As speculation, 

ESG may be an excuse for the government to overspend. Since the results indicate that 

ESG expenditures and other government spending are associated with CDS spreads, it is 

meaningful to delve into the existing differences between industries. Given that the re-

gressed data includes 47 industry indexes, the results are reported for some sectors only. 

Although it is assumed that the CDS index spreads of the financial industry are compa-

rable to others, an additional test is conducted by excluding it. Therefore, the last column 

in the following table includes a robustness check without the financial industry. Exclud-

ing financials decreases the number of cross-sections to 42.  
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Table 12 Industry-variation in expenditures and CDS spreads. 

The *, **, and *** indicate 10%, 5%, and 1% significance levels, respectively. The last column 
includes a robustness check for the original model, excluding financial industries. T-statistics are 

reported in parenthesis. To save space, the results for year dummies are not reported.  

 

The results suggest industry-wide variability in the explanatory power of ESG expendi-

tures on industry CDS indexes. Furthermore, a similar recognisable pattern exists in 

terms of control variables. Whether the coefficient for ESG expenditures is significant or 

not, the coefficient is positive. This indicates an industry-wide relationship where, on 

average, companies do not benefit from government ESG spending practices. From re-

ported industries, ESG spending has a statistically significant impact on chemicals, bank-

ing, and airlines. On the other hand, expenditures did not explain variability in transpor-

tation and manufacturing industries. Overall, the effect of control variables on manufac-

turing industry spreads was the least significant. Thus, the only significant control varia-

bles were the change in debt and GDP growth. Based on the model, which includes all 
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industries and industry-specific results, GDP growth and change in debt have the highest 

explanatory power on CDS index spreads from the included controls.  

 

The robustness check in the last column of the previous table indicates that the financial 

industry does not solely drive the results of the combined sample. That might have been 

the case in hypothesis one if the financial industry was included due to its high sample 

proportion. On the other hand, the robustness check enhances the comparability of ob-

tained results relative to the results of hypothesis one. Excluding the financial industry 

increases the p-value for ESG expenditures from 0,023 to 0,036. However, the results 

remain significant at a 5% confidence level. In conclusion, government expenditures on 

ESG are associated with higher industry CDS spreads. Similar effects are captured with 

industry-specific observations. From another perspective, the results of the study sug-

gest that in terms of default risk mitigation and enhancing prospects of the economy, 

political decisions should focus, for example, on increasing GDP growth. In other words, 

policies that aim for higher economic activity. Making unconditional conclusions from a 

relatively short sample period is not desirable.  
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8 Conclusions 

ESG and sustainability have received significant attention among the public and academ-

ics. The general focus appears to have moved from CSR to ESG during the last two dec-

ades. Many individuals, companies, and governments have adapted their attitudes and 

beliefs toward a sustainable future. However, contradicting beliefs also exist. Opposing 

consensus does not necessarily indicate that one is wrong or has a distorted view. Given 

the opposing views and the pros and cons of ESG, this thesis begins by critically evaluat-

ing and discussing the dilemmas surrounding the concept. Some studies suggest, e.g., a 

positive correlation between stock returns and firm performance, whereas some indi-

cate that ESG portfolios do not provide abnormal returns. On the other hand, the politi-

cal environment has affected the sustainability concept more or less. The previous rea-

sons highlight the importance of understanding how ESG might affect the financial mar-

kets.  

 

The first hypothesis examines the relationship between corporate ESG scores and CDS 

spreads in the US and Europe between 2015 and 2022. The obtained results contradict 

what could be expected based on existing literature. The ESG score in the combined 

sample is weakly, if at all, correlated with CDS spreads. Interestingly, the coefficient is 

positive, although negative was expected. Furthermore, the environmental pillar is the 

only significant pillar with a positive coefficient. Thus, the results indicate that, on aver-

age, companies are not rewarded for their ESG-enhancing activities.  

 

However, the geographical division provides more academically and practically interest-

ing findings. ESG score is associated with higher CDS spreads in Europe. However, the 

effect of the environmental pillar is negative, whereas governance has a positive impact 

on spreads. The social pillar is not associated with spreads. Furthermore, the environ-

mental pillar score positively impacts CDS spreads in the US. Division of the sample pe-

riod reveals that the effect of ESG score on CDS spreads was positive during 2019-2022 

in Europe. The ESG score did not explain US CDS spreads during either subperiod. One 

explanation is that the success of ESG in the US has ended. The results suggest that the 
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credit markets have not rewarded companies with higher ESG scores regarding default 

risk reduction. As an academic contribution, this thesis includes the most recent data in 

the field of this study to the best of my knowledge.  

 

The results of hypothesis one have several practical implications. The results indicate 

that European companies should not invest excessively in ESG activities since markets 

seem to perceive that higher ESG scores are associated with a higher default risk. On the 

other hand, actions towards better ESG scores in the US are not also rewarded. The pos-

itive, albeit not significant, coefficient of ESG score indicates that US companies should 

not also use extra resources for ESG activities. From an individual investor´s perspective, 

investing in companies with moderate ESG ratings might be more profitable than focus-

ing on companies with high ESG scores. Also, ESG-motivated investors should probably 

observe their portfolios´ ex-ante risk-adjusted returns. If higher ESG scores are associ-

ated with higher default risk, large funds focusing on high ESG score companies are po-

tentially a risk for market stability. This risk should be noted by market regulators. Given 

the results, lenders should re-assess the riskiness of companies with high ESG scores. 

The variation in the pillar scores suggests that investors and lenders should consider 

them in the decision-making in addition to total scores. In terms of European companies, 

the obtained results indicate that mandatory standards encouraging companies to spend 

more money on their ESG activities might harm the economy in the long run.   

 

Given the discussed political dimensions of ESG, the second hypothesis of this thesis fo-

cused on the effect of US government ESG expenditures on industry CDS spreads be-

tween 2017 and 2023. Existing literature does not provide a model or benchmark for the 

research of this hypothesis. Academics have focused more on sovereigns rather than 

companies. Thus, perhaps this thesis's most important academic contribution is intro-

ducing an applicable and repeatable approach to estimate, i.e. the effect of government 

spending on CDS spreads. The effect is expected to be agnostic in the absence of existing 

literature. The results indicate that the US government's ESG spending on industry CDS 

spreads is positive. Interpretation of the previous suggests that ESG expenditures have 
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increased the default risk of companies with active CDS trading. The effect is also exam-

ined with different industries. According to the obtained results, if the effect is significant, 

it is positive. For example, a positive association is captured in chemicals, banking and 

airlines. On the other hand, ESG expenditures do not, on average, affect the spreads of 

transportation and manufacturing industries. 

 

Practically, the results of the second hypothesis suggest to US policymakers that the 

funds channelled into ESG spending have not been beneficial for companies on average 

in terms of default risk. This could, in the longer horizon, lead to circumstances where 

the government needs to bail out defaulting firms. Therefore, the government should 

perhaps focus on the amount of spending on ESG-related budget functions. It could be 

argued that increasing spending is politically easier than cutting expenses. Naturally, 

some of the estimated budget functions, such as the legal system and social security, 

require some expenditures. As discussed earlier, the effect might have been similar to 

any other budget function. According to the results, government debt increases might 

boost the economy in the short time horizon. However, a similar effect should probably 

not be expected in the future. Excluding debt expansions, government activities that in-

crease GDP growth are likely beneficial for companies and the economy.  

  

There are several possible venues for future research. For example, as discussed in the 

thesis, the existing differences between ESG rating agencies might drive the results. Thus, 

the ESG scores provided by a different rating agency could be used to capture the existing 

differences. Furthermore, studies estimating the effects of ESG scores on CDS spreads 

should include data after 2022. Another approach could be how the ownership of large 

asset managers, i.e. BlackRock, affects the relationship between ESG scores and CDS 

spreads.  Regarding the second hypothesis, significant differences might be obtained by 

defining the ESG expenditures differently or focusing, for example, only on environmen-

tal spending. Also, comparing different countries could reveal country-wide variation. 

Given the relatively short sample period, future research should expand the sample pe-

riod.  
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In conclusion, the results suggest that higher ESG scores do not decrease a company's 

default risk, and government ESG expenditures drive higher default risk on average. 

However, the results should not be interpreted as an invitation for companies to act ir-

responsibly. Perhaps a top-down approach where decisions of sustainability actions are 

made at the highest level of a company is not efficient. Consequently, the focus could be 

on whether individuals within the company act responsibly. It can be expected that if 

most employees behave responsibly, the company will become more sustainable and 

positive effects on the surrounding society can be captured.  
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Appendices 

Appendix 1. List of industries 

AIRLINE MNFG 

BANKING MTLS/MNG 

BEV/BT OIL & GAS 

BLDG PRDS OILF MCH/SVCS 

CABLE/MDA OTHER FIN 

CGM/DIVR MFG PHARMS 

CHEMICALS PROP/CLTY INS 

CONTAINERS PUBLISHING 

CSM GOODS RAILROADS 

CSM PRDS REITS 

ELEC POWER RET STR FD/DRG 

ELEC UTL M.QLT RET STRS OTH 

ELTN RSTR 

ENERGY CO SERVICE CO 

FOOD PRC SVS OTHER 

HLTHCR FACS TELECOMS 

HLTHCR SUPP TELEPHONE 

HOME BLDRS TEXT/APRL/SHO 

INDLS OTH TOBACCO 

INFO/DATA TECH TRSP 

LEISURE TRSP OTHER 

LIFE INS UTL OTHER 

LODGING VEH PARTS 

MACHINERY 
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Appendix 2. Additional test for hypothesis two 

 

Table 13 Additional test on ESG expenditures and CDS spreads 

The *, **, and *** indicate 10%, 5%, and 1% significance levels, respectively. The model includes 
fixed effects. T-statistics are reported in parenthesis. The R-squared of the model is approxi-
mately 0,75. To save space, the results for year dummies are not reported. In comparison to the 

primary model, the ESG expenditures are divided by total government expenditures instead of 
GDP. 

 


