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(Table 1) Main Contents of the 1°' and 2" Reform of the National Pension

First reform in 1998 First reform in 2007

60%—~40%
(immediately cut to 50% from
2008, and gradual cut to 40% by
2028)

Income
replacement rate

70%—~60%

60—65
(born in 1952: 60,
born in 1953~56: 61,
born in 1957~60: 62, -
born in 1961~64: 63,
born in 1965~68: 64,
born after 1969: 65)

Ere financial estimates
every 5 years

Legal age of
pension receipt

introduction of basic old-age

pension
Source: Ministry of Health and Welfare(2013).
o|% 20089 A22+ A AAEE =gt R=T, 2007 HFL=E QAsf 7FAZIA7]
7} 2060922 7HY oo 5] 13d AFE AoR FHEHJHEAEAR 2013). 1

2131 201392 A32F AP AAL ], 2018'd0] A|42F A7 A AL o] A= U=, A4t

AgAAALE A3} 7150] 20579 4x71E 0] 7]&2] A0 vls|| aLda|o] kg AE Zlo]
2he AW =S
(Table 2) Main Contents of Fiscal Estimation
1 in 2003 | 2™ in 2008 | 3™ in 2013 | 4" in 2018
Deficit 2036 2044 2044 2042
Depletion of fund 2047 2060 2060 2057

Source: Ministry of Health and Welfare(2018).
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(Table 3) Main Contents of the 1st, 2nd, and 3rd Reforms of the Government
Employees Pension

1 in 1995 2™ 2000 3" in 2009
Contribution rate 3.5%—4.2% 4.2%~5.5% 5.5%—7.0%
Payment rate - 2.1%~1.9% -
Leg.al age o'f 60
pension receipt
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(Table 4) Contents of the Government Employees Pension Reform in 2015

Before reform

After reform

Contribution rate

7%

9%(increase by 2020)

Pension payment rate

1.9%

1.7%(decrease by 2035)

Legal age of pension
receipt

up to 2009: 60
since 2010: 65

65 for all(gradual increase)

1.0% of the 1.7% payment rate

Income redistribution none S , RS
is invested in redistribution
Upper Limit ,0f monthly 1.8 times 1.6 times
standard income3)
Contribution payment 33 years 36 years(phased up from less
period limit 4 than 21 years of employment)
Minimum subscription 20 years 10 years

period for pension receipt

Reduced payment rate of
survivor's pension

up to 2009: 70%
since 2010: 60%

60% for all

Pension amount

adjusted by inflaton
rate

same amount from 2016 to
2020

Reinforcement of
pension suspension
system

suspension of
pension when
re-appointed to civil
servants, military
personnel or private
schools

suspended also for electoral
public officials and
high-income people who
re-employment in
government-funded and
donated organizations

pension suspension
is determined based
on monthly average
wages of workers
(3.38 million won)

suspension is determined based
on the average monthly
pension amount for all
pensioners(2.24 million won)

real estate rental
income is not
subject to suspension

real estate rental income is
also included in the income
subject to suspension

Introduced the split

50% of pension for persons

. none with a marriage period of 5
pension system
years or more
Introduced disability .
) . Payment upon retirement due
pension for non-public | none

service

to non-public disability

Source: Ministry of Personal Management (2016).

3) Aol
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(Table 5) Comparison of National Pension and Public Service Pension

Nttt persion Government‘employees
pension
Year of introduction 1988 1960
Reform year 1998, 2007 1995, 2000, 2009, 2015
Legal age of pension receipt gradual increase(60 years old—65 years old)
Minimum sub:scrlpnon. period 10years
for pension receipt
Total contribution rate 9% 18%
Income replacement rate
(Based on 30-year 30%(since 2028) 51%(since 2035)
subscription)
Components of pension income redistribution (A) and income proportion (B)
Basic pension qualification lower than 70% of none
P q income(up to 300,000 won)
yes
Pension payment guarantees o (article 69 of the
by the government Government Employee
Pension Act)
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(Table 6) Approach to Equity Analysis by Public Pension Plan

Factors influencing Characteristics Assuming the same Analysis
pension amount of profit ratio worker model

Contribution rate

Subscription period

Monthly income difference remove Comparison
amount of pension
; amount
Life span
Pension amount e . .
discrimination equity analysis

formula (payment rate)

ofef, 2 ATeIA AT Al ATt BBA oS WEsh] o) AANY =

HIGE AAVIIA] AF45F A 3ULte) RS U] Bagele AR ERE 7

W 5 TGRS gee] HRA(Olst Bhst /RPIIe] $UT I 2 BH A
=]

719 Al RESR: HYE ) 9L 3 oy vlaS ek B ot
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SRR F 7R 7 B AP 7] B AATAG AR ] LS| 2 et
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(Table 7) Contribution Rate: General Workers vs. Government Employees

(unit: %)
Pension types Contribution rate by paying entity
general employee 4.5
Public pension
employer 4.5
Government government employee 9.0
employees
pension government 9.0

TR0 FolAkAe AT A9 109 o4 7ielAle] e VIReEY + Hoprt
Zoigor oz AT VRl AZAS AR F150= 20208 71 Y o
2547 )7} BRASHIE FE0= 20204 71 A%l 5035 €) 123 711717Hn:
204 231719 9 2ol ozt 2, 20214 71 FlE 7l Agel AHAe ohew
29

(A+ B)

0.05><n)
12X P

X
(1+ T

[1.305 X P+ 1.29 X Py 4o+ 1.2 X Pg| X

o]7] A A5 A42021d A 1.305)= 20084 1.5014 mid 0.015%] 2olA
20280l= 1.22 wAEh ®3 Py, P,= 22 20214, 20224 71195, P
2028 AR 9 711¥, P=7HIARS] A 711945 UeRdith

HH, AT A5 20159 AFAIE 7HEe] ofsf AwE AFEe] 2016 °lF
HAAEEZ 1.878~1.7%Z ROIAHA 2035AREE 1.7%5 2854 Hrt. weta
Aol 20219 7HIARS] B9 AwE AFE0] 1.78%5-E 289 20359 7HIAt
+ 1.7%7t 485ct.6

b}

js

SHIGEEE Fol49] 20219 oY) /A8 AHLS Fxsh] vk
FRAATTE oIS AYLFAZA heS Fzob] vk
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(Table 8) Payment Rate of Government Employees Pension

(unit: %)
Apl;i;?ble 2016 2017 2018 2019 2020 2021 2022
Parygeem 1.878 1.856 1.834 1.812 1.79 1.78 1.77
Applicable
ear 2023 2024 2025 2026 2027 2028 2029
ParY:tl:m 1.76 1.75 1.74 1.736 | 1.732 1.728 1.724
Applicable| o020 | o031 | 2032 | 2033 2034 2035 ~
year
Payment | ) /) 1.716 1.712 1.708 1.704 1.70
rate
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AZONETE (1% A9 12 D 360789 Z0t A/ DS EYsHLE. 0] w3
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(Table 9) Income Redistribution Application Rate according to B/A Ratio

(unit: %)
B/A Application Rate

0.2 or more and less than 0.3 300
0.3 or more and less than 0.4 216.67
0.4 or more and less than 0.5 175
0.5 or more and less than 0.6 150
0.6 or more and less than 0.7 133.33
0.7 or more and less than 0.8 121.43
0.8 or more and less than 0.9 112.5
0.9 or more and less than 1.0 105.56
1.0 or more and less than 1.1 100
1.1 or more and less than 1.2 95.45
1.2 or more and less than 1.3 91.67
1.3 or more and less than 1.4 88.46
1.4 or more and less than 1.5 85.71
1.5 or more and less than 1.6 83.33

1.6 or more 81.25
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(Table 10) Expected Monthly Pension Amount according to the Subscription

Period and Income Level of Employee in 2021(Using A-value of 2021)

(unit: won, times)

Subscription B Public ic;g;g}r’r;zt Ratio
period pension(C) pension(D) (D/C)
0.5A 197,147 234,948 1.19
A 262,862 365,195 1.39

10 years
1.5A 328,578 495,432 1.51
5.03 million 391,734 645,517 1.65
0.5A 387,627 522,587 1.35
20 years A 516,836 810,198 1.57
1.5A 646,045 1,097,785 1.70
5.03 million 770,220 1,430,099 1.86
0.5A 578,107 844,208 1.46
30 years A 770,809 1,307,455 1.70
1.5A 963,512 1,770,664 1.84
5.03 million 1,148,707 2,306,507 2.01
0.5A 692,395 1,007,230 1.45
A 923,193 1,620,396 1.76

36 years
1.5A 1,153,992 2,233,522 1.94
5.03 million 1,375,799 2,916,560 2.12
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(Table 11) Expected Monthly Pension Amount according to the Subscription Period

and Income Level of Employee in 2021 (Using 3 or 4 million won as A-value)
(unit: won, times)

Subscr'iption A B Puplic emsg;:;gn;ZEZion Ratio
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(Table 12) Expected Monthly Pension Amount according to the Subscription
Period and Income Level of Employee in 2035

(unit: won, times)

Subscription B Public C;omvell'gnézlslt Ratio
period pension(C) penpsiosrll(D) (D/C)
0.5A 190,480 230,341 1.21

A 253,973 355,982 1.40

10 years 1.5A 317,467 481,612 1.52
5.03 million 378,487 627,269 1.66

0.5A 380,960 516,948 1.36

A 507,947 798,919 1.57

20 years 1.5A 634,934 1,080,867 1.70
5.03 million 756,973 1,407,761 1.86

0.5A 571,440 838,112 1.47

A 761,920 1,295,264 1.70

30 years 1.5A 952,400 1,752,378 1.84
5.03 million 1,135,460 2,282,363 2.01

0.5A 685,728 1,000,925 1.46

A 914,304 1,607,786 1.76

36 years 1.5A 1,142,880 2,214,607 1.94
5.03 million 1,362,552 2,891,585 2.12
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(Table 13) Expected Monthly Pension Amount according to the Subscription Period
and Income Level of Employee in 2021 (Using 3 or 4 million won as A-value)

(unit: won, times)

Government

Subscr.iption A B Public employees Ratio
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Abstract

The people are most dependent on the public pension among the various
means of preparing for retirement. However, dissatisfaction with the equity
between public pensions is increasing due to the fact that the amount of the
government employees pension is larger than that of the national pension. By
comparing the amount of pension resulted from the benefit formula under the
circumstance that the same person joins the national and government
employees pension, we analyzed the equity between the two pension systems.

As results of the analyses, the national pension was found to be
advantageous except for some cases with long working period and high
income. In particular the results of the analysis were little different even after
the ongoing reform of the two pension systems was completed.

It is necessary to integrate the two pension systems based on the premise
that “employees in government and private sectors should not be different”,
but since both pension systems have problems with sustainability, integration
and reform should be pursed at the same time rather than integrating into

either one.

% Key words: National Pension Plan, Government Employees Pension Plan,

Equity, Reform, Population Aging
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Abstract

If an assured intentionally enters into an insurance contract without
informing the insurer of important matters, he/she can be punished for fraud
or fraud under the Insurance Fraud Prevention Act. In a series of cases, the
Supreme Court ruled that even if an assured violated the duty to disclose and
concluded an insurance contract, in principle, it could not be punished as an
attempt of fraud under the criminal law. However, the Supreme Court
considers that, in exceptional cases, if the assured's violation of the duty of
disclosure has reached the extent of harming the core nature of the insurance,
it is deemed that the violation of that duty can be understood as
commencement of fraud. However, there is a question of what is the nature of
insurance and whether presenting an unclear concept such as “the essence of
insurance” as a criterion of punishment is in line with the principle of nulla
poena sine lege. Additionally, interpreting the timing of commencement of a
fraud as the timing when the duty of disclosure has the risk of
'overcriminalization'. Meanwhile, since the insurer's property damage occurs
only after the insurance payment is paid in accordance with the insured's
claim for insurance payment, the time to establish an insurance fraud should

be regarded as at the time of insurance payment.

% Key words: Duty of disclosure, Insurance fraud, Commencement of fraud,
Attempt of insurance fraud, Completion of insurance fraud,

Insurance crime
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While prior literature focuses on the shareholder's perspective, this study
investigates the benefits of corporate environmental responsibility (CER)
activities from the debtholder's perspective. We find a strong positive
relationship between CER activities and credit ratings. Specifically, the positive
relationship is mainly driven by the strategy and performance factors of CER
activities. Also, we find that the positive relationship is more pronounced in
firms with higher agency costs. The results indicate that CER activities in
emerging countries have the effect of reducing default risk and meet
creditors’ interests. Additionally, it suggests that CER activities have the
effectiveness of the corporate strategic perspective on corporate financing and
disclosure.
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| . Introduction

Global, multifaceted efforts, such as the Rio Summit or the adoption of the
Kyoto Protocol, to expand the sustainability of humanity and society through
environmental conservation are continuing to expand. The importance of
corporate environmental responsibility (CER) activities is on the rise (Cai, Cui,
and Jo 2016; El Ghoul, Guedhami, Kim and Park 2018). CER activities are
strategic investment decisions that incur a substantial amount of initial outlay.
Therefore, firms have incentives to be actively engaged in the activities only if
they guarantee sufficient benefits. Prior literature investigates whether the
benefits of CER activities increase shareholder wealth under shareholder
theory (Friedman 1970; El Ghoul, Guedhami, Kim and Park 2018).1) However,
CER activities are the devices for meeting various stakeholders' interests under
the stakeholder theory (Freeman 1984). Therefore, shareholder theory alone
cannot fully explain the benefits of CER activities. Specifically, it increases the
importance of understanding the stakeholder theory given the conflict of
interest between shareholders and other stakeholders (Jensen and Meckling
1976).

This study empirically investigates the relationship between CER activities
and credit ratings from the perspective of debtholders, as one of the
stakeholders. Credit rating is the key information to determine the interest
rate based on the default risk, so it reflects the debtholder's expectation of
and analysis of a firm. Credit rating is important in terms of a corporate
strategy because a firm facilitates the outside financing and effectively pursue
investment opportunity by improving its credit rating through active risk
1) The literature provides empirical evidence that CER activities are positive

factors from the shareholder's perspective. Further discussions followed in the
literature review and hypothesis sections in this study.
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management. Generally, both quantitative (e.g. profitability, growth potential,
or efficiency) and qualitative financial information (e.g., corporate structure
or strategy) can affect the credit rating (Dillenburg, Greene, and Erekson
2003). Therefore, we can expect CER activities can be a factor in the
determination of credit rating.

This study focuses on debtholders because they have a conflict of interest
with shareholders in understanding CER activity. As residual claimants,
shareholders have an incentive to maximize stock price by bearing the risk of
investing in risky projects. On the other hand, as fixed claimants, debtholders
have an incentive to avoid excessive risks to decrease the default risk. These
differences in the risk-taking incentives between two stakeholders will lead to
the difference in evaluating CER activities. Generally, CER activities involve
substantial uncertainty as investment means. Shareholders will prefer CER
activities with high risks due to this uncertainty. In contrast, debtholders will
allow CER activities only if these activities are effective in controlling default
risks. Therefore, it is important to analyze the benefits of CER activities from
the debtholder's perspective.

Comparing with prior literature, this study is unique because it resolves the
academic gap and strengthens practical implications through the independent
evaluation of CER activities. In global financial markets, there is an increasing
interest in non-financial information, ESG (Environmental, Social,
Governance), among market participants. However, it is rare to find a study
focusing on the systematic and detailed analysis of CER activities (Montiel and
Delgado-Ceballos 2014). Specifically, social debates on CER activities, such as
GHG emission control, fossil fuel reduction, and hazardous chemical emission
management, are expanding the necessity of independent analysis on CER

activities. However, prior literature only considers CER activities as one
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category of corporate social responsibility (CSR) activities. While the expected
effect of CSR activities is rather vague, CER activities can be used as an
important measure for investor evaluation due to their clear objective and
effect. For this reason, a recent study focuses on the unique expected effect of
CER activities apart from CSR activities (Montiel and Delgado-Ceballos 2014;
Cai, Cui and Jo 2016; El Ghoul, Guedhami, Kim and Park 2018).

This study conducts further analysis considering corporate characteristics as
constraints to more precisely determine the causes of the effect of CER
activities on credit ratings. Based on the theoretical discussion, the benefits of
CER activities contribute to risk management, growth opportunities
expansion, management efficiency improvement, and resolving agency
problems. CER activities have the effect of reducing the potential business risk
such as the environmental pollution accident and a lawsuit from various
stakeholders (Godfrey, Merrill and Hansen 2009). We can consider CER
activities as a growth strategy to preempt the competitive advantage by
introducing new technology and product differentiation. Also, these activities
can lead to improving management efficiency by reducing production costs
through production process efficiency (Nehrt 1996; Miles and Covin 2000).
Finally, CER activities mitigate information asymmetry, which is the main
cause of agency problems (Cui, Jo and Na 2016). Therefore, we can infer the
relationship between CER activity and credit rating based on these
associations. By analyzing the relationship, we can evaluate the expected
benefits of CER activities from the creditor's perspective.

We perform an empirical study using a sample of Korean listed companies.
The reason is as follows. First, CER activities in Korea are more important
than those in developed countries such as the United States or the United

Kingdom. Due to the rapid economic growth in a short period, the
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establishment and implementation of a strategy that minimizes the
environmental impact of management activities were insufficient in Korea.
Recently, the environmental pollution problem has been an issue in Korea for
these reasons. More people are interested in CER activities. Typical examples
include measures to reduce fine dust and the introduction of a carbon credits
market. Second, the stock market development level is lower than that of
developed countries in Korea due to the low level of investor protection.
Naturally, there is a high proportion of external financing through debt, such
as bank loans and corporate bonds, and the analysis of credit ratings, which
are essential for the pricing of such financial instruments, is more actively
required. In other words, analyzing the creditor perspective (stakeholder
theory) rather than the shareholder perspective (shareholder theory) is
expected to provide better information in judging the practical value of CER
activities.

There are some implications in this study. First, it can provide evidence for
judging the benefits of CER activities in emerging economies. Previous studies
conducted empirical analysis on developed countries such as the United States
and the United Kingdom. It is difficult to anticipate that these results will still
hold in emerging economies because regulatory environments and capital
market conditions are different. Second, this study will review the function of
CER activities as a strategic means. If the active implementation of CER
activities improves credit rating, it suggests that these activities are a tool to
mitigate bankruptcy risk. The result implies that CER activities may be an
alternative to reducing external financing costs for companies.

The main results of this study are as follows. We perform regression analysis
using the fixed effect models in this study. The CER activities (or changes in

CER activities) have a significant positive effect on the credit rating. This
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result suggests that CER activities can improve debtholders' wealth as
stakeholders by reducing the bankruptcy risk. This result is confirmed when
we use the 2SLS (two-stage least squares) to control the endogeneity problem
based on reverse causality. Also, the strategy and performance factors of CER
activities drive the main result. It means that a systematic strategy and
performance of CER activities that investors can easily visualize will improve
credit ratings. Also, CER activities improve credit ratings more in firms with
high agency costs after considering firm characteristics in the analysis. The
result suggests that CER activities effectively reduce the possibility of
incentives for managers' pursuit of private interests.

The rest of the paper is organized as follows. In section II, we set up a
research hypothesis based on theoretical discussions surrounding CER
activities. In section III, we explain the sample and variable construction
process for empirical analysis. In section IV, we discuss empirical analysis

results. In section V, we provide the conclusion of this study.

Il. Prior literature and hypothesis development

The academic evaluation of CER activities mainly utilizes stock
price-oriented variables based on shareholder theory. In companies with the
ultimate goal of profit maximization, there will be incentives to actively
implement CER activities only if its benefits exceed the costs (Friedman 1970).
As a result, there are two categories in the perception of CER activities. One
view is that if companies reject the social trend for CER activities, it will hurt
the production and sales of goods and services in the long run. Another view is

that the company's profit will deteriorate due to the cost accompanied by CER
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activities. Existing studies suggest that CER activities generally have a positive
effect on firm value considering two views. There is a study using emerging
market data. Jiang, Xue, and Xue (2018) verify the effect of CER activities on
corporate performance in China's energy industry. They argue that CER
activities improve corporate performance and that this effect is mainly strong
in privately-owned companies.

Several studies explain the benefits of CER activities on financial
decision-making. Ambec and Lanoie (2008) systematize the economic and
financial benefits of CER activities and support them through case studies.
Through CER activities, firms in case studies enjoy the benefits of access to
specific markets, product differentiation, pollution control technology sales,
the stakeholder understanding of risk management, and reduction in
production costs (raw materials, energy, capital raising, and labor). They argue
that the costs associated with these activities can be sufficiently offset.
Schneider (2011) argues that active CER activities can improve the ability to
pay creditors by reducing clean-up costs for environmental pollution and
compliance costs. Herbohn, Gao, and Clarkson (2019) empirically verify the
informational effect of a company's carbon emissions risk on bank loan
disclosures. They confirm positive stock returns for companies with high
carbon emission risks when renewing loans. Jung, Herbohn, and Clarkson
(2018) empirically examine the relationship between carbon-related risks and
debt financing costs. They find a positive relationship between carbon-related
risk and debt financing costs in companies with low levels of carbon-related
risk awareness (not responding to the Carbon Disclosure Project survey).

Recently, the seriousness of the environmental pollution problem has been
raised mainly in emerging countries, and the countries actively search for

alternatives to solve this problem. In response to this demand, academic
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research is also increasing. Li, Cao, Zhang, Chen, Ren, and Zhao (2017) report
that a positive relationship exists between CER activities and Return on Assets
(ROA) for Chinese companies. However, they find a negative (-) relationship
between the two in companies with high organizational slack due to large
working capital. The finding raises the possibility that the management will
abuse CER activities using the excessive expansion of its discretion. It shows
the case of the agency problem. Du, Weng, Zeng, Chang, and Pei (2017)
empirically verify the relationship between CER activities and debt raising
costs for Chinese companies. They suggest that firms can significantly reduce
the interest rate on debt through active CER activities. Kang and Byun (2020)
report that CER activities for Korean companies can increase investment
inefficiencies. The result implies that firms can exploit CER activities to satisfy
managers incentives for overinvestment. The results of recent studies on
emerging countries are mixed. So, it is a meaningful task to verify the benefits
of CER activities empirically.

Existing studies attempt only a comprehensive approach based on CSR
activities, not an independent analysis of CER activities, to verify the
stakeholder theory. Attig, El Ghoul, and Guedhami, and Suh (2013) find that
the active implementation of CSR activities leads to higher credit ratings. Also,
they argue that these activities can contribute to improving the
creditworthiness of the company by stakeholders. However, they only
recognize the CER activities as subcategories of CSR activities and do not

attempt specific and detailed analysis.

1. Risk mitigation view

In general, bankruptcy risk increases when the repayment possibility of
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principal and interest increases due to difficulties in obtaining external
financing and poor profitability. CER activities can lead to better access to
external financing by mitigating the information asymmetry, which is the main
cause of risk premium. CER activities can reduce information asymmetry
because the activities force managers to disclose relevant non-financial
information to stakeholders and facilitate the dialogue between managers and
stakeholders (Cui, Jo and Na 2016). Further, companies can be more
aggressive in supplying relevant information on these activities to signal their
ethics in capital markets. More directly, CER activities can reduce potential
business risk by mitigating the probability and impact of adverse events such
as strikes, product recalls, and environmental scandals (El Ghoul, Guedhami,
Kim and Park 2018).

On the other hand, CER activities can contribute to increasing companies
profitability. The skills and knowledge acquired through the development of
new technologies in CER activities can serve as a source of competitive
advantage (Nehrt 1996). Saez-Martinez, Diaz-Garcia, and Gonzalez-Moreno
(2016) confirm that, for SMEs in 38 European countries, there is a positive
relationship between CER activities and financial performance measured by
sales growth. Based on this, they argue that CER activities can be a Win-Win
strategy that reduces environmental pollution while inducing corporate
innovation. Li, Liao and Albitar (2020) suggest that active CER activities for
Chinese companies improve Tobin's Q. It also confirms that CER activities
promote innovation activities that represent the number of patent applications
by companies. So, they argue that innovation activities explain the
relationship between CER activities and Tobin's Q.

New technologies related to CER activities can improve corporate

profitability by reducing production costs. CER activities can improve
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corporate performance by improving corporate reputation (Miles and Covin
2000). In competitive product markets, CER activities could contribute to the
construction of mobility barriers. They construct them by satisfying
consumer's needs for environmental conservation and thereby increasing
sales. Jiang, Xue and Xue (2018) confirm a significantly positive (+)
relationship between CER activities and ROA. Also, the relationship between
the two is strong in privately-owned companies. These companies have good
incentives to respond to the public needs and the government. Thus, it
suggests that CER activities can be considered alternatives that meet these
incentives.

Meanwhile, Merton (1974) and Vassalou and Xing (2004) show that
bankruptcy risk is closely related to the volatility of asset values. An increase
in asset value leads to a reduction in bankruptcy risk, and an increase in
volatility leads to an increase in bankruptcy risk. Since we estimate the asset
value by discounting the value of future cash flow, asset value is directly
related to the firm's expected future income and expenses. Naturally, changes
in revenues and costs resulting from CER activities can affect the risk of
bankruptcy (credit rating). As mentioned above, CER activities contribute to
profit expansion by (1) product differentiation through reputation expansion.
Pathways contributing to cost reduction are (1) improved productivity through
the introduction of new technologies, (2) reduced capital costs through
reduced information asymmetry, and (3) avoided potential litigation and
regulatory costs. Eventually, the effect of these CER activities reduces

bankruptcy risk by raising the asset value or by reducing volatility.

Hypothesis 1: Companies that are active implementation of CER activities

have a high credit rating.
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2. Overinvestment view

According to the agency theory, managers can create an overinvestment
problem by adopting an unprofitable investment. Managers increase
reputation and discretion by adopting an unprofitable investment. Also,
reputation and discretion increase with the size of a company (Jensen and
Meckling 1976; Jensen 1986). This incentive can also be linked to CER
activities because they are part of the investment decisions (Barnea and Rubin
2010). Managers are likely to decide excessive investment in CER activities to
signal their ethics by exploiting the growing social demand for these activities
(Aupperle, Carroll and Hatfield 1985). It is difficult to quantitatively visualize
the performance of CER activities in the short term. Thus, incumbent
managers are less likely to be responsible for the failure to invest in CER
activities, which may increase the likelihood of agency problems exploiting
them.

Overinvestment is more likely to undermine the debtholders' wealth than
shareholders. Jensen and Meckling (1976) propose a wealth transfer problem
from debtholders to shareholders. They argue that there is a possibility of
seeking excessive risk by shareholders to increase the value of their
ownership, and this behavior can increase bankruptcy risk and undermine the
wealth of debtholders, who are guaranteed only fixed returns. In emerging
countries, this concern can increase due to controlling shareholders who have
considerable control power in the corporate decision-making as
owner-manager. Excessive CER activities to meet the incentive to pursue
private benefits by an owner-manager are more likely to undermine
debtholder's value rather than shareholder's value. If managers invest in CER

activities for excessive risk-seeking or incentives for overinvestment, the
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debtholder's wealth may decrease. In this case, debtholders will negatively
evaluate companies with the active implementation of CER activities and give

them a low credit rating.

Hypothesis 2: Companies that are active implementation in CER activities

have a low credit rating.

lll. Sample and variables

1. Sample

This study conducts the empirical analysis using listed companies on the
Korea Exchange. The sample period is from 2010 to 2014.20 The sample
excludes financial and capital encroachment companies to ensure the
comparability of financial statements. A final sample contains a total of 773
firm-year observations (240 firms) for empirical analysis. This paper uses the
CER activity index from the Korean Corporate Governance Service. This study
uses credit rating, stock price, and financial statement data from FN-Guide.
Winsorization between top and bottom one percent has been performed for

financial ratios to control for outlier effect.

2. Variables
1) CER activity index

CER activities utilize the results of the Korea Corporate Governance

2) The sample period starts from 2010 because CER activity information has been
released since 2010.
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Service's evaluation of environmental management by the company.3) There
are five categories of listed companies from the evaluation since 2010:
environmental  strategy, environmental organization, environmental
management, environmental performance, and stakeholder response. The
total score is 300 points. The environmental strategy (45 points) includes items
based on the company's internal environmental strategies and policies
establishment and the planning and implementation of environmental
investment plans. The environmental organization (30 points) includes items
based on the holding company-wide decision-making and working
organizations for environmental management and regular environmental
education. Environmental management (115 points) includes items based on
GHG emission management and green purchasing policies and systems.
Environmental performance (85 points) is evaluated based on GHG emissions,
energy consumption, water consumption, and stakeholder response (25 points)
includes items based on disclosure and external verification of environmental
information, support for environmental preservation activities, and
cooperation of local communities.4) This evaluation is objective because it is
conducted on the entire listed company by a credible institution. Also, it is
relatively free from a sample selection bias that can occur when KCGS

establishes the sample within a specific industry or business group. The

3) The CER activity index is the internal data of the KCGS, and the evaluation
score is not open outside. KCGS only discloses the list of companies with a B
grade or higher, and this is also limited to the evaluation results of the recent
business year. The current analysis data are limited to past data at the
beginning of the study. We obtained the data with the permission of the
KCGS. Since the current analysis period does not include any events (e.g.
financial crisis, etc.) that may cause structural changes in CER activities or
credit ratings, we believe that there will be no major difficulties in
generalizing the analysis results.

4) For more information on the corporate environmental responsibility activities
evaluation by the Korean Corporate Governance Service, see {Appendix Table 2).
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evaluation results for the detailed categories will be available in addition to
the individual evaluation of CER activities. Thus, we expect the analysis based
on detailed categories.

This study uses the CER activity index by converting firms' environmental
management evaluation results to one point (CERtow). Finally, the evaluation
results of the detailed categories, CERsiaiegy, CERorganization, CERManagement,
CERperformances and CERgesponse, are indexed out of one point. The fact that the

indexes have high values means that companies are active in CER activities.

2) Credit rating

The credit rating uses the corporate bond rating. There are three credit
rating agencies (Korea Credit Rating, Korea Enterprise Rating, and NICE
Credit Rating) in Korea. If there are duplicated credit ratings in the same fiscal
year among the credit ratings given by these credit rating agencies, we use the
lowest rating. We select the lowest rating to set up the most conservative
perspective in evaluating bankruptcy risk to meet the risk management
purpose. Credit rating agencies often release ratings from AAA+ to D grades.
High-rated companies mean superior debt repayment ability. Low-rated
companies are the companies with bankruptcy risk. Generally, firms with BBB
or higher ratings mean investment-grade firms, and firms below BBB ratings
mean speculative-grade firms. This study assigns a value of 1 to 22 to each
grade to facilitate the empirical analysis (Credit rating). The AAA+ rating has a
value of 22, and the D rating has a value of 1, and the high credit rating index

means that the risk of bankruptcy in a firm is low.
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3) Other variables

This study refers to existing studies and includes various controlling variables
to control endogenous problems based on the omitted variable bias. (Jiraporn,
Jiraporn, Boeprasert and Chang, 2014). To control for the firm size effect, the
natural log of the total asset is used (Size) and the total debt to total assets ratio
is used (Leverage) to control for the difference of the bankruptcy risk caused by
the capital structure or the financing capacity in advance. Firms with high
profitability have an internal funding ability to buffer unexpected risk factors.
Therefore, Earnings Before Interest and Tax (EBIT) to total assets should be
considered in the empirical analysis (EBIT). A high market value relative to the
book value of the assets means that firms have a high growth potential in the
future. Therefore, the market value to book value ratio is controlled in the
empirical analysis. We calculate the market value by multiplying the number of
shares outstanding by the end-of-year closing price of the stock (MTB).

High investment spending has a positive impact on debtholders' wealth as it
contributes to securing future growth engines. Thus, we include a growth
potential, calculated by the sum of capital expenditure and research &
development expense divided by total assets (Investment expenditure), in the
model. Increasing managerial risk can inevitably increase bankruptcy risk. The
debtholder's evaluation of the firm reflects this information. So, the
information will have a significant impact on credit ratings. Therefore, we
include the standard deviation of ROA (return on assets) for the past five years
as a control variable in the model (Business risk). The level of growth of a firm
can influence the creditor's valuation. The valuation will reflect the changes in
future cash flows. Therefore, we consider the average sales growth over the

past five years as a control variable (Sales growth). Increasing the firm's
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internal financing capacity can contribute to the crisis management's ability
to respond to external shock. Naturally, it can contribute to reducing
bankruptcy risk. Under this discussion, we include cash and cash equivalents
relative to total assets as a control variable in the model (Cash). Longer firm
age means the sustainability of the business activity is relatively high. Thus, we
control for the natural log of (current year-establishment year+1) (Age).

The controlling family has a significant stake within Korean firms. So, the
controlling family has a significant influence on management decision-making
in Korea. This behavior affects the evaluation of the capital market. In
general, if the controlling shareholder has a high stake, the alignment of
interests with minority shareholders lowers the possibility of agency problems.
On the other hand, securing an excessively high stake can lead to managerial
slack. We use the sum of ownership of the controlling shareholder and their
relatives as a control variable. The purpose is to control the effect of agency
problems based on this ownership structure (Ownership).

Meanwhile, this study performs a two-stage least squares approach using an
instrumental variable to control for the endogeneity problem based on reverse
causality. We use the industry CER activity index as an instrumental variable
from the previous study (Jiraporn, Jiraporn, Boeprasert and Chang 2014).
Individual companies consider a comparative advantage or reputation over
competitors within the same industry in determining CER activity level.
However, it is difficult to find the causal relationship between the CER activity
of the industry and the value of individual companies. So, it is appropriate to
use industry CER as an instrumental variable (Industry CER).

Also, the latter part of the study examines how the CER activity and credit
rating differ based on firm characteristics. As a related variable, first, we use

sales over total assets as a proxy for management efficiency (Efficiency). This
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index means how firms generate high sales based on assets held, so existing
studies use it as a proxy for asset efficiency (Ang, Cole and Lin 2000). Managers
can discretionally adjust profits to avoid losses from poor performance. This
discretion can be a representative agency problem that can arise due to
information asymmetry between corporate insiders and external investors.
Following Almeida, Park, Subrahmanyam and Wolfenzon (2011), this study uses
discretionary accruals as a proxy for agency problems. The discretionary
accruals are the absolute value of the difference between operating cash flow

over total assets and net income over total assets (Accruals).

IV. Empirical results

1. Descriptive statistics

(Table 1) presents the descriptive statistics of the variables used in the
empirical analysis. The average CER activity index (CERrow) was observed at
0.4550. The result suggests that there is still room for improvement in CER
activities for firms from emerging economies like Korean-listed companies.
But, the standard deviation of CER activities was 0.2434. It means there is a
sufficient difference among Korean-listed companies. We can interpret the
result as an index for debtholder's evaluation on firms. The average value of
CER activity subcategory indices is 0.5548 for CERsyategy, 0.5335 for
CERorganization, 0.5238 for CERManagement, 0.2101 for CERperformance, and 0.4199 for
CERRgesponse; respectively. In comparison, the ex-post performance on CER
activities is still insufficient. The average credit rating (Credit rating) was
14.4114, with a median of 15.000. The similarity between the two figures

suggests that credit ratings are unlikely to be skewed over certain intervals.
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(Table 1) Summary Statistics

Variables N Mean Median STD.DEV Max Min
CERTotal 773 0.4550 0.4650 0.2434 0.9257 0.0000
CERstrategy 773 0.5548 0.6154 0.2760 1.0000 0.0000
CERorganization 773 0.5335 0.6000 0.3149 1.0000 0.0000
CERManagement 773 0.5238 0.5818 0.2932 1.0000 0.0000
CERperformance 773 0.2101 0.1846 0.1405 0.7615 0.0000
CERResponse 773 0.4199 0.3200 0.3768 1.0000 0.0000
Credit rating 773 14.4114 15.0000 3.7677 21.0000 1.0000
Size 773 21.2390 21.2188 1.4516 24.0674 17.0070
Leverage 773 0.5380 0.5547 0.1900 0.9210 0.0194
EBIT 773 0.0297 0.0297 0.0581 0.2225 -0.1835
MTB 773 1.2796 0.9517 1.1804 6.7155 0.1930
;2;2:;3;1 773 0.0465 | 0.0289 | 0.0482 | 0.2332 | 0.0000
Business risk 732 0.0422 0.0304 0.0455 0.3328 0.0041
Sales growth 739 0.1002 0.0798 0.1639 1.2026 -0.2609
Cash 773 0.0460 0.0320 0.0454 0.2857 0.0001
Age 773 3.4586 3.7136 0.7420 4.4427 1.0986
Ownership 757 0.2326 0.1972 0.2267 0.8465 0.0000
Efficiency 771 0.9151 0.8459 0.5223 3.1289 0.0012
Accruals 773 0.0644 0.0384 0.0916 0.9424 0.0000
Industry CER 773 0.3700 0.4083 0.1652 0.8410 0.0000

Note: This table provides summary statistics for variables used in the empirical analysis.
Variable definitions are in {Appendix Table 1.
There are no noticeable outliers of other control variables. The average
ownership of controlling shareholders and relatives (Ownership) is 0.2326. It
suggests there is a characteristic of relatively concentrated ownership
structures within emerging countries in the analysis sample of this study. We
note that the management decision is likely to reflect the opinions of
controlling shareholders with high ownership concentration. Conversely, it
suggests that the debtholders' concerns about their decrease in wealth are
relatively high. That is why this study analyzed the relationship between CER

activities and credit rating in emerging countries.
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{Table 2) sets up 10 groups by dividing the CER activity index by 0.1 units,
and presents the sample size and average credit rating of each group. The
second column gives the sample size by the overall CER activity index
(CERTot). The sample is distributed relatively evenly over the entire group.
This result suggests that the empirical analysis can fully reflect the differences
in CER activities. The third column gives the average of each group's credit
rating index (Credit rating). Overall, the credit rating index is higher in the
group with a higher CER activity index. We observed a difference of about 4
units between the group with the lowest CER activity index and the highest
group. This result suggests that companies with active CER activities receive a
credit rating of about 4 grades higher than those that are not. The result
supports the risk mitigation view (Hypothesis 1) that CER activities can
contribute to credit rating improvement by reducing bankruptcy risk. In
particular, companies with a CER activity index of more than 0.5 have a
positive relationship with the credit rating.

(Table 3) shows the correlation of variables to be used in the empirical
analysis. There is a significant positive correlation between CERtora and Credit
Rating. These statistics also support the risk mitigation view (Hypothesis 1). We
observe a significant positive correlation between the CER activity index and
the market value to book value ratio (MTB). The market value to book value
ratio measures a firm's market value. The results confirm that CER activity in
emerging countries has the same effect of improving shareholder value as in
developed countries. There is a significantly high positive correlation between
Industry CER and individual firm's CER activity index. On the other hand, there
is no statistically significant correlation between industry CER and credit ratings.
It means that the industry CER, as suggested in the previous study, is adequate

for an instrumental variable in the empirical analysis.
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2. Regression results
1) Main result

This study analyzes whether the hypothesis is supported through
multivariate regression analysis by controlling for firm characteristics. We use
the fixed-effect model as an analysis considering the panel data sample. In
particular, this model has the advantage of pre-controlling unobserved
time-varying firm characteristics through firm fixed effects (1), which
alleviates endogenous problems based on the convenience of missing
variables. As another panel data analysis method, unlike the fixed effect
model, the random effect model reflects unobservable firm characteristics in
the error term. We perform the Hausman test to choose between the
fixed-effect model and the random-effect model. In our model, the statistics
for this test was 96.06. We can reject the null hypothesis that there is no
correlation between the independent variable and the random effect. It
supports the use of the fixed-effect model. Petersen (2009) argued that the
fixed effect model could be an alternative to optimizing the sample
characteristics in empirical analysis in corporate finance. The paper also
argued that the fixed-effect model could proactively control various statistical
errors. Also, the analysis results using this model have the advantage of
reflecting the dynamic effect by capturing the change in credit rating
according to the change in CER activity in a specific company. Further, we
added the year fixed-effect () to the model. The year fixed-effect controls
the effects of the changes in the credit rating due to the changes in the
economic environment and market conditions. Finally, we wuse the
company-level clustered standard error to verify statistical significance. The

purpose is to mitigate potential heteroscedasticity and autocorrelation
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problems. The empirical analysis model is in Equation (1) below.

Credit ratingi=8o+81*CERi(or 4CERi)+p2*Sizei+083*Leverageit+B4*EBI Ti
+835*MTB+8s* Investment expenditurey+£7 Business riski
+8s*Sales growthy+B9*Cashi+B10*Agei+B11*Ownershipic

+Aitpetei Equation (1)

Model (1) of (Table 4) presents the results from the fixed-effect model. We
will verify our main null hypothesis through the results. The coefficient of the
CER activity index (CERrow) is significantly positive within one percent level.
These results indicate that the more active companies are in CER activities,
the higher the credit rating. The result suggests that CER activities have a
significant effect on satisfying debtholders' interests by reducing bankruptcy
risk. Also, it means that CER activities can be an effective management
strategy. The CER activities not only contribute to the sustainability of
management activities but also facilitates external financing. Therefore, the
empirical analysis results of this study support hypothesis 1 (risk mitigation
view). Furthermore, there is little concern that CER activities may be abused
by managers or controlling shareholders for the overinvestment problem.
Recent studies have identified the positive effects of CER activity from the
shareholders' point of view. So, the empirical analysis results show that the
CER activity can be a means of satisfying both debtholder's and shareholder's
interests. Also, the theory suggests that CER activities can meet both
shareholder and stakeholder theories at the same time by bringing them
together. As a control variable, the size of a company (Size) has a positive
effect and the leverage (Leverage) has a negative effect. Market recognize large

corporations for their sufficient sales competitiveness. Also, we can interpret
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the expansion of debt as a result of reducing the default distance and

increasing bankruptcy risk.

(Table 4) Impact of CER Activities on Credit Rating

Variables/Models Model (1) Model (2)
Constant -54.2233%* -40.8694*
[-3.13] [-1.96]
1.1658**
CERTotal [302]
1.0859**
4 CERTotal [252]
Size 3.3792%* 3.0470**
[4.16] [3.10]
Leverage -6.0156™** -5.7557"*
[-4.38] [-3.65]
-0.8261 -0.8344
EBIT [-0.45] [-0.33]
0.0965 0.1362
MTB [0.72] [0.94]
I ) ) dit 2.0422 0.3867
nvestment expenditure [160] [056]
Business risk ~2.7297 ~0.2360
[-1.40] [-0.08]
0.2123 -0.1184
Sales growth [0.55] [-0.29]
0.7202 0.0219
Cash [0.62] [0.02]
A 0.0130 -1.8399*
8¢ [0.01] -1.71]
o hi -0.4920 -0.3211
WHErSHp [-1.02] [-0.68]
Year fixed effect Yes Yes
Firm fixed effect Yes Yes
N 716 537
R’ 0.2866 0.3122

Note: The table provides the results of the effect of CER activity on the credit rating from
the fixed effect model of panel data analysis. Variable definitions are in {Appendix
Table 1). Z-statistic is in the bracket based on firm-level clustered standard error. ***,
** * represents one, five, and ten percent significance level, respectively.

In addition to the level of CER activity, change of it can also have an impact

on credit rating decisions. In particular, the analysis considering changes in
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CER activity implies a dynamic effect, as it contains information on whether
the determination of credit rating immediately reflects short-term
improvements in CER activity. This discussion raises the need to analyze the
effects of improved CER activity levels on the credit rating index. Models (2)
present the results of this analysis.

The coefficient of change of the CER activity index (4CERtow) has a
significantly positive effect on the credit rating index. This result suggests that
credit rating decisions reflect the dynamic changes in CER activity. Also, it
means that CER activity matters both static and dynamic in determining a

credit rating.

2) Endogeneity test: 2SLS approach

Concerns about endogeneity issues based on reverse causality may arise
between CER activity and the credit ratings. Companies with high credit ratings
can afford CER activities costs (Jiraporn, Jiraporn, Boeprasert and Chang 2014;
Cai, Cui and Jo 2016). Therefore, the two-stage least squares approach is used
as an alternative to alleviate this endogeneity problem. Model (1) of (Table 5)
presents the results of the first stage model. We use the industry average CER
activity index as the instrumental variable. The coefficient of the industry
average CER activity index (Industry CER) appears to have a significant positive
value at the one percent level.l) This result means that it has sufficient
explanatory power as an instrumental variable. The coefficient of the CER
activity index (CERro) of model (2) has a significantly positive value. These

results suggest that the main results of this study are not based on the reverse

1) We estimate the F-statistic of the first-stage model in this study to verify the
adequacy of the instrumental variable. The F-statistic is 108.89. It is a strong
instrumental variable because the statistic was greater than 10 (rule of thumb).
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causality, but can be generalized with robustness.

(Table 5) Endogeneity Test: 2SLS

: 1 stage 2 stage
Variables/Models Model (1) Model (2)
Constant 1.5831* -57.4030**
[1.96] [-7.14]
0.9429**
Industry CER 8.87]
CERTotal 2.1287**
(predicted) [2.00]
Size -0.0682* 3.4474%
[-1.94] [10.10]
Leverage 0.0608 -6.1043%**
[0.72] [-7.59]
-0.0181 -0.8231
EBIT [-0.16] 0.76]
-0.0098 0.1070
MIB -1.10] [1.36]
Investment expenditure ~0.0640 2.0894
[-0.44] [1.50]
Business risk 00670 27114
[0.40] [-1.71]
Sales growth 0.0148 0.2017
[0.29] [0.42]
-0.0127 0.8692
Cash [-0.09] [0.67)
Age -0.0133 0.1388
[-0.12] [0.13]
Ownership 0.0592 -0.5680
[1.38] [-1.37]
Year fixed effect Yes Yes
Firm fixed effect Yes Yes
N 716 716
R’ 0.7617 0.2779

Note: This table provides 2SLS estimation results of CER activity on credit rating. Industry
CER used in the first stage estimation is the instrumental variable of CERtotwl. Variable
definitions are in {Appendix Table 1). Z-statistic is in the bracket. ***, ** * represents
one, five, and ten percent significance level, respectively.
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3) Sub-indices of CER activities

We classified the CER activities index into various subindices. This study
provides a detailed path of the main results by further analyzing which
subindices have a significant impact on credit ratings. {Table 6) shows the
effect of a variable that divides CER activity into five subindices on credit
rating. The coefficients of subindices of CER activity in models (1), (2), (3), and
(4) have a positive value. Specifically, the coefficients of CERsiaregy in model (1)
and CERperformance in model (4) have relatively high statistical significance and
marginal effects. These findings suggest that debtholders consider the
systematic strategy and management's commitment to the effective
implementation of CER activities important. Also, it is important to derive
performance that debtholders can visualize. These results were attributed to
the characteristics of CER activities. Firms should pursue CER activities
continuously as the long-term investment means rather than short-term
investment means. We cannot recognize the results of these CER activities
easily because we do not visualize them as quantitative information in the

short term.
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(Table 6) Impact of Sub-categories of CER on Credit Rating

. CER= CER= CER= CER= CER=
Varlables/ CERStrategy CEROrganization CERManagement CERPer‘Formance CERResponse
Models
Model (1) Model (2) Model (3) Model (4) Model (5)
-53.9216"*  -53.4227** -53.0221*%* -51.2010™* -52.3731%***
Constant
[-3.15] [-3.02] [-3.07] [-3.00] [-3.08]
CER 0.8596"** 0.4036* 0.4745* 1.1725™* 0.3131
[3.12] [1.66] [1.71] [2.39] [1.51]
S 3.3573%* 3.3608™** 3.3356*** 3.2935%* 3.3245%
e [4.19] [4.04] [4.10] [4.08] [4.14]
L -5.9012%** -5.9650"** -5.9525%** -5.9801%*** -6.0206™**
everage
o [-4.30] [-4.30] [-4.29] [-4.39] [-4.31]
EBIT -0.7770 -0.8870 -0.8738 -0.7364 -0.7429
[-0.43] [-0.48] [-0.48] [-0.40] [-0.41]
MTB 0.0998 0.0791 0.0914 0.0810 0.0945
[0.76] [0.59] [0.69] [0.61] [0.71]
expenditure [1.66) [1.54] [1.60] [1.52] [1.57]
-2.6219 -2.7012 -2.8229 -2.8211 -2.6035
Business risk
[-1.30] [-1.38] [-1.44] [-1.49] [-1.34]
Sal h 0.1741 0.2079 0.2374 0.2785 0.1779
e srow [0.45] [0.54] [0.60] [0.69] [0.46]
Cash 0.6214 0.6974 0.6293 0.5167 0.6286
S
: [0.54] [0.58] [0.54] [0.44] [0.53]
A 0.0234 -0.0494 -0.0263 -0.2821 -0.1294
8 [0.02] [-0.04] [-0.02] [-0.23] [-0.11]
-0.4889 -0.4730 -0.4317 -0.4080 -0.4357
Ownership
[-1.03] [-0.97] [-0.91] [-0.82] [-0.92]
Year fixed Yes Yes Yes Yes Yes
effect
Firm fixed Yes Yes Yes Yes Yes
effect
N 716 716 716 716 716
R’ 0.2912 0.2780 0.2772 0.2824 0.2783

Note: The table provides the results of the effect of the sub-categories of CER activity on
the credit rating from the fixed effect estimation of panel data analysis. Variable
definitions are in {(Appendix Table 1. Z-statistic is in the bracket based on firm-level

clustered standard error.

level, respectively.

stk ek
P

represents one, five, and ten percent significance
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4) Path of the main result

This study determines whether the relationship between CER activity and
the credit rating index is observed mainly in companies with certain firm
characteristics, and determines which benefits of this activity lead to a
reduction in bankruptcy risk. As mentioned earlier, according to existing
studies, CER activities are associated with risk management, growth
opportunities, management efficiency, and agency costs. This study separates
the sample based on the median values of proxies for risk management
(Business risk), growth opportunities (Sales growth), management efficiency
(Efficiency), and agency costs (Accruals), and runs separate regressions to
investigate the relationship between CER activity and credit rating in each
sample. Based on this, we first confirm whether there is a difference in the
relationship between the two depending on certain firm characteristics. Next,
it will be possible to infer whether CER activity influences to reduce
bankruptcy risk in some way based on whether the bilateral relationship is
strongly observed in any sample separated according to the median values of
Business risk, Sales growth, Efficiency, and Accruals.

Model (1) and (2) of <Table 7) are the results using the separated sample
according to the median value of Business risk. The coefficient of the CER
activity index has a significantly positive value in both models, and the
difference between the two models is not large. Model (3) and (4) are the
results using separated samples based on the median value of Sales growth.
Similar to the analysis for Business risk, there is no big difference in the
coefficient of the CER activity index. Model (5) and (6) present the results
using separated samples based on the median value of Efficiency. This also

does not show a large difference in the coefficient of the CER activity index



102 REEEG e s i

between the two models. Model (7) and (8) are the result of the analysis using
separated samples based on the median value of Accruals. We use Accruals as
the proxy for the agency cost. In model (7) using samples with large
discretionary accruals, the coefficient of the CER activity index is significantly
positive. On the other hand, in the sample with relatively small discretionary
accruals (model (8)), the coefficient of the CER activity index does not have a
significant effect on the credit rating. Based on these differences, we can infer
that agency costs level can be a major factor in inducing the relationship
between CER activities and credit ratings. The relationship between the two
parties is observed strongly in companies with large information asymmetry.
The result suggests that CER activities contribute to the bankruptcy risk
reduction of the firms with serious agency problems. Based on this, we can
conclude that CER activities are effective investment means to prevent agency
problems in advance,? and as a result, they are improving credit rating

through a reduction in bankruptcy risk.

2) Further, this study conducted the additional analysis using whether or not a
firm belonging to a chaebol business group and ownership-control disparity as
proxies for the corporate governance structure. We confirm that our results
are stronger in chaebol firms or firms with high ownership-control disparity.
The results are consistent with our argument.
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V. Conclusion

While all-around efforts to expand the sustainability of the nation and
society are being implemented through environmental preservation, academic
reviews on the benefits of CER activities are insufficient. In particular, since
conflicting claims for CER activities are being raised theoretically, we need
active empirical review. Also, existing studies focus on the effect of CER
activities on shareholders' wealth under shareholder theory, and it is hard to
find a review of stakeholders. This study empirically examines the effects of
CER activities on firms' credit ratings in Korea. Korea is one of the emerging
countries.

From the empirical results, companies that actively implement CER
activities receive a good credit rating. In particular, this effect was able to
identify the main path that appears to be more prominent in the company's
excellent pre-strategy and post-performance for CER activities. The results of
this study mean that CER activities have the effect of reducing potential
management risks, especially bankruptcy risks. Specifically, it suggests CER
activities as a means of risk management to effectively control bankruptcy risk
even from debtholder's perspective, who do not hold high-risk incentives like
shareholders. Also, the main analysis results largely come from companies
with large agency costs. These results suggest that CER activities are meeting
the interests of debtholders as a way to reduce the likelihood of potential
agency problems.

This study provides policy and practical implications. From a policy point of
view, it will contribute to effectively promoting CER activities as an alternative
to solving environmental problems. The results of this study imply that

investors (especially creditors) consider CER activities when making



(106 EEEEEE

investment decisions. In other words, this suggests that CER activities in the
capital market are being fully evaluated (or recognized). Therefore, we expect
people to use CER activities as basic data to examine the possibility of
creating the financial instrument market related to CER activities. The idea
has recently received increasing interest in the capital markets of emerging
countries. The results of this study also suggest that active implementation of
CER activities can reduce the risk premium in financing by reducing
bankruptcy risk. Therefore, policymakers will be able to secure the
justification for introducing related regulations and systems by presenting the
benefits of CER activities to companies, such as reducing financing costs.
From a company's practical point of view, the results of this study imply
that we can use CER activities as a means to satisfy the interests of
stakeholders. We can also use CER activities as an efficient management
strategy. In particular, this suggests that CER activities have the effectiveness
of the strategic perspective of corporate financing and disclosure. For
example, in the case of companies with large external financing restrictions
due to high information asymmetry, CER activities may be expanded as a

strategy to resolve these restrictions.
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{Appendix Table 1) Definition of Variables

Variables

Definition

CERrotal
4 CERrotal

CERStrategy

CEROrganization

CERManagement

CERperformance

CERResponse

Credit rating

Size
Leverage
EBIT
MTIB
Investment
expenditure
Business
risk
Sales
growth
Cash
Age
Ownership
Efficiency

Accruals

Industry
CER

An index that converts the Korea Corporate Governance Service's
environmental responsibility activity rating score by the company
by one point

Changes in CERTotal compared to the previous year

An index that converts the strategy item of the Korea Corporate
Governance Service's environmental responsibility activity rating
score by the company by one point

An index that converts the organization item of the Korea
Corporate Governance Service's environmental responsibility
activity rating score by the company by one point

An index that converts the management item of the Korea
Corporate Governance Service's environmental responsibility
activity rating score by the company by one point

An index that converts the performance item of the Korea
Corporate Governance Service's environmental responsibility
activity rating score by the company by one point

An index that converts the stakeholder response item of the
Korea Corporate Governance Service's environmental responsibility
activity rating score by the company by one point

The index set based on the lowest grade of corporate bond credit
rating announced by Korea Credit Rating, Korea Enterprise
Rating, and NICE Credit Rating (AAA+=22, D=1)

The value of natural log on total assets

Total debt divided by total assets

Operating income divided by total assets

The market value of equity divided by the book value of equity

R&D expense and capital expenditure divided by total assets
The standard deviation of ROA for the past five years

The average sales growth rate for the past five years

Cash and cash equivalent divided by total assets

The value of natural log on firm age

The sum of ownership of controlling shareholders and relatives
Sales divided by total assets

The absolute value of the difference between cash flow in
business activities compared to total assets and net income
compared to total assets

Industry average CERTotal based on the two-digit classification
code from Korean Standard Industry Code
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(Appendix Table 2) Korea Corporate Governance Service's Environmental
Responsibility Activity Rating Index

Classification

Points (%)

Main Content

Environmental
Strategy

45(15.0)

Establishment of environmental strategies and
policies

- Percentage of environmental investment

planning and implementation, etc.

Environmental
Organization

30(10.0)

Review of environmental management
activities within the board of directors
Company-wide decision-making and practical
organizations for environmental management
Regular practice of environmental education,
etc.

Environmental
Management

115(38.4)

Establishment of the environmental
performance evaluation system and
cooperation with employee compensation
Management of greenhouse gas emission
activities

Chemical management

Supplier management (Review of
environmental management situation, the
establishment of the evaluation management
system, and provision of education and
support)

Green purchase policy and system
Investment in facilities in the last five years
(Greenhouse gases, energy, water, waste), etc.

Environmental
Performance

85(28.3)

Reduction of greenhouse gas emissions, energy
usage, water use, waste emissions and
hazardous chemical emissions, etc.

Stakeholder
Response

25(8.3)

Communication programs with stakeholders
Disclosure of environmental information and
external verification

Support and cooperation in environmental
conservation activities of the community
Join a international initiative, etc.

Total

300(100)
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. M=

159 7199) A18)4 AA(Corporate Social Responsibility; ©Js} ‘CSR’ 0|2k &) &
ol tfsto] B2 @7o] o]o]4 Uk, Ul CSR B 719 JPBEIY DY
TAPE §l= AoE HY 4= Qlok. dHA9] AFE2 YA 2 B 55k A%
SO CSR &50] o850l 94&0 7 CSR &0l F=29l 7|Yo] FrgAdo] ¥
7]

RU

1 FASHHBrown et al. 2006; Barnea and Rubin 2010). ¥H, thE d1&2
°] CSR &&= 551 olsfg+A&(stakeholder)ol Al E-85= &214 AR&(moral
capital)}2 BASAL, Rt ¥4 AR dF0 HY = o 2H 71 7] &
ARbeal Argdiet. {4 AR ofsBAAe] A avE S5 BAE 2 ol A
F 9 AR 48], AEA|A Q] BAE £X5 AF] FHAHELO =N 7153
2ot Godfrey 2005; Godfrey et al. 2009). A CSR &-sof &=2Q1 7149] 7+
Z7FAHA 92 =31(Jo and Harjoto 2011, 2012; Cheng et al. 2014), 7|49 54
e 7RAdskL I ES HAAZITAL A tHGelb and Strawser 2001; Kim et
al. 2012; Oikonomou et al. 2012; Cai et al. 2016).

71940] CSR &35 53l S23t 824 Ao o|SFARARR] AHRLt FAARe] Sfat
Aol JFS FHH ol ol GARE CSR 52 9l ojugt 0|52 B2 5= A=A
7t 851, fholl A AB|Rte] EA4Jo] wet CSR 50| AB[2JAREA | v|R = FFE
T2, CSR 50 7| 47FAof] v A= FR 4tdol whaha] Adolsheal a4 Itk
73 A E919- 2013). BHHE, ARZAYR] B9 FARY] a8tk sEAolRaL &
3] 7Pt £ Aol CSR B2 A3p7h ARjle] wheh ohE 9k Akl 540 %
AT 5= A=A, FAF SR 7 ARS 48R 7HQ1R17HBusiness-to-Consumer; ©]
5} ‘B2C' 2§D 71920 7HBusiness-to-Business; ©|5} ‘B2B 2 $hH9] ojH =z JLE5}o]
CSR 50| 7= f190l A= FdFS A5steit

B2C AFi B2B AFS FH3+ 29| 224 Ao)7E U2 ¢ At ol v 8
of AT CSR 52 71 B 7MAAFHOZA 84 AdS F/d5laL, ol &

3 T8 A, At 2 AR2APES] FARPIAl 783t AT AR Al

n:E
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B2B, B2CE =& o, 7+ A 7t d Y] bFg SHoA #2124 Ajo|7t &
3k 4= k. B2C 7192 FE AnRpt Zijle| B2 JAS 91sl B, mltjo] kol of

$87} &2 Holth. &, B2C AMGE t=9] ofigAANE o= ol Bt J4
“golA CSR BaZ A -2 Esl= vt Ado] EAeith ¥hd, B2B 71%i0] 719
2HR Y FEE o] B, vl o] &S A¥oks B9 SET vl A
A7t ZH 50| & R Holi= 2 7AR6HH, B2B 714 it FE 35 Ad2
B2C 7ol Hlsf & 4= ik

Wit P4 $Ho 2N CSR &5 219 st Aol 4= CSR €59 s A
T B 4= glom g 7} ok 71o] Ajoli= AFA #Aoltt. 71, B2C AtgellA
THIE AEch= g 710l ARl vls] A=Al CSR 5= H o, FarH|et
CSR &0 42 B4 T 4% CSR &5 Aak= 5718 Zloloh ¥h, FarH]ek CSR
E50] 45 HAE T HF- CSR S50 k= 74T Zloltt &, st Jugg3 Ad
9] B4 off= CSR &53t 11 Ade] Aol wfebA CSR %< ol Fg2oz:
g o2w 283k 4= Qirt.

B 7= AR19] B2B, B2C ofto] we} CSR 59 37 9 dagdlof xjo
7F QA A EQITh vl B2B, B2C olF 7 AEIF A 24 Aolg A8 5
Aohd, 7 A B4fIk= B2B, B2C Rl wh g2k Aojck 3t tiE]l
Ao} Aol wet CSR 59 57H= 918 Aaairt 9okl A ofi-g AuESlth

FHE A8 F940] 5255 145tH(Jin and Myers 2006), CSR €52 £
8 sk APt o B | 7R 918 AAAXITHKIm et al. 2014). EH[h
otollA AR 719 Wioll F82 FEE 2mstd R A=t Hlsf 7]do] 2HH
EE IS 3714 S MM o7 FeelA Hrt. o] A2 A&E7] o] fEE 7Y
o] Mg &= Q= UAIE ol 2HH 2520 AEI} Aol 3HE of 1 B2t A7t
= o2 IFE HEo| AXHA o] WA,
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7} Aol wht Afolsi, 53] B2B 492 4% CSR Eso] #53 HE 35 e

AREo] F7HEE A A4 Ay a8 U2 AR AA #i2-2 viEd oiv] gL
H| H]&of| we} 2o} SHIEE 412 AAIRE A3}, 3FalH] HlEo] &2 SHeIEEl|A]
B2C Ai¥}F CSR &5 w7 #ofgt H+)e] Asste 7HiT ol B2C Akl
A TSt BE3 Ado] CSR 52 tAIE o= 210l CSR &9 384 71 a7t
AT oulgitt. 2712 CSR &52] 338491 Ayl =5 B2B ARlojlA] tig]el &

A2} Aol webM 7 f1d A4 a7t FEAEA] #42 AAISHIH B2B A
oA s A1E80] =2 SHIEE, =l AHE80] W2 SHRIFEEOA CSR 2
¥ F7hEE 9 ROk 2(-)2] BAE ERISIGIH o] & SHEES YR 759 o
2]l &4, ZAl(monitoring)®] F£02 QIsf ti2|l EAVF 52 4 3eol= CSR &
5ol SHRE WO R 7|50kl A2 2uletth SAl°] CSR &5 544 a7t Ay
St ZiF=0] A52%0 A7 28T o QE2 AR

7} Ak19] B2B, B2C oji+= =G EFSAAR Y =4kl e] AR (Korean
Customer Satisfaction Index; ©]3} ‘KCSI'2} §HD FA]| ZGle]= AL B2C, 1
9]9] ¢ B2B= 5T A2 KCSI 23 4Hd Wi 2ALS] S HEEATA R R0
AEFE ol8sto] F&EsISitk. CSR &5 A AT49] BAEIA4Korea
Economic Justice Institute Index; ©J3} ‘KEJI A4~ 2t $hE QA4S 53 A4
Sto] o] GBI ek Ad Y 2015). 7 9192 1f 259 30
o] 275 g, SH-A5 W5/dE ol-83HAtHChen et al. 2001).

£ A7 AR T 7] 9o SeFor ST 4tk AA|, 2 Ah= B2B,
B2C offo] w2 CSRY} 713 189 Ao tisto] A XZ9] Atoltt. Kim,
Li and Li (2014)= CSR &5 F7H= 9189 Foltt 2(-)2 #AIE 2= Kol

o] Ay} vl A& AiEESHoA B Aths 22 HR o, 4] E/d0] tisiA= 1l
SHA| . e Aok AE Y (2015)2 =W CSR &5t 71 919 2t RFofst
=()2] TAl| chsh Helou, 4H19] £, CSR &t thzQl £A19] Jkell thofial &
A5HA] ittt EA, & dte APAT7T F53F B2B Ajlol] tiet A5 23S AAIRE

F

¢

1) https://www.kmac.co.kr/certify/cert_sys03.asp
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t}. gstollA CSR ol gt =i A+t A= B2C Atjdoll 5= o] Qo] B2B At
ofl thet #2442 Blaste}. Tt A &kl A Ak Aol sl a2t = sHAIvE
B2B, B2CY| & o83t A= WS EET Yot & A= =] APollA] B2B,
B2CE &Y 4= A& 71ES AR FollA 2ul7t Sl

ol T2 thaat Lt} 1ol AFAT E 7HdE AAlskaL, MPgolA Hlol= et
WA, APEE Attt VAolA B4 A0S B sk, VAollA uhRejgict

B2B 4t B2C A1 7t 7[d0| Aol ARt F7 =52 20

r

1. HAAL
7k CSR &8 #7HE= A1 ¥4

CSR 59l thgt APA+-= CSR L5t F7132 91 9] BAof diste] dae Alxt
M AXBRL QA Yt Y] ITEL CSR 50| £ Aoz FrFe
S Atk A3t} Kim et al. (2014)%= CSR &50] #7123 98 14
Al71H, E3] 7| QAR B EE A 0| AL 7| TEARR} A R-go] W ARollA At
o] Aot AgRieh P 9 (2015)= KEJT A5ollA 8QlEAlS &3 53 368
Qlo] e S AN, oA CSR E53 37 A8 1 ()9 &
A7 BETS Bt o= CSR &50] F34< /Ko 719 18938 A7t
£ APATe}t YAIRHKim et al. 2012; Cai et al. 2016; ©]A|&|- M4 2016; &
Sh73t 2018).

W, B2 AT52 CSR 25 F7h= 91 7F A9 IAE AXRITE CSR &
ol APA 2 Hut P4 SO oRBE] 49-HE CSR &t tEl &l
A TAE 7H 5 7] GiEoltk. Brown et al. (2006} 719 71523} 2]l &
Al 719 H(+H)9 TAE B} Barnea and Rubin (2010)2 CSR 52 t2]Ql &4
o (B TAE THER 7|G7HIE AT & e Btk T3 A sl
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(2020)2 CER 59| T4 R4 % olsfebAR) gz Z71et 98ist Rolet A
‘cq %7:"% 7}'71(:1'% H(;a]:]' }"] Y 0:];?—4 /U'H]- 7&4_____ CSR ‘L} _’_7]'3_31_ HO'] 7]‘
o] AV} A5 BAIYS Al

L. CSR &59 4Rzt 33 X ZF9 +23 o]

AEH0E CSR &5 NS 53f &214 A2 FdTo=H 7|97 34
Zolgtal &HA UtKLandon and Smith 1997: Godfrey 2005; Godfrey et al. 2009).
CSR &5°] 7199 &24Q1 Z3e FZAITE A2t 24171 CSR &5l FF=
Z 4 98-8 AARHE Malmendier and Tate (2009)= CEO7F §38[%] o]& A= =

P TR0l W2 27 B3] 5ol el Ao, 219 TAY tE Al
vl 2 S U] E5] vlaea] AR 2 710lA A el =461
T}, o]= CSR &&0u & =E0] F A AH o] fiet ez o842 &= 313
AARICE ESE o] 2Rt A4S Fho] 9ol TR ST AE L 2015).

CSR &5°] 7| 7Hlo| F&F= F+= a¥e Al wet g2k 4= ok HAT 9
(2013)= CSR &59] A7t o2 SPgEolA 2 W, Wi Al A =A7E
Aot B2 o A] ARRdollA a7t g HAt o= CSR &2 17} Abjdol wh
2 Aol 4= S-S AR TRt R Q9] Al 74-Ak Ha2o] 204713470

71}, 6Q)oll Exsf 71411 Aol sttt

A TS OR V1SS A8 4 oY, HANE % H I 8 HdA
= 710 5P B2B A} B2C Ao = e o= Sk A2 et A9 B2C
A4S 2F AR 7HQIo|ER IS F18f plH o] s 87 &2 WHH, B2B A4
AiFo = 11 487) 22 Ho ), wibA B2C 4> CSR & 2ol 3784%1 Bt 3§
d IolA BFA7E 719 SAlof 2R19] 37824191 B F/Adko =M AHA| o]l Tt
A 5 e Ado] Ao R Wrk. 3 mjtjo] k&2 FARI JREF FE F o
2h= HollA B2C 4Hde B2B 4H19] F224R1 AlolE R 4 Qv 384 AEE st
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B & B2Co] F-E-2 AH|AFE] Zfolof| ke #i7o|H AR2AGolA s 77T 72
ZRN7F= S0l 831t} Goss and Roberts (2011)= 23§°] CSR &0l d=
Q1 7199 ti& #2E EslT= A2 oy, A4u7F H oA CSR sl A=20]
H 23] tiE F2E =0l A2 Bt o= a8713e] 224 A& & 7HAE F
A 2= AARRITE BHH, CSR 852 AR2APolA 798 ATl dEA Q)
tHOikonomou et al. 2012; Cai et al. 2016). &, AREAIGO|| A EAAP} -&-8]2] A2
o 19 A RIS SAHA R HIUIRES AARITH

AE Sg ALY S SAHA o= A8 4= AL, Hie] B9 71ssith CSR
s T APATLERE oSt AHE I G2 Al A8 FAdo -8 Ao
& FEF 4 Uk o] A9 CSR &59] A= B2C ARRiolA B =ZA vehd 4= Qi wt
9, TR AE I o] 2 £ A2 otk Aman (2013)2 gt H|Hjo] =
ol = e SRS HAiH o]
8% CSR &5°] avh= At FH 55 AdS 7 B2B 4Hio] CSR &9 A axt
CSR &5 53t 7 918 A4 8Pt 2 202 358 & Qlrh

S, AREAPTO] =8 S0 HE I AE] v FE Ho] 2 7l
FARAA 782 5= Ut o, ol= 7 AHE S+ Ago] ARt FEE Algiths HA
7} Basith FE 3w Ade] thdrdo] BEEA] et FH o] Ale-2 sk 22 of
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2) 7R SI”ol digt A dAqe SR gE0] B2 7Y P BHErEA,
FolEo] HIYH o R U2 AS HYrh &3 ofd 4o Uigk 71 EREARY] 8= F
7ke] gt Hare dsbr] A7HA SRt A%E Bt ol 7ERARTT HE
ojuf kg A7l digt dl&Ho] QAL olE Bd Y& AT 4+ IS AR
(Jang 2017; Jang and Kang 2019). o]2|3t AgAo] AT o HYEAHAR] 7|3F
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2. 7189 24

B2B, B2C 4K 719 Aol 7Kgt 91@ol= JFS 5 % ek, Thest vleo] 1%
o] Z7hEe 918 27Tk A T(Aman 2013)5 A9k W, AlskE uER
A9e 71 B2B IS CSR BES| BT} 74 CSR BES B8 F7kae 9%
% Wit 2 A0 2F 4 Urk thEk o] CSR B ThE PR3 AHdo] 4
5 jAlEe] 912wl et Heb s nekE S A9 Aok vz B2C
AkRle] CSR BHEo] Thaket A} B e auvh Sl Fkget giglo] AT Ao
& o2 5 9ick. olgollA] the 7Hke ARt

7Hd 1A : B2B AF49] CSR E5-2 7= 98-S Ao
74 1B : B2C AH49] CSR &5 7= 98-S AAaAZIt

dhelel £ e u, CSR B50] F7Hget 91o] nlX| ARk % o] ool
22 715stck Kim et al. (0143} 20] CSR 250 ¥ E8% Aajzols] e} 483}
of F7kdet 918 AR H 2 2 9ok v, HlEeA AHiTEE Q18] CSR 5o
dfefel BA] oFgElo] F7kae 91 anTh} B A FkEe AR 571
20 4 9} o] @] RBF o] CSR 5T} HAHTA)TAL o] nfe} ke 2 9k

. &

[

2
re
I
u

5

FH
[

£ QA7 2005958 2018474 ARl 57158 AHKRX KOSPD 47471
A F F8US AL 129 ZAPEIS PO Stk ATARY lirRsH BAR

ARk WHEA] £oHE Boka B S glck olol dhel A=e] R4 gl WAk At
can
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B2B 4t B2C A1 7t 7[d0| Aol ARt F7 =52 20

sl 123

r

el FEUE= AlLlstalom, ot BAt AF-A|E P Ae] Aol 2 Qlet @ 7-E T5}
7] 5l 129 ArkEQle s FAHAEE SHstoltt. KEJI A5 % 7k A9 #aet
SARSE 78 e 22 AT F AFEH R 67971 7199 3,8887) 7]194-A=

H5 0| §oHgiet. F44:018-L UIER AR AR Fn DataGuidedlH F2st5ick

7}. B2C%} B2B9] &

4kie] B2B, B2C T2 Zt AlYo] S EAIAR Y =AY AN
(Korean Customer Satisfaction Index; ©]s} ‘KCST'
FE 710% i3t KCSl= =Hi9] tiEAQ1 12 S5 A4 F SR A] o] & HiY
O =7 7} AR IANEE 19] 7|9 vid Sk Utk KCSl= &84 A2, W+
A Az, LEE AEIAY, F5 ABIAY 5 11570 Al 26, = A4S E X
T 5 7P B2 AN S ZIRITHERATH - 3-8 2008). KCSIe £HAME dVdez 4
A T U B9l ARG 2= 4RI B2Co] AdAS ZE=rt wEbA KCSIef 22

HEA] ke A B R £ ofd & ey B2BERAL 4 = Qi

ic)
E%
%
)
2
Hl
ool
i
rr
)
)
U]

. CSR: ZAAZ9IA4KEJI Index)

CSR B5-2 A AT 415t A TA0A v HHESH: A4 g2IA4:
(T3} KEJT 4492 o181k KET A4 7199) A84(254), 3348207, A2k3
(154), 29ARE15%), BFFH0%), ALAZ(5T) 5 6/} F=o= Tyl
7} qpso] AjREhe B9 £ 1009 Ho R T,

& A7= KB A9] 2 35 B4 AAZ o= sk sl 270&A (factor

ok

3) https://www.kmac.co.kr/certify/cert_sys03.asp

4) http://ccej.or.kr/special_type/economy-definition-laboratory-reference-room,
Ho} NG R FAFIAAAT Aoke] (ADAAR A4 EHo|R] AR ‘F2
719 AV AR S Fash] vl
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analysis)& A Wahab and Holland 2012; ZAFE- Aske- AdY 2015). 82
HAS B9l KB A5 7 FEE 2t WAE A4S B3l 36 8<l(factor)& &
Zolo] Ao ARSIt AP 9] (2015)= KEJI AE ol-8sto] 2004d~2011d9]
717tell CSR &5} F7he 139 TAE EA61%Ith 1= KEJI Aol AAEd
7]oj% gHEo] AA|E 1L, HE7|7o] S| Hste] THd Zjol7} QIEtH o] H|wok=

A% o)} 91 Aol

ot F713E Y¥(crash risk)

F7HEE 9o HE4rE 1.8 FE(firm-specific weekly return)& o]-85t
2(-)9] AR Yr(negative conditional skewness; NCSKEW), sl2-Al5 W54
(down-to-up volatility; DUVOL)& ©]-83FHChen et al. 2001).

7k 7199] 1f =2 (D] IAAE 719-A=EE F4oto] A2 XN e )
< ol&sto] A ()9 o] itk vy, 1, = AT 719 4] o FSAE, vy, e

719] 71715 APgeelgol .
it = @y + ﬂlﬂ"m,t— ot ﬂerm,t 1t 53]7’,”,t + 54jrm¢+1 + 55]‘7"m,.,t+ 2+ €t (D

W, =In(1+e¢;) V)

4] (3)9] 29 247 H=(NCSKEW)= 7 FHE9] 37 482 A=
EFI] ite] e A 7|4E2 H=E HlarkssHAl 79T Bisoltt s &
ofslA staA}t ()Y F5-E Foll NCSKEW7} 37145 372 1] $71ske A
= 9JuRith nZ j 7199 tA=9] & AFte] 4=o]tt.

NCSKEW,, == [n(n—1)**33 W31/ [(n—1)(n—2) X W;)"] )

4] (4)9] slet-45 WEH(DUVOL)RZ 4] 9] FpelEs 4 j°

o o
o] Sl ASIIOR TEG 5, ST HEEAh i) selaie) Baw

T

hiE s
1_1'51 L_‘T‘QJI

)



B2B Aleint B2C Al 7F 7IRio] AfSIR Aelnt kg2t Qiaiof 23t o7

ao] wlge] 215 el ARKITE 94 DUVOLe] 2718hel 57hget 9lalo] 27kske
AL OJulalet. n, 9 n, = Z17E S5, SEEb0] ol

DUVOL; = log[(( Z Wft ng— 1); Wﬁﬂ 4

2t SAs

EAHSE Chen et al. (2001)2 Zaste] TASIAT BRI QJARAX = F7}
vet 919 SV 4= o B8 FAE AAT Bt EAS1HE(DTURNt-1)2 &
AsATHChen et al. 2001). F7H5E 918 W= F2 A19] 2245 HE FZolng

719-AeE G FElE ] EEEAE vl R 5/J(Sigmat-1)2.% SASHA
H710] S01 50| hefErle vigo] Y= F7HEe gislo] e 4 9low, FE
2 7199 k= A7 A Eloks #o] A9HJang 2017; Jang and Kang
2019) Zetete] AUES] Wit 16 F7r0l80] 1008 F 4152 E(Returnt-1)

2 BASE B9 F7ha 99 422 9719 ke A1de] 9 & 4 9o
D& X719 NCSKEW(NCSKEWt-1)E SIS, vHo] &t 2 FHHR| 3
T o] HlE S 4 Qlou = ARAE ] AMEEHo| 215 FT 7] AR (Sizet-1)
2 BRI ARAAY MARE R4 AHE FRNE Ui AR
(MTBt-1)= SAISHIT 3t AEARS] HUYE L FHB[AS A7 2 A dE
HO| A7|RAE Ao 2 Ui FAH]E(Leveraget-1)& SAIBIL G710l AMte.
2 U AH410|2B(ROAIS SABI) E3t SEZARIERAAC N8RS 0|85t
of ARIHUIE SFREACIA BAIBIACH, AEEulE e 24 Ryl Xsto] A

2749348 BABHArE 5 o) Faw] vR(ADVR-1S CSR 25 92 JuF
= gl gt T2 FaH] A& 8 WiEH o= Liro] Allgt glolot
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3. 291 EXM(factor analysis)

(Table 1)-& FAE £49] ZF=E Panel A= 291E49] 11-8-%|(eigenvalue)© Tt
Z3E, Panel Bi= Panel A2 Q1A izt dafo|tt. FAE 2404 Fdi=
£ & A= IRAY = AA W49] 59 2t} Panel AoA 8211(factor])FE &

l6(factor6)7kA] & 6712 8Rlo] FEH Ut g 9l (2015)2] 735 BAYA 719
L5 IR 770 FEeI Y, KEJI Al5ollA 3 o] AA= e H = & 729 8

Q1 & o7lleleh. IFAZF 1Het & 2113 8212 FollA I-FX|7F 231 7+ 8Rlof|
S|4 A=l B4 H27t 7P E(proportion=0.3344) 8211 o|-&3ato] QA A=F
B4 HAZE 2317} Panel B[t

Panel BollA 8RIAA S W40} 391 7 AJHTAE, 8A-AZF] AlF sidts
7} 8212 B9l A== 49 Hl&o|th. Panel BS] H4—= KEJI A4 AlRdEo =
&SR AZXA(Healthiness), 3734(Fairness), AS]&3A(Society), AHAES
(Customer), 374 9(Environment), 2 LA=(Employee)°|th. 584 €9 nE &
o] fo3ith5) AB|AHE 5.0} A YREES 5(-)9] A E UeRltho =, KEJT A%
= AR TR S AR, AR, SEE R T 2 BAIE AL e A

se1gt 2 9lct.

|

5) LA} +0. 30T ARSHOEE +0.4014) B4 FOPSIThL B,

6) AT 9 Q015)2] A9 AHH, BHH, AekERel Selek] getort ¥ A7l A9
2999 At e FuS0] GOl MRt AL el 2 Qe EF AvAEE %
57} K)ol S(-)o= Wl AL FRIF 4= Ut
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(Table 1) Factor Analysis

Table 1 reports the results from factor analysis on the KEJI index. In the Panel A, an
eigenvalue is the variance of the factor. Factor 1 will account for the most variance
and Factor 2 will explain the next highest amount of variance, and the like. Difference
and Proportion are the difference between eigenvalues and the degree that the
variance is explained by each factor. Cumulative is the cumulative values of
Proportion. Using Factor 1, factor loadings are examined in Panel B.

Panel A. Eigenvalues

Factor Eigenvalue Difference Proportion Cumulative
Factor 1 2.0063 0.9858 0.3344 0.3344
Factor 2 1.0205 0.0735 0.1701 0.5045
Factor 3 0.9470 0.1703 0.1578 0.6623
Factor 4 0.7766 0.0259 0.1294 0.7917
Factor 5 0.7507 0.2518 0.1251 0.9168
Factor 6 0.4989 . 0.0832 1.0000

Panel B. Factor loading

variable names factor
Healthiness 0.4145
Fairness -0.1519
Society 0.4455
Customer -0.5449
Environment 0.4324
Employee -0.3503

4. Jlz SAE

(Table 2)9] Panel A= #4529 7|2 8AIFoIot. NCSKEW, DUVOLY] Ha-2 7217t
-0.2744, -0.177430t}. KEJI A5=9] B¢ 61.72920]11 o|2RE /g3t 2219 B
2 0.00000]91t}. DTURN, Sigma, Return®| B2 22} 0.0001, 0.0479, -0.1358
oI3it}. 71T (Size), APG7HA] of AFH7HA] HIS(MTB), A4k tf B4 Bl &{Leverage),

AARRIE(ROA) 2] B2 22} 19.7954, 1.1992, 0.3937, 0.04100]91c}. s v]5
(ADVR)9] Hu2 0.0085%ct. i A[E-&(Ownership_large)dt 2=l A|&E&
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(Ownership_foreign)®] a2 22} 0.4357, 0.11300]1c}. ESH AA| 3,8887H2] 7]
-¢%= #E F B2B, B2CE 212 2,9337M, 95571 B2BY] H|F0] =& ol it
Panel BE B2B 4k}, B2C AMIolA 9 ¥=9] Batxjo] #7 Ajo|ct. F7lF
A Mo P AR T RolRE Ale)7 fIQlH:. CSRO| B2 B2C 4Afjie] B2B A
ofl Blsf f2ofstAl Zich. T=v KEJI A14=9] f34=9] Afo]7} & 2Jo|F Ho|A|&= glolet.
ADVR®] B2 B2C 4Fdo] B2B Atedoll HIsf 2lstA| A4 B2C AHie] sgatH] vlo]

F1L Wb TgRt JEIT AL ol8Rths =S AXRIE B2B, B2C ARiZE 3
T T AEEY] Aol FOJskA] Qgket. WHA, o=l AR-80] Bt B2C AFd]
F1L 71 Aol = FOJF.

(Table 2) Descriptive Statistics

Panel A presents descriptive statistics of variables used in the analysis. Panel B shows
the results from difference-in-mean tests for major variables between B2B industries
and B2C industries. NCSKEW and DUVOL are negative conditional skewness and
down-to-up volatility, respectively. CSR is the Factor obtained from factor analysis in
the Table 1(Factor 1) on the KEJI index. KEJI is the aggregate points from the KEJI
index. DTURN is detrended turnover. Sigma and Return are volatility and annual
average return(%) obtained from firm-specific return, respectively. Size, MTB,
Leverage, and ROA are the natural logarithm of assets, market-to-book ratio,
debt-to-asset ratio, and return on assets, respectively. ADVR is the ratio of advertising
expenditure over sales. Ownership_large and Ownership_foreign are largest
shareholders ownership and foreign investors” ownership, respectively.

Panel A. Descriptive Statistics

Variables Obs. Mean Std. Dev Min Max
NCSKEW, 3,888 -0.2744 0.7156 -2.5156 1.7908
DUVOL: 3,888 -0.1774 0.3365 -0.9993 0.6700
CSR:-1 3,888 0.0000 1.4164 -3.1830 4.2115
KEJT 3,888 61.7292 4.0475 48.0816 78.9013
DTURN:-1 3,888 0.0001 1.6623 -0.0497 0.0593
Sigma-1 3,888 0.0479 0.0121 0.0158 0.1267

Returni- 3,888 -0.1358 0.0207 -0.8191 -0.0122
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Size-1 3,888 19.7954 0.1342 17.3617 23.9156
MTB:-1 3,888 1.1992 1.3609 0.2290 5.9885
Leverage 3,888 0.3937 1.0060 0.0336 0.8140
ROA:-1 3,888 0.0410 0.1853 -0.1418 0.1871
ADVR 3,883 0.0085 0.0181 0.0000 0.0997
Ownership_large 3,888 0.4357 0.1558 0.0981 0.7901
Ownership_foreign 3,888 0.1130 0.1432 0.0000 0.6487

Panel B. Test of difference-in—mean for major variables between B2B and B2C ind.

B2B B2C Difference
variable N Mean(1) N Mean(2) M-

NCSKEW, 2,933 -0.2838 955 -0.2458 -0.0380
DUVOL, 2,933 -0.1814 955 -0.1650 -0.0164
CSRi-1 2,933 -0.0351 955 0.1078 -0.1429**
KEJ1 2,933 61.5922 955 62.1498  -0.5576**
ADVR 2,933 0.0061 955 0.0160 -0.0099***
Ownership_large 2,933 0.4333 955 0.4429 -0.0096
Ownership_foreign 2,933 0.1041 955 0.1401 -0.0360™**

V. &3 24

1. B2B, B2C #120|| W2} CSR &30| /1= ol D|xl= J&

(Table 3)2 CSR 53 3732 A8 9] ¥421 NCSKEW, DUVOLS] #A|7} B2B,
B2C &0 wet gefRe=A] S|FEAS ol8ole] AHEQITE?) ohA At AAH
B2B A4 B2C Ak}l vlsf] At JEzF S 7IRB2 FYHEFF Ado] CSR

|

o)

7) TS YR (201512 CSR BEH} F/KgE A 2 ST 2009 BAS el
& o 9lck YT 0le) A% Hso] 20044120110 2 Gl st At
Aol 9, Kl Al AR ANofs. 32 AAS} 22 4 2] vk 99
o 2 W 44T 2ol Fibk ofis] fat) 1Y et 5l 97, B2 & A
7ol B Kl A58 20842 B9 9 s g 99 2 ROl 20)
of AP} 5% AlErzolN AYRE B9l aait} of k= YT 99| @79t 5
% Aste] violnz THE Aol HRA BEL Sl BEol masH stk
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TES AR B2B AHollA CSR &89 a3}t 2(=2) Aolth. &, B2B,
B2C9] S}9J3E2] CSRo| 4 ®is=olH, CSR (Table 1)9] 8RAE4E Fato] 13t
8(factor])= °l-83I51th SHHSES A= gk o[- 8sl & WS AAAAd

A SAIE AgEieltt. (Table 3)2 Z3HRE 0]%0] RE= FAo]A o] ZiHdS 245171 ¢
5fl Huber-White 5 QA 083} tghS HI3ict,

CSR9] A3k 23 (1), (2)9] B2B oFJ3EEOA] F-olgh 2(-)9] AlpghS 2= R,
1 (3), (42 B2C SHIFEA 3{(-)2] Al ZEARE F-oJ51A] gigtet. o= 49

T2A Zpolof] wt} CSR B-59] a7} Agolsh 53] Alete AE3+ AdS 2= B2B
Aol 7L &t Avk= 7Hd 1A AR B3 o] A= A 9] (2015)9] 2
7} B2B ARiell 7]Q18kS AIARRITH

EAHSE 5 Sizet MTBE ZE ZEollA |ogt HHO AlGgke 7He
Leveragex= 2%t S(-)2] Algts 7HitE. Leverage’t 2 A% =2 FAHIER <19
F7hat 9ol Aol siAe -t itk Ty R0 A7 52 ZARISHH, Leverage
7F 255 AR A 0] T2 AolnE ST fl9lo] HAaske Z0R SiAd

ek Size® T4 HR| FFFOR KUY B9, FRElRYstoIA FHRI

597 RS Pk THgolA Efalol ) gt 208 A 4 Ut

(Table 3) The Effect of CSR on the Stock Price Crash Risk Depending on
Industry Classifications(B2B or B2C): OLS Regression

Dependent variables are NCSKEW and DUVOL. NCSKEW and DUVOL are negative
conditional skewness and down-to-up volatility, respectively. CSR is the Factor
obtained in the Table 1(Factor 1). DTURN is detrended turnover. Sigma and Return are
volatility and annual average return(%) obtained from firm-specific return,
respectively. Size, MTB, Leverage, and ROA are the natural logarithm of assets,
market-to-book ratio, debt-to-asset ratio, and return on assets, respectively. In all
models, year dummies and industry dummies following KSIC code in three digits are
controlled. The numbers in the brackets are t-values using Huber-White robust
standard errors. **** and * denote the statistical significance at 1%, 5%, and 10%,
respectively.
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Industry B2B B2C
Model (1) ) (©) (4)
Dependent variable NCSKEW; DUVOL: NCSKEW; DUVOL:
CSRi11 -0.044** -0.019** -0.022 -0.005
[-2.20] [-2.07] [-0.61] [-0.29]
DTURN:- 1.703 0.625 -4.148* -1.598
[1.20] [1.03] [-1.67] [-1.49]
NCSKEW:-1 0.022 0.010 0.012 -0.004
[0.97] [0.97] [0.28] [-0.23]
Sigma;-1 3.086 0.477 -7.074 -3.916*
[1.03] [0.37] [-1.38] [-1.771
Returng-1 0.574 0.176 -1.016 -0.508
[1.24] [0.88] [-1.24] [-1.53]
Sizer-1 0.104** 0.049* 0.126™** 0.049*+*
[7.27] [7.48] [4.32] [3.52]
MTB:-1 0.107*** 0.0571%** 0.088** 0.048™*
[5.68] [6.06] [3.75] [4.48]
Leverage-1 -0.398%** -0.228™* -0.418** -0.241%
[-3.94] [-5.00] [-2.15] [-2.85]
ROA-1 -0.323 -0.243 -0.297 -0.174
[-0.76] [-1.39] [-0.51] [-0.67]
Intercept -2.351™* -1.093™* -2.665™* -0.993***
[-7.39] [-7.61] [-3.73] [-2.90]
Year dummies YES YES YES YES
Industry dummies YES YES YES YES
No. of Observations 2,933 2,933 955 955
Adjusted R’ 0.050 0.060 0.086 0.085
(Table 3)9] |ARAL 7]19-Ax Wid FEl H22 AA B2 E4olH 71 At

g

9]

js
dﬁJ

filo
S~

goll 7113k A4 wols
ANEI9LY, sReAnt A4
185k Aol Bgsiaiet.
B2B, B2C 7-z°f =& CSR &

R e R

Tk CSRO] Algke 23 (1), (2)2] B2B shHI2olA 242t 5%, 10% <

sieAle] A} Yok

SAIBHA X2 = Sl WEbA| (Table 4)0f4 a7 a3t
At HE HYod SEay vy fiil ayav 1y

—
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S(-)9] AGEE 7HRem, BY (3), (4)9] B2C SHIEENA FoJoHA] 9k 2(-)9] 7
SRS 7V B2 1 Q)04 foido] 10%= tha Wobson, B2B Aol CSR
gzo] 2k 9% Zaanpt acks 714 1AS dBEA AAZ) ol (Table 2)
9| AT} 73T Helrt,

BAMGE % Size, MTB, Leverage:= #2149 Wah= Q1910w (Table 2)9} 2]
RE DolA SoJet Aghe Y BT EoF S5} 3t BE mEold MUE
9] NCSKEW7} 918t 2(-)9] A4k, Sigma’t #9Jet K12 Aleake 7Hct. A
do] 7h3e 9i3lo] 29 Izt LHE HRE F A7t FHRE § 9] fEo] th
o] F71FE 93] s A o® sjAEnt. B MEAo] 0w Nk 93 S0
£28 On|siEE of(+)2] ARghe Efget Aajolt.

(Table 4) The Effect of CSR on the Stock Price Crash Risk Depending on
Industry Classifications (B2B or B2C): Firm Fixed—effect Panel Regression

NCSKEW and DUVOL are negative conditional skewness and down-to-up volatility,
respectively. CSR is the Factorl in the Table 1. DTURN is detrended turnover. Sigma
and Return are volatility and average return(%) obtained annually using firm-specific
return, respectively. Size, MTB, Leverage, and ROA are the natural logarithm of assets,
market-to-book ratio, debt-to-asset ratio, and return on assets, respectively. In all
models, firm fixed-effects and year dummies are included. The numbers in the

brackets are t-values computed with Huber-White robust standard errors. **,**, and *
denote the statistical significance at 1%, 5%, and 10%, respectively.
Industry B2B B2C
Model (1) ) (©)) @
Dependent variable NCSKEW; DUVOL: NCSKEW; DUVOL;
CSR¢-1 -0.049** -0.020* -0.044 -0.016
[-2.02] [-1.81] [-1.12] [-0.93]
DTURN-1 1.072 0.242 -4.495 -1.855
[0.73] [0.38] [-1.61] [-1.51]
NCSKEW:-1 -0.101%** -0.040™* -0.104** -0.065*
[-4.24] [-3.74] [-2.35] [-3.46]
Sigmai1 7.660** 2.895** -9.672 -5.091*

[2.53] [2.17] [-1.54] [-1.79]
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Return-1 1.147* 0.453™ -1.390 -0.698
[2.43] [2.21] [-1.37] [-1.60]

Sizer-1 0.156* 0.066* 0.278** 0.130**
[1.96] [1.80] [2.03] [2.03]

MTB:-1 0.093*** 0.052%* 0.104** 0.055***
[3.14] [4.04] [2.48] [2.82]

Leverage:-1 -0.511™* -0.221** -0.832** -0.525%**
[-2.35] [-2.23] [-2.06] [-2.77]

ROA:-1 -1.050** -0.530™* -0.576 -0.280
[-2.10] [-2.44] [-0.71] [-0.78]

Intercept -3.410™* -1.492** -5.598™* -2.614*
[-2.18] [-2.07] [-2.04] [-2.02]

Year dummies YES YES YES YES
Firm fixed-effects YES YES YES YES
No. of Observations 2,933 2,933 955 955
Adjusted R’ 0.033 0.038 0.036 0.057

(Table 3, (Table 414 B2C A1) CSR &&-& F7H32 18& RofolA 444
714 okt ol 5 Ade] EA47F CSR S tiAlsk B2C AMollA
CSR &59] A7} 2hg Aolehe o319 gt #3etrt. (Table 5)= JH-55 Ad
o] &SR vhE ojn] FarH]o] Hlg= AX RS £ g5, CSRI}B2C A o

nHo] WA F5E ol-8slo] Ay Bd-dE AT Farn] A|&0] w2 5H
oA WARFS] FE7F FOlRE FHH)Q Frol=ta thgRt FREH Ado] CSR 252
374 7 a3kE diAIRe =R SR A9 ARSI SiAE 4 9l

o}, SIS 7 e Far] X&) SR 71E0E RSl

CSR¥} B2C 4t wfulrise] warde] Ala4 Fdo| sHjHE| 1Y
(D), G)oIA FfFE FHH AL Zh= whd, 3] 2EFo] w2 23 (2), (el
frolstA] ekt CSR &) F7hHe 13& Folskl daA7l= a3t 9lot
WA Alggrol B AX 2518 F7hEE f9ie] S7Iske A s Sl ol=

choget g

A o] AE
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B2C AtFollA tiofst ARFH Ado] CSR &52 259 Aok 98-S diAls
o] CSR &9 a7} Z3b4o|R] kal, 7--of meta] CSR E50] B33 A&
S 28 oulgttiPava and Krausz 1996).

(Table 5) The Effect of CSR on the Stock Price Crash Risk Depending on
Advertising Expenditure: OLS Regression

When a firm’s annual advertising expenditure over sales is greater or equal to (smaller
than) the median, the observation is classified as High (Low). B2C is dummy variables
that takes the value of one when the firm belongs to B2C industries and takes zero
otherwise. NCSKEW and DUVOL are negative conditional skewness and down-to-up
volatility, respectively. CSR is the Factorl in the Table 1. DTURN is detrended
turnover. Sigma and Return are volatility and average return(%) computed annually
using firm-specific return, respectively. Size, MTB, Leverage, and ROA are the natural
logarithm of assets, market-to-book ratio, debt-to-asset ratio, and return on assets,
respectively. In all models, industry dummies following KSIC code in three digits and
year dummies are controlled. The numbers in the brackets are t-values calculated by
using Huber-White robust standard errors. ***  and * denote the statistical
significance at 1%, 5%, and 10%, respectively.

Advertising Expenditure

High Low High Low
Model (1) ) (€©) 4)
Dependent variable NCSKEW; DUVOL:

CSR:-1 -0.054** -0.037 -0.022* -0.016
[-2.13] [-1.46] [-1.92] [-1.40]

B2C -0.138 -0.012 -0.057 -0.045
[-1.44] [-0.07] [-1.32] [-0.62]

CSR-1xB2C 0.061** -0.017 0.028** -0.011
[2.25] [-0.41] [2.31] [-0.57]

DTURN:-1 -0.099 0.959 -0.183 0.403
(-0.06] [0.62] [-0.24] [0.57]

NCSKEW,-1 0.014 0.001 -0.009 0.011
[0.55] [0.04] [-0.73] [0.92]

Sigmai- 0.894 0.925 -0.579 -0.350
[0.26] [0.27] [-0.37] [-0.23]

Return:- 0.106 0.340 -0.039 0.080
[0.21] [0.64] [-0.17] [0.33]

Sizer1 0.097*** 0.1271%** 0.048™*** 0.051%**

[5.28] [5.95] (5.87] [5.54]
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MTB:-1 0.097%** 0.115%** 0.049*+* 0.054***
[4.99] [4.43] [5.60] [4.61]

Leverage:-1 -0.463™** -0.385%** -0.260%*** -0.225%**
[-3.47] [-3.17] [-4.33] [-4.07]

ROA:-1 -0.097 -0.475 -0.162 -0.232
[-0.23] [-1.13] [-0.84] [-1.22]

Intercept -2.199™** -2.676™* -1.093%** -1.123%*
[-5.37] [-6.26] [-5.93] [-5.78]

Year dummies, YES YES YES YES
Industry dummies YES YES YES YES
No. of Observations 1,947 1,941 1,947 1,941
Adjusted R’ 0.059 0.055 0.075 0.057

3. B2B 1Y LHOIM CHEIQ! ZXilofl 2 CSR =it /g flzie] 2|

A AatollA] B2B AFJellA CSR 52 F7He 98-S FolokAl AaAlAeh CSR
259] §-8-300 disl vlaE&4 AufxstolA Bk f-8sih= ATE Qa(Kim et al,
2014), ZBA HHFF71 Hut B2lE 9l CSR €5= R8st CSR E5°] HIA
£29 Atz sl B3] -85 gtk A= UtHBrown et al. 2006;

Malmendier and Tate 2009; Barnea and Rubin 2010). o= ¢af tiz|el &A49] A
%of nje} Bake B2B SlgEEolN TR BAS AT delel B4
2 Zdaz Ane, 9wl AREL olgaiart

(Table 6)2 B2B 1t& tdo2 s 21282 7] wet sieleo= 7
5to] CSR &rEo] F7H= gl viRle 3ol HiRt Ay} 240t shoj#a2 24
SAe] FdjE A2-go] HirT Ao 2 A=E SR o1, vRi]l FeE A2
SHT i A 280l 55 CSR E50] £BRlo] Hat ] oz o:8351] g0l
oJct.

A A HoiEF Adgo] 2 sHERR] 2 (1), Q)91 CSRS A3 2= 179
T2 AratE 7T W, FdiEE 2REEe] W2 SHIERR] 1Y (2), (DolA
CSRO| Alrgt F2l51A] k. ol= 212k 22| B2B 7|49 a7t ti=] <l 241

ok
o

8) B2C sh9jFo] tisA] (Table 6y, (Table 7)¥ FUIT w4S AAIsIGoH, A9 BE
2gollM CSRO Alrgtol FolskA] gfok Hare] dejo] glof &gkshA| it
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Z 915 CSR 52 BAZ Bxoz ok8slx] ko 2ulZ vl5fo 2 S~8sl11 98-S
AR 3 B (), (@) Ao CSR BE 395 WS FIME HpETt
CSR 250 A4 A9 Eap A4 5 U&S AR Th, o] Sl M A
20] 2245 AR} CSR BES £ 0|2} 913} &g37] Golstek 7

o TASHH, Mk WY Aol stk Mk gpFeld M
F 2380 £ YA t2iel AV W] uho] Hejrst AYRE & 2
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(Table 6) The Effect of CSR on the Stock Price Crash Risk Depending on the
Largest Shareholder’'s Ownership within B2B Industry: Fixed-effect Regression

When a firm’s annual largest shareholders’ ownership is greater or equal to (smaller
than) the median, the observation is classified as High (Low). NCSKEW and DUVOL are
negative conditional skewness and down-to-up volatility, respectively. CSR is the
Factorl in the Table 1. DTURN is detrended turnover. Sigma and Return are volatility
and average return(%) obtained annually from firm-specific returns, respectively. Size,
MTB, Leverage, and ROA are the natural logarithm of assets, market-to-book ratio,
debt-to-asset ratio, and return on assets, respectively. In all models, firm fixed-effects
and year dummies are included. The numbers in the brackets are t-values using
Huber-White robust standard errors. **** and * denote the statistical significance at
1%, 5%, and 10%, respectively.

Largest Shareholders’ Ownership

High Low High Low
Model (1) ) () (4
Dependent variable NCSKEW; DUVOL¢

CSRi1 -0.113%** 0.009 -0.045™* 0.003
[-3.06] [0.29] [-2.84] [0.17]

DTURN -3.229 2.460 -1.597 0.651
[-1.26] [1.40] [-1.41] [0.84]

NCSKEW, -0.130™** -0.101%** -0.048™** -0.044
[-3.60] [-3.00] [-3.13] [-2.72]

Sigma-1 10.262** 2.521 4.804** 0.215
[2.31] [0.55] [2.34] [0.11]

Returnq 1.529** 0.348 0.755** -0.002

[2.12] [0.51] [2.25] [-0.01]
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Sizet-1 0.185 -0.013 0.055 0.009
[1.48] [-0.13] [0.91] [0.19]

MTBt-1 0.149** 0.066* 0.062** 0.047%**
[2.45] [1.80] [2.45] [3.02]

Leveraget-1 -0.901** -0.105 -0.292* -0.142
[-2.54] [-0.32] [-1.88] [-0.93]

ROAt-1 -1.941** 0.011 -0.820™* -0.146
[-2.26] [0.02] [-2.29] [-0.54]

Intercept -4.195* -0.234 -1.422 -0.421
[-1.71] [-0.12] [-1.19] [-0.45]

Year dummies YES YES YES YES
Firm fixed-effects YES YES YES YES
No. of Observations 1,467 1,466 1,467 1,466
Adjusted R2 0.056 0.029 0.056 0.031

(Table 7)-2 B2B AtlS oz &f=Ql AE-&2] F7]of wehA stejrio= Fgt
%, CSR 50| F7Hae o9 viRl= 9= a8 3oz Z4513. 3¢
H20] 222 2=l A& AR SR o1, wvt o &2 skt o=l A
0] 255 T3 HUHHS F3f 2 2415 €€ 5 Utk

(Table 7)01A £}=%1 A&-&o] W2 s 2 (2), (44 CSRE AL
10% $2ollA o0t 2(-)9] AlgkS 7Hlh BHH, 9J=919] XEa80] =& SHol#a
15 (1), 3)°lA CSRE Al frolskA] 3ttt l=9l FARA= AHile] RUE S
= & 58] 3leB g CSR &5 "iZ=E sk £84 /A9 A a7} o=l FARR}
ER1o)A ARE0]7] WiZo = AT 4= Qlrt. 11 2Jofl 5710 CSR &2 57842
2 G7IHA] Yethe AYALE o]8slo] AT 4= AHGoss and Roberts 2011).
Q=9 TR R 2f=9] 7| HFARAR = AollA CSR &5l & 7HIE 74 %L,
2ol HE 7% CSR 52 % o= 71 &= 7] izeltt. CSRY| -F-oJ3t &(-)
O] A7t =Rl FARAF A &0] W2 sHHE|A FE A= 212 CSR #5253

@Aelolo] 11 CSR B0l H429 FApAe] wlFo] W] o & Sjaig 5 glck.
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(Table 7) The Effect of CSR on the Stock Price Crash Risk Depending on
Foreign Investors’ Ownership within B2B Industry: Fixed—effect Regression

When a firm's annual foreign investors’ ownership is greater or equal to (smaller than)
the median, the observation is classified as High (Low). NCSKEW and DUVOL are
negative conditional skewness and down-to-up volatility, respectively. CSR is the
Factor obtained from the factor analysis in the Table 1(Factor 1). DTURN is detrended
turnover. Sigma and Return are volatility and average return(%) obtained annually
from firm-specific return, respectively. Size, MTB, Leverage, and ROA are the natural
logarithm of assets, market-to-book ratio, debt-to-asset ratio, and return on assets,
respectively. In all models, firm fixed-effects and year dummies are included. The
numbers in the brackets are t-values using Huber-White robust standard errors. *** **,
and * denote the statistical significance at 1%, 5%, and 10%, respectively.

Foreign Investors’ Ownership

High Low High Low
Model (1) ) 3 4
Dependent variable NCSKEW; DUVOL;

CSRi1 -0.034 -0.078* -0.020 -0.029*
[-1.02] [-1.96] [-1.19] [-1.68]

DTURN-1 4.189 0.965 1.171 0.317
[1.30] [0.57] [0.76] [0.44]

NCSKEW,- -0.149%* -0.095™** -0.072%** -0.028*
[-3.95] [-2.76] [-4.46] [-1.80]

Sigmai-1 8.780** 7.882* 3.288* 2.859
[1.99] [1.81] [1.73] [1.48]

Returni- 1.337 1.130* 0.453 0.455
[1.64] [1.77] [1.34] [1.62]

Sizew 0.031 0.163 0.041 0.051
[0.31] [1.17] [0.91] [0.77]

MTB:-1 0.062** 0.068 0.037** 0.044*
[1.97] [1.11] [2.45] [1.76]

Leverage-1 -0.093 -0.946™* -0.125 -0.334**
[-0.32] [-2.61] [-0.86] [-2.13]

ROA-1 0.298 -2.339%* -0.094 -0.930**
[0.55] [-2.62] [-0.36] [-2.55]

Intercept -1.259 -3.647 -1.163 -1.270
[-0.62] [-1.36] [-1.26] [-0.99]

Year dummies YES YES YES YES
Firm fixed-effects YES YES YES YES
No. of Observations 1,467 1,466 1,467 1,466

Adjusted R 0.0425 0.0369 0.0483 0.0374
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Abstract

We examine whether the effect of corporate social responsibility (CSR) on
the stock price crash risk is different between business-to-business (B2B)
industries and business-to-consumer (B2C) industries. Using Korean firms
listed in the KOSPI from 2005 to 2018, we find a significantly negative relation
between CSR and stock price crash risk only in the B2B industries. We find a
significantly positive coefficient for the product of B2C dummies and CSR in
the high advertisement expenditure subsample. The results indicate that other
reputation earing channels could substitute the effect of CSR. Within the B2B
industry subsample, we find a significantly negative relation between CSR and
stock price crash risk in weak governance subsample. The results implies that

CSR is well managed despite the concerns of agency problem.

% Key words: Corporate Social Responsibility, Stock Price Crash Risk, B2B,
B2C, Agency Problem



