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Abstract: This study examined the impact of mandatory corporate social responsibility (CSR) dis-
closure, CSR assurance and the reputation of assurance providers (accounting firms) on the cost
of debt capital. Our difference-in-difference research design in conjunction with univariate and
multiple regression analysis was assessed using a large sample of firms listed on the Taiwan Stock
Exchange and the Taipei Exchange. Our empirical results revealed that mandatory CSR assurance on
CSR disclosure provided by accounting firms tended to reduce the cost of debt capital. However,
contrary to expectations, the reputation of the accounting firm (Big 4 accounting firms vs. non-Big
4 accounting firms) tasked with providing CSR assurance did not have a significant effect on the
cost of debt capital. These results have implications for firms seeking an assurance provider as well
as for Big 4 accounting firms. These results also provide specific evidence relevant to government
agencies seeking to update policies and extend the scope of mandatory CSR assurance to other
environmentally sensitive industries.

Keywords: mandatory CSR disclosure; mandatory CSR assurance; cost of debt capital; account-
ing firms

1. Introduction

Over the past decade, countries around the world have paid close attention to the issue
of corporate social responsibility (CSR). Investors in global capital markets are concerned
about the disclosure of corporate social responsibility reports, and information related to
CSR is an important issue driving investment decisions [1,2].

In response to global demand for CSR reporting and various food safety and envi-
ronmental or pollution incidents in Taiwan, the Financial Supervisory Commission (FSC)
of Taiwan announced in 2014 that CSR reporting would become mandatory for listed
companies in the food-related industries, the chemical industry, and the finance sector (e.g.,
banking, insurance, and securities), as well as firms with paid-in capital exceeding NT$10
billion. Since 2015, these firms have had to abide by the “Rules Governing the Preparation
and Filing of Corporate Social Responsibility Reports by Taiwan Stock Exchange (TWSE)
and Taipei Exchange (TPEx) Listed Companies” in publishing annual CSR reports by
referring to the Global Reporting Initiatives (GRI) Standards published by the GRI, Sector
Disclosure, and other applicable rules according to its sector features.

According to statistics from the CSRone sustainability reporting platform, there has
been a dramatic increase in the number of CSR reports published in recent years, with
more than half of all listed companies obtaining CSR assurance services from third parties
for their CSR reports in Taiwan. The use of a third party for assurance has been shown
to enhance trust in the content of reports [2–4], in accordance with the reputation of the
organization that prepared it. Investors who are confident in the verity of disclosed CSR-
related information are more likely to regard the firm as a safe or worthy investment, and
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stakeholders can use this information to gain insights into the nonfinancial operations of
the firm.

From the perspective of stakeholder theory, the primary objective in disclosing a CSR
report is to strengthen communication between the company and its stakeholders, while
providing investors and other stakeholders with a valuable reference by which to evaluate
operational risks and performance [2,5,6]. Independent third parties providing assurance
services can enhance transparency and credibility [2,3] by preventing “greenwashing” in
the preparation of CSR reports [7–9]. Previous research has also demonstrated that having
a CSR report assured by a third party can have a positive impact on the operations of
a company. Moroney [10] reported that the quality of assured CSR reports (voluntary
compliance) is significantly higher than that of reports without such assurances. Casey
and Grenier [11] reported that investors view CSR reports as an indication of control over
social and environmental risks. Most previous studies have focused on issues pertaining to
voluntary CSR reporting or issues of voluntary assurance on CSR reporting. However, there
are few studies that focused on mandatory CSR reporting and assurance. In the current
study, we focused on mandatory CSR reporting and explored the association between
mandatory CSR assurance and the cost of debt capital of firms.

One of our primary objectives in this study was to determine whether submitting CSR
reports for mandatory assurance affects the cost of debt capital, which plays an important
role in financing and operational decision-making. This study is based on the hypothesis
that the disclosure of CSR-related information reduces information asymmetry between
creditors and management, thereby reducing the risk faced by creditors allowing them to
lower the required rate of returns. Our second objective in this study was to determine
whether CSR assurances from Big 4 accounting firms carry more weight than do those
from non-Big 4 accounting firms in terms of their effect on the cost of debt capital. This
study also hypothesized that accounting professionals (and particularly those in the Big
4 accounting firms) are better qualified than their non-accounting or small counterparts
to undertake assurance services, due to their skill set and stringent ethical standards
emphasizing independence and objectivity. Under these conditions, it is reasonable to
assume that assurances from Big 4 accounting firms would have a more pronounced effect
than those from non-accounting firms and non-Big 4 firms on reducing the cost of debt
capital

This study used the Taiwanese corporate environment as a framework to discuss the
research questions outlined above. The environment of Taiwan provides a useful setting
in which to examine the impact of CSR assurance on a firm’s performance such as cost of
capital for several reasons. First, much of the previous research on voluntary CSR has had
to contend with the issue of endogeneity [12], which makes it impossible to determine the
causal relationship between independent and dependent variables. In the current corporate
environment of Taiwan, food-related industries are subject to mandatory assurance, which
eliminates much of the uncertainty and the risk of self-selection bias. By employing the
difference-in-difference research design, which is according to the regulation of mandatory
CSR setting, we can significantly alleviate the endogenous problem. Therefore, we expected
that this would make it easier to discern relationships between research variables and their
impact on research issues.

Second, there have been a number of major food safety incidents in Taiwan. The “fake
oil incident” in 2014 prompted a major movement against unscrupulous food manufactur-
ers. Note that, since 2007, the “Act Governing Food Safety and Sanitation” has undergone
14 amendments, many of which have focused on the need for credible CSR content and full
disclosure. We believe that it should be possible to observe the effects of CSR assurance in
enhancing the credibility of information disclosure by examining the changes that occurred
following the adoption of regulations requiring mandatory CSR assurance in food-related
industries.

Third, previous reports have pointed out that there is little demand to adopt CSR
assurance practices in the USA [11], due to the previous establishment of strict regulatory
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measures as an alternative approach to enhancing the credibility of CSR disclosures. In
addition, the stringent monitoring of highly leveraged companies by U.S. banks [11]
enhances the credibility of disclosed information. Taiwan does not provide the same
degree of legal protection for investors, and punishments for transgressions are poorly
monitored [13]. Many companies that must abide by mandatory CSR reporting regulations
must also publish CSR reports; however, the authenticity of the information in those reports
is difficult to verify. If mandatory CSR assurance works the way it was intended, then it
should have a significant impact on the cost of debt capital in Taiwan.

The remainder of this paper is organized as follows. In Section 2, we present a review
of the literature on CSR disclosure, CSR assurance, and the cost of capital. We also develop
our research hypotheses. In Section 3, we outline sample selection, data sources, variable
definitions, and empirical modeling. Section 4 provides a summary of the empirical results
and analysis. In Section 5, we discuss the results of our analyses and implications for
research, practice and national policy. Section 6 presents conclusions, research limitations,
and suggestions for future work.

2. Literature Review and Hypothesis Development
2.1. Background on Taiwan’s Mandatory CSR Disclosure and Assurance

As CSR is a growing global trend, Taiwan and its regulators have kept in line with
international practices in promoting CSR. Competent authorities and related agencies have
promoted CSR in the capital market system, market investment, and practical advancement
of CSR in order to increase companies’ awareness of their social responsibilities and fully
advance companies’ implementation of CSR. In terms of the capital market system, the
Financial Supervisory Commission (FSC) continued to provide revisions on regulations
for the disclosure of CSR information in 2008, and the Taiwan Stock Exchange (TWSE)
and Taipei Exchange (TPEx) announced the “Corporate Social Responsibility Best Practice
Principles for TWSE/TPEx Listed Companies” and “Ethical Corporate Management Best
Practice Principles for TWSE/TPEx Listed Companies” in 2010 to guide listed companies in
Taiwan in fulfilling their corporate social responsibilities and ethical corporate management,
and thus step closer to sustainable development.

Following a number of serious food safety and environmental incidents, the FSC in
Taiwan issued a decree, in September 2014, requiring that firms in food-related industries
(companies in the food industry and companies whose food and beverage revenue accounts
for 50% or more of their total revenue), as well as the finance sector, chemical industry, and
firms with paid-in capital exceeding NT10 billion publish CSR reports since fiscal year 2015.
On 26 November and 4 December of 2014, the TWSE and the TPEx respectively announced
regulations requiring listed companies in food-related industries to publish CSR reports
with assurance from a registered CPA of accounting firms since fiscal year 2015. There have
been significant improvements in both quantity and quality of these reports.

According to statistics from the CSRone sustainability reporting platform, the number
of companies in Taiwan providing CSR reports rose by 250% from 2014 to 2015. This was
partly because it became mandatory for companies with over NT$10 billion in capital, as
well as companies in the financial, chemical and food and beverages industry to publish
reports (this includes retailers as long as 50% of a firm’s revenues are derived from food or
beverages). In Taiwan, 77% of the top companies published CSR reports in 2015, which
places Taiwan above the global average of 73% of top companies reporting. The number of
Taiwanese CSR reports reached a record high of 528 in 2019 and more than half of all listed
companies obtained CSR assurance services from third parties for their CSR reports.

Taiwan has received international recognition in CSR and sustainable development
due to the competent authority’s active advancement. Taiwan ranked seventh among
25 important economies surveyed in Bloomberg’s ESG Disclosure Score in January 2018,
and ranked first in the Asia Pacific and Japan region. Eighteen Taiwanese companies
were included in the Dow Jones Sustainability Index (DJSI) in 2017, making Taiwan the
highest-ranking emerging market in terms of weighted market value.



Sustainability 2021, 13, 1768 4 of 19

2.2. Literature Review
2.2.1. CSR Disclosure and CSR Assurance

The credibility of CSR disclosures is important to investors who rely on them to for-
mulate investment decisions. One approach to enhancing the credibility of CSR disclosures
is to have a third party assess them, and then provide assurance as to their verity [14].
The third party should be an independent reporting entity with sufficient knowledge and
professional capabilities to evaluate CSR information. The assurance provider should also
have undergone suitable training, be familiar with the assurance services, and have the
ability to collect evidence. Finally, the third party should work actively to ensure quality
control [15].

Cohen et al. [16] reported that retail investors clearly prefer to obtain CSR informa-
tion through audited filings or from third parties, possibly reflecting a concern with the
integrity and reliability of the nonfinancial disclosures. Cohen et al. [17] indicated that
professional investors are increasingly seeking CSR information and have a strong pref-
erence for independent assurance of nonfinancial information. Mock et al. [18] described
the growth of corporate information assurance in the financial service sector, noting that
companies in the EU are likely to continue providing the strongest CSR assurance. After
conducting interviews with the senior management of various Swedish companies, Park
and Brorson [19] identified the need to improve the credibility of CSR reports as the main
factor spurring companies to seek CSR assurance. Jones and Solomon [20] reported that
managers use assurance as a tool to strengthen the credibility of CSR reports, with the aim
of leaving a good impression on external stakeholders. Simnett et al. [21] reported that
the demand for CSR assurance is particularly acute in mining, finance, and public utilities,
based on widespread perceptions of social and environmental risk.

CSR assurance providers differ considerably in the scope, independence, and exter-
nal standards [22–24]. Providing information related to the management of social and
environmental risk allows companies to improve their reputation and makes it easier to
obtain resources [25–27]. Empirical results have shown that CSR reports are value rele-
vant [28], i.e., they provide benefits related to capital markets, such as reduced capital
costs, increased analyst coverage, fewer analyst forecast errors, and fewer analysts forecast
disagreements [29]. Strict management and supervision can be used as an alternative
approach to increasing the credibility of CSR. A belief that CSR reports are subject to strict
reviews by regulatory agencies increases the likelihood that users will rely on the overall
credibility of CSR reports [30].

2.2.2. CSR Disclosure and the Cost of Capital

Most previous studies examining the association between disclosure and the cost of
capital have focused on financial disclosure [31–33]. There appears to be consensus that
the quality of financial disclosures is negatively correlated with the cost of capital [34].
Increasing the availability of CSR disclosures makes it easier for investors to comprehend
the economic risks for investors and creditors [35], thereby enhancing their willingness to
provide loans under agreeable conditions [36–40].

Diamond and Verrecchia [41] reported that disclosing information to reduce infor-
mation asymmetry makes it easier for companies to attract investors and increase the
liquidity of their stocks, thereby reducing the cost of capital. Botosan [42] reported that
companies that are less affected by financial analysts are able to reduce the cost of capital
by voluntarily disclosing more information. Increasing transparency can also reduce the
cost of supervision by investors and, in so doing, reduce the rate of return required by
investors [43]. Xu et al. [44] reported that firms required to issue CSR disclosure reports
enjoyed a reduction in the cost of debt capital following implementation of the mandate.

In exploring the relationship between financial accounting information and corporate
performance, Bushman and Smith [45] determined that accounting information plays
a key role in governance by facilitating the management of company assets, informing
investment decisions, and curbing opportunistic behavior by management. Under these
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conditions, many investors would be willing to relax the rate of returns they demand and
in so doing reduce the cost of capital. Sloan [46] claimed that the disclosure of financial
accounting information sheds light on corporate governance mechanisms and helps to
reduce agency costs.

The cost of capital is associated with financial disclosures as well as nonfinancial
disclosures, and numerous studies have demonstrated the value relevance of CSR infor-
mation [47–49]. CSR can help companies avoid government supervision and in so doing
reduce the cost of compliance. Emphasizing one’s commitment to CSR in marketing cam-
paigns can also appeal to consumers who are cognizant of social issues, thereby boosting
sales and financial performance [50,51]. It has also been shown that socially conscious
investors are willing to pay a premium to support firms with a commitment to social
responsibility [34].

2.3. Research Hypotheses

Frankel et al. [52] determined that many companies voluntarily make comprehensive
disclosures based on the expectation that this will lower the cost of capital. This suggests
that companies struggling with the cost of capital have a greater incentive to be more
forthcoming with regard to disclosures. Other studies have linked voluntary disclosures
to factors affecting the cost of capital. Healy et al. [53] reported that some companies
expand their disclosure policy prior to public financing in order to reduce the cost of
capital. Sengupta [54] also reported a negative relationship between the scope of voluntary
disclosures and the cost of debt capital.

Previous studies have made it clear that the provision of CSR disclosures that are
relevant, accurate, and reliable can enhance the confidence of many stakeholders in the
verity of the claims [55]. Nonetheless, without some form of assurance, CSR reports
appear to other stakeholders as unproven hyperbole of limited practical value [56,57].
Moroney [10] indicated that the quality of assured CSR reports is significantly higher than
that of reports without such assurances. Adopting a worldwide sample, Ballou et al. [58]
determined that voluntary assurance on CSR disclosure improves CSR quality. Likewise,
Michelon et al. [59] demonstrated that voluntary assurance on sustainability disclosures
is associated with increased likelihood of sustainability restatements. Clarkson et al. [60]
reported a positive association between the extent and/or level of sustainability disclosures
and the decision to obtain assurance. CSR assurance is meant to bolster the confidence of
stakeholders in the authenticity of the reports provided by management [2,21].

Due to relative novelty of this topic, there has been relatively little research on the
degree to which CSR assurance by external sources affects capital markets. It has been
shown that providing assurance can have a positive impact on the credibility of reports
from external sources [61], thereby increasing the awareness of report users [62]. Casey and
Grenier [11] reported that compared with companies that do not provide CSR assurance,
CSR assurance is associated with lower cost of capital and fewer forecast errors by analysts.
Martínez-Ferrero and García-Sánchez [63] also found evidence of lower cost of capital for
companies that publish and assure their CSR reports. Assurance alleviates uncertainty
and ex-ante information and the monitoring and control cost of ex-post supervision [64]
as financial statement audits [65,66], resulting in lower cost of capital for those companies
audited by external auditors.

According to stakeholder theory, we can infer from a few previous studies [11,63]
that the publication of CSR reports is a manifestation of information disclosure, and that
creditors are important stakeholders. Creditors are primarily interested in long-term
solvency (i.e., sustainably), and CSR reports are important tools by which to assess a
company’s ability to maintain value and respond to risk. Nonetheless, creditors must be
confident that all CSR claims are truthful and all disclosures comprehensive. This level of
confidence can only be achieved by having a qualified third party thoroughly evaluate the
claims before providing assurance as to their authenticity. Therefore, we posit the following
hypothesis:
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Hypothesis 1 (H1). Mandatory CSR assurance as to the authenticity of CSR reports is negatively
associated with the cost of debt capital.

Nearly fifty years ago, several Taiwanese accounting firms became affiliates or mem-
bers of the U.S. Big international accounting. Long-term cooperation between U.S. and
Taiwanese auditing industries has created a similar auditing market structure in both
countries. For the international accounting firm affiliations, since 2003, Taiwanese four
largest international accounting firms, i.e., the Big 4, has included PricewaterhouseCoopers,
Ernst & Young, Deloitte, and KPMG.

Many accounting firms have expanded the scope of their services to include the
assessment and assurance of CSR claims. In fact, the skills used by accountants in the
auditing of financial statements are ideally suited to the provision of CSR assurance. Thus,
the high standards and corresponding reputations of the four major accounting firms
further strengthens the public confidence in their ability to provide reliable assurance
services [21]. Furthermore, the four major accounting firms (PricewaterhouseCoopers,
Ernst & Young, Deloitte, and KPMG) are better able than their smaller counterparts to
navigate transnational networks across industries [21].

Huggins et al. [15] posited that the risk model used for the auditing of financial
statements depends on understanding the company as a whole, and their ability to deal
effectively with observed discrepancies. The reputation of the Big 4 accounting firms
is based on their integrity, independence, professional skepticism, and expertise [67,68].
External auditors must abide by a code of ethical conduct when issuing CSR assurance;
however, Moroney et al. [10] determined that very few non-accounting firms providing
similar services address the issue of ethics on their websites. This suggests that account-
ing firms are more likely than non-accounting firms to provide reliable CSR assurance
services [61,69].

The Big 4 accounting firms are heavily invested in maintaining their reputations of
integrity, and they also enjoy the benefits afforded by economies of scale [70,71], which
allows investments in the latest technological innovations. We expect that CSR reports with
assurance from the Big 4 accounting firms have a more pronounced effect than do those
from non-Big 4 firms in reducing the cost of debt capital. Therefore, we posit the following
hypothesis:

Hypothesis 2 (H2). The beneficial effects of mandatory assurance on the cost of debt capital are
stronger when the assurance provider is a Big 4 accounting firm.

Figure 1 presents our research framework of the relationships between mandatory
CSR disclosure and cost of debt capital and the impact of the mandatory CSR assurance on
the cost of debt capital with assurance from Big 4 accounting firms or non-Big 4 accounting
firms.
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3. Research Methods
3.1. Data Sources and Sample Selection

This study focused on companies listed on the Taiwan Stock Exchange and the Taipei
Exchange. As the regulations of mandatory CSR disclosure and CSR assurance has been
in effect from 2015, and the number of CSR reports increased significantly since 2015,
we consider 2010–2014 the pre-adoption period and 2015–2018 the post-adoption period.
Thus, we only included the companies that published CSR reports between 2010 and
2018 in accordance with FSC regulations. These companies are listed in the “List of
Listed Companies That Should File CSR Reports” and “Survey by the Taipei Exchange
on Mandatory Requirement for Preparation of CSR Reports”, published by the FSC. All
financial data and CSR-related information required for empirical analysis were collected
from the database of the Taiwan Economics Journal (TEJ).

We adopted the difference-in-difference method for the assignment of samples to the
experiment group and control group. The experiment group included listed companies in
food-related industries (with mandatory assurance), whereas the control group included
listed companies that were required to publish CSR reports (without mandatory assurance).
The sample selection process is described as follows. We first collected data pertaining to
listed companies that are subject to mandatory CSR disclosure during any year within the
study period. Then, we excluded all firms that made voluntary disclosures or assurances.
This was done to eliminate the problem of endogeneity. We also excluded firms in the
finance sector, as well as firms for which data was missing. Preprocessing reduced the
initial sample to 803 firm-year observations. The sample selection process is summarized
in Table 1.

Table 1. Sample selection.

Number of Observations

Food-Related
Industries

Non-Food-Related
Industries Total

Firms with CSR disclosure 280 1845 2125
Less:

Voluntary CSR disclosure
and assurance (35) (1095) (1130)

Financial institutions - (103) (103)
Missing data (25) (64) (89)

Final sample of this study 220 583 803

3.2. Variable Definitions
3.2.1. Dependent Variable: Cost of Debt Capital (COD)

We adopted the model proposed by Francis et al. [72] in our analysis of the association
between CSR assurance and the cost of debt capital. Note that the cost of debt capital (COD)
was measured by the ratio of interest expenses for a given year divided by the average total
short-term and long-term debt. This estimate of the cost of debt capital is a historic pretax
interest rate based on cumulative debt financing decisions of each firm in the sample [72].

3.2.2. Independent Variables

The independent variables were described as follows.

1. Food-related industry (FR): For the main independent variable (FR), a value of 1 was
assigned if it met the industry definition, and otherwise 0.

2. Mandatory disclosure period (MDP): For mandatory disclosure period (MDP), a
value of 1 was assigned if the company were subject to mandatory CSR disclosure
after 2015 (the starting year of mandatory disclosure), and otherwise 0.

3. Mandatory assurance (MA): For mandatory assurance (MA), a value of 1 was as-
signed in cases where CSR assurance was mandatory, and otherwise 0.
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4. Big 4 accounting firms (BIG4): For Big 4 accounting firms (BIG4), a value of 1 was
assigned if CSR assurance was provided by a Big 4 accounting firm, and otherwise 0.

3.2.3. Control Variables

The control variables in the empirical model were derived from previous research
[34,54,73,74] and described as follows.

1. Company size (SIZE): First, we consider the company size (Size). Larger companies
have relatively low credit risk, such that investors are more willing to lower the
required rate of returns [73].

2. Market-to-book ratio (MB): We also considered the market-to-book ratio (MB). Brav et al.
[74] reported that the market-to-book ratio is negatively correlated with borrowing
costs, and companies with a higher market-to-book ratio face lower borrowing costs.

3. Systemic risk (BETA): Another issue was systemic risk (BETA). Sharfman and Fer-
nando [34] reported that systemic risk is significantly positively correlated with the
cost of debt capital. Investors tend to increase the required rate of returns as a way to
bear systemic risk.

4. Debt-to-equity ratio (DE): We further examined debt-to-equity ratio (DE). Creditors
view a debt-to-equity ratio as an indication of long-term solvency, wherein a higher
ratio indicates higher risk and corresponding higher cost of debt capital. Sengupta [54]
reported that DE is positively correlated with the cost of debt capital.

5. Times-interest-earned ratio (TIE): Another important issue is the times-interest-
earned ratio (TIE), which is an indicator of a company’s ability to repay interest
on borrowings, wherein a higher ratio indicates better solvency. Sengupta [54] re-
ported that a higher TIE is negatively correlated with the cost of debt capital.

6. Standard deviation of stock returns (STD): Finally, we considered the standard
deviation of stock returns (STD). Sengupta [54] used this metric as a proxy for market
risk. In the current study, STD was based on the standard deviation of daily stock
returns for a given firm.

Descriptions of variables are detailed in Appendix A.

3.3. Research Model

To test H1, we established Model (1), pertaining to all companies for which CSR
disclosure is mandatory, as follows:

CODi = β0 + β1FR + β2MDP + β3FR × MDP + β4SIZE + β5MB + β6BETA + β7DE + β8 TIE + β9 STD + ΣβαIND + εi (1)

We expected that coefficient β3 of FR × MDP would be negative in support of H1,
which would mean that the cost of debt capital in food-related firms (with mandatory
CSR disclosure and assurance) would be lower than that of firms in other industries (with
mandatory CSR disclosure but without mandatory assurance).

To enhance the robustness of our analysis, we established Model (2) to test H1, which
pertains only to companies in food-related industries (with and without mandatory CSR
assurance).

CODi = β0 + β1MA + β2SIZE + β3MB + β4BETA + β5DE + β6 TIE + β7 STD + εi (2)

We expected that coefficient β1 of MA would be negative in support of H1, which
would mean that the cost of debt capital in food-related firms (with mandatory CSR
assurance) would be lower than that of other food-related firms (without mandatory CSR
assurance).

Note that we also referred to previous research on the impact of CSR reports on cost of
capital [34], and this incorporated industry-specific dummy variables (IND) into Model (1).

To test H2, we focused exclusively on CSR reports for which assurance was provided
by a CPA using Model (3), as follows:
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CODi = β0 + β1MA + β2BIG4 + β3MA × BIG4 + β4SIZE + β5MB + β6BETA + β7DE + β8 TIE + β9 STD + εi (3)

We expected that coefficient β3 of MA × BIG4 would be negative in support of H2.
Thus, if CSR assurance were provided by a Big 4 accounting firm, then the cost of debt
capital should be lower than that of companies for which assurance was provided by a
non-Big 4 accounting firm.

4. Results and Discussion
4.1. Descriptive Statistics

Panels A and B in Table 2 summarize the descriptive statistics of the respective
variables for Model (1), Model (2), and Model (3). The average cost of debt capital (COD)
under all samples was 2.488%. After deleting irrelevant observations (e.g., voluntary
CSR disclosures and assurance), food-related firms accounted for approximately 27.4%
of the instances of mandatory CSR disclosure. The mandatory disclosure period (MDP)
values revealed that during the study period (2010 to 2018), the observations subject to
mandatory CSR disclosure (with or without assurance) accounted for 19.9% of all samples.
The average market-to-book (MB) ratio of 1.586 revealed that the average market value of
shareholder equity exceeded the book value of shareholder equity, which is indicative of
greater growth opportunity. The average debt-to-equity ratio (DE) of 1.437 revealed that
the average end-of-period book value of long-term liabilities was greater than the market
value of common equity. The average/median DE (1.437/0.148) and average/median TIE
(1788.834/15.75) indicate a seriously right-skewed situation.

Table 2. Summary Statistics.

Panel A Model (1)

Variables Mean SD Min Median Max

COD (%) 2.488 3.102 0.930 1.820 3.154
FR 0.236 0.468 0.000 0.000 1.000

MDP 0.173 0.335 0.000 0.000 1.000
FR × MDP 0.065 0.279 0.000 0.000 1.000

SIZE 15.300 1.423 10.467 16.240 19.268
MB 1.586 1.768 0.323 1.242 1.984

BETA 0.758 0.832 0.395 0.754 1.225
DE 1.437 7.934 0.016 0.148 0.502
TIE 1788.834 26,757.680 −2259.74 15.750 177,197.700
STD 1.738 1.456 1.294 1.736 2.681

Panel BModel (2) and Model (3)

Variables Mean SD Min Median Max

COD (%) 2.654 5.153 0.843 1.975 3.249
MA 0.254 0.482 0.000 0.000 1.000
BIG4 0.846 0.329 0.000 1.000 1.000

MA × BIG4 0.247 0.481 0.000 0.000 1.000
SIZE 14.985 1.569 12.247 15.743 18.123
MB 2.345 2.342 0.869 1.523 3.256

BETA 0.584 0.961 0.186 0.521 0.852
DE 0.242 0.242 0.005 0.196 0.314
TIE 1785.834 11,836.750 −13.570 21.295 44,308.090
STD 1.694 1.734 0.982 1.842 2.873

Note: Detailed descriptions of variables can be found in Appendix A.

Panel B in Table 2 presents the descriptive statistics of firms in food-related industries.
Post-2015 observations (with mandatory CSR reporting) accounted for 25.4% of the sample
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(MA). Note that 84.6% of the sample received CSR assurance from Big 4 accounting firms
(BIG4).

Table 3 illustrates the univariate analysis of each variable divided into 2 × 2 separate
groups of non-food-related firms (FR = 0) before and after mandatory CSR disclosure
(MDP = 0 and MDP = 1), and food-related firms (FR = 1) before and after mandatory CSR
disclosure (MDP = 0 and MDP = 1). Our results revealed that in non-food-related industries,
the cost of debt capital (COD) was significantly higher before mandatory disclosure than
after mandatory disclosure. In food-related industries, the COD was significantly higher
before mandatory disclosure than after mandatory disclosure. Note that in food-related
industries, the difference in the mean COD before and after mandatory disclosure was
−0.954. In non-food-related industries, the difference in the mean COD before and after
mandatory disclosure was −0.531. Clearly, the reduction in the cost of debt capital was
more pronounced in food-related firms. This suggests that mandatory assurance can help
to reduce the cost of debt capital.

Table 3. Univariate analysis.

FR = 0 MDP = 0 MDP = 1
Diff. in Means

Variables Mean Mean

COD 2.422 1.891 −0.531 *
SIZE 16.678 15.564 −1.114 ***
MB 1.485 1.168 −0.317 **

BETA 0.848 0.678 −0.170 **
DE 1.956 0.285 −1.671
TIE 2143.944 183.989 −1959.955
STD 1.933 1.780 −0.153

N 498 85 583

FR = 1 MDP = 0 MDP = 1
Diff. in Means

Variables Mean Mean

COD 2.723 1.769 −0.954 **
SIZE 15.427 15.536 0.109
MB 1.904 2.203 0.299

BETA 0.647 0.448 −0.199 ***
DE 0.233 0.196 −0.037
TIE 683.073 4423.530 3740.458 **
STD 1.791 1.454 −0.337 ***

N 145 75 220
Note: *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

4.2. Empirical Model and Regression Analysis

Table 4 lists the results of regression analysis. First, we tested H1 pertaining to a
possible correlation between CSR reporting and the cost of debt capital. The results in
Panels A and B of Table 4 revealed that FR × MDP (−0.519) and the coefficient of MA
(−0.884) both reached the 10% level of significance. This result indicates that mandating
the assurance of CSR reports tended to lower the cost of debt capital. This is consistent
with the findings in previous studies [52–54]. Frankel et al. [52] determined that many
companies voluntarily make disclosures based on the expectation that this will lower the
cost of capital. Healy et al. [53] reported that some companies expand their disclosure
policy prior to public financing in order to reduce the cost of capital. Sengupta [54] also
reported a negative relationship between the scope of voluntary disclosures and the cost
of debt capital. Nonetheless, most of these studies have focused exclusively on issues
pertaining to voluntary CSR assurance.
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Table 4. Multiple regression analysis.

Panel A Panel B

Dependent Variable COD Dependent Variable COD

Variables Model (1) Variables Model (2) Model (3)

Constant 1.128 Constant −1.682 −2.332
(0.62) (−0.31) (−0.41)

FR −1.083 ** MA −0.884 * 0.958
(−2.12) (−1.28) (0.51)

MDP −0.014 BIG4 - 0.875
(−0.03) (0.78)

FR × MDP −0.519 * MA × BIG4 - −2.154
(−1.46) (−1.07)

SIZE 0.050 SIZE 0.138 0.136
(0.47) (0.41) (0.38)

MB 0.215 *** MB 0.229 * 0.229 *
(2.47) (1.53) (1.5)

BETA 0.409 * BETA −0.386 −0.464
(1.38) (−0.42) (−0.54)

DE −0.025 ** DE −1.545 −1.463
(−2.03) (−0.94) (−0.86)

TIE −0.000 TIE −0.000 −0.000
(−0.76) (−0.32) (−0.29)

STD 0.712 *** STD 1.416 *** 1.445 ***
(5.06) (2.88) (2.96)

Industry Yes Industry - -
Adj. R2 0.178 Adj. R2 0.213 0.229

N 803 N 235 235
Note: *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Then, we tested H2 pertaining to a possible correlation between the reputation of the
accounting firm (Big 4 vs. non-Big 4) and the cost of debt capital. The empirical results for
Model (3) (Panel B in Table 4) did not reveal a significant difference between the cost of
debt for companies that used Big 4 accounting firms and that of companies using non-Big
4 firms. Most of the companies that provided CSR assurance (84.6%) were working with
Big 4 accounting firms; however, there is no evidence to support the assertion that Big 4
firms provided any advantage over their non-Big 4 counterparts in reducing the cost of
debt capital. Thus, these results do not support H2.

As for control variables, the values of systemic risk (BETA) and stock return volatility
(STD) in Panel A of Table 4 are significantly positively correlated with the cost of debt
capital. This is consistent with the findings in previous studies [54,75]. This means that
higher systemic risk or higher stock return volatility prompts lenders to increase the cost
of debt. We adopted the variance inflation factor (VIF) to test the collinearity of each
variable. The highest VIF value was 5.38, and the average VIF value was 1.8, indicating
that collinearity was not an issue in this analysis.

4.3. Sensitivity Analysis: IFRS Adoption

In May 2009, the FSC announced that starting on 1 January 2013, all companies
listed in Taiwan would be required to adopt IFRS protocols in the preparation of financial
statements. This policy had a profound impact on the financial operations of thousands
of companies, and numerous studies addressed the impact of IFRS adoption on the cost
of capital. For example, Li [76] reported that the mandatory adoption of IFRS protocols
would ensure uniformity in reporting and reduce the cost of capital. Thus, we conducted
further analysis on the effects of CSR assurance for the period from 2013 to 2018 in order to
verify that mandatory CSR reporting indeed had an impact on the cost of debt capital even
under the new accounting rules.
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Table 5 presents the results of regression analysis for the study period from 2013 to
2018. The empirical results for Models (1) and (2) in panels A and B of Table 5 revealed that
the coefficient values of FR × MDP and MA (−0.945 and −1.712, respectively) reached the
level of significance. These results support H1, indicating that mandatory CSR reporting
can reduce the cost of debt capital. This is consistent with our main results.

Table 5. Multiple regression analysis.

Panel A Panel B

Dependent Variable COD Dependent Variable COD

Variables Model (1) Variables Model (2) Model (3)

Constant 3.245 * Constant 0.178 −1.024
(1.28) (0.03) (−0.12)

FR −1.618 ** MA −1.712 ** 0.281
(−2.09) (−2.05) (0.11)

MDP −0.316 BIG4 - 1.223
(−0.71) (0.65)

FR × MDP −0.945 * MA × BIG4 - −2.323
(−1.32) (−0.94)

SIZE 0.024 SIZE 0.033 0.036
(0.14) (0.06) (0.07)

MB 0.238 ** MB 0.142 0.154
(1.78) (0.68) (0.71)

BETA −0.464 BETA −2.478 −2.812
(−0.79) (−1.12) (−1.23)

DE −0.021 DE −0.876 −0.586
(−0.62) (−0.33) (−0.22)

TIE −0.000 TIE −0.000 −0.000
(−0.76) (−0.43) (−0.36)

STD 0.573 *** STD 2.623 *** 2.722 ***
(3.25) (2.71) (2.76)

Industry Yes Industry - -
Adj. R2 0.072 Adj. R2 0.067 0.062

N 495 N 125 125
Note: *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

The empirical results for Model (3) in panel B of Table 5 did not reach the level of
significance. These results do not support H2, which indicates that the reputation of the
accounting firm providing CSR assurance has no effect on the cost of debt capital. This is
consistent with our main results and the findings reported by Li [76].

5. Discussion
5.1. Discussion of Results

On the basis of the tenets of stakeholder theory, we first sought to determine whether
the reduction in cost of debt capital because of CSR reports is greater if these statements are
assured by external and independent assurance providers from accounting firms. For this
purpose, we assess the cost of capital change between those firms that have to assure their
CSR reports and those that do not. Then, we sought to determine whether this possible
greater decrease in cost of debt capital related to assurance varies depending on the size
or reputation of accounting firms. More specifically, we assess whether the reduction is
greater when the assurance provider is a big and well-known accounting firm termed as
the Big 4. For this purpose, we assess if mandatory assurance by top tier accounting firms
is associated with lower cost of capital than mandatory assurance provided by non-Big 4
accounting firms.

We found that mandating the disclosure of CSR information reduced cost of debt
capital by decreasing investors’ uncertainty and information asymmetries. We also found
that such effects were more pronounced in firms that seek assurance from external sources.
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However, there was no evidence to support to our hypothesis that the beneficial effects of
mandatory assurance on the cost of debt capital are stronger when the assurance provider
is a Big 4 accounting firm. That is, companies have the opportunity to decrease cost of
debt capital to a greater extent by reporting social and environmental information with an
assurance statement. Nevertheless, the decrease in cost of debt capital is not different from
those reports independently assured by a Big 4 accounting firm.

This paper contributes to literature in several ways. First, this research extends the
previous work on the consequences of CSR assurance. Although a large number of studies
have investigated the economic consequences of corporate CSR disclosure, there is very
little empirical evidence that demonstrates a link between the assurance of CSR disclosure
and the cost of debt capital.

Second, previous studies have usually focused on the disclosure of the consequences
of CSR in developed countries such as the USA or European countries [34]. In the current
study, we examined the relationship between assurance on CSR disclosure and the results
of companies in emerging countries such as Taiwan and introduced theories to explain
Taiwan’s mandatory CSR assurance to enrich the literature. Debt financing is an important
channel for listed companies to conduct external financing. Furthermore, the fact that CSR
assurance is mandatory in Taiwanese regulatory environment means that the effect on
the cost of debt capital may be more pronounced than in countries with a more lenient
regulatory system.

Third, there is a potential causal relationship between CSR disclosure and the cost
of capital. Taiwan is one of the few countries that enforces CSR disclosures for listed
companies (the food-related industries, the chemical industry, and the finance sector, as
well as firms with paid-in capital exceeding a certain amount) and has mandated CSR
assurance for the food-related industries (companies in the food industry and companies
whose food and beverage revenue accounts for 50% or more of their total revenue). Only by
studying mandatory disclosures and mandatory assurance can causality reverse through
voluntary disclosures and assurance be avoided. Our research design using the difference-
in-difference method largely alleviated the problem of endogeneity, thereby ensuring that
any observed effects on the cost of debt capital are attributable to CSR assurance.

5.2. Implications for Research

In recent years, conflicting results have called into question the sign and even the
existence of an association between CSR disclosure and cost of capital [12]. A number of
studies have posited endogeneity bias as a potential explanation for the inconsistencies
in empirical findings and an apparent contradiction between observed phenomena and
the underlying theory [31,32,77]. In the current corporate environment of Taiwan, the fact
that food-related industries are subject to mandatory assurance eliminated much of the
uncertainty and the risk of endogeneity bias.

The primary objective in disclosing a CSR report is to strengthen communication
between the company and its stakeholders. Previous research has also demonstrated
that disclosing a CSR report or having it verified by a third party can have a positive
impact on operations [10,11,52,54,58–60]. Nonetheless, most previous studies have focused
exclusively on issues pertaining to voluntary CSR assurance [52–54].

The findings from the results of our study support the observations in previous
research. First, increasing the availability of CSR information was shown to reduce informa-
tion asymmetry, unfavorable selection costs, and overall risks [29,32,34,51,78,79]. Second,
CSR assurance by external sources was shown to strengthen the effect on the reduction
of the cost of capital [11,63], since it has a positive impact on the credibility of external
assurance reports [61]. Third, we determined that the market is largely oblivious to whether
assurance services are provided by Big 4 accounting firms, although stakeholders recognize
their skills and abilities in professional financial auditing [62,80,81].
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5.3. Implications for Theory and Practice

Our study results present a number of implications for theory and practice. According
to stakeholder theory, in addition to being responsible to investors, companies should
also take into account the interests of the stakeholders [82]. Our results support previous
assertions that the disclosure of the CSR report is regarded as a means of communing with
stakeholders [83]. However, from the perspective of stakeholders, third-party assurance
represents its achievements and efforts in CSR reports [84]. Furthermore, according to
signaling theory, assurance is believed to be a signal of information. It establishes legitimacy
with external stakeholders and affect corporate reputation [26]. Our results also have
implications for firms seeking an assurance provider as well as for Big-4 accounting firms.
Previous research has shown that obtaining independent assurance of CSR reporting has
capital market benefits [2,5] and that these benefits are amplified when accountants provide
the assurance [58–60]. The results of this research suggest that firms need not deal with
the added financial burden of engaging Big-4 accounting firms in seeking CSR assurance
based on the cost-effective considerations. It may be advisable for Big-4 accounting firms
to provide added value in the provision of assurance services, rather than simply meeting
baseline government regulations.

5.4. Implications for National Policy

Legitimacy theory is also adopted in this study as part of the theoretical framework.
The theory of legitimacy posits that companies can use third-party assurance to justify
their social activities and to use them as a strategic tool to influence the public’s perception
of corporate behavior [1,85]. Because the legitimacy theory emphasizes that corporate
organization consider the rights of investors and also the rights of the general public [86].
According to stakeholder and legitimacy theories, this study provides important informa-
tion to regulatory bodies or government agencies working to update policies.

From an international perspective, we must be informed of the fact that CSR disclosure
is voluntary, and that the assurance market is still an unregulated market in many coun-
tries [58,59]. In most previous CSR literature, the principle of voluntarism is predominant
and implies that CSR activities are discretionary [58–60,87,88]. Nevertheless, a growing
number of governments are enacting CSR-related laws and regulations (e.g., Denmark,
France, Philippines, Spain, Argentina, Brazil, India, Norway, Taiwan, and the European
Union). Even the EU has changed the definition of CSR to include a mandatory dimension,
introducing the importance of policy measures and regulations to prevent unfair CSR
disclosure and greenwashing behaviors [89]. Our research demonstrated that governments
have a significant interest in CSR and exercise influence on firms’ CSR activities.

Previous research has presented theoretical and empirical evidence supporting a
competitive advantage of using accounting firms as assurance providers [58–60]. The gov-
ernments and regulatory bodies can help the financial market to be efficient by promoting
the quality of CSR disclosure and CSR assurance. Our results suggest that regulatory bodies
or policymakers can plan to expand the scope of mandatory CSR assurance provided by
accounting firms to other environmentally sensitive firms, industries or sectors, lower the
threshold of paid-in capital of firms regarding mandatory CSR assurance, and strengthen
supervision in order to bolster the confidence of investors. Moreover, Gatti et al. [89]
proposed that greenwashing could be better prevented with a combination of voluntary
and mandatory aspects. Thus, we also suggest that policymakers consider making stricter
CSR assurance standards to decrease greenwashing and information overload.

6. Conclusions

In September 2014, the Taiwanese government has made it compulsory for all TWSE/
TPEx-listed companies with capital over NT$10 billion and specifically chemical, food, and
finance companies to prepare an annual CSR report from the fiscal year 2015 onwards.
Immediately, the TWSE and the TPEx in November and December 2014, respectively,
announced regulations requiring listed companies in food-related industries (firms in the
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food industry and firms whose food and beverage revenue accounts for 50% or more
of their total revenue) to publish CSR reports with assurance from a registered CPA of
accounting firms. This regulatory situation is ideally suited to analyzing the association
between CSR assurance and firm performance (i.e., cost of capital). This regulatory climate
also makes it possible to focus on firms that are required to publish a CSR report and
explore the impact of mandatory CSR assurance on the cost of debt capital.

The environment of Taiwan provides a useful setting to employ a difference-in-
difference research design for assessing the degree to which these regulations affected the
cost of debt capital. Our empirical results from Model (1) and Model (2) both revealed that
mandating the assurance of CSR reports tended to lower the cost of debt capital.

Contrary to expectations, however, we determined that the reputation of the account-
ing firm (Big 4 vs. non-Big 4) tasked with the provision of CSR assurance did not have
a significant effect on the cost of debt capital. Our findings are consistent with previous
research [52–54,90] and support theoretical predictions, which suggested a negative associ-
ation between CSR disclosure and the cost of capital. Furthermore, the result from Model
(3) provides additional evidence that the assurance services provided by Big 4 accounting
firms do not differ significantly from those provided by non-Big 4 accounting firms for
reducing the cost of debt capital. These results have implications for firms seeking an
assurance provider as well as for Big-4 accounting firms. It may be advisable to provide
added value in the provision of assurance services, rather than simply meeting baseline
government regulations.

Most previous studies on external assurance for CSR reports have been conducted
in the context of the USA or Europe. In this study, we extended this research to firms in
emerging markets. Nevertheless, this paper has a number of limitations to be addressed in
future research on this topic. Thus, the above inferences should be taken with the following
caveats.

First, the main limitation of this study is the fact that mandatory CSR disclosure has
been in effect for a relatively short period of time, thereby making it impossible to observe
these effects in a large number of firms over the long term. Future studies could enhance
this relevant issue by taking a longer data period or utilizing a fixed- (or random-) effect
panel model to estimate the results.

Second, the quality of the content disclosed in CSR reports varied considerably. Stipu-
lating that firms have CSR reports assessed by CPAs increases operating costs; however, it
can also provide a number of benefits. Thus, in the future, researchers may employ a case
study approach to obtain a more comprehensive understanding of firms’ decisions related
to CSR reports and obtaining assurance from external sources.

Third, according to the regulatory setting in Taiwan, CSR disclosure and CSR assur-
ance for food-related firms and other specific industries in our sample are all mandatory.
Hence, we did not include board or ownership structure variables as the control variable
in our model. In the future, researchers could include those control variables to examine
the effect of CSR disclosure and CSR assurance on the cost of debt capital.

Finally, in the current study, we focused exclusively on the cost of debt capital. In
the future, researchers could assess whether mandatory CSR compliance provides other
benefits for firms, investors, or the government.
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Appendix A

Variables Definition

COD
The cost of debt capital of the firm. The ratio of interest expenses for a given year
divided by the average total short-term and long-term debt.

FR
A dummy variable equals to 1 if the firm met the industry definition (firms in
the food industry and firms whose food and beverage revenue accounts for 50%
or more of their total revenue), and otherwise 0.

MDP
A dummy variable equals to 1 if the firm were subject to mandatory CSR
disclosure after 2015, and otherwise 0.

MA
A dummy variable equals to 1 if CSR assurance of the firm was mandatory, and
otherwise 0.

BIG4
A dummy variable equals to 1 if CSR assurance of the firm was provided by a
Big 4 accounting firm, and otherwise 0.

SIZE Firm size is measured as the natural logarithm of total assets of the firm.

MB
The market-to-book ratio is measured as market capitalization divided by the
book value of the firm.

BETA
The annual systemic risk of the firm is measured as a stock’s risk reflected by
measuring the fluctuation of its price changes relative to the overall market in
the CAPM formula.

DE
The debt-to-equity ratio is measured as total debt divided by total equity of the
firm.

TIE
The times-interest-earned ratio is measured as the sum of income before
extraordinary items and interest expense divided by the interest expense of the
firm.

STD The standard deviation of daily stock returns of the firm.
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