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1.
1.1.

Introduction
Problem area

Despite the coverage of previous studies on financial reporting in unlisted firms
(Bernard, Burgstahler, & Kaya, 2016; Minnis & Shroff, 2017) and sustainability
disclosures in the public setting (Clarkson, Fang, Li, & Richardson, 2013; Ioannou &
Serafeim, 2017; Plumlee, Brown, Hayes, & Marshall, 2015), the understanding of
mandatory sustainability reporting in unlisted firms remains rather unexplored. For
public firms, sustainability disclosures have been found to have a negative impact on
cost of equity (Dhaliwal, Li, Tsang, & Yang, 2011; Dhaliwal, Li, Tsang, & Yang, 2014;
Ghoul, Guedhami, Kwok, & Dev, 2011) and a positive impact on access to finance
(Cheng, Ioannis, & Serafeim, 2014). Furthermore, a link between sustainability
performance and accounting quality has been found, (e.g. Kim, Park, & Wier, 2012), as
well as a positive link between the level of sustainability disclosures and corporate
governance (Chan, Watson, & Woodliff, 2014; Jizi, Salama, Dixon, & Stratling, 2014).
To explore whether similar relationships exist in the mandatory reporting setting and for
unlisted firms, this study exploits a recent regulatory change effective in the European
Union on accounting years beginning after January 1, 2017 (European Union, 2014).
Sweden is a well-suited setting for investigating the implications of this regulation.
Together with Denmark, Greece, and Iceland (EEA), Sweden included companies
below the EU 500 employee threshold (CSR Europe, GRI, & Accountancy Europe,
2017). However, Greece also included more generous financial thresholds, and
Denmark already had far-reaching sustainability reporting regulation with high
compliance rates (Danish Commerce and Companies Agency, 2011). Since many of the
affected entities in Sweden are unlisted, the Swedish setting presents a unique
opportunity for studying sustainability reporting in unlisted firms, a subject on which
literature is scarce. The topic gains further relevance as the adoption by Swedish firms
has been found to be varying, with a report from PwC (2018) showing that a
sustainability report was accessible for only 80 % of the firms required to produce one
in the initial year of these reports, 2017. Moreover, the informational content of the
reports was found to be varying (PwC, 2018). Indeed, the contents of these reports
contain many peculiarities, as captured by the following quote; “[…] human rights
among suppliers have not been considered material for Svea Ekonomi, since the
proportion of risky suppliers, from the group’s perspective and given its business, is
limited.” (Svea Ekonomi AB, n.d., p. 1). In summary, the Swedish setting allows for
studying of mandatory sustainability reporting in unlisted firms, with variance in the
adherence to the legal requirement and the informational content of these reports.
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1.2.

Purpose

To the best of our knowledge, mandatory sustainability reporting in unlisted firms and
the implications of such reports have not been studied by researchers before. To fill this
gap, this study examines firstly the existence of such sustainability reports, and
secondly their informational contents, for a sample of 153 unlisted Swedish entities. To
accomplish this, we use a quantitative approach with qualitative inlays. In doing so, we
also look for earlier established relations between sustainability disclosures and
accounting quality and corporate governance. As cost of equity is unmeasurable due to
the unlisted status, we instead estimate the impact of sustainability reporting on the cost
of debt. These questions are relevant for three reasons. First, we aim to further
investigate the variance in adherence and content indicated in the PwC (2018) study of
initial adoption. Second, much of previous research on sustainability disclosures has
been devoted to the idea that sustainability disclosures are mainly driven by
shareholders’ initiatives and abstained from investigating the impact of other
stakeholders (Moser & Martin, 2012). The introduction of mandatory sustainability
reporting introduces a new and important stakeholder, viz. the government. Third,
previous studies have relied heavily on archival data, a method which should be
complemented by studies with experimental design (Moser & Martin, 2012). The
regulatory change can be viewed as a natural experiment, a viewpoint which will be
further explored and studied through the thesis. In summary, we aim to provide further
insights into the variation in adoption of the requirement, the contents of the
sustainability reports, and the effect of the regulation on the cost of debt of firms. This
leads us to our research questions.
1.2.1.

Research questions

The questions we are interested in studying in detail are the following:
What factors influenced the extent to which Swedish unlisted firms reported in
accordance with the 2017 sustainability reporting requirement, taking into
consideration the extent to which reports were issued, and their informational content?
What is the impact of mandatory sustainability reporting on the cost of debt in unlisted
firms?

1.3.

Contribution

We contribute to previous research in several aspects. Firstly, by studying the farreaching Swedish application of the regulatory change, we add to previous studies on
sustainability reporting by showing the effects in a new context. Our sample firms
conduct sustainability reporting in a situation which is different from what researchers
have traditionally studied. In our setting, firms face pressure not only from shareholders,
5

but also from the government. Understanding sustainability reporting in these firms is of
great interest to lawmakers, practitioners as well as the research community; lawmakers
are able to evaluate the effect of the legislative change and practitioners can learn about
the nature of this reporting. Secondly, through applying a regression discontinuity
design, we are able to view the implementation of mandatory sustainability reporting as
a natural experiment. This adds to the archival data methods traditionally used to
research sustainability disclosures. This contributes to previous research and provides a
possibility for lawmakers to evaluate the impact of the change.

1.4.

Disposition

This thesis is divided into nine parts. In the second part, we give a background to the
new sustainability reporting requirement. In part three, we review literature regarding
sustainability reporting frameworks, reporting in unlisted firms, corporate governance,
accounting quality and the impact of sustainability disclosures on the cost of capital. In
the fourth part, we discuss our methodology. In part five, we provide results from our
estimations. In the sixth part, we discuss our results. Part seven provides a conclusion,
while parts eight and nine discuss limitations and suggestions for future research,
respectively.
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2.
2.1.

Background
EU Directive

Corresponding to an increased demand for corporate sustainability reporting from
organizations such as the United Nations (2012), mandatory sustainability reporting was
implemented in the European Union through EU Directive 2014/95. This directive
imposed a requirement on large companies to report certain information in a
sustainability report. More specifically, this information concerned the following areas:
social responsibility, treatment of employees, protection of environment, anticorruption, respect for human rights and the diversity of the board of directors. This
reporting aimed at helping customers, investors, policy makers and other stakeholders to
assess the non-financial performance of companies and to encourage these companies to
establish a socially responsible approach to business. Another aim was to help in
determining the sustainability risks and to strengthen the trust of investors and
consumers (European Union, 2014). The legislation was effective for accounting years
starting 2017 and onwards. Originally, the EU rules on sustainability reporting was
designated to be applied only on large public-interest companies with more than 500
employees. Approximately 6,000 companies and groups across the EU were covered,
including insurance companies, banks, listed companies, and other companies labelled
as public-interest entities by governments (European Commission, n.d.). However, as
earlier described, Sweden, Greece, Denmark and Iceland (EEA) went further in their
adoption than the EU 500 employee threshold (CSR Europe, GRI, & Accountancy
Europe, 2017).

2.2.

Swedish adoption

The EU directive was implemented in the Swedish Annual Accounts Act (SFS
1995:1554) through an additional law (SFS 2016:947), which was in turn preceded by
its legislative history (Prop. 2015/16:193). The Swedish adoption went further than the
minimum levels required by the EU Directive, impacting a larger number of firms than
initially estimated. This created some resistance among the consultation bodies. For
instance, the Swedish Competition Authority proposed that Swedish companies may
face a disadvantage compared to firms in other countries as they had to bear the cost of
these reports. On the other hand, Amnesty Sweden and Swedwatch proposed that the
requirements should cover more firms than the EU Directive prescribed (Prop.
2015/16:193). Further opposition to the Swedish implementation came from the
Confederation of Swedish Enterprise1 who opposed the size requirements on the basis
of their cost, and the whole law on the basis that sustainability efforts should be
1

Swedish: Svenskt Näringsliv
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voluntary, not mandatory (Alestig, 2015). However, the change was implemented and
affects accounting years starting from December 31, 2016. The reporting requirement is
formulated so that the management report in an annual report shall contain a
sustainability report, or a reference to such a report if the company meets more than one
of the following conditions (SFS 1995:1554):
§ The average number of employees in the company has been more than 250 during
each of the last two financial years.
§ The company's reported total assets for each of the last two financial years amounted
to more than SEK 175 million.
§ The company's reported net sales for each of the last two financial years amounted to
more than SEK 350 million.
The number of companies affected in Sweden alone was around 2,000 (Alestig, 2015),
to be compared with the initially estimated 6,000 in the entire EU.
2.2.1.

PwC report

In order to gain insight into the effects of this legislative change, PwC published a
report on the adoption of the new sustainability reporting requirement in 2017 (PwC,
2018). The report was based on a sample of 105 Swedish firms affected by the reporting
requirements. Results showed that 20% of the investigated firms a) did not publish a
separate sustainability report, b) did not refer to one in their management review, or c)
there was a reference to a website where the report could not be found. The PwC (2018)
report also investigated the contents of the companies’ sustainability reports, finding
that sustainability risks were poorly described, and that information regarding human
rights and anti-corruption was inadequate. A subsequent follow-up study revealed that
the share of non-reporters had dropped to 5%, but that descriptions of human rights and
anti-corruption remained insufficient (PwC, 2019). In other words, the adoption of the
new legal requirement has been far from perfect.
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3.

Theoretical framework and hypotheses developement

This literature review will explore previous research in the following manner. First, we
review sustainability reporting frameworks, with a focus on the Global Reporting
Initiative (GRI). Then, we discuss financial reporting in the setting of unlisted firms.
After that, we describe legitimacy and signaling theory, aiming to explain reporting and
disclosures within firms. Subsequently, we develop hypotheses and relate sustainability
reporting to corporate governance and financial reporting quality. Finally, we review
studies about the impact of sustainability disclosures on the cost of capital.

3.1.

Sustainability reporting frameworks

Many different frameworks for sustainability reporting exist. Although voluntary, the
EU Directive (2014) gives several suggestions to companies, such as the United
Nations’ Global Compact-Initiative, OECD’s Guidelines for Multinational Companies
(ISO 26000) and the framework of the Global Reporting Initiative (GRI). Out of these,
GRI is the most frequently used. For instance, of the world’s largest 250 companies,
93% publish a sustainability report, and 82% of these apply the GRI standards (GRI,
n.d.). Furthermore, Swedish companies often report according to the GRI standard
(Prop. 2015/16:193). GRI is structured as a number of topic-specific standards grouped
in three; economic, environmental and social standards (GRI, 2016). In applying GRI, a
company must determine which topics are material, based on the reporting principles
and the company’s situation. The resulting sustainability report aims at aiding
stakeholders in taking informed decisions on the company’s sustainability efforts (GRI,
2016).
Sustainability disclosures have often been studied in relation to a reporting framework.
Clarkson, Li, Richardson, & Vasvari (2008) studied the relation between the level of
environmental disclosures and the level of environmental performance using an index
developed from GRI, finding a positive relation between the two. The companies with
high environmental performance had a higher level of discretionary disclosures, and
firms with a low environmental performance issued more soft disclosures, likely
explained by weak legitimacy (Clarkson et al., 2008). On a similar note, Plumlee et al.
(2015) employed an informational index based on GRI, finding that the quality of
sustainability disclosures was associated with firm value through the cost of equity. In
the setting of mandatory sustainability reporting, Ioannou & Serafeim (2017) found a
relationship between the introduction of mandatory sustainability reporting and
increased use of GRI. The authors also found that increased disclosure in sustainability
reports was associated with higher valuations, as reflected in Tobin’s Q, suggesting that
these disclosures tend to enhance value rather than destroy value (Ioannou & Serafeim,
2017).
9

However, some concern may be raised about the information provided in sustainability
reports. Indeed, earlier research failed to provide evidence for a link between a firm’s
environmental disclosure and its actual environmental performance (see e.g. Wiseman,
1982). Michelon, Pilonato, & Ricceri (2015) suggested that sustainability disclosures
lacked completeness and credibility. The authors found that the issue of stand-alone
reports, use of reporting guidance and assurance did not on average lead to higher
quality information. This was interpreted as symbolic use of the instruments. However,
the authors found some evidence that performance-related disclosures provided in
accordance with GRI were more likely to be comparable and balanced (Michelon et al.,
2015). Furthermore, Milne & Gray (2013) criticized sustainability reporting in general
and GRI in particular, for focusing on a triple bottom line and thereby sidelining the
ecological issues that originally were the core of sustainability. In conclusion, although
disputed, reporting frameworks and, in particular GRI, play an important role in practice
and research.

3.2.

Reporting in unlisted firms

Although studies on mandatory sustainability reporting in unlisted firms are scarce,
several researchers have studied the financial reporting of these firms. For example,
Minnis & Shroff (2017) investigated the benefits and costs of mandating the disclosure
of unlisted firms’ financial reports. The authors observed the vastly different financial
reporting regulations for unlisted firms in different countries. In some countries, the US
and Canada for example, unlisted firms faced a quite lax financial reporting regulation
environment. In these settings, it was not mandatory for the firms to publish financial
results publicly, nor to have their financial reports audited. In contrast, in Europe, many
unlisted companies above certain thresholds were required to do so (Minnis & Shroff,
2017). On the one hand, unlisted companies were often managed by the majority owner,
creating little separation of ownership and management, and hence agency problems
were less pronounced compared to public companies. Therefore, one of the most
important benefits for disclosing financial information publicly – that is, conveying
information to outside investors – was less relevant for private firms. On the other hand,
researches have argued for the benefits of mandatory reporting regulation, including
creating positive externalities, providing more credibility to firms, saving costs or the
economy as a whole, for instance by reducing social costs by limiting the controlling
insiders’ consumption of private interests (Leuz, 2010; Leuz & Wysocki, 2016).
Overall, it is unclear whether there is a net benefit of financial reporting regulation in
unlisted firms.
Building on this debate, Minnis & Shroff (2017) conducted surveys to investigate the
arguments for and against regulation and auditing of financial reports in unlisted firms.
They found that firms individually identified limited benefits from public disclosure of
their reporting, and signs of proprietary costs. However, their results also revealed a
10

support for the benefits of public disclosures that unlisted firms enjoy. The companies
revealed that they downloaded and checked the reports of their competitors, customers
and suppliers, and believed that their competitors, customers and suppliers did the same.
Furthermore, although most firms would not disclose their reports publicly if it not
mandatory, the majority still believed that public disclosures should be required. This
supported the view that public disclosures are collectively beneficial because of an
improved information environment (Minnis & Shroff, 2017). This was consistent with
the arguments that a mandatory regime can benefit the economy as a whole by cost
savings (Leuz, 2010). However, it has been shown that the financial reporting quality
(FRQ) is higher in voluntary reporting private firms than in mandatory reporting private
firms (Chi, Dhaliwal, Li, & Lin, 2013). Similarly, Bernard et al. (2016) compared the
FRQ of three groups of firms: private firms that voluntarily disclose financial
information, private firms that do so only because of effective enforcement of
mandatory disclosure requirements, and public firms that are all subject to mandatory
disclosure requirements. Little or no evidence showed any difference of FRQ between
private voluntary firms and public firms, while consistent evidence has been found that
private mandatory firms have lower FRQ than both private voluntary firms and public
firms. This suggested that the effect of the mandatory regulation on private firms’
financial reporting was not substantial, as it entailed information of lower quality
(Bernard et al., 2016). Although not the focus of this study, the understanding of
financial reporting in unlisted firms is likely to enhance our understanding of
sustainability reporting in these firms.

3.3.

Theories related to corporate reporting practices

3.3.1.

Legitimacy theory

Legitimacy theory has been used as one of the more probable explanations of the
motivation of some companies to provide information of higher quality than others.
From an organization’s perspective, legitimacy was defined by Lindblom (1994, p. 2) as
“a condition or status which exists when an entity’s value system is congruent with the
value system of the larger social system of which the entity is a part”. In other words,
organizational legitimacy is believed to be one of the resources which an entity depends
on for its survival and operation in a society. In order to gain legitimacy, companies
should try to create congruence between how stakeholders perceive that the
organization has acted and how the culture of a community believes organizations
should act. Moreover, it should be noted that because legitimacy is based on public
perceptions of an organization’s actions, for an organization to gain legitimacy, it is not
the actual activities conducted by the organization which is important. Rather, it is what
the stakeholders accordingly know or perceive about the organization’s conducts that
improves its legitimacy. Thus, an organization can enhance the level of its legitimacy by
using different disclosure practices (Hoque, 2018).
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Several studies have suggested that sustainability disclosures are used by companies in
order to gain legitimacy. By analyzing 128 firms, Patten (1991) found that social
disclosures were related to public pressure variables, which included size and industry
classification, while no significant association was found between profitability variables
and the extent of social disclosures. The results provided evidence that social
disclosures were used by companies as a method of managing the public environment
which they faced (Patten, 1991). In addition, O’Donovan (2002) collected answers of
open-ended questions by directly interviewing senior managers from three large
Australian public companies about their disclosure choices. The findings from this
study supported the legitimacy explanation for the motivations of companies’
environmental disclosures in annual reports (O’Donovan, 2002). In the French context
where a requirement to publish CSR reports was launched in 2001, an investigation of
sustainability reporting quality among 81 publicly traded French firms showed that
legitimacy concerns were continuously a major drive to different levels of disclosures in
both 2004 and 2010 (Chauvey, Cho, & Giordano-Spring, 2015). Furthermore,
legitimacy theory has been used as an explanation of the voluntary adoption of
sustainability disclosures of companies. By responding to stakeholders’ expectations of
such disclosures, an organization can improve its legitimacy (La Torre, Sabelfeld,
Blomkvist, Tarquinio, & Dumay, 2018).
3.3.2.

Signaling theory

Another theory which has been used to study reporting practices is signaling theory.
Connelly, Certo, Ireland, & Reutzel (2011) provided a review of this theory. Its focus is
the situation of asymmetric information, where the informed party must choose a signal,
and the receiving party must choose how to interpret the signal. Quality is an important
concept, referring to the underlying characteristic which the signal concerns. In a
separating equilibrium, it is easy for the receiver to tell whether the sender is of good or
bad quality. However, in a pooling equilibrium, both the good-quality sender and the
bad-quality sender choose the same signal, making it impossible for the receiver to tell
the senders’ quality. Conclusively, the main pillars of signaling theory is the signaler,
the signal and the receiver (Connelly et al., 2011). Relating to the area of sustainability
reporting, signaling theory has been employed in order to understand the issuance of
standalone sustainability reports (Mahoney, Thorne, Cecil, & LaGore, 2013). In this
study, signaling theory was contrasted against greenwashing, that firms issuing a
sustainability report did so even though having a weak environmental track record.
However, through comparing the sustainability performance scores of reporters vs. nonreporters, signaling was found to be a stronger explanation (Mahoney et al., 2013).
Signaling theory has been used in the study of overall disclosures as well. Pae (2002)
studied the adverse selection problem in relation to productive activities and
discretionary disclosures. Making the signal more informative lead to increased
efficiency in the economy, as the receiver was able to distinguish the sender’s quality
12

(Pae, 2002). Applying the same reasoning on mandatory sustainability reports would
entail that, provided that the disclosures are informative enough, they should have a
positive impact on reducing the information asymmetry.

3.4.

Corporate governance and sustainability reporting

In this section, we review literature on the relationship between sustainability
disclosures and corporate governance. This marks the start of the hypotheses
development. Since sustainability disclosures are largely influenced by the cultures,
values and intentions of those who participate in the planning and decision-making of
an organization, consideration of corporate governance mechanisms should be of
importance (Gibbins, Richardson, & Waterhouse, 1990). Similarly, Chan et al. (2014)
find that better corporate governance practices are strongly linked to increased
sustainability disclosures in listed companies. One important gap in corporate
governance and sustainability disclosure is the paucity of such research for unlisted
small and medium companies under mandatory sustainability reporting regulation in the
Swedish setting.
3.4.1.

Board size

Literature on the effects of the size of the board of directors points in several directions.
Relatively smaller boards have been found to be more effective in attaining higher
monitoring of a company’s management. One proposed explanation is that smaller
boards typically have more efficient communication and coordination and are thus more
likely to be more organized in carrying out board functions compared to larger boards
(Yermack, 1996). Higher levels of commitment and accountability of individual board
members have also been found in smaller boards (Dey, 2008). However, considering the
boards’ advisory role, larger boards have a more diversified range of expertise, and can
provide a higher quality of advice (Guest, 2009). Relating to sustainability disclosures,
Jizi et al. (2014) examined large commercial banks in the US and found the
sustainability disclosure level to be positively associated with a larger board size.
Furthermore, de Villiers, Naiker, & van Staden (2011) found strong firm environmental
performance to be related to board characteristics that relate to resource provision
abilities, including board size. This suggests that firms with larger boards are more
likely to benefit from diversity and richness of expertise, and therefore have better
environmental performance. As the regulation of mandatory sustainability reporting was
newly launched in Sweden, and the responsibility to produce such a report falls mainly
on the board of directors (PwC, 2018), we expect that these considerations of expertise
are of importance. According to Dey (2008, p. 1152), “board effectiveness declines as
board size increases above a moderate number, an optimal number being about seven to
nine directors”. Hence, weighing the advantages of a smaller board against those of a
larger board, we expect that boards with a certain board size will have a better
13

knowledge of the new legislation and direct management to present sustainability
reports of higher quality. This leads to our first hypothesis:
H1: There is a positive association between an ideal board size and the extent of
sustainability reporting.
3.4.2.

CEO duality

Managements’ private interests might have a strong influence on the extent to which
they engage in sustainability activities and disclosures. By being both the chairman of
the board of directors and the CEO of a company, a CEO could theoretically hide
essential information from other board members, because of his or her ability to
influence the information provided to others. In addition, they are also likely to use their
power to appoint board members in their favor (Haniffa & Cooke, 2002). As a result,
the board’s monitoring and governance roles could be diminished by the concentration
of decision-making power resulting from CEO duality (Forker, 1992; Li, Pike, &
Haniffa, 2008). In addition, professional judgement of non-executive directors can be
affected by managerial decisions because they might tend to avoid conflicts with
powerful CEOs to maintain their positions on the board (Dey, 2008). Considering the
importance of the board in adhering to the reporting requirement (PwC, 2018) and the
arguments above, we state our second hypothesis:
H2: There is a negative association between CEO duality and the extent of
sustainability reporting.

3.5.

Accounting quality and sustainability reporting

There is no consensus on the relationship between accounting quality and the disclosure
of sustainability information. On one hand, Chih, Shen, & Kang (2008) defined the
multiple objectives hypothesis, by which sustainability activities are considered to
aggravate agency problems, giving management more impetus to manipulate financial
information in order to hide their rent-seeking activities from outsiders. This means that,
within companies having multiple objectives, managements try to serve all stakeholders
rather than pursuing the single objective of value maximization for shareholders.
Therefore, a lack of clear measurement of their performance leads to a loss in
accountability. In turn, this provides opportunities for management to pursue their own
interests while sacrificing the interests of other stakeholders and society at large. The
authors found evidence of companies with a higher sustainability performance being
more prone to stating earnings aggressively, thereby finding support for the multiple
objectives hypothesis (Chih et al., 2008). Similarly, Prior, Surroca, & Tribó (2008)
obtained empirical evidence of the positive effect of sustainability practices on
manipulative behavior, arguing that these social practices are carried out as a means of
disguising earnings management. Salewski & Zülch (2014) also found a negative
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association between companies’ sustainability ratings and accounting quality, and stated
that the relationship differs among countries. These arguments are similar to the
opportunistic hypothesis, according to which managers act in their own interests,
leading to manipulation of the accounting and sustainability reporting in order to attain
private benefits (Hope, Thomas, & Vyas, 2013).
On the other hand, there are studies that are in contrast with these findings. The myopia
avoidance hypothesis was defined by Chih et al. (2008), stating that companies with a
higher sustainability performance tend to abstain from managing their earnings. More
specifically, a sustainability-minded management should focus not only on increasing
short-term profits, but also on developing relationships with all types of stakeholders.
Accordingly, they should be less likely to hide unfavorable earnings realizations and to
conduct earnings management (Chih et al., 2008). Furthermore, Shleifer (2004) argued
that earnings manipulation, as an activity which society finds ethically objectionable, is
less conducted by companies showing a higher level of social responsibility (Shleifer,
2004). Francis, Nanda, & Olsson (2008) found a complementary association between
voluntary disclosure and earnings quality, showing that firms with a higher earnings
quality had more voluntary disclosures, and vice versa. Similarly, the results of Gelb &
Strawser (2001) indicated a positive relationship between financial disclosure quality
and sustainability performance. The authors found that firms engaging in social
responsibility activities provided more informative and extensive disclosures than the
companies that were less engaged (Gelb & Strawser, 2001). More recently, Kim et al.
(2012) showed evidence that more socially responsible firms are less likely to manage
earnings through discretionary accruals and to manipulate real operating activities.
Their findings suggested that honest and ethical concerns are likely to be incentives for
managers to produce high-quality financial reports. Considering the arguments for both
a positive and negative relation, we propose our third hypothesis:
H3: There is an association between accounting quality and the extent of sustainability
reporting.

3.6.

The impact of sustainability reporting on the cost of capital

3.6.1.

The impact of sustainability disclosures on the cost of equity capital

A large number of researchers have investigated the relation between sustainability
disclosures and the cost of equity capital. The impact of first-time sustainability
disclosures on the cost of equity capital was studied Dhaliwal et al. (2011). The authors
found that firms with a high sustainability performance achieved a reduction in the cost
of equity capital following first-time disclosure of sustainability information. The
reason given by Dhaliwal et al. (2011) was an increase in attention from institutional
investors and analysts. Furthermore, these analysts could realize lower absolute forecast
errors following such disclosure. This reasoning was further supported by Dhaliwal,
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Radhakrishnan, Tsang, & Yang 2012), who similarly found that the production of a
stand-alone sustainability report reduced the forecasting errors of analysts. Moreover,
this relationship was found to be more pronounced in countries with stronger
stakeholder orientation. The relationship was also impacted by the opaqueness of firms’
and countries’ financial disclosures. Thus, the authors provided evidence that
sustainability disclosures play a complementary role to financial disclosures (Dhaliwal
et al., 2012; Dhaliwal et al., 2014). Additionally, Plumlee et al. (2015) showed that the
quality of voluntary environmental disclosures was linked to firm value through the cost
of equity capital and future expected cash flows. The link between sustainability
performance and the cost of equity capital was further explored by Ghoul et al. (2011).
The authors found sustainability performance to be related to the cost of equity capital
through employee relations, product strategies and environmental policies. These were
found increase value and lower risk (Ghoul et al., 2011).
3.6.2.

The impact of sustainability disclosures on the cost of debt

While the previous discussion showed that sustainability disclosures have been found to
benefit companies’ cost of equity, a similar influence of sustainability disclosures on
cost of debt has also been established (Hoepner, Oikonomou, Scholtens, & Schröder,
2016; Jung, Herbohn, & Clarkson, 2018; Ye & Zhang, 2011). When assessing the credit
risk of an organization, banks traditionally base their assessment on information that is
fairly objective, quantitative, and financial in nature. Examples of such information
include profitability, liquidity and credit ratings. This emphasis on “hard information”
characterizes what is known as “transaction-based banking” (Liberti & Petersen, 2019).
In contrast, “relationship banking” evaluates risks not only by the above, but also by
“soft information” which is more subjective in nature, often collected manually, and
difficult to verify by third parties (e.g., managerial competence, trustworthiness and
innovative thinking) (Gropp & Guettler, 2018). Increasing research has shown that the
incorporation of non-financial factors can lead to a more accurate prediction of
corporate credit quality, compared to solely using financial information (Grunert,
Norden, & Weber, 2005).
Considering the nature of sustainability activities, we postulate that information
regarding these activities can be classified as “soft information”. Studying the use of
this type of information, Hoepner et al. (2016) investigated the relationship of country,
corporate sustainability and the cost of bank loans across the world. Their findings
showed that firms operating in countries which have better sustainability ratings can
borrow at a lower interest rate compared to firms in countries with weaker sustainability
ratings. However, no link was established between a firm’s individual sustainability
rating and the cost of debt. In contrast, Jung et al. (2018) found carbon-related risk to be
associated with the cost of debt. Studying firms’ responses to the Carbon Disclosure
Project survey, they found a positive association between the cost of debt and carbon
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risk for non-responders. When the carbon risk measure increased by one standard
deviation for these firms, the cost of debt increased between 38 and 62 basis points
(Jung et al., 2018). Further insights were provided by Ye & Zhang (2011) who
investigated the relationship between sustainability performance and the cost of debt in
a Chinese setting. The authors established a U-shaped relationship between
sustainability performance and the cost of debt. For very high and very low levels of
sustainability performance, the cost of debt was found to be higher. The authors noted
that state-controlled banks in China place a large emphasis on the strategic direction on
the government and may therefore favor sustainability information to a greater extent
(Ye & Zhang, 2011). The same relationship was studied by Rosa, Liberatore, Mazzi, &
Terzani (2018) in a European setting. By observing a sample of listed European nonfinancial firms over an eight-year period, they found a negative relationship between
sustainability performance and interest rate, as well as a positive relationship between
sustainability performance and debt rating. Moreover, firms with better sustainability
were more attractive to lenders in terms of leverage allowance. Overall, their findings
provided deeper insight into the reasons why companies should improve their
sustainability performance (Rosa et al., 2018). In addition, it has been examined
whether companies performing well in sustainability strategies have better access to
finance. Cheng et al. (2014) found that firms with higher sustainability performance
face significantly lower capital constraints. This result was found to be driven by both
the environmental and social dimensions of sustainability (Cheng et al., 2014). In
summary, the association between different dimensions of sustainability and the cost of
capital suggests that sustainability information is important for the provider of finance
with regards to determining risks within a firm. Thus, provided that sustainability
reports are informative enough, they should have a positive effect in reducing the
information asymmetry for unlisted firms. Based on these arguments, we raise our
fourth hypothesis:
H4: Mandatory sustainability reporting leads to a reduction of the cost of debt in
unlisted firms.
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4.
4.1.

Method
Research method

How we acquire knowledge has been the subject of debate since Antiquity. The
positivistic foundations of natural science are in contrast to the hermeneutic ones of
social science, where the first believes in absolute knowledge obtained from observation
and logical derivation (Thurén, 1991), while the latter believes that research methods
should be adapted to the subject, relying more heavily on interpretation of observations
and their meaning (Kjørup, 1999). Furthermore, there are two main courses of how to
derive a conclusion. One way is induction, where generalizable conclusions are made
from empiric facts. The other is deduction, in which a conclusion is made through
logical derivation (Thurén, 1991). Roughly seen, there are two main methods in
research, viz. quantitative and qualitative (Muijs, 2011). Quantitative research is
characterized by estimations of relationships between a number of scalable attributes
(Hartman, 1998). Furthermore, quantitative methods can be considered inherently
positivistic. In contrast, qualitative research methods are founded on a subjectivist view.
The subjectivist view argues that human influence plays an important role in the
research process. Accordingly, there is no pre-existing truth that can be uncovered by
the researcher (Muijs, 2011). In this thesis, we adopt a quantitative method where we
use deductive reasoning to arrive at testable hypotheses. However, we also partly rely
on a qualitative method in our interpretation of the informational content of the
sustainability reports, forming an inductive approach where we generalize on the basis
of what we discover. This combination of methods has been employed to study the
contents of disclosures before (e.g. Clarkson et al., 2013; Plumlee et al., 2015).
Therefore, we consider it well-suited with regards to our research questions.

4.2.

Data sources

For selecting our sample and retrieving financial data, we rely on the database Serrano
(Swedish House of Finance, n.d.). Serrano includes detailed financial data at the
company level for Swedish entities during the time period 1997 to 2017.2 After our
sample had been selected we proceeded to collecting the annual reports from 2017 for
our sample companies using the database Retriever. In a third stage and when
applicable, we collected the sustainability reports from each company’s website. If we
could not find the sustainability report there, we emailed the contact address. If a
reference was provided to the Swedish Companies Registration Office3, we contacted

2
3

By the time of the writing of this thesis.
Swedish: Bolagsverket
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them (this occurred in two cases).4 A fifth source was a return series of entities listed on
the Stockholm Stock Exchange, provided by the Swedish House of Finance through our
tutor. This data was used in order to determine which entities were listed.

4.3.

Sample selection

In determining our sample, we first considered the total number of observations
available in Serrano. In order to determine which companies were mandated to produce
a sustainability report in 2017, we looked at the years 2015 and 2016 in a first step,
applying the legal requirements for book value of assets, net sales and the number of
employees. In the second step, we focused on 2017, using the results from the first step
to determine which entities fulfilling the requirement remained in 2017. As can be seen
in the table 1, this number was 2,250. We then removed all observations with another
legal form than limited liability company, excluding 317 observations. As our focus was
unlisted firms, we removed the firms listed in Sweden or that had a parent company
listed in Sweden, losing 339 observations. As we were unable to tell whether foreign
companies were listed or not, we removed all observations having a foreign parent
company, thus excluding 864 observations. Since the regulatory change affects
companies from accounting years beginning after 31 December 2016, we removed those
companies which did not have the calendar year as their accounting year, excluding 82
observations. We then excluded observations which were subsidiaries to other legal
forms than limited liability companies, as we wanted to analyze the group accounts,
thus ruling out 192 observations. The remaining observations consisted partly of
doubles.5 We removed these duplicates, so that only one observation per group, the
parent company, or the company itself if independent, remained, thus excluding 110
observations. Out of the remaining 346 companies, a sample of 155 companies was
randomly selected. However, the database was missing accounting data for two
observations, which were excluded. Thus, the final sample consisted of 153
observations, of which 48 were independent, and 105 were subsidiaries of a Swedish
group with a limited liability company as parent company. Table 1 provides a summary
of this process. A list of the organizational identifiers and names of the sample firms is
available upon request.

4

On an anecdotal note; the administrator we talked to had never heard of sustainability reports during the
20 years she had worked there and was surprised to know that companies had to publish such reports,
although the legal requirement had been in effect during three years by the time we spoke.
5
For example, Vattenfall AB had 11 subsidiaries fulfilling the requirement to produce a sustainability
report, while Stena AB had 9 such subsidiaries and Albert Bonnier AB had 12. As a robustness check, we
saw that in these cases, all subsidiaries referred to the sustainability report of the parent company, or to
the one of Bonnier AB in the case of Albert Bonnier AB.

19

Table 1. Sampling procedure.
Total number of observations in 2017, in the Serrano “bokslutsfil.dta”
Of which fulfill the size requirements in 2015 and 2016, individual accounts
Of which are limited liability companies
Of which are not listed in Sweden
Of which do not belong to a Swedish listed group
Of which are not subsidiaries to foreign entities
Of which have the calendar year as accounting year
Of which are not owned by other legal forms than a limited liability company
Of which belong to unique parent companies or are independent
Initial sample
Final sample, for which the 2017 data in Serrano is complete
Of which are independent accounts
Of which are subsidiaries (group accounts used for analysis)

4.4.

539,240
2,250
1,933
1,874
1,594
730
648
456
346
155
153
48
105

Dependent variables

Issue of a sustainability report, ISSUEi measures the existence and accessibility of a
sustainability report from the year 2017. An observation is assigned the value 1 if a
sustainability report is referenced to in the management report of the annual report and
accessible by us, and 0 otherwise. In total, we were able to find and access sustainability
reports for 75% of our sample, bringing us fairly close to the 80% documented in the
PwC study (PwC, 2018).
Disclosure score, SCORi measures the information content provided in the
sustainability report of the company. Previous researchers have employed various
approaches to measuring the information content of a sustainability report. One example
was constructing an index based on GRI with the aid of professional experts (Clarkson
et al., 2013). Plumlee et al. (2015) criticize Clarkson et al. (2013) for applying the same
weight to every disclosure item. Instead, they use a more sophisticated scale which
assigns disclosure items to different subcategories such as hard and objective or
soft/subjective. Other authors rely on data collected by companies such as Bloomberg
(Ioannou & Serafeim, 2017).
Our research question calls for a slightly different approach. Previous research has been
conducted on listed companies and has mostly focused on the setting where
sustainability disclosure is done on a voluntary basis. The unlisted status of our sample
makes a reliable second-hand source of sustainability data hard to find. Instead, we
construct an index based on the five questions described in the Swedish Annual
Accounts Act (SFS 1995:1554). These items are specified in the left column of table 2.
In order to score these items, we utilized Wiseman’s (1982) scale for grading the degree
of disclosure of a certain item. The rating is based on the existence and specificity of a
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disclosure. The index assigns a score of three if an item is present and described in
company-specific quantitative terms, e.g. monetary terms. A score of two is given if the
disclosure is accompanied by a discussion in company-specific qualitative terms. A
score of one is awarded if the disclosure exists and is mentioned only in general terms,
while a zero is given if the disclosure is missing from the report (Wiseman, 1982).
Applying this grading to the disclosure items derived from the law, we assigned scores
in the range 0 to 1 for the existence of a description of the company’s business model,
and for each subquestion; 0 to 1 for a description of the policy, 0 to 2 for a description
of the results of the policy, reasoning that a description can be either non-existing,
company specific or company specific in quantitative terms. A score of 1 was awarded
if the company did not have a policy but described the reasons why. A range of 0 to 2
was assigned to the existence of a description of a review mechanism in each question.
For a description of material risks, a range of 0 to 3 was awarded, while a score between
0 and 1 was awarded for the handling of described risks. A score between 0 and 1 was
awarded for the existence of KPIs. Thus, the subtotal ranged between 0 and 10 for each
question, and the total score ranged between 0 and 51. Table 2 summarizes the index for
the sample. In our estimations, non-reporters were assigned a score of 0. This
assumption is tested in section 5.3.3.
Cost of liabilities, CLi is computed as total interest expense over opening balance of
total liabilities. We choose this metric primarily to be congruent with our other control
variables, return on assets and leverage, which are all founded on the “total assetsconcept” (Johansson & Runsten, 2013). Our regression discontinuity analysis (section
5.4) considers an alternative definition.

4.5.

Independent variables

Accounting quality, ACCQUALi measures the discretionary accruals according to the
modified Jones (1991) model, specified by Dechow, Sloan, & Sweeney (1995) and
described in Appendix A. Many different measures of accounting quality exist, for
instance earnings persistence and abnormal accruals. A concern with discretionary
accruals is that they may contain portions of true financial performance, thus not
capturing the full picture of unnatural interference (Dechow, Ge, & Schrand, 2010).
Nevertheless, the model has been used by researchers in examining similar relationships
(see e.g. Dhaliwal et al., 2011). An alternative measure is considered in section 5.3.1.
Since studies find different results in this regard, as we discussed in section 3.4, we
expect no particular sign on in our estimations.
CEO duality, CEODUALi measures the prevalence of the same person occupying the
position of CEO and chairman of the board, equaling 1 where this is the case and 0
otherwise. Observations were manually collected from the annual reports, and values
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were used for the parent company in the situations where the observation was a
subsidiary. In line with our hypothesis, we expect a negative sign.
Board size, BOARDSi measures the size of the board of directors of a company.
Following (Dey, 2008), the variable was coded as 1 if the company had between 4 and 9
members on the board of directors, and 0 otherwise. Data was manually collected from
the annual report of a company and the value pertain to the parent company in the case
it was a subsidiary. We expect this variable to take a positive sign.
Size, SIZEi measures the size of a company in terms of the natural logarithm of the book
value of assets, closing balance. Since size has been found to impact the reporting
practices and disclosure practices of firms (see e.g. Archambault & Archambault, 2003;
Eng & Mak, 2003), we expect a positive sign.
Leverage, LEVi measures the ratio of book value of total liabilities to book value of
equity using opening balances. It has been observed that firms with higher leverage face
higher agency costs, why such firms should disclose more information (see e.g. Chow
& Wong-Boren, 1987). Therefore, we expect a positive sign.
Return on assets, ROAi measures the profitability of a company through dividing the
earnings before interest expenses with the opening balance of total assets. The metric
was defined in accordance with Johansson & Runsten (2013). Since a positive
relationship between corporate environmental and social disclosures and the
profitability of a firm has been observed (see e.g. Qiu, Shaukat, & Tharyan, 2016), we
expect a positive sign.
Industry, INDUSTRYi measures the profile of an observation’s industry with regards to
its two-digit SNI code. These codes were manually retrieved from the website Retriever.
Following Chan et al. (2014), a value of 1 was assigned to firms within a low-profile
industry, such as firms in the financial industry and real estate development and
management. A value of 3 was assigned to firms within a high-profile industry, such as
chemicals, containers and packaging, mining and metals and paper and forest products.
All other firms were assigned a value of 2. Since firms in more exposed industries face
larger legitimacy concerns (see e.g. Meek, Roberts, & Gray, 1995; Patten, 1991) we
expect a positive sign.
State ownership, STATEOWNi takes the value 1 if the company is owned by the state
and 0 otherwise. Data was manually collected from Retriever. Eng & Mak (2003) found
a positive relationship between government ownership and disclosure, arguing that this
is caused by increased agency problems following government ownership, and that
disclosure is a tool of mitigating these problems. In the same line with this argument,
we expect a positive relationship between state ownership and the extent of reporting.
Auditor choice, BIG4i takes the value 1 if the company has a Big 4 auditor and 0
otherwise. Data was manually collected from the annual reports of the companies and
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the value of the parent company was used in the case it was a subsidiary. Auditor type
has been found to be significantly associated with disclosure quality (Gallery, Cooper,
& Sweeting, 2008). The quality of voluntary sustainability disclosures has also been
found to be significantly higher for assured companies than for unassured companies
(Moroney, Windsor, & Aw, 2012). Therefore, we expect a positive sign.
GRI adoption, GRIi takes the value 1 if the company references to GRI in their
sustainability report, and 0 otherwise. Data was manually collected from the
sustainability reports. Since firms reporting in accordance with GRI has been found to
produce more comparable sustainability information (Michelon et al., 2015), we expect
a positive sign.

4.6.

Model specifications

4.6.1.

The issuing of a sustainability report

In order to investigate which factors influenced the issuing of a sustainability report,
and to test our hypotheses regarding the extent of sustainability reporting, we employ
the following specification:
!""#$% = '% + )* +,,-#+.% + )/ ,$01#+.% + )2 30+41"% + )5 "!6$% + )7 .$8% +
)9 40+% + ): !;1#"<4=% + )> 3!?4% + )A "<+<$0B;% + C%
(1)
All variables are defined in the previous sections. Since the dependent variable can take
either the value zero or one, the equation is estimated using logistic regression, with
robust standard errors. Since we only have cross-sectional data, yearly fixed effects are
excluded from our estimation.
4.6.2.

The information contents of the sustainability reports

In order to estimate the relationships regarding the information content of a
sustainability report, we use the following specification:
",04% = '% + )* +,,-#+.% + )/ ,$01#+.% + )2 30+41"% + )5 "!6$% + )7 .$8% +
)9 40+% + ): !;1#"<4=% + )> 3!?4% + )A "<+<$0B;% + )*H ?4!% + C%
(2)
Variable definitions are found in the previous sections. The specification is estimated
using Ordinary Least Squares (OLS) with robust standard errors. Since we only have
data from the year 2017, yearly fixed effects are excluded from the estimation.
4.6.3.

Sustainability reporting and the cost of debt

In order to estimate the impact of mandatory sustainability reporting on the cost of debt,
we will first estimate the following equations using OLS estimation. In section 5.4, we
will employ a Regression Discontinuity design (RD) in order to obtain the causal impact
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of sustainability reporting on the cost of debt. The OLS models are designed drawing
inspiration from (Ye & Zhang, 2011) and are defined as follows,
,.% = '% + )* ",04% + )/ .$8% + )2 40+% + )5 !;1#"<4=% + )7 ?4!% + C%

(3)

,.% = '% + )* !""#$% + )/ .$8% + )2 40+% + )5 !;1#"<4=% + )7 ?4!% + C%

(4)

The variables correspond to their earlier definitions. The equations are estimated using
OLS with robust standard errors.

4.7.

Descriptive statistics

This section provides a descriptive summary of our different variables. First, we present
the construction of our SCORi variable in table 2, for the 114 reports we were able to
find. The first column presents the reporting items retrieved from the law (SFS
1995:1554). The range column presents possible scores for each item, graded according
to the Wiseman (1982) scale. As displayed in table 2, employees was the area in which
the companies best reported, followed by environment, social conditions, anticorruption and lastly human rights. As displayed by the percentile columns, the bottom
levels were highest for environment and employees, while the bottom 10 percent failed
to provide any information on social conditions, human rights and anti-corruption,
respectively. Comparing the total number of observations for “Results” and
“Explanation if not described” reveals how many companies reported their work in a
certain question and how many did not. Reporting was most common for environment
and employees, with only 4 observations abstaining from reporting information in these
areas. Human rights was the area which the largest amount of non-reporters, with 30
companies abstaining from providing a description of their work on this question. Seen
in total, the whole sample yields a mean SCORi of 21.37 with a median of 21 out of the
maximum 51. Another observation that could be made is that, in accordance with the
PwC study, (PwC, 2018), we find risk descriptions to score low generally, with low
means and medians compared to the maximum score of 3 per question. Thus,
companies tend to be poor at describing sustainability risks, and often do this in vague
terms, if done at all.
Table 3 provides descriptive statistics for our sample. ISSUEi captures the publication of
an accessible sustainability report, and takes the mean of 0.75, implying that 75% of the
companies in our sample produce the mandatory sustainability report. SCORi measures
the information content of the sustainability reports with non-reporters assigned the
value 0, and ranges from a minimum of 0 to a maximum of 40. Furthermore, 29% of
our sample companies mention GRI in their sustainability report, as captured by the
mean of GRIi. Another observation is that some variables exhibit variation, which
motivates the use of robust standard errors to mitigate heteroscedasticity.
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Table 2. Summary of disclosure index.
Disclosure item
Description of business model
Environment
Existence of policy
Results
Explanation if no policy
Description of review/control mechanism
Description of material risks
Description of how risks are handled
Existence of KPIs
Subtotal
Social conditions / other stakeholders
Existence of policy
Results
Explanation if no policy
Description of review/control mechanism
Description of material risks
Description of how risks are handled
Existence of KPIs
Subtotal
Employees
Existence of policy
Results
Explanation if no policy
Description of review/control mechanism
Description of material risks
Description of how risks are handled
Existence of KPIs
Subtotal
Human rights
Existence of policy
Results
Explanation if no policy
Description of review/control mechanism
Description of material risks
Description of how risks are handled
Existence of KPIs
Subtotal
Anti-corruption
Existence of policy
Results
Explanation if no policy
Description of review/control mechanism
Description of material risks
Description of how risks are handled
Existence of KPIs
Subtotal
Total score

Range
0-1

Mean Median 90 Perc. 10 Perc.
0.88
1
1
0

N
114

0-1
0-2
0-1
0-2
0-3
0-1
0-1
0 – 10

0.96
1.36
0.75
1.13
0.91
0.51
0.65
5.39

1
1
1
1
1
1
1
5

1
2
1
2
2
1
1
9

1
1
0.3
1
0
0
0
3

114
110
4
110
110
110
110
114

0-1
0-2
0-1
0-2
0-3
0-1
0-1
0 – 10

0.88
1.02
0.07
0.73
0.65
0.39
0.19
3.50

1
1
0
1
0
0
0
3

1
2
0
2
2
1
1
7

0
0
0
0
0
0
0
0

114
100
14
100
100
100
100
114

0-1
0-2
0-1
0-2
0-3
0-1
0-1
0 - 10

0.96
1.25
0.25
1.13
1.05
0.61
0.69
5.54

1
1
0
1
1
1
1
6

1
2
0,7
2
2
1
1
8

1
1
0
0
0
0
0
2

114
110
4
110
110
110
110
114

0-1
0-2
0-1
0-2
0-3
0-1
0-1
0 - 10

0.74
0.61
0.23
0.82
0.69
0.40
0.05
2.69

1
1
0
1
0
0
0
3

1
1
1
1
2
1
0
6

0
0
0
0
0
0
0
0

114
84
30
84
84
84
84
114

0-1
0-2
0-1
0-2
0-3
0-1
0-1
0 - 10
0 - 51

0.82
0.64
0.35
0.95
0.82
0.52
0.10
3.38
21.37

1
1
0
1
1
1
0
3
21

1
1
1
2
2
1
0
6
33

0
0
0
0
0
0
0
0
10.3

114
94
20
94
94
94
94
114
114

25

Table 3. Descriptive statistics.
N
Mean
Std. Dev.
Min
Max
SIZEi
153
21.09
1.52
19.01
26.88
LEVi
153
3.54
5.35
0.02
45.28
CLi
153
0.02
0.03
0.00
0.26
CEODUALi
153
0.05
0.22
0.00
1.00
BOARDSi
153
0.59
0.49
0.00
1.00
ROAi
153
0.09
0.14
-0.25
0.89
SCORi
153
15.92
12.16
0.00
40.00
ISSUEi
153
0.75
0.44
0.00
1.00
ACCQUALi
153
0.00
0.11
-0.50
0.56
INDUSTRYi
153
1.92
0.49
1.00
3.00
STATEOWNi
153
0.07
0.26
0.00
1.00
BIG4i
153
0.73
0.44
0.00
1.00
GRIi
153
0.29
0.46
0.00
1.00
SIZEi measures the natural logarithm of the closing balance of total assets,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
CLi is the ratio of total interest expense to opening book value of total liabilities,
CEODUALi takes the value one if the company CEO is also the chairman of the board of directors, and
zero otherwise,
BOARDSi takes the value one if the company has between four and nine members on the board of
directors, and zero otherwise,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
SCORi is the informational content score of the company's sustainability report,
ISSUEi takes the value one if the company has published an accessible sustainability report in 2017, and
zero otherwise,
ACCQUALi measures the discretionary accruals of the company according to the modified Jones model
(Dechow et al., 1995),
INDUSTRYi measures the profile of the company's industry, taking the value one for low-profile
industries, three for high-profile industries and two otherwise,
STATEOWNi takes the value one if the company is owned by the government, and zero otherwise,
BIG4i takes the value one if the company has a Big 4 auditor, and zero otherwise,
GRIi takes the value one if the company refers to the GRI framework in their sustainability report, and
zero otherwise.

Table 4 displays the Spearman correlations of our sample. Spearman correlations are
preferable in our setting since they are not sensitive to the influence of extreme values,
and do not rely on an assumed distribution (Newbold, Carlson, & Thorne, 2013). This is
appropriate with regards to our relatively limited sample size. We note significant
correlations between our SCORi variable and SIZEi, BIG4i, STATEOWNi and GRIi.
Furthermore, we observe that ISSUEi tends to correlate positively with SIZEi and
STATEOWNi, while it correlates negatively with LEVi. We also note that some of our
control variables exhibit significant correlations with one another, for instance SIZEi
and GRIi. Therefore, we include multicollinearity checks in section 5.3.6 and Appendix
C to ensure that our results are not blurred by this phenomenon.
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Table 4. Spearman correlations.
ISSUEi
SCORi
SIZEi
LEVi
CLi
CEODUALi BOARDSi ROAi INDUSTRYi ACCQUALi STATEOWNi BIG4i
ISSUEi
1
0.76*
0.20*
-0.20*
-0.10
-0.06
-0.02
0.11
-0.09
-0.05
0.16*
0.12
SCORi
0.76*
1
0.37*
-0.10
-0.08
-0.06
-0.03
0.01
-0.03
0.07
0.37*
0.27*
SIZEi
0.20*
0.37*
1
-0.08
0.31*
0.09
0.10
-0.10
-0.16*
0.13
0.27*
0.26*
LEVi
-0.20*
-0.10
-0.08
1
-0.02
0.03
0.09
-0.45*
-0.13
0.05
0.00
-0.14
CLi
-0.10
-0.08
0.31*
-0.02
1
0.14
0.12
-0.16*
0.14
-0.09
-0.07
0.16*
CEODUALi
-0.06
-0.06
0.09
0.03
0.14
1
0.07
-0.02
-0.02
0.07
0.05
0.08
BOARDSi
-0.02
-0.03
0.10
0.09
0.12
0.07
1
-0.03
-0.03
-0.19*
-0.18*
0.31*
ROAi
0.11
0.01
-0.10
-0.45*
-0.16*
-0.02
-0.03
1
0.09
0.06
-0.10
-0.04
INDUSTRYi
-0.09
-0.03
-0.16*
-0.13
0.14
-0.02
-0.03
0.09
1
0.05
-0.01
0.08
ACCQUALi
-0.05
0.07
0.13
0.05
-0.09
0.07
-0.19*
0.06
0.05
1
0.20*
-0.03
STATEOWNi
0.16*
0.37*
0.27*
0.00
-0.07
0.05
-0.18*
-0.10
-0.01
0.20*
1
0.17*
BIG4i
0.12
0.27*
0.26*
-0.14
0.16*
0.08
0.31*
-0.04
0.08
-0.03
0.17*
1
GRIi
0.38*
0.63*
0.37*
-0.06
-0.13
-0.02
0.04
-0.04
-0.07
0.17*
0.43*
0.23*
ISSUEi takes the value one if the company has published an accessible sustainability report in 2017, and zero otherwise,
SCORi is the informational content score of the company's sustainability report,
SIZEi measures the natural logarithm of the closing balance of total assets,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
CLi is the ratio of total interest expense to opening book value of total liabilities,
CEODUALi takes the value one if the company CEO is also the chairman of the board of directors, and zero otherwise,
BOARDSi takes the value one if the company has between four and nine members on the board of directors, and zero otherwise,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
INDUSTRYi measures the profile of the company's industry, taking the value one for low-profile industries, three for high-profile industries and two otherwise,
ACCQUALi measures the discretionary accruals of the company according to the modified Jones model (Dechow et al., 1995),
STATEOWNi takes the value one if the company is owned by the government, and zero otherwise,
BIG4i takes the value one if the company has a Big 4 auditor, and zero otherwise,
GRIi takes the value one if the company refers to the GRI framework in their sustainability report, and zero otherwise,
* indicates significance on the 0.05 level.
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GRIi
0.38*
0.63*
0.37*
-0.06
-0.13
-0.02
0.04
-0.04
-0.07
0.17*
0.43*
0.23*
1

5.
5.1.

Results
Univariate analysis

As an early analysis of our first research question relating to the issuing of a
sustainability report, table 5 presents the results from t-tests for differences in means
and the Wilcoxon rank sum test for the groups ISSUEi one and zero, i.e. for the group
publishing a sustainability report and the one abstaining from doing so. As displayed in
table 5, we observe a statistically significant difference in SIZEi, indicating that the
firms that abstain from publishing a sustainability report are smaller in terms of total
assets compared to the firms that follow the requirement. We also note a statistically
significant difference in state ownership, as captured by our STATEOWNi variable. We
also observe an indication of a difference in LEVi in the Wilcoxon test, although the tstatistic is weaker.
Table 5. Univariate analysis of means.
ISSUE = 1
ISSUE = 0
t - stat
Wilcoxon
N = 114
N = 39
z - stat
SIZEi
21.27
20.55
-2.60**
-2.48**
LEVi
3.17
4.65
1.50
2.49**
CLi
0.02
0.02
0.03
1.25
CEODUALi
0.04
0.08
0.80
0.80
BOARDSi
0.59
0.62
0.30
0.30
ROAi
0.10
0.07
-1.46
-1.31
INDUSTRYi
1.89
2.00
1.15
1.16
ACCQUALi
-0.01
0.01
1.02
0.62
STATEOWNi
0.10
0.00
-2.03**
-2.01**
BIG4i
0.76
0.64
-1.49
-1.48
SIZEi measures the natural logarithm of the closing balance of total assets,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
CLi is the ratio of total interest expense to opening book value of total liabilities,
CEODUALi takes the value one if the company CEO is also the chairman of the board of directors, and
zero otherwise,
BOARDSi takes the value one if the company has between four and nine members on the board of
directors, and zero otherwise,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
INDUSTRYi measures the profile of the company's industry, taking the value one for low-profile
industries, three for high-profile industries and two otherwise,
ACCQUALi measures the discretionary accruals of the company according to the modified Jones model
(Dechow et al., 1995),
STATEOWNi takes the value one if the company is state-owned, and zero otherwise,
BIG4i takes the value one if the company has a Big 4 auditor, and zero otherwise,
***, **, * indicate significance at 0.01, 0.05, 0.1 levels respectively.
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5.2.

Multivariate analysis

5.2.1.

The issuing of a sustainability report

Table 6 presents the results of our estimation of equation 1, using logistic regression
with robust standard errors. Due to its perfect predicting power, the STATEOWNi
variable was omitted, since all 11 state-owned companies in our sample published a
sustainability report. Two variables emerge with a level of statistical significance, SIZEi
capturing the natural logarithm of assets, and ROAi capturing profitability. This suggests
that the size and profitability of a company positively impacts its adherence to the
reporting requirement.
Table 6. Estimation of equation 1, using logistic regression with robust standard errors.
Dependent variable: ISSUEi
Variable
Prediction Coefficient
Std. Err.
z
INDUSTRYi
+
-0.48
0.41
-1.16
BOARDSi
+
-0.32
0.45
-0.71
CEODUALi
-0.74
0.88
-0.85
ACCQUALi
+/-2.56
2.04
-1.25
SIZEi
+
0.39**
0.17
2.31
LEVi
+
-0.02
0.04
-0.54
ROAi
+
4.07*
2.21
1.84
BIG4i
+
0.45
0.48
0.94
STATEOWNi
+
0.00
(omitted)
Constant
-6.44
3.72
-1.73
Number:
142
ISSUEi takes the value one if the company has published an accessible sustainability report in 2017, and
zero otherwise,
INDUSTRYi measures the profile of the company's industry, taking the value one for low-profile
industries, three for high-profile industries and two otherwise,
BOARDSi takes the value one if the company has between four and nine members on the board of
directors, and zero otherwise,
CEODUALi takes the value one if the company CEO is also the chairman of the board of directors, and
zero otherwise,
ACCQUALi measures the discretionary accruals of the company according to the modified Jones model
(Dechow et al., 1995),
SIZEi measures the natural logarithm of the closing balance of total assets,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
BIG4i takes the value one if the company has a Big 4 auditor, and zero otherwise,
STATEOWNi takes the value one if the company is state-owned, and zero otherwise,
***, **, * indicate significance at 0.01, 0.05, 0.1 levels respectively.

5.2.2.

The information contents of the sustainability reports

Table 7 presents the results from our estimation of equation 2 using OLS with robust
standard errors. As can be noted from the t-statistics, SIZEi, BIG4i, STATEOWNi and
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GRIi emerge with statistical significance. In words, our results show that companies
with a Big 4 auditor on average scores 3.51 points higher on our scale, while state
ownership on average scores 3.59 points higher. Furthermore, companies referencing to
GRI achieve 13.25 more points on our scale, a result which is of high statistical
significance.
Table 7. Estimation of equation 2 using OLS with robust standard errors.
Dependent variable: SCORi
Variable
Prediction Coefficient
Std. Err.
t
INDUSTRYi
+
0.42
1.40
0.30
BOARDSi
+
-2.12
1.57
-1.35
CEODUALi
-2.85
3.48
-0.82
ACCQUALi
+/-7.54
6.40
-1.18
SIZEi
+
1.36***
0.51
2.65
LEVi
+
-0.06
0.16
-0.36
ROAi
+
3.66
5.00
0.73
BIG4i
+
3.51**
1.77
1.98
STATEOWNi
+
3.59*
1.95
1.84
GRIi
+
13.25***
1.79
7.42
Constant
-19.03
11.63
-1.64
Number:
153
Adj R2
0.41
SCORi is the informational content score of the company's sustainability report,
INDUSTRYi measures the profile of the company's industry, taking the value one for low-profile
industries, three for high-profile industries and two otherwise,
BOARDSi takes the value one if the company has between four and nine members on the board of
directors, and zero otherwise,
CEODUALi takes the value one if the company CEO is also the chairman of the board of directors, and
zero otherwise,
ACCQUALi measures the discretionary accruals of the company according to the modified Jones model
(Dechow et al., 1995),
SIZEi measures the natural logarithm of the closing balance of total assets,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
BIG4i takes the value one if the company has a Big 4 auditor, and zero otherwise,
STATEOWNi takes the value one if the company is state-owned, and zero otherwise,
GRIi takes the value one if the company refers to the GRI framework in their sustainability report, and
zero otherwise,
***, **, * indicate significance at 0.01, 0.05, 0.1 levels respectively.

5.2.3.

Sustainability reporting and the cost of debt

Tables 8 and 9 provide results from our equations 3 and 4, respectively. Here, we aim at
providing initial estimations before we estimate the causal effect of the regulatory
change in section 5.4, using Regression Discontinuity design. First, table 8 presents the
results from estimating equation three, in order to explore the relationship between the
information content of the sustainability reports, SCORi, and the cost of liabilities of a
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company. As can be noted from the small t-statistic, we find no evidence of a
relationship between the two variables. Neither do we note a statistically significant
relationship between the cost of total liabilities and the referencing to GRI, or to any of
the three control variables, as all have small t-statistics. This is also reflected in the
small value of R squared in the regression, suggesting that a straight line would be a
better fit than our model.
Table 8. OLS estimation of equation 3.
Dependent variable: CLi
Variable
Prediction Coefficient
Std. Err.
t
SCORi
0.000
0.00
0.68
LEVi
+
0.000
0.00
0.82
ROAi
-0.019
0.01
-1.36
INDUSTRYi
+
0.004
0.00
1.31
GRIi
-0.003
0.01
-0.56
Constant
0.014
0.01
1.95
Number:
153
Adj R sq
-0.01
CLi is the ratio of total interest expense to opening book value of total liabilities,
SCORi is the informational content score of the company's sustainability report,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
INDUSTRYi measures the profile of the company's industry, taking the value one for low-profile
industries, three for high-profile industries and two otherwise,
GRIi takes the value one if the company refers to the GRI framework in their sustainability report, and
zero otherwise,
***, **, * indicate significance at 0.01, 0.05, 0.1 levels respectively.

Table 9 displays the results from the OLS estimation of equation four, using the ISSUEi
variable as to investigating the relationship between the issuing of a sustainability report
and the cost of liabilities. Again, we note small t-statistics and a low value of R-squared.
We do not find evidence of a link between the issuing of a sustainability report and the
cost of total liabilities of a company.
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Table 9. OLS estimation of equation 4.
Dependent variable: CLi
Variable
Prediction Coefficient
Std. Err.
t
ISSUEi
0.003
0.00
0.55
LEVi
+
0.000
0.00
0.8
ROAi
-0.019
0.01
-1.39
INDUSTRYi
+
0.004
0.00
1.4
GRIi
-0.002
0.01
-0.34
Constant
0.014
0.01
2.09
Number:
153
Adj R sq
-0.01
CLi is the ratio of total interest expense to opening book value of total liabilities,
ISSUEi takes the value one if the company has published an accessible sustainability report in 2017, and
zero otherwise,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
INDUSTRYi measures the profile of the company's industry, taking the value one for low-profile
industries, three for high-profile industries and two otherwise,
GRIi takes the value one if the company refers to the GRI framework in their sustainability report, and
zero otherwise,
***, **, * indicate significance at 0.01, 0.05, 0.1 levels respectively.

5.3.

Robustness checks

In this section we provide robustness checks for our earlier estimates, aiming at
providing more rigor to our results.
5.3.1.

Alternative measure of accounting quality

In order to test whether our model specifications are sensitive to the choice of
accounting quality metric, we estimate equations 1 and 2 using the performance
adjusted Jones model, as specified by Kothari, Leone, & Wasley (2005). Untabulated
results do not show any significant changes, which provides some assurance to our
derived results using the modified Jones model (Dechow et al., 1995).
5.3.2.

Alternative measure of industry affiliation

Another suitable test subject is the measure of industry affiliation, which we previously
defined in accordance with Chan et al. (2014). In alternative estimations of equations 1
and 2, we instead used industry dummies for the companies’ one-digit SNI-code,
resulting in ten such dummies. For equation 1 regarding the issue of a sustainability
report, we noted a drop in significance for our ROAi variable, so that ROAi was no
longer significant at the 10% level. We interpret this as that the coefficient of the ROAi
variable should be interpreted with caution. Regarding equation 2, we noted
strengthened t-statistics on our STATEOWNi and SIZEi variables, so that STATEOWNi
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was significant on the 5% level. Meanwhile, BIG4i was estimated to be significant on
the 10% level, and not the 5% level as before. This drop in significance regarding the
BIG4i variable suggests that some caution could be applied in its interpretation.
5.3.3.

Exclusion of non-reporters

In our earlier estimations, we assigned non-reporters a zero value of SCORi. However,
this might distort the estimations. We therefore re-estimated equations 2 and 4, only
including values of SCORi of the reporters, thereby testing only the 114 companies
publishing a sustainability report. This did not materially change our results, in neither
estimation, which we interpret as additional robustness regarding our SCORi variable.
5.3.4.

Analysis of outliers

There is a possibility that our results from previous estimations are influenced by
outliers. To address this potential issue, we use a 1% Winsorization of our data,
meaning that the values in the 1st and 99th percentile are assigned values of the closest
observations not considered to be outliers. This method is useful for handling outliers in
situations where sample size is limited (Reifman & Keyton, 2012). We therefore
employ this method instead of changing the outliers to missing values. We apply 1%
Winsorization on the variables SIZEi, ROAi, ACCQUALi and LEVi. The adjustments are
done first one by one, with estimations of each equation being done for each separate
adjustment. Then, a pooled estimation of all Winsorized variables is performed. We
observe a drop in significance on our BIG4i variable in equation 2, from the 5% to the
10% level, but no other significant changes are noted. We interpret as our results being
relatively robust to the influence of outliers.
5.3.5.

Tests of subsections of the disclosure index

Some researchers have suggested that different types of disclosures have differing
importance (e.g. Plumlee et al., 2015). Thus, different types of the sustainability
reporting information may be differently important to the providers of finance. We thus
estimated equation 3 again, but replacing the SCORi variable with each observations’
subtotal, for each of the five areas environment, social conditions, employees, human
rights and anti-corruption. These estimations did not significantly change the results,
which we interpret as support that our estimation of equation 3 is not sensitive to the
type of sustainability reporting information.
5.3.6.

Tests regarding multicollinearity

In our estimations of equations 2 to 4, we rely on OLS estimation. As indicated in our
correlation matrix, some explanatory variables exhibit significant correlations. We
therefore examine whether is a violation of the assumption on no multicollinearity
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through a VIF-test. In the case of multicollinearity, two or more explanatory variables
are highly correlated. A VIF-level that typically should raise concern is 10 (Mitra,
2011). However, as displayed in Appendix C, all our variables across all three
estimations have levels far below 10. Thus, multicollinearity is not considered a
problem in our estimations of equations 2 to 4.

5.4.

Additional analysis – Regression Discontinuity

5.4.1.

Regression Discontinuity and its application

In order to further investigate our fourth hypothesis regarding the impact of
sustainability reporting on the cost of debt, we conduct estimations using Regression
Discontinuity (RD) design. The introduction of mandatory sustainability reporting for
firms over a certain size can be seen as a natural experiment where the firms above the
legal threshold receive the treatment and the firms below do not. A research design that
focuses on the evaluation of treatment effects in these settings is RD. Through studying
a smaller number of observations close to the threshold, one can derive the average
treatment effect of a program (Khandker, Koolwal, & Samad, 2010). This method
accounts for both observed and unobserved heterogeneity, as the observations just
above and just below the cutoff value share many common features. Thus, the estimate
of the average treatment effect bypasses issues surrounding model specification (Hahn,
Todd, & Van der Klaauw, 2001). However, the local treatment effects may not be valid
for the population as a whole, sample sizes might become an issue as the method
explicitly focuses on the observations closest to the cutoff, and the method exhibits
potential sensitivity to functional form, e.g. nonlinear relationships (Khandker et al.,
2010). Nonetheless, the method has been applied for instance in studying the effects of
institutional ownership on tax avoidance (Khan, Srinivasan, & Tan, 2017) and the
effects of debt covenant violations on CEO compensation (Balsam, Gu, & Mao, 2018).
5.4.2.

Regression Discontinuity sample

Challenges in applying RD in our setting include sample selection and the definition of
the running variable surrounding the cutoff value. Since our sample used for our earlier
estimations was randomly composed of firms above the legal requirement across all
sizes, we needed to select an additional sample for the purpose of RD estimation,
focusing on the firms closest to the requirement. We again sampled unlisted Swedish
limited liability companies owned by Swedish owners with the calendar year as
accounting year, to ensure that our sample firms were affected by the changed
legislation. As before, we applied the legal requirements stated in the Swedish Annual
Accounts Act (SFS 1995:1554). However, this time, we wanted to form two groups of
companies. One group above the legal threshold, and one below. Our approach to
handling this issue, and thus for creating the two groups, is by lowering the requirement
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by 20% in order to form the lower group and increasing the requirement by 30% in
order to form the higher group. The reason for this was to have roughly the same
number of companies on both sides of the cutoff. The ranges that resulted for the net
turnover requirement are between 280 to 350 MSEK for the lower group and 350 to 455
MSEK for the higher group. For total assets, the ranges are 140 to 175 MSEK for the
lower group and 175 to 227.5 MSEK for the higher group. For the employee
requirement, the ranges are 200 to 250 for the lower group and 250 to 325 for the higher
group. As can be seen in figure 1, this formed two groups, with 206 companies in the
lower group and 178 companies in the higher group. A company was assigned to a
group if it fulfilled the requirement at the previous boundary but not the next boundary.
TREATi is a dummy variable taking the value 1 if the company is required by law to
produce a mandatory sustainability report, and 0 otherwise.
Figure 1. Illustration of RD sample formation.
Lower boundary, 80% of
legal requirement

Legal requirement

Higher boundary, 130% of
legal requirement

TREATi = 0

TREATi = 1

N = 206

N = 178

As earlier observed, some companies that are legally required to produce a
sustainability report fail to do so. On the other hand, it might be the case that companies
below the threshold produce sustainability reports despite being not legally required.
Accordingly, the situation is characterized as a fuzzy discontinuity, as opposed to a
sharp discontinuity where participation is deterministic above the threshold (Khandker
et al., 2010). Running the estimation on the entire sample might produce clouded
results. Therefore, to filter away those companies who violated the cutoff, i.e. those
TREATi = 1 companies that did not produce a sustainability report, and those TREATi =
0 companies that did produce a sustainability report although not required to do so, we
collected the annual reports from the year 2017 for each company using the website
Retriever. We used the existence of a sustainability report or the reference to such a
report as proxy for the publishing of a report, we did not look as thoroughly for them as
in our previous data collection. As shown in table 10, out of the 178 companies forming
our TREATi = 1 group, 36 did not include a sustainability report although being legally
required to do so. On the other hand, out of our TREATi = 0 group, 54 companies
included sustainability reports although not required to do so.
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Table 10. From fuzzy RD-sample to sharp RD-sample.
TREATi = 1
Total sample, fuzzy
178
Less observations violating TREATi
36
Second sample, sharp
142

5.4.3.

TREATi = 0
206
54
152

Running variable

In order to run the RD estimations, we needed to approximate the distance to the legal
requirements for each company. Since research on this topic is scarce, we applied a
modified version of Balsam et al.’s (2018) approach. We first calculated the distance for
each requirement (net sales, total assets and employees) for each year (2015 and 2016).
However, instead of dividing with the standard deviation of the financial measure as
Balsam et al. (2018) did, we divided with the legal requirement. We then selected those
observations that determined a company’s assignment, i.e. those observations that fall
short of the following boundary but not the previous one. We then took the mean of
these observations resulting in our running variable TOTMEANi which measures the
average distance to the legal requirement, reaching from 0.8 to 1 for the lower group and
1 to 1.3 for the higher group. Accordingly, the cutoff value used in the RD estimations
was TOTMEANi = 1 (see Appendix B for examples of our TOTMEANi variable).
A potential concern is whether assignment of sustainability reporting is random, or if
companies may manipulate their financial statements in order to avoid sustainability
reporting. Research into this subject is again scarce, but a similar effect of companies
avoiding thresholds is found for private European firms regarding financial reporting
(Bernard, Burgstahler, & Kaya, 2018). Figure 2 displays the distribution of our total RD
sample across the legal requirement. Rather interestingly, we note an uneven
distribution around the threshold, with a smaller number just above compared to just
below. To check the significance of this observation, we apply the density test
developed by Cattaneo, Jansson, & Ma (2019). This yields a t-statistic of -1.60,
indicating that manipulation of the running variable is insignificant at the 10% level.
Thus, we do not find evidence of a manipulation surrounding the legal threshold.6

6

However, there is a possibility that significance would rise if sample size is increased, e.g. over time.
We leave it to future research to investigate this possibility.
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Figure 2. Histogram of distance to legal threshold.

5.4.4.

Descriptive statistics and univariate analysis

Table 11 provides summary statistics for our total RD sample. The great variance in our
leverage measure can be attributed to that the analysis is done on individual accounts
level, and not on group accounts as before. We motivate this choice through our
research design, which accounts for endogeneity concerns that would otherwise raise
questions about this approach. However, we test the underlying assumption through
estimating the discontinuities surrounding ROAi, LNSALESi, LNASSETSi and LEVi, the
results of which are presented in table 13.
Table 11. Descriptive statistics, RD-sample.
N
Mean
Std. Dev.
Min
Max
TOTMEANi
384
1.03
0.14
0.81
1.30
ROAi
384
0.09
0.14
-0.58
0.84
LNASSETSi
384
19.66
1.05
15.22
23.25
LNSALESi
384
19.93
0.42
18.13
21.73
CLi
384
0.01
0.02
0.00
0.37
CDEBTi
384
0.05
0.33
0.00
5.48
LEVi
384
11.48
46.80
0.00
588.67
TOTMEANi is the distance to the legal requirement, as previously defined,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
LNASSETSi is the natural logarithm of the closing book value of total assets,
LNSALESi is the natural logarithm of net sales,
CLi is the ratio of total interest expense to opening book value of total liabilities,
CDEBTi is the ratio of total interest expense to opening book value of interest-bearing liabilities,
LEVi is the ratio of total liabilities to equity, calculated using opening book values.
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To further illustrate our sample, we performed t-tests of means, the results of which are
displayed in table 12. As defined, the TOTMEANi is significantly different across the
two groups of companies. However, some concern is raised by the presence of
significant differences in the means of LNASSETSi and LNSALESi. Although fairly
expected, that the larger group should have a greater mean, we also estimate the
discontinuity across these two variables close to the cutoff as a robustness check.
Table 12. Univariate analysis of the RD-sample.
TREAT = 1
TREAT = 0
Wilcoxon
N = 178
N = 206
t-stat
z-stat
TOTMEANi
1.17
0.91
-39.98***
-16.90***
ROAi
0.09
0.09
0.27
0.16
LNASSETSi
19.81
19.54
-2.62**
-4.52***
LNSALESi
20.03
19.85
-4.20***
-6.76***
CLi
0.01
0.01
-1.36
-1.64
CDEBTi
0.07
0.04
-1.01
-1.68
LEVi
10.71
12.14
0.30
-0.75
TOTMEANi is the distance to the legal requirement, as previously defined,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
LNASSETSi is the natural logarithm of the closing book value of total assets,
LNSALESi is the natural logarithm of net sales,
CLi is the ratio of total interest expense to opening book value of total liabilities,
CDEBTi is the ratio of total interest expense to opening book value of interest-bearing liabilities,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
***, **, * indicate significance at 0.01, 0.05, 0.1 levels respectively.

5.4.5.

Regression Discontinuity results

In this section, we present the results from our RD estimations. On either side of the
cutoff, local non-parametric linear regressions were estimated, the results of which are
displayed in tables 13 to 15. Following Khan et al. (2017), we employ the optimal
bandwidth selection algorithm developed by Calonico, Cattaneo, & Titiunik (2014) to
account for potential bias of significance levels arising from the employed bandwidth. A
triangular kernel function was used in estimating the local polynomial estimators. As
can be observed in the table below, we observe no significant discontinuities in the
variables LNASSETSi, LEVi, ROAi and LNSALESi, as indicated by the weak z-statistics.
In particular, the weak z-statistics of LNASSETSi and LNSALESi provide some assurance
to the potential problem indicated by the univariate analysis.
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Table 13. RD results from overall sample, fuzzy.
LNASSETSi
LEVi
ROAi
LNSALESi
TREATi
-0.03
-32.3
0.07
-0.24
Z-stat.
-0.04
-1.11
1.33
-0.62
Optimal bandwidth
Yes
Yes
Yes
Yes
Number
384
384
384
384
TREATi refers to the company being mandated to produce a sustainability report. The treatment effect is
derived using non-parametric regression models on both sides of the cutoff, using the optimal bandwidth
selection algorithm developed by Calonico et al. (2014),
LNASSETSi is the natural logarithm of the closing book value of total assets,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
LNSALESi is the natural logarithm of net sales,
***, **, * indicate significance at 0.01, 0.05, 0.1 levels respectively.

The tables and graphs below display the results from our estimation of the regression
discontinuities of the cost of total liabilities and the cost of interest-bearing liabilities.
As displayed in table 14, the average treatment effect is -0.004 for cost of total
liabilities, and -0.038 for cost of interest-bearing debt in the fuzzy estimation (where all
observations were included). For our refined sharp sample, we observe an average
treatment effect of -0.008 for cost of total liabilities and -0.068 for the cost of interestbearing debt, as can be seen in table 15. However, as indicated by the small z-statistics,
these effects are not statistically significant. Thus, we do not find support for a
discontinuity around the statutory requirement. It can be noted from the graphical
illustration in figure 3, as well as the z-statistics in table 15, that the effect is somewhat
more pronounced in the case of sharp discontinuity. However, due to the small
significance levels, this effect is far from certain and should be interpreted with caution.
Table 14. Results from fuzzy RD-estimation.
CLi
CDEBTi
TREATi
-0.004
-0.038
Z-stat.
-0.67
-1.06
Optimal bandwidth
Yes
Yes
Number
384
384
TREATi refers to the company being mandated to produce a sustainability report. The treatment effect is
derived using non-parametric regression models on both sides of the cutoff, using the optimal bandwidth
selection algorithm developed by Calonico et al. (2014),
CLi is the ratio of total interest expense to opening book value of total liabilities,
CDEBTi is the ratio of total interest expense to opening book value of interest-bearing liabilities,
***, **, * indicate significance at 0.01, 0.05, 0.1 levels respectively.
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Table 15. Results from sharp RD-estimation.
CLi
CDEBTi
TREATi
-0.008
-0.068
Z-stat.
-1.15
-1.16
Optimal bandwidth
Yes
Yes
Number
294
294
TREATi refers to the company being mandated to produce a sustainability report. The treatment effect is
derived using non-parametric regression models on both sides of the cutoff, using the optimal bandwidth
selection algorithm developed by Calonico et al. (2014),
CLi is the ratio of total interest expense to opening book value of total liabilities,
CDEBTi is the ratio of total interest expense to opening book value of interest-bearing liabilities,
***, **, * indicate significance at 0.01, 0.05, 0.1 levels respectively.

Figure 3. Estimation of treatment effects using RD estimation.

Figure 3 provides a graphical illustration of the discontinuities surrounding the legal
threshold. In panels A and B, where our fuzzy estimations are displayed, all
observations are included. In panels C and D, the observations are filtered, so that all
companies above the cutoff adhere to the requirement and no observation under the
requirement produces a sustainability report although not required to do so. This is the
sharp discontinuity.
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6.
6.1.

Discussion
The issuing of a sustainability report

We acknowledge our observation that a sustainability report is only available for 75%
of our sample companies. Although in line with the PwC (2018) study, where a
sustainability report is found in 80% of cases, this raises some concern regarding the
adoption of regulatory change.
Aiming to understand this variation, we find support for the influence of size and state
ownership on the adoption of mandatory sustainability reporting. These findings are in
line with what could be expected from legitimacy theory. Larger companies attract a
higher level of stakeholder attention, and it should therefore be more important for them
to embrace legislative reporting requirements in order to uphold their legitimacy.
Adhering to statutory requirements is especially important for state-owned enterprises,
since these companies are close to the government, and would presumably face a
considerable loss in legitimacy if they did not abide to the requirement. Thus, our study
adds to previous literature (e.g. Clarkson et al., 2008) by showing the explanatory power
of legitimacy theory also for unlisted firms in the mandatory setting. This shows that,
even though legitimacy concerns could be expected to be replaced by the coercive force
of the law as sustainability reporting is made mandatory (La Torre et al., 2018), they are
so strongly founded among businesses, that a transition takes time. The follow-up study
by PwC (2019) indicates that the compliance rate is increasing, indicating that this shift
is underway. Nevertheless, this finding raises questions regarding how effective
legislative change is with respect to changing the reporting practices of firms.
Furthermore, we find an association between profitability and adherence to the new
requirement, which is unlikely to be explained by legitimacy theory. Rather, this
suggests that sustainability reporting is a costly activity, and that companies with
smaller economic resources are more prone to abstaining from issuing such a report.
Thus, this finding lends support to the critique of the Confederation of Swedish
Enterprise, that the Swedish implementation of the directive is a costly process for
companies (Alestig, 2015). However, it is still possible that mandatory sustainability
reporting in private firms benefits the economy as a whole, in line with the similar
effect of financial reporting suggested by Leuz (2010) and Leuz & Wysocki (2016). The
information environment in the overall economy is likely to be improved, in line with
Minnis & Shroff (2017). On the other hand, our experience how hard it could be just to
find these sustainability reports raises some doubt about the extent of this effect.
Concerning corporate governance, our results do not support the influence of board size
or CEO duality on the issue of a sustainability report. These findings are not in line with
our hypotheses. The positive effects of a board size, as indicated by Chan et al. (2014),
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Gibbins et al. (1990) and Guest (2009) are not found. It could be the case that the
explanatory effect of board size is weak after controlling for firm size. Regarding CEO
duality, we note that the Swedish law regulating limited liability companies does not
require unlisted firms to have a CEO. Accordingly, this variable might not be suited to
studying corporate governance in unlisted Swedish firms.
We did not find any statistically significant relationship between the adoption of
mandatory sustainability reporting and accounting quality. Thus, our results do not
support that firms that fail to comply with mandatory sustainability reporting
requirements have a significant difference in accounting quality overall, neither in a
negative direction (as suggested by Prior et al., 2008; Salewski & Zülch, 2014) or in a
positive direction (as suggested by Chih et al., 2008).

6.2.

The information contents of the sustainability reports

Considering the informational contents of the sustainability reports, we found
substantial differences in total scores and subtotals across the different reporting areas,
again confirming the findings of the PwC (2018) study of initial adoption.
As under the previous section, support is found for the influence of size and state
ownership on the level of reporting. This can be seen as further evidence of the
explanatory power of legitimacy theory in this setting, and that this theory can be used
to explain not only the existence of these reports, but also their contents. According to
this interpretation, stakeholders also care about the contents of these reports.
We note a significant positive relationship between GRI adoption and the extent of
sustainability reporting. Even if this result is likely to be driven by a selection bias, that
companies with a generally ambitious approach to sustainability reporting choose to
apply GRI, it can also be interpreted as support for the use of frameworks and reporting
guidance in order to achieve more elaborate reporting. This supports that disclosures
provided in accordance with GRI are more likely to be balanced (Michelon et al., 2015).
Although GRI has been criticized for not capturing the ecological dimension of
sustainability (Milne & Gray, 2013), we propose that its use helps companies in
complying with the reporting requirement, a finding which should attract interest from
practitioners and policymakers.
On an additional note, we note the statistically significant relationship found between
our reporting index score and the choice of auditor. This association can be interpreted
as the auditor having influenced the extent of disclosure, possibly providing advice on
the application of the law, or that firms with more ambitious reporting choose an auditor
from a larger auditing firm. Nevertheless, this finding contributes to previous research
(Gallery et al., 2008; Moroney et al. 2012) by showing the existence of this relationship
in the setting of sustainability reporting in unlisted firms.
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It can be questioned whether the information provided in these reports represent a fair
picture of the companies’ actual sustainability performance. Since we were unable to
localize a source with quantitative data in this regard, we are not able to test the
signaling versus greenwashing explanation, as tested by Mahoney et al. (2013). In other
words, we are unable to test whether the signal truly captures the performance of the
sender. Additionally, as discussed in our limitations section, our reporting index has not
been tested and is subject to a degree of arbitrariness.
We do not find any evidence for a link between the informational content of the
sustainability reports and corporate governance, nor to the accounting quality of the
company. This result may be driven by the large concentration of family firms among
Swedish unlisted firms (Andersson, Johansson, Karlsson, Lodefalk, & Poldahl, 2018).
These firms are known to have concentrated ownership, and corporate governance
problems are less pronounced for them than for large listed firms (Anderson & Reeb,
2003; Demsetz & Lehn, 1985). Regarding accounting quality, we are not able to find
support for either the hypothesized self-interest pursuing behaviors of managements,
nor that the myopia activities of managements have an impact on the extent of
sustainability reporting. However, as we studied sustainability reporting in its infancy, it
might be the case that an eventual relationship needs time to crystallize.

6.3.

The impact of mandatory sustainability reporting on the cost
of debt

Our results show no impact of sustainability reporting on the cost of debt of firms. This
result was consistent across all OLS specifications as well as our RD design. This result
enhances our understanding of sustainability reports as it differs from earlier results
found in other settings.
For larger listed firms, sustainability disclosures reduced the forecasting errors of
analysts thus providing a complementary role to financial disclosures (Dhaliwal et al.,
2012; Dhaliwal et al., 2014), which indicates that the publishing of a sustainability
report leads to lower risk for a provider of finance. This should be true also for the cost
of debt of an unlisted firm, since determination of sustainability risks was one of the
goals of the EU Directive (European Union, 2014).
To understand this difference, we apply signaling theory. Here, the sustainability report
is seen as a signal containing information on the senders’ sustainability risks and efforts.
From this perspective, the quality of the signal and the receivers’ interest in the signal
can be discussed.
Regarding the quality of the signal, it might be the case that sustainability reporting
done on a mandatory basis results in information of lower quality than if done on
voluntary basis, following similar relationships for financial reporting quality for
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unlisted firms (Bernard et al., 2016; Chi et al., 2013). Again, as we are unable to test the
actual sustainability performance of a company, this question is best investigated by
future researchers. Second, it has been suggested that sustainability information is more
comparable and balanced when it is provided in accordance with GRI (Michelon et al.,
2015). This entails that the quality of the signal should rise when GRI is applied.
However, our estimations do not provide evidence that GRI referencing leads to lower
cost of debt, as measured by cost of liabilities. Thirdly, there is a possibility that
voluntary assurance raises the quality of the signal. Our discussion in the previous
section indicates that a company’s reporting score is positively associated with larger
auditing firms, which opens for a possibility that there is indeed a relation between
assurance and increased signal quality. However, this is not the focus of our study and is
best investigated by future research.
Regarding the interest of the receiver, it might be discussed how interested the
debtholders really are in the sustainability activities of the sender. First, we note that in
the US, funds under management of Sustainable and Impact (SRI) investing has
increased from $2 trillion dollars in 2003 to $12 trillion by the end of 2017 (US SIF
Foundation, 2018). This rise is likely to have affected the focus on sustainability
disclosures in the US and thus to have influenced the results of previous research in this
setting (e.g. Dhaliwal el al., 2011; Plumlee et al., 2015). It is uncertain how wide-spread
this effect is among debt-providers to Swedish unlisted firms. Our results would suggest
that these finance providers lag behind. Second, in an international comparison,
companies in Sweden and the other Scandinavian countries are deeply involved with
their stakeholders and well-represented in the Dow Jones Sustainability Index (Strand &
Freeman, 2015). Accordingly, sustainability performance is more likely to lead to
improved financial performance, and sustainability information should be even more
important as a complement to financial reporting (Dhaliwal et al., 2012). It might be the
case that banks are still caught up with old-style transaction banking and have not fully
incorporated sustainability risks into their overall risk assessments. This topic could be
studied further by future researchers.
On a final note, our application of signaling theory on mandatory sustainability
reporting does not lead to the discovery of a separating equilibrium. Thus, it would
appear that the informational asymmetry remains (Connelly et al., 2011), and that the
intended benefits of sustainability reporting fail to materialize. However, there is a case
to be made that it creates a more positive information environment, and that it increases
the focus on sustainability, thus contributing to the global strive towards a sustainable
society.
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7.

Conclusion

Our study sheds light on some aspects of the new mandatory sustainability reporting
requirement in Swedish unlisted firms. We show that legitimacy concerns are
presumable drivers of both the adherence to the new reporting requirement, and the
informational content of these reports. Regarding the publication of these reports, we
also find indications of a relationship to profitability, suggesting that mandatory
sustainability reporting is a costly process for firms. Regarding the informational
content of the sustainability reports, we suggest a way of measuring the extent of
information in these reports, showing that this score is impacted by size, application of
GRI, choice of auditor and state ownership. Furthermore, we do not find support for an
impact of mandatory sustainability reporting on the cost of debt in unlisted firms, to
which there are multiple interpretations. On the one hand, mandatory sustainability
reporting in its current form and usage may not spur the firms that perform well to
disclose their performance. One the other hand, debtholders may not yet incorporate
sustainability risks in their overall risk assessments. Together, both of these
explanations suggest that sustainability reporting in its current form, and in its first year
of adoption, might cost companies more than it provides benefits. However, we do not
rule out that mandatory sustainability reporting increases the overall focus on
sustainability in the economy, leading to long-term benefits for society at large.
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8.

Limitations

Our study has a number of limitations. First, the time frame is limited to one sole year.
The relationships we find may change over time, why further research is needed in this
respect. Second, our estimations are limited by the sample size. Ideally, an even larger
number of companies could have been examined. Third, the study has an explicit focus
on Swedish data, limiting the applicability of its results in other geographical settings.
Fourth, our information content index is limited since it has not been verified. The
reliability of our computed SCORi values could have been further assured should both
of us have read the included reports, although this was not possible due to language
limitations.
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9.

Suggestions for future research

Our study indicates a number of directions for future research. One is to investigate
companies close to the sustainability reporting threshold to see whether they manipulate
their accounting to avoid reporting. Such relationships have been indicated for financial
reporting in unlisted firms (Bernard et al., 2018), and our histogram displaying the
distance to the legal requirement (figure 2 in section 5.4.3) indicates that searching for
such a relationship might be fruitful. Furthermore, there are other areas that could be
examined in relation to mandatory sustainability reporting in unlisted firms. One such
area could be taxation. It could also be interesting to expand the geographical scope of
the study and include observations from other countries. Also, it could be interesting to
qualitatively study the production of a sustainability report within smaller unlisted firm.
It would provide additional insights if the sample size was extended to include more
years, so that it could be studied how sustainability reporting patterns change over time.
Another topic which might be subject to further research is the voluntary assurance
undertaken by some companies and whether that leads to the reporting being perceived
as more reliable.
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11. Appendix
Appendix A.
The Modified Jones Model used to estimate the discretionary accruals for each
observation is specified in the following manner by Dechow et al. (1995):
"#$%
1
(Δ234$% − ∆237$% )
;;3$%
= )$ [
] + .'$ /
9 + .:$ /
9 + <$%
#$%&'
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Where:
TAit equals total accruals of firm i in the year t. TAit is given by [DCurrent assets DCash] – DCurrent liabilities – Depreciation and amortization expense,
Ait-1 equals total assets at time t-1,

DREVit equals the change in net sales from time t-1 to time t,
DRECit equals the change in receivables from time t-1 to time t,
PPEit equals gross property, plant and equipment at time t,

eit is an error term.
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Appendix B.
The running variable in our regression discontinuity analysis is calculated as follows:
"=">3#?$ =

∑ ABCC$
∑ ?DBCC$

Where TOTMEANi is the mean distance from the legal requirements, Diffi is an
observation of a requirement variable, fulfilled at the lower boundary but not the higher,
and Ndiffi is the number of Diffi observations for an individual firm. Recall that the legal
threshold that needed to be fulfilled was to meet more than one of the following
conditions (SFS 1995:1554):
§ The average number of employees in the company has been more than 250 during
each of the last two financial years,
§ The company's reported total assets for each of the last two financial years amounted
to more than SEK 175 million;
§ The company's reported net sales for each of the last two financial years amounted to
more than SEK 350 million.
Thus, a company with the following values would meet the requirements to produce a
sustainability report and belong to the TREATi = 1 group:
Table 16. Example of TOTMEANi calculation.
Net sales (million SEK)
Total assets (million SEK)
Employees

2015
500
185
50

2016
525
250
60

Recall also that our higher boundary was 130% of the legal requirement, i.e. employees
of 325, total assets of 227.5 MSEK, and net sales of 455 MSEK. Our example company
above fulfills the net sales and total assets requirement at the legal boundary, but not at
the higher boundary, since total assets in 2015 were too low. Thus, the TOTMEANi
value of this company would be:
185
"=">3#?$ = 175 = 1.06
1
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Appendix C.
Table 17. VIF-tests equation 2.
VIF
Tolerance
CEODUALi
1.05
0.95
GRIi
1.05
0.95
SIZEi
1.10
0.91
BIG4i
1.11
0.90
BOARDSi
1.17
0.86
LEVi
1.24
0.81
ROAi
1.25
0.8
INDUSTRYi
1.36
0.74
ACCQUALi
1.40
0.71
STATEOWNi
1.40
0.71
Mean VIF
1.21
CEODUALi takes the value one if the company CEO is also the chairman of the board of directors, and
zero otherwise,
GRIi takes the value one if the company refers to the GRI framework in their sustainability report, and
zero otherwise,
SIZEi measures the natural logarithm of the closing balance of total assets,
BIG4i takes the value one if the company has a Big 4 auditor, and zero otherwise,
BOARDSi takes the value one if the company has between four and nine members on the board of
directors, and zero otherwise,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
INDUSTRYi measures the profile of the company's industry, taking the value one for low-profile
industries, three for high-profile industries and two otherwise,
ACCQUALi measures the discretionary accruals of the company according to the modified Jones model
(Dechow et al., 1995),
STATEOWNi takes the value one if the company is state-owned, and zero otherwise.

Table 18. VIF-test equation 3.
VIF
Tolerance
ROAi
1.04
0.96
INDUSTRYi
1.04
0.96
LEVi
1.10
0.91
GRIi
1.64
0.61
SCORi
1.64
0.61
Mean VIF
1.29
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
INDUSTRYi measures the profile of the company's industry, taking the value one for low-profile
industries, three for high-profile industries and two otherwise,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
GRIi takes the value one if the company refers to the GRI framework in their sustainability report, and
zero otherwise,
SCORi is the informational content score of the company's sustainability report.
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Table 19. VIF-test equation 4.
VIF
Tolerance
INDUSTRYi
1.05
0.95
ROAi
1.06
0.95
LEVi
1.10
0.91
GRIi
1.17
0.85
ISSUEi
1.20
0.83
Mean VIF
1.12
INDUSTRYi measures the profile of the company's industry, taking the value one for low-profile
industries, three for high-profile industries and two otherwise,
ROAi is the ratio of earnings before interest expense to opening book value of total assets,
LEVi is the ratio of total liabilities to equity, calculated using opening book values,
GRIi takes the value one if the company refers to the GRI framework in their sustainability report, and
zero otherwise,
ISSUEi takes the value one if the company has published an accessible sustainability report in 2017, and
zero otherwise.
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