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Executive Summary 
Over the past 20 years, since the Environmental Conference in Rio de Janeiro in 1992 to 

the adoption of the Kyoto agreement in 1997, focus on sustainability and corporate 

social responsibility has become an international trend in business. This increased 

attention is the background for this paper and the aim of this master thesis is therefore to 

investigate whether sustainability have any effect when pricing corporate debt in 

Norway and Sweden. Similar studies have been undertaken in Europe and the U.S, but 

as far we know no one has examined the relationship between sustainability and the 

credit spread at issue date in Norway and Sweden. With this master thesis we want to 

contribute in the research of whether sustainability is profitable by achieving a lower 

credit spread in the Norwegian and Swedish corporate debt market.  

 

To approach the relationship we use the legitimacy theory, stakeholder theory, and 

triple bottom line. Based on these theories we develop the following research question:  

 

Are companies with higher sustainability focus rewarded with a lower credit spread in 

the Norwegian and Swedish markets? 

 

In order to answer the research question we used a quantitative research design, using 

an Ordinary Least Square regression. The bond information and firm specific 

information were gathered on 76 different corporations listed on the Oslo Stock 

Exchange and Stockholm Stock Exchange. These 76 corporations issued together 330 

new bonds during the time period from 2003 to 2012. In order to classify whether a 

corporation is sustainable or not we use the Dow Jones Sustainability Index Europe, 

launched in collaboration with RobecoSAM. The bond data are gathered from the 

Norwegian and Swedish Trustee, while the firm specific data are gathered from 

Thomson Reuters, Datastream, and crosschecked with annual reports.  

 

In accordance with Menz (2010), our results are negative but insignificant. The result 

implies that investors in the credit market do not value the efforts taken by the 

corporations to become sustainable when pricing corporate debt. We fail in our attempt 

to prove that a sustainable corporation is rewarded with a lower credit spread.  
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1. Introduction  

1.1 Background  

Over the past 20 years, since the Environmental conference in Rio de Janeiro in 1992 to 

the adoption of the Kyoto agreement in 1997, focus on sustainability and corporate 

social responsibility has become an international trend in business.  

Corporate social responsibility is widely acknowledged and has multiple definitions. 

The European Commission (2011) defines CSR as “the responsibility of enterprises for 

their impacts on society. To fully meet their social responsibility, enterprises should 

have in place a process to integrate social, environmental, ethical human rights and 

consumer concerns into their business operations and core strategy in close 

collaboration with their stakeholders.” The most frequent definition of the concept of 

sustainable development was given in the report “Our common future”, also known as 

the Brundtland report from 1987. In the report, sustainable development is defined as 

“the way of meeting the present need without compromising the ability of the future 

generations to meet their needs.”  

Previous authors do not use one single definition of sustainability or CSR. Montiel 

(2008) investigates the difference and congruence between the two terms by 

summarizing the different CSR and sustainability related definitions to identify the 

definitional difference between them. He finds evidence that companies use both CSR 

and sustainability interchangeably and further suggest that the terms should be merged 

into one construction that will account for all the social and environmental issues. Some 

authors equalize the terms while others define sustainability as a subcategory of CSR 

(Bidhan et al. 2010). We find divergent interpretation of the terms in existing literature 

and in language. Due to the inconsistent use of these terms we have been motivated by 

previous research investigating both CSR and sustainability. However, in order to not 

make confusions and use this terms interchangeably we will in our master thesis use the 

term sustainability.  

 

There are two controversial approaches that are important to emphasize when studying 
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sustainability and its impact on a firm’s value. The first approach by Friedman (1970) 

emphasizes that the social objective of business is only to maximize shareholders’ 

wealth. In other words, this means that a firm should only engage in environmental 

activities if they are profitable. As a result, this approach predicts a negative relation 

between shareholder value maximization and focus on sustainability. The approach 

have later been supported by Economist columnist Clive Crook (Economist, 2005 p.22), 

who stated that “managers should not concern themselves with the public good: they are 

not competent to do it, and their day jobs should leave them no time even to think about 

it”. He argues that it is the government’s job to protect the public interest and that 

business should not try to do the work of governments.                         

The second and a contradicting approach to the shareholder approach was developed by 

Edward Freeman (1980). He went beyond shareholder approach and argued that there is 

a broader group of constituents with a corporate interest that need to be considered, 

namely the stakeholder theory. From this view, sustainability is seen as essential for 

corporations in obtaining the necessary recourses and the stakeholders support. His 

ideas have later been supported by Godfrey (2005), which states that more sustainable 

corporations have lower cost due to less production-related environmental damage and 

possible litigation. This in turn might improve the reputation and enhance the brand 

value, which will have a positive impact on the value of the firm.  

As a result of the increasing focus of corporate social responsibility and sustainability, 

some interest groups and stakeholders like the two Non-Governmental Organizations 

Greenpeace and Bellona see it as their assignment to highlight environmental defenders. 

The two organizations aim to expose environmental problems and impacts by taking 

non-violent actions and confrontations. These actions can result in negative publicity for 

a corporation, which could damage the corporation´s reputation and lead to a decrease 

in profitability. An example of the tremendous negative impacts an environmental 

incident can have on a corporation´s reputation and the financial state is the Deepwater 

Horizon oil spill in the Gulf of Mexico in April 2010. British Petroleum was named the 

responsible part by the U.S Government, and experienced a significant deterioration of 

its financial condition. BP´s stock price dropped from $60,48 to $26,47, while the credit 

default spread soared from 44bps up to 600bps and the credit rating were downgraded 



 
 

9 

from AA to BBB. This is a large jump in the cost of debt, and lead us to believe that the 

risk premium demanded by investor is linked to how risky the firm is perceived.  

 

Since the 1960s there has been a debate about the relationship between a corporation´s 

social responsibility and sustainability and a corporation’s financial performance 

(Cochran and Wood, 1984). Previous researchers have reported positive, negative and 

neutral impact of corporate social responsibility and sustainability on a firm’s financial 

performance (McWilliams and Siegel, 2000). In other words, the results are inconsistent 

and there is yet to be proven if the investors in the equity market value this effort.   

 

By emphasizing the stakeholder approach by Freeman (1984), that corporations have a 

responsibility toward all individuals and groups affected by the firm´s operations, we 

will in this paper investigate if investors in the bond market value the firm being 

assessed as sustainable when purchasing their debt.  

 

Pecking order theory starts with asymmetric information indicating that managers know 

more about their companies’ prospects, risks, and values than to outside investors. This 

leads to a hierarchical order between internal and external financing, where internal 

financing always is the first choice if possible. When the company does not have 

sufficient capital for internal financing, debt financing is first on the pecking order of 

external financing (Brealey et. al 2008). Therefore, the debt market is highly important 

for the external financing of corporations. According to Soppe (2004) sustainable 

companies are generally considered as less risky. In line with the pecking order theory 

on the importance of debt financing and the argument by Soppe, we have reason to 

believe that investors demand a lower risk premium when investing in firms with higher 

sustainability focus. In other words, we suspect that a more sustainable company might 

be able to get cheaper financing through borrowing in the bond market than less 

environmental focused companies.       

 

We got our inspiration from Menz (2010) and Ge and Liu (2012), who wrote two 

different studies on the relationship between corporate social responsibility and 

sustainability for the European bond market and the U.S bond market respectively. We 
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will use the same database as Menz (2010), namely RobecoSAM. The database is 

formed by the independent rating agency RobecoSAM, which uses a “best in class” 

approach when assessing the firms and include them on the Down Jones Sustainability 

Index. We received a list from RobecoSAM containing firms included in the Dow Jones 

Sustainability Index Europe from 2003-2012.      

 

Menz (2010) concludes that the European credit market does not value corporate social 

responsibility and the effort done to operate in a sustainable manner. In the country 

sustainability ranking done by RobecoSAM in June 2013, Sweden is ranked as number 

one while Norway ranks as a good number five out of the 59 countries assessed 

(RobecoSAM, 2013). Therefore, we believed it would be interesting to see if we could 

find significant results by studying the Norwegian and Swedish markets. Up to now, 

there is no evidence of Norwegian and Swedish bondholders value sustainable 

activities. 

1.2 Objectives 

With this paper our aim is to see if sustainability focus can explain some of the risk 

premium demanded by the investors when investing in corporate bonds. The risk 

premium is also known as the credit spread. It is not in our intention to test any 

theoretical models, as the structural form models or the reduced form models. Our aim 

is to see if firms who focus on sustainability are perceived as less risky, and because of 

this have a lower credit spread. Specifically, we investigate the effect of a firm being 

sustainable on the credit spread of new corporate bond issues in the Norwegian and 

Swedish bond market.  

1.3 Approach  

In this paper we highlight three different theories in explaining why we believe that 

companies should focus on sustainability and why they should be rewarded with a 

lower credit spread. We intend to focus on legitimacy theory, stakeholder theory, and 

triple bottom line to serve as theoretical framework for our thesis.  
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We use the main indexes of Oslo Stock Exchange and Stockholm Stock Exchange to 

provide us with the firms that we include in our sample and match these firms with their 

issuance of bonds. The refined sample gives us a total of 76 firms and 330 new bonds 

issuance during 2003-2012, and we will apply the Ordinary Least Square method in our 

analysis.  

1.4 Problem Statement 

Based on these three theories and previous research we developed following research 

question:  

 

Are companies with higher sustainability focus rewarded with a lower credit spread in 

the Norwegian and Swedish markets?   

1.5 Structure of this thesis 

We will in chapter 2 provide our research philosophy. In chapter 3 we will give you the 

theoretical framework; consisting of a description of the three theories we believe will 

help explain the value of corporate social responsibility and sustainability. Chapter 4 is 

the literature review where we present previous research to give the reader the 

background on how we developed our hypothesis in order to explain which gap our 

study aim to fill. In chapter 5 we present important information on the two markets and 

definitions on the academic terms used in the thesis. Chapter 6 contains a description of 

the methodology applied in the research. In chapter 7 we describe the sample with 

descriptive statistics, followed by chapter 8 where we present our analysis and results. 

In chapter 9 we give a thoroughly discussion of our results and its implications. We 

present our conclusion and limitations in chapter 10 and follow up with further research 

in chapter 11.   
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2. Research Philosophy  
This thesis takes a positivistic epistemological approach to answering the research 

question: “Are companies with higher sustainability focus rewarded with a lower credit 

spread in the Norwegian and Swedish markets?” The epistemological approach 

concerns around the production of knowledge and how to do so, and implies that only 

observable reality and phenomena can lead to credible data and hypothesis testing 

(Saunders et al. 2012). The credible data is the data that is gathered from a source that is 

available and observable for everybody. In accordance with the positivistic approach, by 

applying a structured methodology and emphasizing the quantifiable observations 

leading to a statistical analysis, the result will seek to uncover general facts that are 

consistent with the observable social reality. The research undertaken by a positivistic 

approach is as far as possible done in a value-free way, meaning that the feelings of the 

authors have no impact on the data collection. This is done to secure that if another 

researcher would use the same data and follow the same strict methodology, the 

researcher will replicate the same results.  

 

Following a deductive approach, we analyze the collected data by testing a series of 

propositions and hypothesis. The deductive approach has a set of characteristics and the 

approach will progress in sequential steps. First, one will form a hypothesis or a set of 

hypothesis based on the presented and reviewed theory. Then one should operationalize 

the variables in order to measure the facts quantitatively and reduce the facts to the 

simplest possible elements in order to understand the problem as a whole better. One 

should also secure a sufficient sample size in order to generalize the findings. Third, one 

would test the operationalized and reduced hypothesis. Finally, one would examine the 

result to see if it is consistent with the premises or if the theory is false and should be 

rejected (Saunders et al. 2012).   

 

The hypothesis deduction from our research question is based on previous research on 

the connection between sustainability and the credit market. The hypothesis was formed 

with Scandinavian market in mind, as we have not been able to detect any similar 

literature or research of the Norwegian and Swedish markets. The hypotheses are tested 

in the analysis chapter and the results are discussed in chapter 9. 
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The ontological view on this thesis comes from an objective perspective. This implies 

that all the corporations examined in this thesis exist in reality. By stating that the 

corporations exist in reality external to and independent of social actors it implies that 

the results from our linear regression model on the effect of sustainability on the 

corporate credit spread is not dependent on the person viewing the results or the person 

conducting the regressions (Saunders et al. 2012). Because of this objective ontological 

view on reality and creation of knowledge we have dedicated a lot of work in describing 

our method and analysis, as well as the method used by RobecoSAM.  
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3 Theoretical Framework 
Legitimacy theory and stakeholder theory are two influential theories within the 

research field of social and environmental accounting and finance research. In general 

these theories have been applied as individual perspectives. However, as stated by Gray 

et al. (1995), to treat legitimacy theory and stakeholder theory as two totally distinct 

theories would be incorrect because they are two overlapping theories which are both 

interested in organizations and social interactions.  

 

In this chapter we will provide a detailed discussion on legitimacy theory and 

stakeholder theory and emphasizing the relationship between these two theories. We 

will also present the theory of the Triple Bottom Line to supplement the two other 

theories.     

3.1 Legitimacy theory 

“Legitimacy is a generalized perception or assumption that the actions of an entity are 

desirable, proper, or appropriate within some socially constructed systems of norms, 

values, beliefs, and definitions” (Suchman, 1995, p.574). In other words, the legitimacy 

theory focuses on whether the value system of an organization is consistent with the 

value system of society, and whether the objective of organization is to meet social 

expectations. The theory may help us to explain the motivation behind voluntary 

environmental disclosure of corporations and why companies strive to be associated as 

sustainable.    

 

Legitimacy theory is widely used to explain the environmental and social responsibility 

that the companies hold to society, however there remains scientific evidence if 

legitimacy theory does offer any real insight to the voluntary social and environmental 

disclosures made by corporations. Further, legitimacy theory does not specify how the 

congruency could be reached or how the actions should be formulated.  

 

When one says that a certain pattern of behavior possesses legitimacy, one asserts that 

some groups of observers accepts or supports that behavior. Even though the company 

should deviate from the social norms they may still possess social legitimacy if the 
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deviating behavior is not observed. In order to satisfy the company’s stakeholders, 

Lindblom (1994) explains a strategy for how companies can manipulate the 

stakeholders’ attention. One action taken by corporations in order to remain legitimate 

is to voluntarily disclose social and environmental information in the corporate annual 

report (Lindblom, 1994). This in turn results in attention being drawn assay from the 

negative conditions. For example, polluting companies might over-report their focus on 

sustainability in order to deflect the attention away from negative conditions like large 

carbon emissions.  

 

Friedman (1970) states that companies’ only responsibility is to increase its profit, but 

legitimacy theory posits that if a corporation shall continue to exist it must act in 

congruence with society’s values and norms (Dowling and Pfeffer, 1975). This could be 

achieved by considering the impact on the external environment the corporation may 

possess. In accordance to the legitimacy theory, companies aim to provide society’s 

requirements and the social norms they demand. Moreover, the violation of social 

norms, for example air pollution, can cause significant loss in reputation for the 

company and its managers. According to Fama and Jensen (1983), public reputation 

represents the main motivating factor for managers. Social responsibility, especially 

environmental factors, is highly considered by the stakeholders of the company. The 

result is that the companies need to follow the trend in order to remain legitimate and 

further social acceptance. 

 

When a company focuses more on sustainability than required by law, such as voluntary 

disclosure, this is prepared to enhance their reputation. The company is dependent of the 

acceptance of the society and will reluctantly be considered as unethical. Any social 

institution operates in the society via an expressed or implied social contract.  The 

future and growth of the institution are based upon the fulfillment of some socially 

desirable objectives to society and the distribution of economic, social, or political 

benefits to groups from which it derives its legitimacy (Shocker and Sethi, 1973). 

Meaning, there is a social contract between the organizations and those influenced by 

their actions, and it is expected that corporations fulfill these requirements in that 

contract. 
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If the organization cannot justify its continued operations, then the community may 

revoke its “contract” to continue its operations. This may occur through consumers 

boycotting the products of the business, factor suppliers eliminating the supply of labor 

and financial capital to the business, or interest groups prohibit those actions, which do 

not conform to the expectations of the community (Deegan and Rankin, 1996).  

 

In conclusion, the debt market exhibits a considerable weight for corporate finance. 

According to Soppe (2004) the socially responsible companies are generally considered 

to be less risky, therefore lenders have an incentive to incorporate sustainability in their 

assessment in order to not violate the social contract (Menz, 2010). Further, it may 

reduce uncertainty and ensure survival and growth for the organization.     

3.2 Stakeholder Theory 

In Milton Friedman’s critical review in the New York Time Magazine in 1970, the 

foundation was laid for what later has been seen as the primary function of a 

corporation. He points out that a corporation is an artificial person with no 

responsibilities; it is only people who have responsibilities. According to the Friedman 

doctrine, corporations should not invest money to promote the society´s best interest, as 

it is seen as spending other people’s money. The management of the corporations are 

agents for the shareholders and their actions should always be to maximize the value for 

the shareholders. However, as the social expectations of business corporations have 

changed, stockholders are no longer the only constituent group in a firm’s environment 

(Chen and Roberts, 2010). 

 

There are several definitions of what and who a stakeholder is, Freeman (1984, p.46) 

defines a stakeholder as “any group or individual who can affect or is affected by the 

achievement of the organization´s objectives”. In order to obtain the necessary support 

for the continued survival and growth of the company, the management have to 

understand the needs and concerns of these stakeholders groups (Freeman, 1984).   
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Stakeholder theory, like legitimacy theory is also concerned with the relation of 

organization and their environment. While legitimacy theory treats the environment as a 

whole, stakeholder theory focuses on the relation between the company and its various 

stakeholders who constitute the environment. As a result the company needs to 

understand various stakeholder groups in order to obtain approval from different 

stakeholder groups with different and sometimes conflicting interests.    

 

Carroll and Bucholtz (1993) separate stakeholders into two groups, primary and 

secondary stakeholders. Primary social stakeholders include shareholders and lenders, 

employees and managers as well as suppliers and other business partners. Primary refers 

to group whose support is necessary for the firm to exist, and to whom the firm may 

have special duties towards. This could for example be government and regulators, 

social pressure groups and competitors. Secondary stakeholders have a more indirect 

stake in the organization, however they can be extremely influential, especially in 

affecting the reputation and public standing. They have no formal claim on the firm, and 

management has no special duties pertaining them; nevertheless, the firm may have 

regular moral duties, such as not doing them harm.  

 

The term stakeholder as we know it first appeared at the Stanford Research Institute, 

now SRI International Inc., in 1963. The new approach was meant to challenge the 

status quo that the corporations only were responsible to their shareholders. It emerged 

to help the management address and understand the three interconnected business 

problems - the problem of understanding how value is created and traded, the problem 

of connecting ethics and capitalism, and the problem of helping managers think about 

management (Bidhan et al. 2010). If one analyses the relationship of the business and 

the ones who can or are affected by it, stakeholder theory suggests that we have a better 

chance of effectively deal with the three problems mentioned above.  

 

Shifting focus from the traditional theories of the firm, a non-responsible institution, 

which should only focus on maximizing profit for its investors, to the corporation being 

a social responsible institution whose actions affect individuals and groups, change our 

understanding of business. It is important to understand that from a stakeholder 
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perspective the business is seen as a set of relationships among groups that have a stake 

in the activities that are performed by the business (Freeman, 1984; Jones, 1995).  It 

comes down to how customers, suppliers, shareholders, bondholders, banks, 

communities and managers can interact to create and trade value. For a business it is 

crucial to understand how these relationships work and change over time. According to 

Freeman (1984), it is the management’s job to shape and manage these relationships to 

create as much value as possible for the stakeholders and to distribute that value. This 

value can be an economic value, but it can also be social and ethical. 

 

Another area of importance in the sustainability literature related to stakeholder theory 

is corporate social responsibility, CSR. CSR is a broad term that embraces a variety of 

concepts; corporate social performance, corporate social responsiveness, corporate 

citizenship, corporate governance, corporate accountability, sustainability and triple 

bottom line, and corporate social entrepreneurship (Bidhan et al. 2010). Each of these 

concepts tries in their own term to explain that the firm needs to broaden their 

obligations to include more than financial considerations. CSR, however, falls short in 

addressing the three interconnected problems mentioned above which stakeholder 

theory aims to solve.  

 

An effective management of stakeholder relations will help corporations survive and 

thrive in capitalism, but it should still be a concern about moral, ethics and values, as 

individuals and groups are affected by decisions taken by the management (Phillips, 

2003). By focusing on sustainability the firm will seek to fulfill the requirements for all 

parties affected by their actions, which can lead to a better reputation and be seen as a 

more stable and long-term focused institution in society.  

 

In a paper by Smith (2003), the discussion takes a shareholder versus stakeholder 

approach to the assumption that maximizing shareholder wealth is contradictory to 

pleasing a broad group of stakeholders. Smith (2003) argues that the manager’s duty is 

to balance the shareholders’ financial interest against the interest of other stakeholders 

such as employers, customers and the local community, even if it reduces shareholders 

returns. Contradicting, Jensen (1989, p.187) states that “shareholders are the only 
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constituency of the corporation with a long-term interest in its survival,” and because of 

this should be given the most importance in managerial decisions. Further, Jensen 

(1989) argues that shareholders unlike employees, suppliers, customers, etc. are the only 

ones that want to maximize the differential between cash inflows and outflows. A 

shareholder would never take action to destroy the value of a company; while you often 

see stakeholders do this, in cases of strikes and boycotts. However it could be argued 

that this statement is somehow misleading in today’s society, as shareholders easily can 

sell their share in the market, while employees might have a hard time finding a new 

employer and communities and customers might suffer if the company ceases to exist. 

Consequently, a firm that focuses on sustainability might secure a long-term growth by 

investing in sustainable operations, which will create value for the company.    

 

Because stakeholder theory is not connected set of testable propositions, many have 

argued that it is not a theory and then asked what kind of entity “stakeholder theory” 

really is. One could think of stakeholder theory as a genre of management theory, 

Bidhan et al. (2010) see stakeholder theory as a “framework,” as a set of ideas where 

several theories of the firm can be derived.  

 

Just as shareholders and employees, bondholders belong to the important primary 

stakeholders of a company. If the firm have a long-term orientation and pursue a fair 

and open interaction with its bondholders they may be rewarded with a lower risk 

premium (Menz, 2010). This thesis aim to find evidence in order to support that 

focusing on sustainability do create value for the firm by reducing the cost of debt and 

thereby support the stakeholder approach contradicting to only focusing on maximizing 

shareholder value.      

3.3 Legitimacy and stakeholder theory 

According to Gray et al. (1995) it would be incorrect to treat legitimacy and stakeholder 

theory as two totally separate theories, but in fact they are two overlapping theories that 

only differ in the way they decompose the complex social phenomena. Both legitimacy 

theory and stakeholder theory provide a broader theoretical support for sustainability 

accounting, but often they have been used separately as the relationship between them 
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has not been documented. Chen and Roberts (2010) have studied how several theories 

are related and find support for using them jointly, including stakeholder theory and 

legitimacy theory, in order to obtain a deeper understanding of an organization’s 

relationship to the society. As a result of this, we believe it is highly relevant to combine 

the two theories when explaining whether sustainability influence the credit spread.  

 

The study done by Ashford and Gibbs (1990) also find evidence that there exists a 

relationship between above-mentioned theories, and supports our choice of using both 

legitimacy theory and stakeholder theory for theoretical support and that they are not to 

be treated as two totally distinct theories. They argue that an inaccurate assumption in 

legitimacy strategy may trigger a series of unexpected actions from stakeholder, which 

in turn may decrease legitimacy of the company.  

   

Further, as the different stakeholders judge legitimacy subjectively, the various 

stakeholder groups may consider the same activity of a company differently. 

Consequently whether an action is legitimate depends upon the eyes of the beholder and 

the value system of stakeholder groups (Chen and Roberts, 2010), which emphasizes 

the importance for companies to meet the expectations and needs of as many 

stakeholder groups as possible.    

3.4 Triple Bottom Line 

The idea behind the “Triple Bottom Line” is that a corporation´s ultimate success and 

health can and should be measured not only by the traditional financial bottom line, but 

also by its social and environmental performance.  

 

John Elkington first coined the phrase “Triple Bottom Line” in 1997, and his argument 

was that companies should prepare three different and separate bottom lines. One is the 

traditional profit and loss account, known as the bottom line. The second is the bottom 

line of a company´s “people account” – a measure for how social responsible an 

organization has been throughout its operations. And the third bottom line is the 

“planet” account – a measure of how environmentally responsible it has been. The triple 

bottom line aims at measuring the financial, social and environmental performance for a 
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company over a given time period. Environmental performance refers to the amount of 

resources a corporation uses in its operations, energy, land, and water, and the by-

products its produce like chemical residues, waste and air emission. Social performance 

refers to the impact a corporation has on the communities where it operates.    

 

“Society depends on the economy – and the economy depends on the global ecosystem, 

whose health represents the ultimate bottom line. Companies able to engage their 

stakeholders with a clear vision of their shared future and, in the process, to outperform 

their competitors against the triple bottom line will be much better placed to win 

people´s hearts and minds – along with their money.”  

John Elkington 1997 – Cannibals with Forks 

In its broadest sense, the triple bottom line captures the spectrum of economic, 

environmental and social values that organizations should seek to be measured against 

if they are to promote sustainability.  

By understanding Elkington “Triple Bottom Line” (1997) and the fact that a growing 

numbers of institutional and individual investors, consumers and workers now are 

evaluating companies in accordance with the “Triple Bottom Line,” sustainability is not 

simply just a matter of good corporate citizenship or a matter of business ethics. 

Sustainability have become the fundamental principle of smart management, one that is 

all to often forgot or taken for granted, as the only way to measure corporate success is 

through their financial performance and profit (Savitz and Weber, 2006).  

 

In some sense the “Triple Bottom Line” is related to the idea of Balanced Scorecard, as 

they build on the same fundamental principle; what you measure is what you get, 

because what you measure you are likely to pay attention to (Savitz and Weber 2006). 

Figge et al. (2002) propose the sustainability balanced scorecard in order to improve the 

three dimensions of sustainability – namely the economic, environmental and social – 

simultaneously. By identifying and realize opportunities for simultaneous 

improvements in all three dimensions, the corporation can achieve a strong corporate 

contribution to sustainability. The scorecard will help to transform a verbally 

formulated strategy into operational terms by integrating the three dimensions of 
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sustainability into a single and comprehensive strategic management tool (Figge et al. 

2002).  

 

Savitz and Weber support the view on the “Triple Bottom Line” as a balanced scorecard 

in their book on the “Triple Bottom Line” from 2006. They also suggest that one should 

think of sustainability as the common ground shared by the corporation´s business 

interests, those of the financial stakeholders, and the interests of the public, the 

nonfinancial stakeholders. Savitz and Weber (2006) call this common ground the 

sustainability sweet spot (see figure 1), a spot “where the pursuit of profit blends 

seamlessly with the pursuit of the common good” (2006, p22). They believe that 

sustainability serve as a good road map to protect the corporation from environmental, 

financial, and social risks, and to run the corporation with greater efficiency and 

productivity, and to grow the corporation through the development of new products and 

services and the opening of new markets. In other words, by managing the corporation 

by the principals of sustainability one would increase the “Triple Bottom Line.”  
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Figure 1 Sustainability Sweet Spot  

 

 
 

Norman and MacDonald (2004) take a critical standpoint towards the notion of triple 

bottom line. They argue that the triple bottom line is hard to quantify in amounts, in 

terms of how much a corporation actually uses on their social and environmental 

responsibilities. They strongly proclaim that on both practical and conceptual grounds, 

the notion of triple bottom line “promises more than it can ever deliver” (Norman and 

MacDonald (2004). They believe that the future of the firms that choose to report on 

their social and environmental performance will end up looking very much as the firm 

that in the past chose to bind themselves to a code of conduct. These reports tell the 

world very little about the firms’ actual commitments to the principle stated in these 

reports, and if they are vague and imprecise, these reports do not expose the companies 

to any risk. However, if these reports are to serve as strategy on how to improve and 

incorporate its ethical and social performance into its corporate culture, Norman and 

MacDonald (2004) believe that the reports will serve the companies well. They also 

believe that that the vague and imprecise reports, like the literally meaningless 
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principles implied by the triple bottom line only are best for what Linblom (1994) 

described as a strategy for how companies can manipulate stakeholders’ and divert the 

attention from bad corporate behavior.  

 

Pava (2007) makes a response to Norman and MacDonald’s article. Pava admits that 

there are limitations to the triple bottom line accounting, but proclaims that the criticism 

of Norman and MacDonald is deeply flawed. Norman and MacDonald argue that they 

want a single number for social and environmental performance, as net income is for the 

aggregated financial performance, Pava responds by stating that it simply does not exist 

a single number that aggregates financial performance, and hence no one should 

demand this of social and environmental reporting either. If one cannot summarize 

financial performance with a single objective number, why should anyone expect it to 

be possible for social and environmental performance?  

 

How good the idea of a triple bottom line reporting might sound, it seems that papers 

and articles about the theme are written to introduce the readers to the concept. To be 

able to calculate one of the new bottom lines, one should be able to find a methodology 

or a careful definition of the concept to make it possible, however the literature seems to 

be incomplete in this field (Norman and MacDonald, 2004). Because of the lack of a 

method on how to quantifiable measure the “Triple Bottom Line,” and the lack of 

literature on how to properly implement it, Pava (2007) suggests that academics should 

work on the improvement of the “Triple Bottom Line” to really understand the great 

importance of the reporting idea.   

 

Adding “Triple Bottom Line” to our theoretical framework works as a supplement to 

the two theories described earlier in the chapter. It supports the stakeholder theory by 

acknowledge that the corporation has a responsibility to the social and environmental 

side of the business, and because of this, the corporation is more than an artificial 

person with the only responsibility to maximize the shareholders´ profit. It follows up 

on the legitimacy theory by describing a reporting system that could potentially be more 

transparent, and because of this the corporations could be perceived as more trustworthy 

and legitimate.  
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4. Literature review 
The purpose of this chapter is to provide a narrow and focused reviewed of previous 

research related to the field of corporate sustainability. Additionally, the literature 

review aims to highlight the gaps in existing literature, and gives an explanation of the 

background on how we derived our research question and hypothesis.   

4.1 Previous research 

There have been several studies of the relationship between corporate social 

responsibility and financial performance. Waddock and Graves (1997) find a positive 

relationship; Wright and Ferris (1997) prove a negative relationship, while McWilliams 

and Siegel (2000) find no relationship between corporate social responsibility and 

financial performance. Since there is yet to be proven any consistent relationship, 

researchers have taken different approaches in order to see if there for some 

corporations pay to be sustainability focused, or if there is any special circumstance 

where it pays off. In this chapter we will give a thoroughly review of the research done 

in the field of CSR and sustainability and how it has developed from the equity market 

towards the credit market. 

  

The definition of sustainability falls between two general schools of thoughts, there are 

those that argue that a business´ main purpose is to maximize the value for its 

shareholders (Friedman, 1970; Levitt, 1958) and those who argue for a broader 

approach towards the firms´ obligations to society (Freeman, 1984; Epstein, 1987; 

Carroll, 1979). We believe it is appropriate to start off by having a look at the research 

done on addressing the most frequently asked question in studies regarding CSR and 

sustainability. Do socially responsible firms achieve higher, lower, or similar levels of 

financial performance relative to comparable firms that do not meet the same CSR and 

sustainability criteria?  

 

Orlitzky et al. (2003) conduct a meta analysis of 52 studies which represent the 

population of previous quantitative research. They have four main findings. Firstly, they 

find that across studies corporate social performance is positively correlated with 
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corporate financial performance. Secondly, it tends to be simultaneous and a two-way 

relationship. Their third finding is that reputation appears to be an important factor for 

the relationship. The last finding implies due to stakeholder mismatching, sampling 

error and measurement error can explain between 15 percent and 100 percent of the 

inconsistency and variation in earlier studies.  Their conclusion implies that corporate 

virtue in the form of social and, to a lesser extent, environmental responsibility is 

rewarding in more ways than one. 

 

McWilliams and Siegel (2000) demonstrate that previous models are misspecified as 

they do not include the firms´ R&D cost, which in McWilliams and Siegel’s model is 

highly correlated with corporate social performance. When R&D is included in the 

model McWilliams and Siegel finds that corporate social performance has a neutral 

effect on profitability, and states that it will be difficult to isolate the effect of corporate 

social responsibility on performance without controlling for R&D.  

 

Barnea and Rubin (2010) test the hypothesis that firms´ insiders, like managers and 

large blockholders, might seek to overinvest in CSR for their private benefits. They test 

this hypothesis by using the relationship between firms´ CSR ratings and their 

ownership and capital structure, and find that a firm´s policy with respect to CSR can 

create a conflict between different shareholders, which deviates from other literature 

which takes the assumption that all shareholders have the same view on CSR, and that it 

should only be pursued if it increases shareholders value.  

 

By using the 2003 Dividend Tax Cut, Cheng et al. (2013) support Barnea and Rubin 

(2010). Cheng et al. show that the dividend tax cut increases the effective firm 

ownership stakes of managers. If the managers before the tax cut owned close to zero 

percent of the firm, the manager incentive will not change after the cut. As the interest 

of managers with high ownership stakes in the firm already are align with the incentives 

of shareholders, and they spend very little money on inefficient goodness to begin with, 

one would not see a reduction in goodness following the tax cut. Hence, their model 

predicts that managers with intermediate firm ownership stakes should respond more to 

tax cuts than managers with very high or low ownership. This implies that the marginal 
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dollar spent on corporate goodness or corporate social responsibility is a result of 

managerial agency problems, and that managers overspend on CSR because they wish 

to do good with other people´s money. 

 

These results support the arguments made by Cespa and Cestone (2007) that 

shareholder´s interest is better attended to when the protection of stakeholders is not left 

to CEOs´ discretion, as the CEO might commit to a social responsible behavior to seek 

support from the stakeholders. The findings of Cespa and Cestone (2007) support the 

phenomenon that more and more companies are submitting their ethical behavior to the 

monitoring of ethic indexes and social auditors.  

 

The question of whether corporate social responsibility has a positive impact on the 

firm´s value has up to this point almost exclusively been analyzed from the perspective 

of the stock market. The question remains why the management pursue CSR investment 

if it does not increase shareholder value. If increasing the value of shareholders is not 

the main reason for investing in CSR, in line with Freeman (1984) there should be other 

explanations for why the management still invests in social and environmental 

responsibility. Recent studies have tried to find an answer to this question by turning the 

focus away from the equity market, and instead looking at the credit market.   

 

In a recent study by Lacy et al. (2010) they find that 93% of 766 CEOs from all over the 

world think that sustainability issues will be critical to the future success of their 

business. 96% of the CEOs also believe that the sustainability issues should be fully 

integrated into the strategy and the operations of a company. One should believe that the 

recent economic downturn would have had a negative effect on the importance of the 

sustainability issue, but the CEO survey reports that 80% of the CEOs believe that the 

economic downturn has raised the importance of sustainability as an issue for top 

management and 74% of the CEOs say that the economic downturn has led their 

company to align sustainability more closely with core business.  

 

Spicer (1978) was among the first to look at the link between corporate responsibility 

and risk, and he finds for companies disposed to pollution and with good pollution 
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control records that they tend to have higher profitability, lower total risk and higher 

price/earnings ratios than companies that report poorer pollution control records.  

 

Godfrey (2005) approaches the relationship between corporate responsibility and risk 

measurement by applying a complex theoretical framework. Godfrey argue that 

corporate goodwill can generate positive moral capital among stakeholders and 

communities, that the moral capital can serve as “insurance-like” protection for 

shareholders, and that this “insurance-like” protection can contribute to shareholder 

wealth. More closely Godfrey states that “Moral capital provides insurance-like 

protection for relational wealth because it fulfills the core function of an insurance 

contract: it protects the underlying relational wealth and earning streams against loss of 

economic value arising from the risks of business operations” (2005, p. 789). From 

Godfrey’s approach it can be expected that good corporate social performance should 

reduce the overall risk of the firm, and this should be rewarded by a higher rating from 

analysts and investors and provide them with a lower credit spread. 

 

Bassen et al. (2006) support Godfrey’s results that they in their analysis find that a 

company with good corporate responsibility performance has a lower risk exposure, and 

by assuming that risk is the major cost driver, they believe that companies with a good 

corporate responsibility performance can reduce their cost of capital. While Izzo and 

Magnanelli (2012) in their research find a positive relationship between their CSR 

proxy and the cost of debt, which produce evidence that CSR is not considered a value 

driver with an effect on the firm´s risk profile. Hence, there is no “social financial 

premium” for improved corporate social responsibility in term of cost of debt by banks 

and financial institutions.  

 

By using the dealer´s quotes and transactions prices on straight industrial bonds, Collin-

Dufresne et al. (2001) investigates, the determinants of credit-spread changes. They find 

that variables that in theory should have an impact on the credit spread changes have 

relatively limited explanatory power. They consider several proxies that should measure 

both changes in default probability and changes in recovery rate, however their 

regression analysis can only explain about 25 percent of the observed credit changes. 
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However, their residuals from the regressions are highly cross-correlated, and principal 

components analysis implies that they are mostly driven by a single common factor. An 

important finding for Collin-Dufresne et al. is that if any explanatory variables have 

been omitted, they are likely not firm-specific. Therefore they re-run the regression, and 

include several liquidity, macroeconomic, and financial variables as possible proxies for 

the unexplained factor. However, they cannot find any set of variables that can explain 

the common systematic factor. 

 

Some researchers have also tried to assess what the corporate yield spreads consist of, 

by using credit default swaps. Longstaff et al. (2005) find that the default components 

represent 51% of the spread for AAA/AA-rated bonds, 56% for A-rated bonds, 71% for 

BBB-rated bonds, and 83% for BB-rated bonds. These results indicate that the default 

component does not account for the entire corporate credit spread. Elton et al. (2001) 

further support these results and find that the corporate credit spread includes an 

important risk premium in addition to the default risk component. By using the Treasury 

curve to calculate the credit spread they find evidence for a significant non-default 

component, raging from 20-100 basis points, for every firm in their sample.  

 

Gabbi and Sironi (2005) follow another approach when they study what factors affect 

the corporate bond pricing in Europe. Rather than testing a theoretical model they 

investigate which factors might affect bond issuance spreads. They find that the most 

important factor affecting the spread between the yield to maturity on the corporate 

bond and the equivalent Treasury security is the rating of corporate bonds. They also 

find that subordinated debt tends to have a higher credit spread than senior debt, 

indicating that investors require a higher risk premium to subordinated bonds than the 

one implied in the downgrading technique used by rating agencies.  

 

As far as we know Menz (2010) was the first to ask if the bond market rewards 

corporate social responsibility. In his critical note he use the so-called Corporate 

Sustainability Assessment of Sustainable Asset Management Research (SAM) as a 

measure of the firm-specific quality of CSR. The author employs eight different models 

to investigate whether there is a significant correlation between dependent variable 
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credit spread and CSR. The different models yielded weak significant result for one 

case only. Consequently, Menz (2010) have to reject the assumed relationship between 

CSR and credit spread.  

 

Inspired by Menz (2010), Ge and Liu (2012) study the impact of CSR disclosure and 

performance on the yield spreads of new corporate bond issue, and find that CSR 

disclosure are associated with lower yield spreads in the U.S primary bond market.  

 

The two papers differ in two distinct ways, as Menz (2010) looks at European bond 

issues, while Ge and Liu (2012) look at the U.S market. In addition, the two papers use 

two different sources for CSR data. While Menz (2010) criticize the KLD database for 

its limitations as it primarily contains of information on U.S corporations and that the 

calculation methodology weighs almost all factors the same, Ge and Liu (2012) criticize 

the SAM database for not containing the detailed CSR dimensions. According to Ge 

and Liu (2012), the latter limitation prohibits Menz (2010) from looking at the effect of 

CSR performance on the cost of corporate bonds. The analysis by Menz (2010) is based 

on an indicator variable for corporations on the list, social responsible, and corporations 

not on the list, not social responsible.  

4.2 Hypothesis development 

Based on the theoretical framework reviewed above, we will present the hypothesis this 

paper is based on, and which will further be tested in Chapter 8.  

 

Stakeholder theory argues that companies must take into account its stakeholders in 

order to survive (Carroll, 1999). Companies have a variety of stakeholders, such as 

shareholders, debt holders, customers, suppliers, interest groups and society, to name a 

few. The various groups of stakeholders believed to have different influence on the 

company, where the owners are believed to be one of its strongest stakeholders. Their 

interest in the company is primarily financial, which may affect the company’s attitude 

towards sustainability investment as it might be seen as waste of resources. It seems to 

be hard to support the argument that sustainability focus increases financial 

performance. However, seen from a broader perspective, as stakeholder view, CSR and 
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sustainability focus will create value somewhere in the value chain. Seen from an 

economic point of view this increase in value can originate from a reduction in fees 

from gas emissions or oil spill as a result of higher security and better procedures, or a 

decrease in costs associated with sick leave because of an increase in the employee’s 

well being and better work environment.  

 

We believe that companies focusing CSR and sustainability should be associated with 

lower risk, because they have taken actions in order to meet their future challenges and 

obligations required from primary and secondary stakeholders. The market should 

reward this long-term strategy towards a sustainable future by lower interest rates, 

insurance premiums, and risk premiums. The question is, is this yet incorporated in the 

market or is it too early to see any effect?     

 

Legitimacy theory and stakeholder theory support our hypothesis that firms not only 

should fulfill statutory requirements and maximize shareholders value, but also focus on 

preserving and enhancing their reputation relative to their stakeholders that in turn may 

lead to a sustained competitive advantage. 

 

Earlier research has to a large extent focused on the effect of CSR in the equity market.  

However, due to inconsistent results (McWilliams and Siegel, 2000), we choose to look 

to the credit market in order to see if focusing on sustainability will lead to the 

corporation being perceived as less risky, and further have an effect on the credit 

spread.  

 

Both Menz (2010) and Ge and Liu (2012) have studied the effect of CSR on the 

corporate credit spread in the European and the U.S. market respectively. Menz (2010) 

does not find any evidence for CSR focus affecting the credit spread, while Ge and Liu 

(2012) conclude that CSR focus is rewarded by a lower credit spread. As they have 

contradicting results we are led to believe that CSR are not valued by the European 

market. This lack of support for CSR in the European market might be a result of 

significant differences in the countries on the European continent. Further, as the 
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Norwegian and Swedish economy differs from the general European economy it would 

be interesting to study if investors in these two markets reward CSR and sustainability.  

 

Soppe (2004) emphasize the importance of future environmental and social claims in a 

firm’s financing policy and not only focusing on the objective of optimizing the 

financial return in relation to lowest risk. Further, he implies that socially responsible 

firms are considered to be less risky. Therefore, the credit market should incorporate 

this and take it into consideration when valuing the credit instruments. The sustainable 

expected return and lower cost of capital is a result of optimizing long term financial, 

social and environmental factors.  

 

Taking this into consideration we believe that socially responsible firms should be 

rewarded by a lower credit spread, as the lenders are highly important for external 

financing of corporations. Our main hypothesis derives from the question from whether 

this potential is put into practice. This paper aims to answer the research question:  

 

Whether companies with higher sustainability focus rewarded by a lower credit spread 

in the Norwegian and Swedish markets?   

 

Leading us to our first hypothesis: 

 

H0 = Focus on sustainability does not have an effect on the credit spread of the firm 

concerned.  

H1 = Focus on sustainability does have an effect on the credit spread of the firm 

concerned.  

 

In this study we define the firm as sustainable if it is assessed by RobecoSAM and 

included on the Dow Jones Sustainability Index Europe.  

 

This is an open hypothesis, however, as discussed above we believe that sustainable 

firms are associated with lower risk and therefore expect the sustainable coefficient to 

be negatively related to the credit spread. 
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Even if a general conclusion may be drawn from our first hypothesis, a more narrow 

question is if it matters whether the company is originated in Norway or Sweden which 

is not investigated as far as we know. Hence, it would be interesting to see if Norway 

and Sweden have different attitudes and values towards sustainability and if there may 

be differences in how the two markets incorporate sustainability focus. Therefore, it 

would be interesting to see if there are any differences between the two markets in our 

sample. Leading us to our second hypothesis:   

 

H0 = There is no difference in the credit spread when comparing Norway and Sweden 

H1 = There is a difference in the credit spread when comparing Norway and Sweden 

 

We expect that there is a significant difference between the two countries. However, it 

is an open hypothesis so we are not able to predict anything about the sign of the 

coefficient.  
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5 Sustainability and the Norwegian and Swedish bond market  
 

Before proceeding with the methodology and analysis, we believe that it is appropriate 

to give a thorough explanation in order to understand the important fundamentals of our 

paper. Firstly we will discuss the development of sustainability. Secondly we will give a 

short description of the two markets studied in this paper. Thirdly, we explain the 

components of the credit spread and different risks forms one should be aware of when 

investing in bonds. Lastly, we explain why swap interest rates is used as the benchmark 

in this study instead of the traditional benchmark, government bonds.  

5.1 The evolution of sustainability 

The idea of sustainability has evolved during the last several decades. As a result, it is a 

field with several numbers of terms and is defined differently by various researchers and 

other participants. Therefore in order to make no substantial confusion we define 

sustainability in accordance with the Brundtland Report from 1987: 

 

“Humanity has the ability to make development sustainable that it meets the need of the 

present without compromising the ability of future generations to meet their own 

needs.” 

 

Terms as environment, social responsibility and ethics were already established in the 

market in the 1500s. From then until the mid-1990s, the earliest and most popular social 

responsibility implied not to invest in companies or industries that did not align with 

personal values. Social responsibility emerged as a new concept and investment strategy 

in its earliest form in the 1960s from the foundations of ethical investing, and quickly 

became the “catch-all” term for ethically oriented investing that continues to this day. 

Particularly, after the Brundtland Commission in 1987 the expression “sustainable 

development” was established, and further supported by the UN’s 1992 Conference on 

Environment and Development (UNCED), held in Rio de Janeiro.  

 

In the early 2000s a new trend emerged and social responsibility developed into its 

modern form. It shifted from only considering ethical factors toward an investment 
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strategy that also explicitly seeks investments returns, by incorporating environmental, 

social and corporate governance factors.  Investors had an increasing emphasis on the 

importance of good corporate governance when considering a company’s risk and 

return profile. With this new trend a new risk and return driven focus emerged, and was 

soon labeled “Responsible Investing”. The previous short-term focus developed against 

a more long-term shareholder value focus.   

 

The latest and newest wave of sustainability is responsible investors focusing on “best-

in-class” firms within environmental, social and government factors. By evaluating a 

company’s ability to adapt to a dynamic business climate and create long-term value, 

the investors seek a sustained competitive advantage and extraordinary performance. 

These investors typically exhibit active ownership, which entails shareholder 

engagement with the corporation they invest in. Taking this into consideration we will 

investigate whether this engagement has yet been incorporated into the pricing of 

corporate bonds in the Norwegian and Swedish market and consequently experience a 

lower credit spread than less responsible companies.      

5.2 The Norwegian and Swedish Bond Market 

The Norwegian and Swedish bond markets are two comparable markets and therefore 

we choose to study them jointly, namely as one market. However, the two countries 

differ on some important fields, which we believe it is necessary to introduce in order to 

understand our second hypothesis.  

 

The World Bank defines both Norway and Sweden as high-level income OECD 

countries and they share a border of 1630 km, but the two countries differ substantially 

from each other in several ways. Norway is richly endowed with natural resources – 

petroleum, hydropower, fish, forests, and minerals – and is highly dependent on the 

petroleum sector, which accounts for the largest portion of the export revenue. The 

government controls through extensive regulation and large-scale state-majority-owned 

enterprises the vital petroleum sector. In the end of 2012 Norway had the largest 

sovereign wealth fund in the World, which is based on the revenue from the petroleum 

sector, and the return from the fund is used to finance public expenses. 
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Privately owned firms account for the vast majority of the Swedish industrial output, 

and about 50 percent of the output and the export is accounted for by the engineering 

sector. Timber, hydropower, and iron ore constitute the resource base for the Swedish 

economy, which is heavily oriented toward foreign trade.  

 

There are almost twice as many people in Sweden as in Norway, 9.517 million and 

5.019 million respectively (World Bank, 2012). However the gross domestic product for 

Sweden is $525.7 billion, while the GDP for Norway is $499.7 billion (World Bank, 

2012). A better measurement for explaining the difference between the two countries is 

the unemployment rate. According to Norwegian Statistics the unemployment rate is 

3.4% for Norway while the Swedish Statistics state an unemployment rate of 9.1% in 

Sweden. The unemployment rate is one of the most important indicators for a country’s 

economy, as it reflects the state of the market (Sparrman, 2012). Therefore, based on the 

information above, we believe that the Norwegian economy is stronger than the 

Swedish economy. The difference may affect the cost of corporate debt.           

 

Another significant difference is that Sweden is a member of the European Union, while 

Norway is only a member of the European Economic Area agreement. Sweden is, on 

the other hand, not a member of the European Monetary Union, and because of this has 

its own currency and an independent central bank and monetary policy. Both Norway 

and Sweden have a defined inflation target for their monetary policy. The Norwegian 

Central Bank´s operational target of monetary policy shall be an annual consumer price 

inflation of 2,5 percent over time (Norges Bank, 2013), while the Swedish Central 

Bank´s targets an annual consumer price inflation of 2,0 percent (Riksbanken, 2013).  

 

The total outstanding volume on the two Norwegian marketplaces, Oslo Stock 

Exchange and Oslo ABM was NOK 1 357 billion at the end of 2011, an increase of 5,2 

percent from 2010 (Statistisk Sentralbyrå, 2013). The total outstanding volume of bonds 

in Sweden at the end of 2011 was SEK 2 723 billion, which is an increase of around 6 

percent from the end of 2010 (Riksbanken, 2012). The Swedish government issues 
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bonds to finance any central government deficit, but also to offer investors good 

liquidity in Swedish government bonds.   

 

The Swedish bond market is approximately twice the size of the Norwegian market, and 

is a more liquid market than the Norwegian market (Folketrygdfondet, 2008). The 

Swedish Fixed-Income market has had an active second-hand market. However, the 

high turnover has decreased in the recent years. It seems that corporate bonds are held 

to maturity leading to low turnover in the second hand market (Riksbanken, 2012).  

 
Figure 2 Outstanding amounts in NOK billions  
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Figure 3 Outstanding amounts SEK billions 

 
 
 

Figure 3 and 4 show the outstanding amount for different sectors in Norway and 

Sweden respectively. In both markets the finance and public sector highly dominate the 

bond market. In both markets the bank sector comes third, however, the bank sector is 

clearly more dominating in the Norwegian bond market than in the Swedish market.  

 

Very few small and medium size Swedish and Norwegian corporations have credit 

rating, which makes it difficult for investors to assess the risk associated with investing 

in the bond. Further, the Swedish corporate bond market are dominated by a few large, 

well established companies, such as TeliaSonera, Volvo, Vattenfall, Vasakronan, and 

Atlas Copco.  

 

In general for the two markets, there has over the past years been seen a growing 

activity in the bond market. The increased activity might be a result of the stricter 

capital requirements for banks given by the Basel accord. The Basel framework is a 
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The Basel I, II, and III require banks to hold a higher level of common-equity capital 

compared to their risk based assets, in order to reduce the probability of bank failure 

and to increase financial stability (Ingves, 2012). 

 

Because of the stricter capital requirements, the bond market is becoming an 

increasingly important supplier of credit for financing Norwegian and Swedish industry. 

However, in Sweden the primary source of financing is still bank loans, but there are 

reasons to believe that the Swedish corporate bond market will continue to grow and to 

become an even more important funding alternative for Swedish corporations in the 

future.  

5.3 Credit spread   

A bond is a debt instrument requiring the issuer or the borrower to repay the lender or 

investor the amount borrowed plus interest over a specified period of time (Fabozzi, 

2012). Bonds with a fixed date when the amount borrowed is due and a contractual 

amount of interest are referred to as “plain vanilla” bonds. There has since the early 

1980s been introduced a variety of different bond structures to meet the different needs 

of investors. These new structures of bonds might include special, exotic features, 

which make it difficult to control for all the different risk components. Because our aim 

is to see if sustainability might reduce the credit spread, we have chosen to use “plain 

vanilla” bonds in order to control for the factors that literature states are determinants of 

the credit spread.  

 

The bonds included in the research are either fixed or floating rate bonds. When the 

bond is fixed the coupon rate is predetermined for the life of the bond. Unlike the fixed 

rate bond, the floating rate bond will have a variable coupon rate that follows a money 

market interest rate. For the two markets, the floating rate bonds will vary with the 

Norwegian Interbank Offered Rate or the Stockholm Interbank Offered Rate.    

 

When investing in corporate bonds, the investors will demand compensation in the form 

of a higher return, over investing in governmental bonds and treasuries. Therefore the 

yield on a bond issue is made up of two components (Fabozzi, 2012): 
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1. The yield on a similar maturity Treasury or Government bond issue 

2. A premium to compensate for the risks associated with the bond issue that does 

not exist in a Treasury issue – referred to as a spread. 

 

It is the latter that is of interest in this paper. The literature states that this spread is 

attributable to what is known as credit risk. Credit risk is commonly defined as the risk 

that the issuer of a bond will fail to satisfy the terms of the obligation with respect to the 

timely payment of interest and repayment of the amount borrowed (Fabozzi, 2012). 

This form of credit risk could also be referred to as default risk. Investors in the bond 

market often use the credit rating assigned by the three major rating agencies; Standard 

and Poor´s, Moody´s Investors´ Service, and Fitch Rating, when deciding the default 

risk of a bond issuance. The three agencies estimate the ability of the issuer to live up to 

its future contractual obligations and rate the issue and the issuer with a grade. When 

the agencies have assigned a rating to an issuer or issue, they monitor the bond issuer 

and bond issue in case there is a shift in creditworthiness. This is the second dimension 

of credit risk, namely the risk of downgrading. An unanticipated downgrade of an issuer 

or issue will lead to an increase in the credit spread sought by the market. This in turn 

will lead to a decline in the value of the issuer´s debt obligation or issue.  

 

The third dimension of credit risk is assigned to the risk that a bond issue will decline 

due to an increase in the credit spread. The performance of a corporate debt obligation 

and its return up to maturity is dependent upon how the credit spread of the bond issue 

changes (Fabozzi, 2012). There are two unique risks that can change corporate credit 

spreads, namely event risk and headline risk. Event risk is that an announcement of an 

event will lead to an immediate credit rating downgrade; this could be a corporation 

announcing that they are performing a corporate takeover. When the corporation has 

acquired the other firm, it will service the debt of both corporations, which could turn 

out to be too much of a financial burden.  

 

The more interesting risk form of credit spread regarding our research is the headline 

risk. In contrast to event risk, headline risk will not immediately result in a downgrade 

of the corporate debt, but it will have an adverse effect on the credit spread. Examples 
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of headline risks are a natural or industrial accident that would have an economic 

impact on the corporation, like in the case for British Petroleum and the Deepwater 

Horizon oil spill described in section 1.1.   

 

Because the credit risk is implied to be the largest determinant of the credit spread, 

credit risk is an important factor when pricing a bond. When the creditworthiness of the 

issuer changes, the price of the bond will fluctuate. These fluctuations are referred to as 

volatility, and how price volatile a bond is, is determined by the time to maturity, the 

initial yield and the coupon rate. In our research, all the bonds are issued at par value, 

and because of this, the initial yield equals the coupon rate. The characteristic of price 

volatility predicts that for a given coupon rate and initial yield, the longer the term to 

maturity the greater the price volatility (Fabozzi, 2012). In other words, bonds with 

longer maturity are seen as more risky.  

 

Even though most investors would rely on the credit ratings from Standard and Poor´s, 

Moody´s and Fitch when deciding to invest in a bond issue, it is important to keep in 

mind that there are other risk forms associated with investing in bonds that these 

agencies may not estimate in their assessment. Several researchers, (Collin-Dufresne et 

al. 2001; Elton et al. 2001; Longstaff et al. 2005; Gabbi and Sironi, 2005) have studied 

the credit spread, and even by using different approaches, they all find that credit risk do 

not make up the entire risk premium demand by investors. 

 

Previous research finds that credit risk does not exclusively explain the whole credit 

spread. In addition to our hypothesis that sustainability has an effect on the credit 

spread, we will now elaborate other risk forms we believe it is worth considering and 

controlling when studying the Norwegian and Swedish markets.  

 

Some bonds in our sample have included a call provision to their bonds. The provision 

gives the issuer the right to retire all or part of the debt before maturity. This is known 

as call risk, and for the investor the call provision has three drawbacks; the first is that 

when the bond has a call provision there is some uncertainty about the cash flow´s 

pattern. The second one is that the issuer will call the bond if the market interest rates 



 
 

42 

fall below the coupon rate. This expose the investor to reinvestment risk, as the investor 

will have to invest the money with a lower interest. The last point concerns the limited 

upside of investing in a bond with a call provision. The limitation originates from the 

possibility of the company calling the bond before the bond reaches the highest possible 

market value. The increase in the bond value might be due to an increase in demand for 

the bond, or a fall in market interest rate. Investors are usually compensated for the call 

risk by a discount on the price or a higher yield, however it is unknown if this 

compensation is adequate.   

 

Due to inflation the value of the cash flows from a security may vary, this form of risk 

is called inflation risk or purchasing-power risk, as it is a measure in terms of 

purchasing power. Because the interest rate is fixed for the life of the issue, all investors 

except the ones investing in floating rate bonds, is exposed to inflation risk. To the 

extent that market interest rate reflects the expected inflation, floating rate bonds have 

lower exposure to inflation risk.   

 

Liquidity risk is given by the spread between the bid price and the ask price on the bond 

quoted by a dealer. A wider spread is a sign of higher liquidity risk, which reflect how 

easily a bond can be sold at or near its value. To get a price that reflects the market 

value, the bond needs to be frequently traded. However, if the investor plans to hold the 

bond until maturity, liquidity risk is unimportant. The liquidity risk might be an 

important factor in the Norwegian and Swedish markets, as these two markets are 

relatively small compared to other bond markets and because they are considered to be 

low on liquidity. It is not impossible that an investor in the Norwegian and Swedish 

bond market would require a higher rate of return for holding bonds issued in the two 

markets, because of the low trading volumes in the markets. When the trading volume is 

low, it will be hard to get a price that is reflecting the market value of the bond and 

because of this it might not be possible for the investor to sell the bond whenever he or 

she wants.  

 

Understanding the different risk forms that play an important role in determining the 

credit spread is crucial when investing in bonds. If there is uncertainties regarding 
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which risk you are exposed to when investing in bonds, or any other financial 

instrument, one should abstain from investing.  

5.4 Interest rate swap 

The interest rate swap is in most countries increasingly used as an interest rate 

benchmark, even in the case of a liquid government bond market (Rakkestad, 2004). 

Even though the Swedish government bond market is more liquid than the Norwegian 

market, the two markets are still small compared to the international markets for 

government bonds. Because of questions regarding the liquidity in the markets and the 

outstanding volume, interest rate swap will be a better benchmark for the two markets. 

Poor liquidity and a low outstanding volume of government bonds will cause the yield 

on the government bonds to be considerably influenced by variation in supply and 

demand, leading the yield to not reflect the changes in required real rate of return or 

expectations about the inflation. This will not be a concern when using interest rate 

swap as the long-term benchmark, as these rates reflect the market interest rate and the 

future expectations regarding their curve. 

 

In a generic interest rate swap, the parties exchange interest payment on specified dates: 

one party pays a fixed rate and the other party pays a floating rate over the life of the 

swap. The floating rate of the swap is typically based on a reference rate, and most 

commonly used is the London Interbank Offered Rate (LIBOR) (Fabozzi, 2012). As we 

look at the Norwegian and Swedish markets, the SWAP rates will be based on 6-months 

Norwegian Interbank Offered Rate, NIBOR and Stockholm Interbank Offered Rate, 

STIBOR, which is the LIBOR equivalent for the two markets. 

 

The relationship between the swap rate and maturity is referred to as the swap curve. 

The expectation theory is one theory that has evolved to account for the shape of the 

yield curve. There are several forms of the expectation theory, but they all share a 

hypothesis about the behavior of short-term forward rates and also assume that the 

forward rates in the current long-term bonds are closely related to the market´s 

expectations about the future short-term rates. In small markets, as the Norwegian and 

Swedish, there might be some other factors affecting the yield curve, and hence the term 
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structure of the yield curve reflects the expectation of the future path of the interest rates 

as well as a risk premium (Bernhardsen, 2011). The preferred habitat theory proposes 

that the shape of the yield curve is determined by both the expectations of future interest 

rates and a risk premium, positive or negative, which reflect the investors aversion to 

either price or reinvestment risk. According to this theory the yield curve can be upward 

sloping, downward sloping, flat, or humped (Fabozzi, 2012). 

 

The swap curve is not a risk-free yield curve, it reflects the credit risk of the 

counterparty in the interest swap and it also reflects liquidity risk. However, the 

counterpart to an interest swap is usually a bank-related entity, hence the swap curve is 

also referred to as the interbank yield curve or the double A rated yield curve, as the 

banks that borrow money from each other is rated double A or above. In addition the 

liquidity of the interest rate swap has over the recent years increased to the point where 

is now more liquid than the market for some government bonds (Fabozzi, 2012).  

 

There are several advantages of using the swap curve over a country´s government 

securities curve (Fabozzi, 2012): 

 

1. There may be some technical reason why within a government bond market 

some of the interest rate may not be representative of the true interest rate but 

instead be biased by some technical or regulatory factor unique to that market. 

As there is nothing that has to be delivered in the swap market, the technical 

market factors have less of an impact. 

2. To create a representative government bond yield curve, a large number of 

maturities must be available. Which in most bond markets is not the case, as 

there are securities with only a few maturities issued. In contrast, a large number 

of maturities are quoted for the swap markets.  

3. The ability to compare government yields across countries is difficult as there 

are differences in credit risk for every country. In contrast, the swap curve is an 

interbank yield curve and thereby makes cross-country comparisons of 

benchmark interest rate easier.  

 



 
 

45 

Figure 4 Norwegian and Swedish 5 and 10 years SWAP rates 

 
 

As NIBOR and STIBOR are the market rates used in the swap agreement, the swap 

curve will reflect the changes in the markets rates, which again reflect the policy rates. 

This can be seen clearly from the drop in the swap curve from the middle of 2007 to the 

beginning of 2009, where the Norwegian Central Bank and the Swedish Central Bank 

cut their policy rates to coop for the financial crisis. These policy rates have remained 

low since 2009, and are believed to remain low for several years to come (The 

Norwegian Central Bank, 2013). 
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6 Methodology  

6.1 Sample selection 

When doing research one needs to consider what kind of sources to use, whether 

primary or secondary data is the most appropriate. Primary data is data observed or 

collected directly from first-hand experience, and is gathered for one specific research 

purpose. Secondary data is gathered or produced by other researchers and for another 

purpose (Gujarati and Porter, 2009). Obviously we are using secondary data as we are 

collecting data from databases and annual reports to a specific firm. The content of the 

annual reports are determined by the regulation of accounting principles, which provide 

both how companies should report the accounts, and what should be disclosed regarding 

environmental impacts (Regnskapsloven, 1998). Despite the stricter reporting 

requirements regarding environmental impact, researchers suggest that as little as 10% 

of Norway’s biggest companies meet legal requirements regarding environmental 

reporting (Vormedal and Ruud, 2009).  

 

The sample used in the study contains a combined list of Norwegian and Swedish firms 

listed on the Oslo Stock Exchange and Stockholm Stock Exchange (NASDAQ). The 

indices used are the main index called Oslo Børs Benchmark Index (OSEBX) and 

Stockholm Benchmark Index (OMX Stockholm Benchmark). Further, our analysis is 

based on firms listed on these indices during the period from January 2003 to December 

2012. During this timeframe 151 different firms have been listed on the two indices, but 

after deduction of missing values we obtain a list of 149 firms. Although the companies 

on Oslo Stock Exchange and Stockholm Stock Exchange originate from countries 

around the world, we will refer to them as Norwegian and Swedish companies.  

 

In order to gather bond issues we use the database from ThomsonReuters, DataStream, 

which is a financial database containing time series and statistics data on equities, 

bonds, economies, futures and options. We extract a list of all companies from the 

Norwegian and Swedish market who issued bonds in the period 2003 to 2012. By 

matching the firms who issued bonds with the list containing firms on the main indices 

we obtain a sample of 81 firms, which actually issued bonds in our research period. 
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After merging the data collected from the Stock Exchanges and DataStream and 

eliminating observation with missing values, a total of 400 observations of new bond 

issues remain for our analysis from 81 listed firms during the period 2003 to 2012.   

 

We collect bond-specific information from DataStream and Norwegian and Swedish 

Trustee. Through Stamdata, the Norwegian and Swedish Trustee delivers reference data 

for Norwegian and Swedish debt securities. The depth and accuracy available in 

Stamdata are unique for the fixed income market in Norway and Sweden, making 

Stamdata the leading provider of reference data. Norwegian and Swedish Trustee 

(Stamdata) maintain comprehensive and detailed information where all data on bonds, 

such as date of issue, day to maturity, issue size and return type is available. In the 

analysis monthly bond data are used.   

 

When econometrically measuring the relationship between sustainability and credit 

spread specifications problems often arise because sustainability indicators frequently 

correlate with other firm ratios. This misspecification results in upwardly biased 

estimates of the financial impact of sustainability (McWilliams and Siegel, 2000). 

Besides the selection of an appropriate sustainability indicator, it is therefore essential to 

control for alternative influences on credit spread, labeled firm level control variables. 

We retrieve financial information about the bond issuer, referred to as firm level control 

variables, mainly from DataStream, but as some values were not available we manually 

gathered data from firms´ annual reports. The firm-specific variables have been 

crosschecked in order to be sure that the two sources used provide us with correct and 

comparable information.   

 

The dummy variable, which identify whether a firm is sustainable or not, is obtained 

through RobecoSAM. The sustainability variable gets the value 1 if the firm is listed on 

the Dow Jones Sustainability Index and zero otherwise. Following the “best-in class 

approach,” the index measures the performance of the world’s sustainability leaders. 

 

Government securities have traditionally been used as benchmarks for long-term 

interest rates for fixed coupon corporate bond. For example, the yield on a corporate 
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bond could be priced as the yield on a government bond of the same duration. In 

addition, previous studies measure the dependent variable Credit Spread as the 

difference between the corporate bond yield at issuance and a Treasury bond yield with 

comparable maturity. However, today we see that the market for interest rate swaps is 

also used. Previous research provides support for the increased use of the interest rate 

swaps as a benchmark yield when pricing corporate bonds. With the support from 

previous research we gathered daily Norwegian and Swedish interest rate swaps with 

comparable maturity from Bloomberg. Floating bonds are based on markets interest 

rates and for our sample this rates are three months NIBOR and STIBOR, which we 

gathered from Norwegian and Swedish Central Banks. NIBOR and STIBOR is a 

collective term for the Norwegian and Swedish money market rates and are intended to 

express the cost of unsecured lending by one bank to another. 

 

According to Bessembinder et al. (2009) variable coupon and zero coupon bonds, as 

well as perpetual bonds tend to be unique and behave more like equities. Motivated by 

this our sample contains only floating and fixed rate bonds without any special features, 

as these exotic return types will make the calculation of credit spread difficult. In 

addition, we exclude bonds with maturity less than one year. The probability of default 

in the case of very short-term bonds is low and may reduce these bonds’ sensitivity to 

any factors used to explain the credit spread. Finally, since banks operate under 

different regulations and have different debt financing activities than industrial firms 

(Jiang 2008; Khurana and Raman, 2003), we exclude bonds issued by banks, which 

amount to 70 observations. After excluding bonds with the features mentioned above a 

total of 330 observations remain for our analysis from 76 listed firms during the period 

2003 to 2012.   
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Table 1 Sample selection 

 Norway Sweden  

 Removed Sample Size Removed Sample Size Full Sample 

Initial sample  3242  1212 4454 

Saving banks 1260 1982 449 763 2745 

Not listed 1633 349 481 282 631 

Foreign Firms 3 346 2 280 626 

Maturity <1,0 48 298 0 280 578 

Various issues 42 256 18 262 518 

Missing values 43 213 75 187 400 

Large banks* 26 187 44 143 330 

Total  187  143 330 

* Large banks includes DNB, Nordea, Swedbank, SEB and Handelsbanken  

6.2 Measurement of sustainability - RobecoSAM 

In our study we use the RobecoSAM ratings data to measure sustainability of a 

company. RobecoSAM provided us with a list of the firm on the Dow Jones 

Sustainability Index Europe from 2003-2012, Norway and Sweden included.   

 

SAM, Sustainable Asset Management, has since 1999 been conducting the Corporate 

Sustainability Assessment (CSA), which serves as a framework for measuring corporate 

sustainable performance. The rules-based methodology of the framework pursues a 

“best-in-class” approach, which allows SAM to focus on financially material sector-

specific sustainability issues that have a link to superior long-term financial 

performance.  

 

This framework has served as the backbone for the construction of the Dow Jones 

Sustainable Indexes, DJSI. SAM invite the 2500 largest publicly traded companies, 

measured by the free-float market capitalization on the Dow Jones Global Stock Market 

Index to participate in the annual assessment.  
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The companies, which participate in the assessment, are scored along three dimensions, 

Economic, Social, and Environment dimensions. Each of these dimensions consists of 

on average 6-10 criteria, which again consist of approximately 2-10 questions. Each 

question receives a score of between 0-100 points and is assigned a pre-defined weight 

within the criteria.  

 

SAM aims to see if the companies are aware of the sustainability issues they face in the 

business they operate, and if they have implemented any strategies to address these 

issues. Therefore the questions in each criterion are structured to capture and evaluate 

the following elements (RobecoSAM, 2012): 

 

1. Awareness of the importance of these factors to its financial success. 

2. Determination of the potential financial impact (i.e. materiality) of its exposure 

to sustainability factors. 

3. Implementation of strategies to manage these sustainability risks or to capitalize 

on related opportunities in a manner that is consistent with its business models. 

4. Measure of results in relation to stated KPIs in order to evaluate the 

effectiveness of its sustainability strategy. 

5. Validation or external audit of stated results. 

6. Transparent communication of its corporate sustainability strategies and extent 

to which stated target have been met.  

 

At least 50% of the questionnaire is industry-specific related, as SAM is convinced that 

those sector-specific sustainability opportunities and risks play a key role in a 

company´s long-term success. It makes no sense to compare a banks response to climate 

change with a manufacturing company´s exposure to climate change risk.  

 

The questions are predefined multiple-choice questions, which are assigned a number of 

points between 0-100. When a qualitative response is allowed, the response is evaluated 

using a predefined appraisal method and converted into a quantitative score. To ensure 

that the assessment is based on true information, the companies must submit 

documentation to support the answers they have reported.  
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The maximum Total Sustainability Score equals 100 and consists of the weights of each 

dimension, which is calculated as the sum of the criteria weights within the respective 

dimension.  

 
𝑇𝑜𝑡𝑎𝑙  𝑆𝑢𝑠𝑡𝑎𝑖𝑛𝑎𝑏𝑖𝑙𝑖𝑡𝑦  𝑆𝑐𝑜𝑟𝑒

=    (𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑄𝑢𝑒𝑠𝑡𝑖𝑜𝑛  𝑝𝑜𝑖𝑛𝑡𝑠  𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 ∗ 𝑄𝑢𝑒𝑠𝑡𝑖𝑜𝑛  𝑊𝑒𝑖𝑔ℎ𝑡

∗ 𝐶𝑟𝑖𝑡𝑒𝑟𝑖𝑜𝑛  𝑊𝑒𝑖𝑔ℎ𝑡) 

 

Based on this sustainability data SAM identifies the companies that are more likely to 

outperform as a result of their adoption of sustainability best practices, and include the 

top 10% of the companies within each industry in the DJSI World.  

 

6.3 Empirical study 

We now consider the statistical properties of the Ordinary Last Square (OLS) - 

regression in relation to our sample, as an introduction to the estimation and analysis of 

the multiple regression models. “Basic Econometrics” by Gujarati and Porter (2009) is 

used as a reference throughout this section.   

 

It is crucial to consider the availability of the appropriate data in order to get a 

successful econometric analysis. Three types of data may be available for empirical 

analysis: time series, cross-section and pooled data, the latter is a combination of time 

series and cross-section data. Time-series is a set of observations on the values that a 

variable takes at different times. Cross-section data describes each of many different 

individuals or units at a single point in time. Pooled data is a combination of both time 

series and cross-section data.  

 

Our sample consists of data for several companies collected over a number of years, 

which is a classical example of pooled data. Further, the dataset gathered consists of 

multiple bonds issued by the same firm over time and therefore has some features of 
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panel data as well. However, perfect panel data would involve observations of each firm 

periodically. Bond issues, however, are not a periodically event in our sample. Some 

firms routinely issue bonds at an annual basis, while others use the bond market at more 

sporadic basis. Therefore, companies may have large gaps in the time dimension in the 

dataset. Hence, our dataset eliminate the assumption of periodically observation and due 

to this limitation we need to add all bonds into a cross-sectional data set.  

 

It is essential to control for alternative influences on the credit spread, labeled firm and 

bond level control variables, in order to uncover the true relation between sustainability 

and credit spread. This promotes the use of multiple regression models, which enables 

the estimation of sustainability holding all other relevant factors constant. The most 

powerful and popular method of regression analysis is the method of ordinary least 

squares. The estimators obtained are known as the least-square estimators, as they are 

derived from the least squares principles. We will need to consider some statistical 

properties of the OLS estimator. These are properties that hold only under certain 

assumptions about the way the data were generated. In our analysis we need to control 

for if these assumptions are fulfilled in order to establish a framework for our analysis. 

6.3.1 Assumptions of Classical linear regression model  

The Gaussian or classical linear regression model, which is the cornerstone of the most 

econometric theory, makes 10 assumptions for the multiple regression analysis.  

 

1. Linear regression model, or linear in the parameters.  

2. Fixed X values or X values independent of the error term. This means we 

require zero covariance between the error term and each X variables.  

𝑐𝑜𝑣   𝑢! ,𝑋!! =   𝑐𝑜𝑣   𝑢! ,𝑋!! = 0 

3. The error term has zero expected value. 

𝐸 𝑢! 𝑋!! ,𝑋!! = 0     for each i 

4. The error term has constant variance, homoscedasticity.  

𝑣𝑎𝑟   𝑢! = 𝜎! 

5. No autocorrelation, or serial correlation between disturbances.  
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𝑐𝑜𝑣   𝑢! ,𝑢! =   0                            𝑖 ≠ 𝑗 

6. The number of observations n must be greater than the number of parameters to 

be estimated. 

7. There must be variation in the values of the X variables.  

8. No exact collinearity between X variables, multicollinearity.  

9. The regression model is correctly specified, meaning there are no specification 

biases.   

10. The stochastic (disturbance) term is normally distributed.  

 

Given these assumptions of the classical linear regression model, the least squares 

estimators in the class of unbiased linear estimators, have minimum variance. This 

means that they are the best linear unbiased estimators (BLUE). More technically, 

BLUE means that the estimates will have an expected value equal to the true value in 

the population (unbiased) and have the smallest variance (best) of any linear estimator. 

Moreover, if these assumptions are not fulfilled our hypothesis tests are unreliable. 

Hence, before drawing any conclusions, we have to investigate whether the assumptions 

of the regression model are fulfilled.  

 

In our analysis we particularly worry about four kinds of assumption violations, namely 

endogeneity (2), heteroscedasticity (4), autocorrelation (5), multicollinearity (8), and the 

errors being normally distributed (10). Below we will discuss why violations of the 

assumptions are under concern and leading the OLS estimators not to be BLUE.  

 

The second assumption about constant expected error term might be violated if one or 

more important explanatory variables are omitted from the model. If these omitted 

variables explain some of the variation in the dependent variable and at the same time 

correlate with one or more of the independent variables this will lead to a correlation 

between the error term and some of the independent variables. This correlation between 
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the error term and independent variables fail the assumption of constant expected error 

term and thus lead to an endogeneity problem. 

 

The fourth Gauss-Markov assumption about homoscedasticity requires equal variance 

of the error given any values of the independent variables, meaning the error term has 

constant variance. However, each one of the stochastic variables might have their own 

variance and the consequence is that the OLS estimator is not BLUE. This assumption 

is important in order to calculate the standard errors of the estimated coefficients and a 

violation will fail to fulfill the requirement of homoscedasticity. Consequently, the use 

of OLS may provide inaccurate t- and F-statistics that could result in misleading 

conclusions.  

 

The fifth assumption requires no autocorrelation between disturbances. It may be 

problematic to justify for no autocorrelation between error terms, in other words that the 

error term of different observations do not correlate. Our sample contains of multiple 

bond issues by the same firm, as a small minority of firms carries out frequent bond 

issues. This may result in correlated residuals, which can invalidate the regular OLS 

standard error.  

 

The eighth assumption concerns multicollinearity. If the regression coefficient of the x 

variables is indeterminate and their standard errors are infinite, one has perfect 

multicollinearity. If multicollinearity is less than perfect, the regression coefficients, 

although determinate, possess large standard errors in the relation to the coefficient 

themselves. Which means that the coefficients cannot be estimated with great precision 

or accuracy.    

 

The last assumption in order to test hypothesis requires knowledge of the full 

distribution of the coefficients, meaning we are assuming that the unobservable error is 

normally distributed. The tenth Gauss-Markov assumption is valid if all independent 

variables are normally distributed. According to the central limit theorem, for large 

sample the OLS estimator are approximately normally distributed regardless of the 

distribution of the individual variables (Gujarati and Porter, 2009).  
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6.4 Empirical model 

In order to obtain satisfying results it is essential to use appropriate variables in the 

model. Therefore, based on prior research, Menz (2009) and Ge and Liu (2012), we use 

the following empirical model to test the effect of sustainability on the credit spread of 

new corporate bond issues. Even though our data is not identical to their data material 

we consider this as sufficient for our analysis.  

 

𝐶𝑟𝑒𝑑𝑖𝑡𝑆𝑝𝑟𝑒𝑎𝑑! =

  𝛽! +   𝛽!𝑆𝑢𝑠𝑡𝑎𝑖𝑛𝑎𝑏𝑙𝑒! +   𝛽!𝐹𝑖𝑟𝑚𝑆𝑖𝑧𝑒! +   𝛽!𝑅𝑂𝐴! +   𝛽!𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒! +   𝛽!𝑍𝑠𝑐𝑜𝑟𝑒! +

  𝛽!𝑀𝑎𝑡𝑢𝑟𝑖𝑡𝑦!" +   𝛽!𝐼𝑠𝑠𝑢𝑒𝑆𝑖𝑧𝑒!" +   𝜀!       

	  

6.4.1 Dependent  

Previous studies, Jiang (2008), Shi (2003) and Wang and Zhang (2009), measure the 

dependent variable Credit Spread as the difference between the corporate bond yield at 

issuance and a Treasury bond yield with comparable maturity. The credit spread of a 

corporate bond or another debt instrument represent a compensation for the risks, which 

the investor additionally incurs in comparison to a risk-free investment, for example 

government bond (Menz, 2010). According to Ge and Liu (2012) the variable credit 

spread is a direct and accurate measure of issuers’ incremental cost of a bond over a 

comparable risk-free Treasury bond. Consequently, bond yield spread captures the risk 

premiums that bond issuers’ pay to bond investors to raise funds from the corporate 

bond market.  

 

Our sample consists of two return types. For our floating rate bonds, the interest is 

calculated based on market interest rate, NIBOR and STIBOR, and a risk premium that 

we gathered directly from StamData. These instruments are free of any market rates 

changes relative to the coupon rate, as the interest rate will move according to market 

rates.  

 

This is not the case for fixed rate bonds, which will be exposed to interest rate risk, as 

market rates change relatively to the promised coupon (Fabozzi, 2012). In order to 
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overcome the problem of the two different return types we match the fixed rate bonds 

with duration equivalent swap interest rates, which are subtracted from the fixed 

coupon. This will remove the effect of some of the different risk exposure explained in 

section 5.3. Interest rate swaps reflect the required real rate of return and expectation of 

future inflation and the different exposure to the interest rate for the two return types 

will in theory not affect the spread.  

 

None of our bonds are issued with a discount from par value, the coupon rate is 

approximately the market yield and adequate, hence, it is justified using the coupon rate 

in place of the yield to maturity (Bodie et al. 2008).  

6.4.2 Explanatory variable 

Many previous studies that tried to measure the relationship between social and 

financial performance face the problem of how to measure it. Due to complex 

interrelations and numerous elements of a “good” and holistic corporate policy, 

sustainability is not easy to measure and the perception of sustainability is subjective. 

Therefore, from a practical point of view we decided to use a specialized external 

database in order to decide whether a firm is classified as sustainable or not.  

 

Previous studies have mainly used the rating agency, Kinder, Lydenberg and Domini 

(KLD) as an external service as they specialize on the analysis and assessment of 

corporate social performance. However, a disadvantage of the KLD database is that it 

primarily contains information about U.S. corporations. For that reason, the 

RobecoSAM is used in this study to be able to measure firm-specific sustainability. 

Furthermore, in order to separate whether a firm is sustainable or not we use the Dow 

Jones Sustainable Index, launched in collaboration with RobecoSAM. In other words, 

by dummy code the explanatory variable, the sustainability variable gets the value 1 if 

the firm is listed on the Dow Jones Sustainability Index and zero otherwise.   

6.4.3 Control variables  

To control for other factors that might influence the credit spread we have included 

some bond specific and firm specific variables. The bond specific data are gathered 

from the Norwegian and Swedish Trustee and Datastream, while the firm specific data 
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are gathered from Datastream and Annual Reports. The firm specific variables are 

calculated by using the financial information from the year immediately prior to the 

issue. This is done because when assessing the firm and whether or not to invest in their 

corporate bonds, this is the information available for the investor. We will first present 

firm level variables, including total assets, return on assets, leverage ratio and z-score, 

and then bond level variables which include maturity and issue size. Finally, we 

describe special bond features added to the model in order to see if they have any 

significant influence on the credit spread.    

 

6.4.4.1 Total Assets 

First, the influence of a company size has to be considered because it is likely that larger 

firms have more resources to invest in for example social responsible factors and is able 

to afford to be sustainable. Therefore, total asset is a proxy for the size of the issuer, 

measured at the end of the fiscal year prior to the issue. By using the natural logarithm 

of total assets the coefficient estimated is directly interpretable as approximate 

proportional differences (Gelman and Hill, 2007). Issuers with larger assets are 

perceived to be less risky, in the form of lower default risk, than those with smaller total 

assets. Consequently, we predict this variable to be negatively related to the credit 

spread.  

6.4.4.2 Return on Assets 

Calculated as 

𝑅𝑂𝐴 =
𝑁𝑒𝑡  𝐼𝑛𝑐𝑜𝑚𝑒
𝑇𝑜𝑡𝑎𝑙  𝐴𝑠𝑠𝑒𝑡𝑠 

 

The issuers return on assets, defined as net income over total assets at the end of the 

fiscal year immediately prior to the bond issue (Brealey et al. 2008). The variable 

measures the income available to debt and equity investors per dollar of the 

corporation’s total assets. A higher return on assets generally implies greater 

profitability (Brealey et al. 2008). Therefore we expect return on assets to be negatively 

related to the credit spread. 
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6.4.4.3 Leverage Ratio:  

Calculated as 

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 =
𝐿𝑜𝑛𝑔  𝑡𝑒𝑟𝑚  𝑑𝑒𝑏𝑡
𝑇𝑜𝑡𝑎𝑙  𝐴𝑠𝑠𝑒𝑡𝑠  

 

Leverage ratio is calculated as the long-term debt divided by the issuer´s total assets at 

the end of the fiscal year immediately prior to the corporate bond issue, and measures 

how much financial leverage the company has taken on (Brealey et al. 2008). A higher 

leverage ratio implies that if the company experiences a profit downturn and because of 

this is not able to meet its debt obligations, this may lead to higher default risk (Brealey 

et al. 2008). Because of the interpretation of the leverage ratio we expect this variable to 

be positively related to the credit spread.  

6.4.4.4 Z score:  

The credit spread of a corporate bond represents a compensation for the risks, which the 

investor consequently incurs in comparison to risk-free investments. Among the main 

components of this risk premium we have credit risk, liquidity risk and systematic risk. 

Consequently, when estimating the empirical relationship the creditworthiness of the 

company has to be explicitly taken into account in order to make sure that the 

sustainability indicator ultimately measures not only the credit risk.  

 

Altman`s (2002) Z score is a measure of the firm’s financial strength and is calculated 

as follows: 

 

𝑍𝑠𝑐𝑜𝑟𝑒 = 1,2 ∗
𝑤𝑜𝑟𝑘𝑖𝑛𝑔  𝑐𝑎𝑝𝑖𝑡𝑎𝑙
𝑡𝑜𝑡𝑎𝑙  𝑎𝑠𝑠𝑒𝑡𝑠 + 1,4 ∗   

𝑟𝑒𝑡𝑎𝑖𝑛𝑒𝑑  𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠
𝑡𝑜𝑡𝑎𝑙  𝑎𝑠𝑠𝑒𝑡𝑠 + 3,3 ∗

𝐸𝐵𝐼𝑇
𝑡𝑜𝑡𝑎𝑙  𝑎𝑠𝑠𝑒𝑡𝑠

+ 0,6 ∗
𝑚𝑎𝑟𝑘𝑒𝑡  𝑣𝑎𝑙𝑢𝑒  𝑜𝑓  𝑒𝑞𝑢𝑖𝑡𝑦
𝑏𝑜𝑜𝑘  𝑣𝑎𝑙𝑢𝑒  𝑜𝑓  𝑡𝑜𝑡𝑎𝑙  𝑑𝑒𝑏𝑡 + 1,0 ∗

𝑠𝑎𝑙𝑒𝑠
𝑡𝑜𝑡𝑎𝑙  𝑎𝑠𝑠𝑒𝑡𝑠 

 

This variable is a proxy for credit rating, as few Norwegian and Swedish companies are 

rated by prestigious agencies like Standard & Poor’s, Moody’s and Fitch, which are the 

traditionally predominant indicators of credit risk. The higher the Z score, the lower the 
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default risks. Therefore, we expect this variable to be negatively related to the credit 

spread.  

6.4.4.5 Maturity: 

Bonds are also subject to the systematic interest rate risk, because their prices may vary 

depending on movements of market yields (Fama and French, 1993). According to Kao 

(2000) the risk premium as measured by the credit spread is a positive function of the 

bond maturity. In order to reduce this distorting influence of different maturities on the 

valuation, the duration of the bond is used in the analysis as a control variable for the 

interest rate risk. According to Fong and Fabozzi (1985), the higher the duration is, the 

more sensitively the bond prices react to variations in interest rate. As discussed in 

section 5.4 the yield curve can be upward sloping, downward sloping, flat, or humped, 

and because of this we use a reciprocal model for calculating the relationship between 

credit spread and maturity. Bonds with longer maturity are seen as more risky than 

those with shorter maturity; therefor we expect this variable to be positively related to 

the credit spread. 

6.4.4.6 Issue Size 

Issue size is measured as the natural logarithm of the amount issued. A larger issue can 

enjoy a lower credit spread due to the economies of scale in underwriting (Sengupta, 

1998), and it is also associated with higher interest among investors and more secondary 

market trading (Yu, 2005). Because of this we expect issue size to be negatively related 

to the credit spread.    

6.4.4.7 Putable 

This is a dummy variable for the bond having a put option embedded to it. A put option 

grants the investor the right to sell back the bond at par value, usually in the terms of an 

event or at a specified date. This option feature is favourable to the investor if the 

market interest rates rise after the issuance date, thereby reducing the bond´s price and 

the bondholder can force the issuer to redeem the bond at the principal value. In fact, for 

a bond with a favourable option embedded, the interest rate on the issue might be less 

than the one of a comparable benchmark issue (Fabozzi, 2012). Because of this we 

expect put variable to be negatively related to the credit spread. 
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6.4.4.8 Callable 

This is a dummy variable for the bond having a call option embedded to it. A call option 

grants the issuer the right to retire the debt, fully or partially, usually at predefined dates 

before the scheduled maturity date. The option feature is favorable to the issuer by 

allowing them to replace an outstanding bond issue with a new bond issue that has a 

lower coupon rate than the outstanding issue because markets interest rates has 

declined. Because of this we expect the call variable to be positively related to the credit 

spread (Fabozzi, 2012).  

6.4.4.9 Fixed 

This is a dummy variable for if the bonds are fixed or floating, where the dummy takes 

the value 1 if fixed and zero otherwise. We measure the credit spread for fixed bonds on 

the issue date, where coupon rate equals yield to maturity as the bonds are issued at par. 

As explained in section 5.3 fixed bonds have more risk, other than credit risk. Therefore 

we suspect that fixed bonds will have a higher credit spread, and that the dummy 

variable will be positively related to the credit spread. 

6.4.4.10 Country Level Variable 

Since our sample consists of bonds issued in two different markets we will check if 

there are any differences between the two countries. We include a dummy variable, 

which takes the value of 1 if issued in Sweden and zero otherwise. As the Swedish bond 

markets have a more liquid second hand market and government bond market, we 

suspect that the country dummy variable will have a negative relationship with the 

credit spread.  
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7. Descriptive statistics 

7.1 Univariate analysis  

We present next a descriptive analysis of the different explanatory variables and their 

correlations to other variables. At the end we review the average spread in the full 

sample and for the two markets studied. This is done in order to offer an introductory 

discussion of the structure and the expected relations of the regression model.  

 

Saving banks and other financial institutions are highly dominating our initial sample 

gathered from DataStream. Industries dominating the sample can affect the estimated 

relations to the spread and the result may be biased and distort the overall interpretation 

(Wooldridge, 2006). If we take financial institutions as an example, they have an 

average total asset of NOK 2,159 billions compared to the complete sample with an 

average of NOK 451 billions. This large gap may affect the estimated relation between 

credit spread and firm size in the full sample. However, due to the fact that banks have 

different debt structure we chose to eliminate financial institutions in the regression 

sample. Even though we are eliminating 70 observations from our sample in order to 

overcome this problem, our remaining sample is still sufficient.  

 

Table 2, provides descriptive statistics of the observations for the full sample by year 

and further the differences between Norway and Sweden. The sample period is from 

2003 to 2012, a ten-year period.  
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Table 2 Descriptive by year 

 Norway Sweden Full Sample 

 Frequency Percentage Frequency Percentage Frequency Percentage 

2003 15 8,00 1 0,7 16 4,85 

2004 18 9,63 2 1,4 20 6,06 

2005 26 13,90 7 4,90 33 10,00 

2006 22 11,77 8 5,60 30 9,09 

2007 14 7,49 22 15,38 36 10,91 

2008 8 4,28 8 5,59 16 4,85 

2009 32 17,12 16 11,19 48 14,55 

2010 19 10,16 22 15,38 41 12,42 

2011 11 5,88 18 12,59 29 8,79 

2012 22 11,77 39 27,27 61 18,48 

Total 187 100 143 100 330 100 
 

 

In total, there are 330 observations in the full sample, 330 new bond issues by 76 firms.  

Where 187 issues are from the Norwegian market and 143 issues are from the Swedish 

market. In the full sample we can see an increasing trend. In 2003 the sample contains 

16 new bond issues, while in 2012 the table shows 61 new bond issues. This support the 

trend seen in the Norwegian and Swedish market as discussed in section 5.2.  

 

Table 3 summarizes the descriptive statistics for the full sample, and the variables 

included in the model.  
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Table 3 Descriptive statistics full sample 

Variable N Mean Median Std Dev Minimum Maximum 

CreditSpread 330 227.02 165.25 221.47 -14.15 1160.25 

Sustainable 330 0.23 0 0.42 0 1 

FirmSize 330 17.31 17.24 1.54 12.05 20.46 

ROA 330 0.03 0.03 0.12 -0.70 0.83 

Leverage 330 0.27 0.27 0.16 0 0.74 

Z-Score 300 1.75 1.60 1.11 -1.40 7.40 

Maturity 330 0.25 0.20 0.12 0.07 0.99 

IssueSize 330 12.84 12.86 0.65 10.72 14.56 

Country  330 0.4333 0 0.50 0 1 

 

7.1.1 Dependent variable 

According to table 3, the average credit spread for the full sample is 227 basis points 

(about 2.27%). Further, the minimum and maximum credit spreads are –14.15 and 

1160.25 basis point respectively.  

7.1.2 Explanatory variables 

76 of the observations are listed on the Dow Jones Sustainability Index, suggesting that 

approximately 23% of the observations are categorized as credit spreads for sustainable 

firms.  

 

Table 4 describes the frequency of bond issues categorized as sustainable, number of 

years included on the index and the specific year the firm were included. Shown in table 

4 only 9 different firms have been listed on the Dow Jones Sustainability Index during 

our sample period at the same year as they issued bonds. For example Aker Solution has 

both been listed on the index and issued bonds during our sample period, but not in the 

same year and is therefore not categorized as a sustainable company in our sample.  
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In addition, the same firm may have been listed on the index over the entire sample 

period, meaning a firm has several observations in the same year, which all are 

categorized as sustainable. For example, Volvo AB is listed on the index each year from 

2003 to 2012, and accounts for 51 of total 76 observations on the sustainability index.  

 

Further, as the Dow Jones Sustainability Index is an index containing 2500 of the 

largest companies in the world. The firms that are classified as sustainable in our sample 

have an average size of NOK 255 billions (e17.31) and are above the average size of 

NOK 88 billions in the full sample. However, the sustainable firms do not seem to be 

less risky, as the Z-score is 1,7 for the sample containing only sustainable firms, see 

Appendix A.  

	  

Table 4 Descriptive statistics Dow Jones Sustainability Index 

Firms listed on the Dow Jones Sustainability Index 

Firm  Observations Times included Years 

Orkla  1 1 2011 

Statoil 1 1 2003 

Storebrand 2 1 2010 

Telenor 4 1 2006 

Electrolux AB 2 2 2006, 2007 

Sandvik AB 11 5 2008,2009,2010,2011,2012 

Skandia AB 1 1 2012 

SKF AB 3 2 2008, 2010 

Volvo  51 10 2003-2012 

 

7.1.3 Firm characteristics  

The variable return on assets has an average of 3 % and varies from -70% to 83%, table 

3. The negative return on assets of 70% is due the Norwegian company Blom ASA, 

which in 2011 reports a net loss of NOK 361 million (Blom ASA, Annual report 2011). 

The leverage ratio has an average and median of 27%, which is in accordance to Ge and 

Lie (2012) who reports an average and median of 28% and 26% respectively. The 
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median Z-score is 1.60, which equals a credit rating of B transformed into Standard & 

Poors rating scale (Altman, 2002). This rating implies defined by S&P that more than 

half of new bond issues are “vulnerable to adverse business, financial and economic 

conditions but currently has the capacity to meet financial commitments.”   

7.1.4 Bond characteristics  

Table 3 shows that the average amount borrowed are NOK 465 million (e12.84 = 465 

million), while the median is NOK 386 million (e12.86 = 386 million). However, some of 

the issues are very large, for instance the largest has a par value of NOK 2 billion. The 

average and median maturity is approximately 5 years. However, as short term bond do 

not bear the same risk we have eliminated these from our sample.   

 

Table 5 presents a summarized classification over the observations in our sample. This 

is to get an overview over the distribution of bond in the two markets and special 

features added to the model.   

 
Table 5 Observation classification summarized 

Category Observations Percentage 

Norway 187 57% 

Sweden 143 43% 

Call 42 13% 

Put 52 16% 

Fixed 113 34% 

Floating 217 66% 

 

As shown in table 5, 57% and 43% of the issues bonds are originated from Norway and 

Sweden respectively. This confirms that the Swedish bond market is not as widely used 

as the Norwegian market as discussed in section 5.2. About 13% and 16% of new bonds 

issues have a call or put option respectively, together 29% of the observations have one 

of these two features. The distribution of return types consist of 34 % fixed rate bonds, 

and the remaining 66% of the bonds bear a floating coupon rate.     
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7.2 Correlation  

In order to form a picture of the relationship between the dependent variable and the 

control variables in our sample we use the bivariate correlation matrix (Ringdal, 2001). 

Pearson’s R is used to explain the strength and direction between the variables. This 

ranges from -1 to 1, where the value of 1 indicates perfect positive correlation and -1 

perfect negative correlation (Gujarati and Porter, 2009).   

 

Table 6 presents correlation matrix for the full sample. 

 
 



 
 

67 

Table 6 Pearsons correlation matrix 
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Sustainability, firm size, return on asset and default risk are all negative correlated with 

the credit spread. In other words, an increase in sustainability score, or one of the other 

variables, means a decrease in credit spread. In contradiction, leverage, maturity and the 

size of issue are positively correlated with the credit spread. Except from the issue size, 

these results are all consistent with our earlier predictions.   

7.3 The corporate bond yield spread  

Shown in table 3, the average credit spread for the full sample is 227 basis points (about 

2.27%), while the median is 165 basis points (about 1.65%). Further, the minimum and 

maximum credit spreads are –14.15 and 1160.25 basis point respectively. Some very 

risky firms are required by the market to pay a spread of more than 1000 basis point, 

causing the gap between the average and median. However, a standard deviation of 221 

indicates that the variation of the spread is beyond the extremes mentioned above. This 

may be an advantage regarding the estimation of the relation to credit spread by using 

OLS-regression (Wooldridge, 2006).  

 
Figure 5 Average credit spread during sample period 
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Figure 5 illustrates the development in the credit spread during our sample period. The 

financial crisis, starting late-2007, resulted in significant market distortion that might 

have affected the credit spread during this period and may explain the substantial 

increase in the following years. As the graph above illustrates, in 2009 the credit spread 

remained on average high as investors probably struggled to gain confidence in the 

financial markets. Moreover, over time the line seems to follow the business cycle, 

rising sharply in downturns and falling when the economy is booming. According to 

Bodie et al. (2008), the credit spread is determined by the default risk, which explains 

why investors require a higher yield in downturn periods. 

 

 

The blue line represents the spread for the Swedish market during our sample period, 

while the red line represents the Norwegian market. The graph above shows that overall 

the credit spread in the Swedish market is lower than in the Norwegian market. 

However, they mostly seem to follow the same cycle.      
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Figure 6 Average credit spread during in the two markets 
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8 Analysis and Results 
In this next part of our thesis we will present the estimated relations in our model, in 

order to explain the variance in the dependent variable credit spread.  

 

Z score is our proxy for default risk and as studied by Longstaff et al. (2005), Elton et al 

(2001) and Collin-Dufresne et al. (2001), default risk is an important part of the credit 

risk, it seems appropriate to start by making a model consisting of just the Z score and 

our control variable, Sustainable. Therefore, we start by making a simple regression 

where we just include the Sustainable variable and the Z score. 

 
Table 7 Only consisting sustainable and Z-score 

Variables Estimated 

Coefficients 

Standard Errors Significance  

Intercept 346,69 22,30 <0,0001 

Sustainable -138,44 27,10 <0,0001 

Z-score -50,22 10,29 <0,0001 

 

The estimated parameters are both significant at a 1% level and as expected negatively 

related to the credit spread. However, the two variables explain little of the variance in 

credit spread with a R square for the model of 13%. Which is a little worrying as 

Longstaff et al. (2005) find that default risk explains over 50% of the credit spread for 

double B rated and above rated bonds.  

 

Following previous research, Model 1 contains the variables we believe is crucial for 

explaining the variation in credit spread.  
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Table 8 Model 1 

Variables Estimated 

Coefficients 

Standard Errors Significance 

Intercept 454,06 258,51 0,0800 

Sustainable -23,17 36,00 0,5203 

Firm Size -49,10 9,83 <0,0001 

ROA -272,87 109,85 0,0135 

Leverage -144,36 78,45 0,0667 

Z-score -37,07 13,37 0,0059 

Maturity 171,42 96,96 0,0780 

Issue Size 54,34 17,25 0,0018 

 

8.1 Violation of Gauss-Markov’s assumptions 

We will now proceed with an investigation and explanation of what we did in order to 

not violate any of the five assumptions of OLS we were worried about.   

 

The total asset and issue size variables were initially thought to be on a natural 

logarithm form, and according to the diagrams in Appendix B, this form more closely 

fulfilled the requirement of normal distribution. By also applying the central limit 

theorem and with a sufficient sample size of 330 we conclude that our error term is 

normally distributed. 

 

Defined by Tintner (1965) autocorrelation is “lag correlation of a given series with itself 

lagged by number of time units.” Since we have cross-sectional data and no time-series 

autocorrelation this is not a concern in our sample. In cross-sectional data it is called 

spatial autocorrelation, however we have no reason to believe that the error term 

concerning one firm is correlated with the error term of another as our sample is 

randomly collected (Gujarati and Porter, 2009).  
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Table 9 present the correlation between the variables included in the model, which we 

use to control for multicollinearity.   

 
Table 9 Correlation of Estimates Matrix 

Correlation Matrix 

Variable Intercept Sustainable FirmSize ROA Leverage Z-score Maturity Issuesize 

Intercept 1.000        

Sustainable 0.2515 1.000       

FirmSize -0.4859 -0.6796 1.000      

ROA 0.1872 -0.0471 0.0078 1.000     

Leverage -0.2213 -0.0187 0.1269 -0.2448 1.000    

Z-score -0.1852 0.0450 -0.0146 -0.5529 0.4977 1.000   

Maturity -0.1203 -0.1228 -0.0161 0.1602 0.0693 0.0911 1.000  

IssueSize -0.7495 0.2024 -0.1850 -0.1773 0.0086 0.0705 0.0288 1.000 

 

After looking at the correlation of the estimates matrix, we see that the highest levels of 

correlation among coefficients are the one of -0,6796 between the sustainable variable 

and FirmSize, which cannot say to be perfect linear correlation. We also check the 

Variance-Inflation Factor, VIF. VIF shows how the variance of an estimator is inflated 

by the presence of multicollinearity. A rule of the thumb is that if the value of VIF of a 

variable exceeds 10, that variable is said to be highly collinear (Gujarati and Porter, 

2009). The VIF for our sample does not exceed 2 for any of our variables, see Appendix 

C. Our variables are significant and the R squared does not exceed 0.9, we conclude that 

we do not have to worry about multicollinearity in our sample. 

 

Even if we had near multicollinearity our OLS estimators will still be BLUE. The effect 

of multicollinearity is that it only makes it harder to get coefficient estimates with small 

standard errors.  

 

Another possible problem is if our variance term is non-constant.  This will violate the 

fourth assumption in the Classical Linear Regression model, and leading our model to 

have a problem with heteroscedasticity. There are several sources for heteroscedasticity, 

the problem can arise from the variance being non-constant, but it can also arise if our 
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model is not correctly specified, violating assumption nine of the CLRM. A rule of the 

thumb is that one should worry about the presence of heteroscedasticity when the 

largest error variance is more than ten times the smallest (Gujarati and Porter, 2009). 

The standard error presented in table 8 gives a first indication of heteroscedasticity in 

our sample. 

 

By applying the White test we do a post mortem check to see if our model suffers from 

heteroscedasticity. In step 1 we obtain the residuals from Model 1 and than run the 

following Auxiliary regression: 

 

  𝑢! = 𝛼! + 𝛼!𝑋! + 𝛼!𝑋! + 𝛼!𝑋!! + 𝛼!𝑋!! + 𝛼!𝑋!𝑋!……+ 𝑣! 

 

By regressing the squared residuals from our original regression on the original X 

variables, their squared values and the cross products of the regressors, we obtain the R 

squared from the Auxiliary regression, see Appendix D.  

 

Under the null hypothesis that there is no heteroscedasticity, it can be shown:  

 

𝑛 ∗ 𝑅!~!!"  𝜒!"!    

 

If the chi-squared value obtained in the equation above exceeds the critical chi-square 

value at the chosen level of significance the conclusion is that we have 

heteroscedasticity in our sample.   

 

We do the White test two times, first to check for pure heteroscedasticity where we 

include only the original X variables and their squared values. We get a value of 30.3, 

which exceeds the critical value of the Chi square distribution of 5.89186 (Gujarati and 

Porter, 2009; Table D4), leading us to reject the H0 about homoscedasticity.  

 

In the second step we include the cross products of the regressors in the auxiliary 

regression, and we now check for both heteroscedasticity and specification error. We 

calculated a value of 62.271, which again exceeds the critical Chi square distribution of 
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18.4926 (Gujarati and Porter, 2009; Table D4), leading us to reject the H0 about 

homoscedasticity.  

 

According to our results of the White test it seems that we either have the problem of 

non-constant variance, specification error or both, however we cannot tell the nature of 

the heteroscedasticity problem.  

 

In order to correct for heteroscedasticity we obtain the White´s heteroscedasticity-

corrected standard errors and conduct our statistical inference based on this standard 

errors. The corrected model is presented in table 10.  

 
Table 10 Model 1 corrected for heteroscedasticity 

Variables Estimated 

Coefficients 

Std error Significance Corrected 

Std. error 

Significance 

Intercept 454,02 258,51 0,0800 240,09 0,0595 

Sustainable -23,17 36,00 0,5203 30,46 0,4475 

Firm Size -49,10 9,83 <0,0001 9,59 <0,0001 

ROA -272,87 109,85 0,0135 114,25 0,0175 

Leverage -144,36 78,45 0,0667 95,48 0,1315 

Z-score -37,07 13,37 0,0059 12,55 0,0034 

Maturity 171,42 96,96 0,0780 111,10 0,1238 

Issue Size 54,34 17,25 0,0018 17,26 0,0018 

 

 

The corrected standard errors can be smaller or larger than the uncorrected standard 

errors. In our sample the corrected standard errors for intercept, sustainable, FirmSize, 

and Z score become smaller, while the corrected standard errors for return on assets, 

leverage ratio, maturity and IssueSize becomes larger than the uncorrected ones. The 

result of using White´s heteroscedasticity-corrected standard errors are that for the 

corrected standard errors, which become larger than the OLS estimators, the t values get 

smaller leading in our sample leverage ratio and maturity to become insignificant. 
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Even if the OLS estimators still are linear unbiased and are asymptotically normally 

distributed in large sample, they are no longer BLUE. Therefore we continue using the 

White corrected standard errors.   

8.2 Results of Model 1 

By being able to compare the importance of the different significant variables, we 

compute the standardized coefficients, which put the regressors on equal basis making 

them directly comparable. This makes us able to measure the effect not in terms of the 

original units in which the dependent and independent are expressed but in standard 

deviation units (Gujarati and Porter, 2009). In accordance with Ge and Liu (2012) we 

multiply the estimated parameter with the standard deviation of the parameter. 

 

In table 10 the sustainable coefficient is negative as expected, but not significant. 

Therefore the model fails to say anything about the relationship between credit spread 

and sustainability. The nature of this outcome will be further discussed in the next 

chapter.  

 

FirmSize, our control variable for the size of the issuer is, as expected, negatively 

related to the credit spread and significant at a 1 percent level. Since the standard 

deviation of FirmSize in the sample is 1.54, the coefficient of FirmSize suggest that an 

increase of one standard deviation in FirmSize is associated with a decrease of 75.6 

(49.10*1.54) basis points in the credit spread. This result implies that a larger firm can 

issue bonds at a lower cost. It support the argument made by Ge and Liu (2012) that 

issuer size can be a good proxy for equity risk and that larger issuers benefits from the 

lower cost of borrowing. 

 

Return on assets indicates how profitable a company is relative to its total assets. An 

increase in Return on Asset of one standard deviation in the sample suggests a decrease 

of 32.7 (272.87*0.12) basis point in the credit spread. This result supports our 

expectation and is significant at a 5 percent level.  
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The coefficient of leverage is negative, but not significant. Hence, we are not able to say 

anything about whether or not the variation in credit spread is caused by the amount of 

leverage. The implication of this will be discussed in the next chapter.  

 

The Z-score variable has, as expected, a negative effect on the credit spread and is 

significant at a 1 percent level. This implies that a firm with a high Z score is related to 

a low default risk, and can therefore issue bonds with a smaller risk premium.  Table 10 

shows that an increase in one standard deviation of the Z-score variable is associated 

with a decrease of 41.1 (37.07*1.11) basis points in the credit spread.  

 

The Maturity coefficient is positive as expected, however it is not significant. This 

implies that the model fails to say anything about the relationship between the credit 

spread and years to maturity.  

 

The estimated parameter for issue size is positive and significant at a 1 percent level, 

suggesting that investors require a higher risk premium for the increasing default risk 

that comes of a higher debt burden. By standardizing the variable an increase in one 

standard deviation of IssueSize will increase the credit spread by 35.3 (54.34*0.65) 

basis points.   

 

Overall, the independent variables in the model explains about 23,3% of the variance of 

the dependent variable, credit spread.  

8.3 Results of Model 2 

In Model 2 we want see if there are any statistically significant differences between the 

credit spreads of Norwegian and Swedish bonds. Table 11 summarizes the model when 

including the dummy variable Country, which takes the value of 1 if issued in Sweden 

and zero otherwise. 
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Table 11 Model 2 

Variable Estimated 

Coefficient 

Corrected 

Standard Errors 

Significance 

Intercept 415,88 237,77 0,0812 

Sustainable -8,53 30,60 0,7807 

Firm Size -44,93 9,75 <0,0001 

ROA -260,86 114,65 0,0236 

Leverage -147,78 94,77 0,1199 

Z-score -34,21 12,30 0,0057 

Maturity 187,35 111,86 0,0949 

Issue Size 52,24 17,33 0,0028 

Country -43,45 24,37 0,0755 

 

The country variable is negative and significant at the 10 percent level. This implies that 

the Swedish bonds in our sample have, in basis points, a 43.45 smaller credit spread 

than the Norwegian Bonds. Model 2 have a R squared of 23,84%. 

8.4 Robustness check 

Next we check whether including a feature in the bond, call or put, have any effect on 

the credit spread in our sample. We report only the heteroscedasticity corrected error 

terms in this model. 
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Table 12 Model 1 including bond features 

Variables Estimated 

Coefficients 

Corrected 

standard errors 

Significance 

Intercept 186,08 218,04 0,3941 

Sustainable -15,91 27,89 0,5690 

Firm Size -17,42 8,53 0,0421 

ROA -311,55 89,22 0,0005 

Leverage -117,11 73,87 0,1139 

Z-score -25,49 8,19 0,0020 

Maturity 124,08 87,98 0,1594 

Issue Size 25,82 14,59 0,0778 

Call 303,44 38,29 <0,0001 

Put 195,33 26,15 <0,0001 

 

 

Both of the dummy variable for call and put are statistically significantly on a 1% level, 

however as the call variable has a positive relation to credit spread as expected the put 

variable do not have the sign that we expected.  In our sample investors require a 195 

basis point higher risk premium for bonds with a put feature, which is not in line with 

what the put feature represent or what Ge and Liu (2012) found. By including the 

special features on the bonds the R squared increase to about 47,5%.  
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Table 13 Model 2 including fixed and floating 

Variables Estimated 

Coefficients 

Corrected 

standard errors 

Significance 

Intercept 354.38 238.24 0.1379 

Sustainable -5.63 30.61 0.8541 

Firm Size -48.02 9.62 <0.0001 

ROA -219.40 113.52 0.0542 

Leverage -145.30 91.58 0.1136 

Z-score -38.32 12.05 0.0016 

Maturity 252.38 115.33 0.0294 

Issue Size 58.56 18.00 0.0013 

Country -44.86 23.68 0.0591 

Fixed  65.86 26.42 0.0132 

 

We do a robustness check to control for whether or not there are any differences in the 

credit spread if the bond is fixed or floating. The variable is positive, meaning fixed 

coupon rate bonds predicts a higher credit spread than floating rate bonds for our 

sample. The dummy variable for a fixed rate bond is significant at a 5% level, and 

imply that fixed rate bonds have a 65,86 basis points higher credit spread than the 

floating rate bonds. This is actually what we expected, as the fixed rate bonds might 

have more interest rate risk, as the bond will not follow the market interest rates. Even 

though the variable is positive and significant, R squared remains low at 25.63%. 

Therefore we question the explanation power of this variable in our model.     
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9 Discussion  
In this chapter we will discuss the results of our analysis. We will first debate the choice 

of using RobecoSAM and the difficulties of measuring sustainability. Then we will 

follow up with a discussion on our control variables and their implications, before we 

take a closer look on the credit spread. Then we will present a discussion of the two 

special features we added to the model for a robustness check. Trough subsections 5, 6, 

and 7 we will discuss the choice of model, the markets studied and the implications of 

including the financial crisis period in the sample. We will end the discussion chapter 

with some final points of why we think our model failed to explain the relationship 

between sustainability and credit spread.  

9.1 Results and implications  

This part of the discussion will focus on the sustainability variable. We will debate the 

use of the RobecoSAM assessment and give our thoughts about how corporations can 

provide investors with legitimate information on their sustainability focus. We believe 

the lack of legitimate information and the lack of a standardized reporting framework 

for sustainability is important for our results.  

 

If all other things are being equal we believe that sustainable companies should be 

regarded as less risky and, therefore should be rewarded by the market with a lower 

credit spread.  In model 1 and 2 shown in table 10 and 11, our sustainable variable is 

negative as expected, but it is not significant. The results indicate that the credit market 

does not consider whether a firm is sustainable or not when investing in bonds issued by 

the firm. This is the same result found by Menz (2010) who believe that the market is 

skeptical to the positive effect of social, ethical and environmental factors. This 

explanation might also apply to our results as we cannot say that sustainability have any 

effect on the credit spread. Hence, in this paper the market does not take sustainability 

into consideration when assessing the risk when investing in corporate bonds.  

 

Ge and Liu (2012) criticized Menz (2010) for using the RobecoSAM database as the 

indicator variable. The drawback of using the RobecoSAM database is that we cannot 

say anything about the degree of social responsibility and sustainability focus. 
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However, we believe that the RobecoSAM database is the best database for 

sustainability for the European Market and a reliable and valid source. If we had access 

to the full data, including sustainability scores on different firms, we could have tested 

to which extent sustainability were profitable. It might be that sustainability focus is 

profitable up to a certain point, meaning the return on sustainability focus is explained 

by a concave curve. By not publishing the scores of the firms assessed, neither to the 

public nor to the firms, we believe RobecoSAM prevent further research on the 

profitability of sustainability. 

 

Our results are insignificant and the same as the one Menz (2010) get. One should 

question whether or not using the RobecoSAM assessment, as the explanatory variable 

is the right method when testing the relationship between sustainability and credit 

spreads. RobecoSAM is a superior and highly reliable database of CSR and 

sustainability ratings. We strongly support the methodology they apply when assessing 

the firms. However, the lack of information on the sustainability scores limits our 

research on the potential relationship between credit spread and sustainability.       

 

Shown in table 4 there are four Norwegian firms and five Swedish corporations that 

were listed on the Dow Jones Sustainability Index Europe in our sample period 2003-

2012 and issued bonds in the same period. In our sample nine out of 76 firms are listed 

on the index in the same years as they issued bonds. We mentioned in section 7.1.2 

some firms might have been excluded as sustainable if they were not on the list the year 

they issued bonds, like in the case for Aker Solution. This problem could have been 

avoided by saying that if they scored on the index once during our sample period they 

are classified as sustainable. On the other hand, this makes little sense, as an investor 

investing in a corporate bond in 2003 would not have any knowledge of the firm being 

classified as sustainable in 2010.  

 

Another solution would have been to say that the corporation is sustainable if they were 

on the index prior to their bond issue. This solution raises another question, if they were 

classified as sustainable in 2009 but not in 2010, what might be the reason for the 

removal from the index? Then it would not be correct to classify them as sustainable if 
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they issued bonds in 2010. This seems to be a better solution than the one mentioned 

above, but would not provide accurate information. Hence, we decided to be consistent, 

and only match the score on the index with the years the corporations issued bonds.  

 

Since sustainable development over the past decades has grown to be a more important 

factor of concern, multiple firms issue a sustainability report in addition to their annual 

report. This initiative shows that firms believe that they have a responsibility towards 

society. However, as discussed under legitimacy theory in section 3.1, polluting firms 

might over report to draw the stakeholders’ attention away from the negative aspects of 

their business. According to Lindblom (1994) this could be seen as an attempt to 

manipulate the stakeholders’ attention. Issuing a voluntarily sustainability report can 

also be seen as an attempt to increase the firm´s reputation. If the firm operates in a 

polluting business and portrays itself as sustainable and very concerned about the future 

of the next generation, society might not punish them as hard if they have an accident 

leading to a harmful emission as if they very not sustainability focused.   

 

From the annual reports that we have read, at least one for each company in our sample, 

there is often stated in the executive introduction or in the letter from the CEO what the 

company focus on in terms of reducing accidents, taking care of their employees, and 

giving back to their local communities, but rarely you see any numbers of this in the 

financial statement. In reports where the goals of sustainability focus and sustainable 

investments are implemented in the vision and strategy, it is more easily understood that 

the company actually wants to incorporate these values into their corporate culture and 

working towards a goal with their investments. If they can document numbers and result 

from their investments in their reports, they will make it easier for outside investors to 

make up their own mind about the company without having RobecoSAM and other 

rating companies assess the companies.  

 

In their annual report in 2011 Puma reported 37 pages of their environmental focus and 

management. They provide a transparency on their use of natural resources and their 

environmental impact. Puma developed an Environmental profit and loss account to 

answer the question “if our planet was a business – how much would it ask to be paid 
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for the services it provides to a company in order to operate?” Making an accounting 

treatment on the businesses environmental impact has never been done before, and 

Puma is a first mover in this field. By operationalize qualitative information into 

quantitative information they are able to measure their environmental impact. Together 

with their Annual and Sustainability Report they provide a methodology document, 

giving information on how they have calculated their impact. By reporting this way and 

being transparent, Puma shows that they are responsible towards the future generations 

and are aware of what their business costs. This might be the solution to quantifying 

sustainability in order to measure its importance.  

 

Up to this day environmental disclosure is voluntary. We are fully aware that 

sustainability is hard to measure, but maybe the next step in sustainability research is to 

facilitate a new framework or continue to work on the already existing Triple Bottom 

Line framework. The framework should contain a set of rules on how to report the cost 

of sustainability focus and future investments in a trustworthy and transparent way. We 

believe that only by making a set of international standards, one can ensure that the 

reporting is done do benefit both the public and the firm, and not used as a deflection 

strategy for the firm. This will help investors to be able to see how sustainability focus 

might affect the profitability in the long term.     

 

Our result was unable to tell anything about the relationship between credit spread and 

sustainability focus, and because of this we are not able to help to put the everlasting 

conflict between shareholders versus stakeholders at rest. Consistent positive result 

would support the use of resources in sustainability and would imply that profit 

maximization is not the only responsibility of the corporations and not a waste of 

shareholder’s value, as it is profitable.  

9.2 Control variables  

Little research is done on the effect of sustainability focus on the credit spread. In our 

study we found inspiration from both Menz (2010) and Ge and Liu (2012), as these two 

papers have done research in the same field. The control variables included is therefore 

based on these two studies. 
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From Table 10 and model 1 we find that FirmSize, ROA, Z-score, and IssueSize are 

significant and can explain some of the variation in the credit spread. FirmSize, ROA, 

and Z-score all have the negative relationship with credit spread as we expected. Since 

these variables are as expected and support results from previous research we will not 

discuss this any further.  

 

We expected IssueSize to have a negative relationship with credit spread. A larger issue 

size can enjoy a lower credit spread due to the economies of scale in underwriting 

(Sengupta, 1998). According to Yu (2005) larger issue size is associated with higher 

interest among investors and more secondary market trading. However, our result shows 

that IssueSize have a positive relationship with the credit spread. As discussed earlier in 

the paper the Norwegian market in particular is low on liquidity, the Swedish market 

has to some extent been more liquid, but have experienced a decrease in the liquidity 

over the last years. The low liquidity in the two market compared to the liquidity in 

larger international markets can explain the positive relationship between credit spread 

and IssueSize. For a larger issue the investor will demand a higher credit spread because 

the possibility for trading the bonds in the secondary market is limited. Hence, the 

higher amount tied up in corporate bonds the higher risk premium is demanded by the 

investor.  

 

Another variable that did not show the expected relationship with credit spread, is the 

control variable for leverage. However, the variable is not significant in our sample. The 

famous propositions of Miller & Modigliani can help us understand why leverage is 

insignificant. According to MM´s first proposition: The market value of any firm is 

independent of its capital structure and the second proposition is the expected rate of 

return on the common stock of a levered firm increases in proportion to the debt-equity 

ratio expressed in market values (Brealey et al, 2008). This justifies that the financial 

leverage does not affect the risk or the expected return on the firm´s assets, but it does 

push up the risk of common stock. The most important argument according Miller and 

Modigliani is that the value of the firm is unaffected by the choice of capital structure, 

which supports our insignificant result.    
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The maturity variable showed the expected positive sign, but is not significant in model 

1. We believe that the low average maturity of 5 years during our sample period is 

affecting our possibility to convey anything about the relationship. Based on the 

explanation in section 5.3, a short time to maturity indicates lower price volatility; 

therefore time to maturity may not be associated as a risk factor in the credit spread in 

our sample. However, when we control for countries in model 2 the variable becomes 

significant at a ten percent level. This shift in significance level might be explained by 

the significant country variable, which implies that there is a significant difference in 

the credit spreads in the two countries.  

 

In model 2 we add the country dummy variable. This variable takes the value 1 if the 

bond is issued in the Swedish market and zero if in Norwegian market. The variable 

shows that there is a significant negative relationship between the country variable and 

the credit spread, implying that the Swedish bonds in our sample have a lower credit 

spread than the Norwegian bonds. This can be a result of that the Swedish market is a 

more liquid market than the Norwegian one, which makes it easier for investors trading 

the bonds.  

 

The lower credit spread can also be a result that the Swedish Central Bank targets a 

lower inflation than the Norwegian Central Bank in their monetary policy. As the swap 

rates used in our sample reflects the real rate and the inflation expectations, this could 

lead to a lower credit spread for Swedish bonds. Shown in figure 2, the Swedish interest 

rate swaps are lower than for the Norwegian interest rate swaps. In section 5.2 we 

presented the two markets and found that five large corporations dominate the Swedish 

corporate bond market. These five corporations are solid international corporations, and 

investors might not demand a high risk premium for investing in bonds issued by these 

firms, which again lead to a lower credit spread for the Swedish market.   

 

The study of Ge and Liu (2012) is a U.S research paper, therefore it might be not be the 

best source of inspiration as the Norwegian and Swedish markets are very different 
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from the U.S bond market. By applying the same variables as this study, we might omit 

some variables that would be special to the two Nordic markets in our sample.  

9.3 Credit spread 

In this section of the discussion we will view the credit spread, and what we believe are 

the reasons for why both models had a relatively low explanation power.  

 

Both Model 1 and 2 show a relative low R squared, 23,3% and 23,8% respectively. We 

believe that we have chosen correct variables in our model, variables that are good 

proxies and should explain the credit spread. However, as mentioned above we might 

have omitted some variables that could have given us a higher explanation power. We 

could have included the R&D cost for all the firms; McWilliams and Siegel (2000) 

argue that a model excluding this variable is misspecified as they find a high correlation 

between R&D and corporate social performance.  

 

Another omitted variable included by both Menz (2010) and Ge and Liu (2012), our 

inspirations, is the credit rating. Credit rating is the main indicator of firm’s financial 

conditions, default risk, and is an objective rating. However, as there are few firms in 

the Norwegian and Swedish markets that are rated by the three major rating agencies, 

we used Altman’s Z score as a proxy for default risk. Ge and Liu (2012) include both 

credit rating and Z score in their research and find a correlation between the two 

variables. Because both variables are proxies for the default risk associated with the 

firm, it comes as no surprise that the two correlates. The lack of credit rating on 

Norwegian and Swedish corporations lead us to only use Altman’s Z score, which we 

found to be our best available solution in order to control for default risk.   

 

In table 7 we make a model consisting of just the sustainable variable and the Z-score 

variable. Longstaff et al. (2005) find that the default risk explains over 50% of the credit 

spread for double B rated and above rated bonds, therefore we find it appropriate to 

investigate how much the default risk variable explains of the credit spread in our 

model. In table 7 we get an R squared of 13%, which is unexpected as we predicted the 
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Z-score to explain more of the credit spread in our sample. This may indicate that 

Altman’s Z-score is not a good proxy for a firm’s default risk.     

 

In section 5.3 we gave a general overview of the different types of risk an investor 

should be aware of when investing in bonds. By using interest rate swaps when 

calculating the credit spread for fixed rate bonds, we have tried to minimize liquidity 

risk, counterparty risk and inflation risk. By reflecting the expectations of the future 

interest rate, interest rate swaps are superior to government bonds in calculating the 

credit spread in the Norwegian and Swedish market. We have also to our best extent 

tried to eliminate the effect of these risk forms by choosing the right control variables as 

proxies. However, since both our model have a low explanation power we acknowledge 

that we are missing some important variables in our model for the two markets.   

9.4 Put and Call   

In table 12 we do a robustness check by including special bond features like a call or put 

option. Both features are significant, but the dummy variable for the bond having a put 

option embedded do not show the expected sign.  

 

A call option should as discussed earlier have a positive relationship to the credit 

spread, as the call option is favorable to the issuer and not the investor. This is the result 

in our sample where the bonds with a call option have a positive relationship with credit 

spread. Meanwhile, bonds with a put option embedded are favorable to the investor and 

should lead to a lower credit spread and a negative relationship. This is not the result for 

our sample, where the model shows a positive relationship between the put variable and 

the credit spread.  

 

The reason for this might be that for most of the bonds in our sample with a put option, 

the put option can only be exercised in the case of certain events. After reading the loan 

agreement for almost all the bonds, it becomes clear that the put option only can be 

exercised in the case of a change in control of the firm. This can happen if another 

corporation buys the firm, or the majority of stocks are sold to another investor. In our 

sample it seems that the put options are limited and therefore are not as favourable as 
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theory and previous research find it to be. This limitation of the bond feature could lead 

the bond investor to require a higher risk premium. 

 

When we include the put and call features to our model, the R squared value almost 

doubles. We suspect that the observations including an embedded option, call or put, 

hide some other information that we are not able to observe. When one third of our 

sample has an embedded option this might disturb our model. However, to speculate in 

the nature of this jump will be purely hypothetical and not in the scope of this thesis. 

9.5 The OLS regression  

Following Ge and Liu (2012) we applied the Ordinary Leas Square regression model 

when testing our hypothesis that sustainability does have an effect on the credit spread 

of the firm concerned. However, since we got insignificant results it might be that 

another regression model would be would be a better fit.  

 

We stated in section 6.3 the bond issues in our sample is not a periodically event, and 

some firms might issue bonds on a regular basis while other issue bonds sporadically. 

Therefor our data set contain multiple new bond issues for a single firm in the same 

fiscal year. These multi-level observations might make the standard errors from the 

OLS regression to be biased, as it violates the assumption of residual independence at 

the lower bond level. We did worry about error term being independent of the x values, 

and decided to use White´s heteroscedasticity corrected standard errors. Because of 

these potential biased standard errors, it could have been better for our model if we used 

a Hierarchical Linear Model (HLM) to handle the multi-level observation problem. The 

hierarchical linear model uses the maximum likelihood method to estimate the 

coefficients where the OLS regression use the ordinary least square method.   

 

In addition, it may be hard to justify that the residual variance will be constant across all 

cross-section objects, but rather should vary in a company specific way. Our sample 

consists of firms issuing multiple bonds during the sample period, for example Volvo 

that has 51 bond issues during our time period, which of course will affect the residual 

variance. Therefore it comes as no surprise when we detect heteroscedasticity in section 
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8.1. Menz (2010) overcome this problem by using Generalized Least Square method, 

which takes into account the unequal variance in order to estimate BLUE coefficients. 

However, as Menz (2010) has a panel dataset we believe that the OLS regression is the 

more appropriate approach, as our dataset is cross-sectional.  

 

Ge and Liu (2012) do a robustness check by using the HLM method. They find that the 

HLM regression might overestimate the effect of intra-firm correlation between the 

bonds issued by the same firm, because the number of within-firm observations is very 

limited. They conclude that the main findings are robust with the HLM regression 

analysis and consistent with their predictions. Therefore, following their results we 

proceed with the OLS regression and use heteroscedasticity corrected standard errors.  

9.6 Implications of the markets studied   

The two papers we followed studied the European and the U.S market. The Norwegian 

and Swedish markets are as close to nothing compared to these markets, which make 

comparison impractical and hardly appropriate.  

 

In our study we see two main problems due to market implications when measuring the 

relationship between the credit spread and sustainability. First, as already discussed in 

section 9.1 a small amount of Norwegian and Swedish firms are even assessed by 

RobecoSAM and because they are not assessed they will never be included on the Dow 

Jones Sustainability Index.  

 

Second, Longstaff et al. (2005) find that default risk explains more than 50% of the 

credit spread for double B rated bonds and above. Since the Swedish bond market, in 

particular, is dominated by the largest and most profitable corporations, we believe that 

default risk is of less importance in our model. This is consistent with the low R squared 

of 13% for the model in table 7. Due to the low explanation power of Z score in our 

model, we suspect that there is an important omitted variable in our model that would 

control for some of the other risk factors when investing in bonds in the two markets.   
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We explained in section 5.2 that the Norwegian and Swedish markets are low on 

liquidity. When the investors are prohibited from trading their bonds, they will demand 

a higher risk premium, and therefore liquidity risk might be the risk factor that explains 

more of the credit spread in our model. We did not include any variable to directly 

control for the effect of liquidity risk, but as described in section 5.4 we use interest rate 

swaps to minimize the effect of the illiquidity in the two markets. Due to our result we 

suspect that using interest rate swaps was not sufficient in order to control for liquidity 

risk, and the exclusion of a variable to control for this risk form might have affected our 

results.  

 

We used the same search criteria in Datastream to find the total amount of bonds issued 

in both Norway and Sweden over our sample period. It is of concern that we find more 

bonds in Norway than in Sweden, when the amount outstanding in the Swedish market 

is double the amount that is outstanding in the Norwegian. Even though, as discussed in 

section 5.2 the primary source of finance has been bank loans for Swedish corporations, 

it is seen an increase in the bond market over the last years. We suspect the reason for 

the high outstanding amount in the Swedish bond market might be that few issuers with 

large bond issues, like Volvo AB, dominate the Swedish bond market.  

 

We excluded government related bond issues in our search criteria in Datastream. This 

was done for both the Norwegian and Swedish markets, as both countries have strong 

economies and are not likely to fail on their obligations. In other words, both countries 

have high credit standing, hence a low credit spread. From figure 3 and 4 it is shown 

that the public sector, including bonds issued by the government, is the second largest 

sector issuing bonds for both markets.  By also excluding the financial and bank sector 

we exclude the three largest sectors in the bond market. The elimination has cost us 

several observations leading to a small sample size, which may have affected our 

results. Most importantly, we still believe the exclusion was the correct approach in 

order to answer our research question. Since the financial and bank sector have other 

capital requirements, hence another risk profile, and other challenges concerning 

sustainability, future research might specifically investigate these two sectors isolated.  
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9.7 Implications of the financial crisis  

Our sample period is from 2003 to 2012, and contains the financial crisis that shocked 

the world in the fall of 2008. One of the main implications of the financial crisis is the 

credit freeze that came as a response to the fall of Lehman Brothers in the US in the fall 

of 2008. The result was distrust among banks and financial institutions, refusing to lend 

each other money, as they were afraid that the counterpart of the loan would go 

bankrupt the next day. The distrust in the market made it harder to get financing in 

terms of bank loans for corporations, and as a result the corporations went to the bond 

market for financing.  

 

The shift in financing is also seen in our sample as we for the Norwegian market have 

the highest amount of issued bonds in 2009. For the Swedish market we see a steady 

increase in bonds issues after 2008 in our sample. Which is in line with the increased 

activity in the bond market stated in the report from 2012 on the Swedish financial 

markets by the Swedish Central Bank.  

 

Another result of the financial crisis is the decrease in interest rates around the world, 

reflected in the interest rate swaps shown in figure 2. This drop in interest rates may 

have led to a higher credit spread for fixed rates bonds in our sample, as we subtracted 

the interest rate swaps from the coupon rate on the issue date.  

 

For the floating rate bonds we gathered the risk premium directly from the Norwegian 

and Swedish Trustee. Even though the floating rate bonds follow the market interest 

rates, the uncertainties in the markets about whether or not corporations would be able 

to meet their obligations during the financial crisis, could have led to a higher risk 

premium demanded by investors. The increase in the credit spreads in our sample can 

be seen in figure 5.  

 

We are afraid that the turbulent period in 2008-2009 may have influenced our sample. 

According to figure 5 the average credit spread increase from 50bps to above 300bps 

from mid 2007 to the end of 2009. The financial crisis resulted in significant market 

distortions that might have exerted a distorting influence on our sample. By excluding 
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observations from the mid of 2007 to the end of 2009 from our sample we could have 

controlled for this disturbance. However, as the consequences of the collapses in 2007-

2009 have continued to dominate the markets in the later years, it would have been 

better for the model to see if there were any differences in the credit spread before and 

after, instead of just excluding that time period from our sample. We are aware that the 

special circumstances during this time period might have influenced our sample, but 

excluding it would cost us 84 observations, almost one third of our sample. The loss of 

84 observations would have made it even harder to obtain significant results.   

9.8 Final Points  

In this discussion we have tried to figure out why our model failed to explain the 

relationship between the credit spread and sustainability. During the research process, 

we had to overcome several obstacles and we believe that we have taken the correct 

actions in solving the issues. It might be that other restrictions could have lead to 

different results, but it is important emphasize and bear in mind that there might not 

exist a relationship between the credit spread and sustainability in the Norwegian and 

Swedish markets. Meaning that investors do not take sustainability into practice when 

valuing corporate bonds.    

 

Some final points in our discussion regard the legitimacy of sustainability reporting 

done by corporations.  

 

We believe that there are firms that report their investments in sustainability, because 

they are dedicated to it, like Puma. However, one should also keep in mind why some 

companies might over-report their focus on sustainability. Probably in many cases, the 

over-reporting is done to manipulate the stakeholder’s view of the firm, and to deflect 

their true actions.  This over-reporting is most likely done by highly polluting firms, but 

we believe that it should be acknowledged when these firms start to take action towards 

becoming more sustainable, as this should be seen as a step in the right direction.  

 

We also believe that the main challenge with how to link profitability with 

sustainability is the one of making corporations more transparent. If the company could 
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report trustworthy information on their impact, like Puma, and what actions and 

measure they intend to take in order to reduce it, future research might do a better job in 

addressing if sustainability focus is profitable for shareholders and stakeholders. If one 

can show that it is profitable in the long run to investment in sustainability, then the 

argument made by Friedman (1970) would be put to rest.  

 

Even though we are not able to provide support for the profitability of sustainability, we 

are still convinced that sustainability creates value. It might be that it is too early to see 

the effects of sustainability investments, as the term is not fully established among 

stakeholders and because of this is too diffuse to be incorporated by investors. We 

strongly believe that if creditors, insurance companies, rating companies, and private 

equity companies had more knowledge about how sustainable development reduce risk, 

that they would be more differentiated in their valuation of companies. In other words, 

when the knowledge around sustainability increases among investors one should expect 

to see that it actually pays to be green.  
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10 Conclusion and limitations  
A lot of research is done on the effect of corporate social responsibility on the equity 

market, but there has not been any consistent result regarding the profitability of the 

effort. Menz (2010) and Ge and Liu (2012) shift the focus to the credit market by asking 

whether corporate social responsibility and sustainability is valued by the investors in 

the credit market. The two studies are done on the European bond market and the U.S 

bond market respectively. There is, as far as we know, no research on the relationship 

between the credit spread and sustainability focus for the Norwegian and Swedish 

markets, and this paper aim to fill this gap.  

 

This thesis aims to complement the existing bond financing research by using non-

financial attributes, namely sustainability, in the attempt to explain the components of 

the credit spread. Based on the argument that firms with a high focus on corporate 

social responsibility and sustainability are perceived as less risky, we investigate the 

effect of sustainability on the credit spread on the issue date.  

 

Our sample comprises of new public bond issues in the Norwegian and Swedish market 

during 2003-2012. Consistent with our hypothesis, we start off by investigating whether 

focus on sustainability has an effect on the credit spread of the firm concerned. We 

believed that sustainable firms would be associated with a lower credit spread and that 

our sustainable variable would show a negative relationship with the credit spread. In 

accordance with Menz (2010) we find a negative relationship, but insignificant results. 

Our results indicate, when the two markets are merged, that sustainability focus is not 

taken into consideration when valuing corporate debt  

 

The second finding is that there is a significant difference in the credit spread in the 

Norwegian and Swedish market, but this does not affect the sustainability variable that 

remains insignificant. We believe that this difference can be explained by a higher 

liquidity in the Swedish market and because the Swedish Central Bank targets a lower 

inflation than the Norwegian Central Bank.  
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We spent several months searching for the best way to measure sustainability, and 

found that it does not exist any appropriate framework or database to measure 

sustainability in Norway and Sweden. To develop a reliable and valid framework for 

this use would have taken years, and is both out of scope and aim for this thesis. Our 

aim was to see if sustainability focus has any effect on the credit spread for the 

Norwegian and Swedish bond markets. Our only solution was to use the Dow Jones 

Sustainability Index Europe, which consists of the largest European firms assessed by 

RobecoSAM.  

 

A drawback from using the RobecoSAM database on the Norwegian and Swedish 

market is that RobecoSAM only assesses the 2500 largest companies in the world. This 

leads to an exclusion of the majority of Norwegian and Swedish firms, as few of the 

firms in the two countries are within that range. The firms characterized as sustainable 

in our sample are the largest corporations in the two countries. By limiting the 

sustainable variable to only include these corporations, we might have excluded small 

firms that are just as much sustainable as the largest, but because of their size they are 

not included in the RobecoSAM assessment and because of this not characterized as 

sustainable in our sample.  

 

The third and final drawbacks we will discuss when using the RobecoSAM assessment 

variable is that the public does not know the result of the assessment. We had to get 

research access to their list on which firms are included on the Dow Jones Sustainability 

Index Europe. Meaning that a private investor will never use the index when deciding to 

invest in a sustainable company, because there is no available information about the 

firms on the index and why they are classified as sustainable. Using the RobecoSAM 

assessment for researching whether sustainability focus affect the risk premium 

demanded by investors might seem as an odd measurement to use, as this assessment 

never will affect the investor’s decision.  

 

We had some problems to overcome regarding inconsistency in accounting databases, 

which we solved by gathering the accounting data manually from annual reports. 

Reading annual reports is time consuming and in order to secure that the information 
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needed is accessible, the scope of the thesis lead us to restrict our sample to only consist 

of firms listed on the main indices as these firms are required to publish an annual 

report.   

 

Restricting ourselves to only use the listed firms of the main indices on the Oslo and 

Stockholm Stock Exchange, limits the research severely. If we had wanted to study the 

relationship between financial performance measured by the equity market and 

sustainability focus, the restriction could have been the appropriate way of refining our 

sample. However, in this research we wanted to look towards the credit markets and the 

credit spread. When we refine our sample to only include the firms on the main indices, 

we have no guarantee that all the firms on the indices also finance themselves by issuing 

bonds. The result of this restriction is that our final sample consists of 76 firms issuing 

bonds during 2003-2012. 

 

The main indices restriction has its advantage with accessible information, but the 

disadvantages are that we lost 1633 and 481 new bond issuances in Norway and 

Sweden respectively. The elimination is a significant loss of observations, however, an 

amount of 330 observations should be sufficient in order to draw a generalized 

conclusion based on the model.   

 

Last point regarding the limitations of this paper is concerning the gathering of data. We 

have manually gathered the data and therefore we cannot avoid the possibility of human 

errors. There may be punching errors in our sample. We have calculated the maximum 

and minimum for all the variables, and by looking at the scatter plot we do not find any 

extreme outliers in our sample that could be the result of a punching errors. Because of 

this we are relatively certain that our data are correct. 

 

Our conclusion is that investors in the Norwegian and Swedish bond market, not 

because of a lack of interest in sustainable development, but because of the lack of 

comprehensive, comparable and easily accessible data, do not incorporate the 

sustainability factor into the credit spread.  
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11 Future research  
We believe that future research should be focused on developing a transparent 

framework for reporting corporate social responsibility and the sustainability focus, 

which can be adapted in an easy way by the firms. By developing such a framework and 

making it adaptable, it would be much easier for investors and researcher assessing 

whether or not the firm is legitimate in its actions. Since the use of the RobecoSAM 

database has given insignificant results in two research papers, one should focus on a 

better method for providing valuable information on the actions taken by corporations 

towards becoming sustainable. If there in the future comes a better framework for 

measuring sustainability we would also like to recommend that one uses as few 

restrictions as possible in the search for significant results.   

 

According to our model it might be that default risk is not the dominating risk factor in 

the Norwegian and Swedish markets. This might be the result of the strong economies 

in the two markets, or the lack of credit rating for Norwegian and Swedish firms. We 

would encourage future research to study the low explanation factor of default risk, in 

order to specify a correct model for explaining the credit spread on Norwegian and 

Swedish bonds.  

 

Our aim was to fill the important gap in the research field of the relationship between 

the credit spread and sustainability in the Norwegian and Swedish market, unfortunately 

our result do not support that sustainability is incorporated into the cost of corporate 

bonds. Therefore we support further research in this field in hope that it can be proven 

that it actually does pay for a corporation to be green.  
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Appendix  
 
Appendix A 

Variable N Mean Median Std Dev Minimum Maximum 

CreditSpread 76 122.89 145.63 76.15 0 395 

Sustainable 76 1 1 0 1 1 

FirmSize 76 19.22 19.58 0.61 17.65 20.46 

ROA 76 0.024 0.034 0.046 -0.074 0.106 

Leverage 76 0.25 0.25 0.09 0.02 0.35 

Z-Score 76 1.71 1.52 0.60 1.03 3.60 

Maturity 76 0.29 0.28 0.12 0.07 0.67 

IssueSize 76 12.71 12.61 0.71 11.51 14.51 

Country  76 0.89 1 0.31 0 1 
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Appendix C 
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Appendix D 
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Test 1:  

330*0,0918 =  

X2 = 5,89186 

Since the test statistics exceed the critical value of the chi square distribution, we reject 

H0 about homoscedasticity and conclude with heteroscedasticity.  

Test 2:  

330*0,1887 =  

X2 = 18,4926 

We reject H0 and conclude with heteroscedasticity.  

 

 


