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A B S T R A C T
  Our research observes ESG factors mitigating or causing next year’s stock price crash for Korean firms including chaebols, unique type of Korean conglomerates. Using firm and (non)financial data, we analyze the relation of individual ESG data and future price crash. Our major findings are the following. First, we find the negative relationship between governance and stock price crash for Korean firms, implying that their price crashes are mitigated by the improvement of governance (G) factor. On the other hand, in contrast with previous researches, the relationship between social(S) factor and stock price crash for both chaebols and non-chaebols is quite uncertain in our sample due to contrasting effect of its subfactors such as partner and employee relation. Second, we find that the subfactor for governance, stockholder, has negative relationship with Korean firms regardless of their association with chaebols. Lastly, we find that environment (E) score for chaebols has positive relationship with stock price crash, signaling that the endeavor to improve environmental performance is linked to the substantial increase of financial costs, which could be penalized in the perspectives of investors. In contrast, this relationship is negative for non-chaebols, which is in accordance with previous researches. The aforementioned results are robust to controls for year characteristics and the removal of any outliers.
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1. Introduction
   In recent studies, it is widely discussed that firms’ practice of corporate social responsibility (CSR), as measured in ESG, favors firm value (Chih et al, 2008; Bénabou et al, 2010; Galema et al, 2008; Girerd-Potin, 2014; Ghoul et al, 2011) In response to the rising popularity of the topic, a number of researches conduced studies on the relation between ESG and firm-specific stock price crash at international and regional level (Bae et al, 2021; Dumitrescu et al, 2021; Feng et al, 2021; Kim et al, 2014; Liu et al., 2021; Murata et al, 2021). In general, stock price crash is defined as the conditional skewness of return distribution, rather than the likelihood of extreme negative returns (Chen et al, 2000; Kim, et al, 2014). Unlike previous studies which focus on stock performance and firm risk, which capture the mean and variance of return distribution, we pay attention to conditional skewness, the third moment of return distribution. To put it differently, stock price crash measures asymmetry in downside risk, thus is crucial for investment decisions and risk management.
 Despite extensive researches and debates on the relation between ESG and stock price crash, relatively small number of researches pay attention to the relation in developing countries including Korea. The Korean market is one of ideal places to test the effect of firm heterogeneity of stock price crash. In Korea, there exists a unique set of family-owned business conglomerations, so-called chaebols. They have played as a main vehicle leading the nation’s dramatic growth thanks to the support of the government for last half century. However, over the last decades, the demand for their reformation has grown as their association with government, poor governance structure, which cause their firm risk (Baek et al, 2004; Lee et al, 2008). In particular, previous studies point out their poor governance under the control of small minorities, which in turn, cause the discount observed at market level as investors could discount firms affiliated to chaebols for these reasons. To investors, this pattern has often been blamed for “Korea Discount” as chaebols comprise significant portion of major firms in Korea (The Economist, 2012; Choi et al, 2018; Ducret, 2020). Taking these considerations into account, we examine the role of ESG in mitigating stock price crash for Korean stock market, with core interest on chaebols. Moreover, we aim not to extend similar results to existing research category, but to shed light upon the causes of specific mitigating factors, by conducting analysis under different categories of Korean firms – chaebols and non-chaebols – in order to observe which characteristic makes chaebols differ from firms in developed countries (Kwon et al, 2019; Yoon and Kim, 2019). 
 In developed markets, the hypothesis that ESG performance mitigates stock price crash has received wide support with a variety of theoretical models and empirical evidences. For example, one of the prevailing pieces of evidence yield predictions as to whether social score favors firm value thanks to the substantial effect of employee relation (Bouslah et al, 2013; Edmans, 2011). However, we deliver quite contrasting results in Korean firms. 
 First, we find that governance (G) factor for all firms, chaebols and non-chaebols has negative relation with stock price crash, in contrast with previous researches which highlight on the effect of environment (E) and social (S) factor. Our research is theoretically based upon agency-cost perspective, with particular interest in agent’s managerial motivations in selectively disclosing CSR information to public (Abeysekera et al, 2020; Beaudoin, 2008; Chih et al, 2008; Hemingway et al., 2004; Kothari et al, 2009). Subsequently, we find that the effect of social (S) score on stock price crash is not certain in comparison with previous researches (Dumitrescu, 2011; Ghoul et al, 2011) due to the contrasting effect of its subfactors such as partner and employee relation. Second, we present the evidence on how stockholder protection, one of subsectors for governance (G), prevents the risk of stock price crash. This subfactor, in particular, plays as a driving force in the improvement in governance (G) factor in overall, explaining why legal protections for stockholders in Korea could differ enormously from developed countries. Third, we find heterogeneity effect for environment (E) score between chaebols and non-chaebols; the score for the former has positive relation with future price crash, while the latter has negative relation with future price crash. This could be due to the fact that the profitability of chaebol-affiliates is top priority for investors, so they weight significantly more on short-term cash flow generation aspect of chaebols. In other words, chaebol managers would not be willing to disclose environmental performance, which could imply higher operating cost in the eyes of investors and capital markets, so that they may question future profitability of the firms. In summary, our market samples enable us to consider factors that could be related to the unique characteristic of chaebols when mitigating stock price crash. 
In proposing couple of explanations from both agency and investor perspective, our analysis employs firm-level data for the period 2010-2019. The number of firm-sample is 749, which is composed of 196 chaebol-affiliated firms and 508 non-chaebols. The number of observations is 7,490, 1,960 and 5,080 accordingly.
 Our study makes several contributions. First, we add to the growing literature on CSR and its economic consequences in emerging markets. While much work in this area has focused on the developed markets as aforementioned, we depart from these studies and shed light upon unique features and forces of ESG on stock price crash in Korean market. Second, we extend prior research that attempts to predict future stock price crash risk in emerging markets (Feng et al, 2021; Liu et al, 2021; Kwon et al, 2019) by identifying key sub-factor which demonstrates strong robustness throughout our study, stockholder protection, which is in line with traditional theories on agency and governance. Lastly, we identify a new factor in unique type of conglomerates, chaebols, that distinguishes itself from others. We find that factors that commonly known to mitigate stock price crash such as environment (E), shows distinguishable pattern in chaebol-affiliated firms, which will be later discussed in detail.
 This paper is organized as follows. Section 2 discusses previous researches and theoretical motivation for hypothesizing a link between each individual ESG factors and stock price crash for Korean firms. Section 3 presents data and methodology. Section 4 presents the results of our analysis along with robustness check. Section 5 discusses the possible explanations for the results and Section 6 concludes.

2. Previous Literature and Hypothesis Development
2.1. CSR & ESG
   There is a wide array of definitions of CSR proposed by institutions and academics. For example, Carroll (1979) defines CSR as “social responsibility of business that encompasses the economic, legal, ethical, and discretionary expectations that society has of organizations at a given point in a time.”    A number of definitions of CSR emphasize the notion of voluntary actions by firms that reflect ethic values in order to improve certain social or environmental conditions. On the other hand, some researches define CSR in more practical terms. For example, Kotler et al. (2005) note that in a societal marketing concept, marketers should balance three considerations when making marketing policies: company profits, consumer desires and society’s interests. CSR has gained increasing popularity as they are becoming intimately linked to the business. And ESG (Environment, Social and Governance) is often defined as a measure of firms’ practice of CSR (Gilian et al, 2021; Krüger, 2014). As a growing number of studies look upon the link between CSR and financial performance, employing ESG, as a core measure of CSR, has become common practice in a variety of subjects including firm risk (Blowfield et al, 2005; Bouslah et al, 2013; Chih et al, 2008; Lai et al, 2010), cost of capital (Dhaliwal et al, 2011; Ghoul et al, 2021), financial reporting (DeFond et al, 2015; Hutton et al, 2009) and tax avoidance (Desai et al, 2006; Yoon et al, 2021).

2.2 ESG & Stock Price Crash 
 Previous researches pay attention to the relation between ESG and firm value. Undoubtedly, stock price crash has been a subject for last decade. Chen et al. (2001) define stock price crash as the conditional skewness of return distribution, which is an essential characteristic of return distribution. To put it differently, stock price crash captures asymmetry in risk, while stock performance and firm risk, focus on the mean and variance of return distribution (Kim et al., 2014) As well, another branch of researches point out negative relation between ESG performance and stock price crash in the perspectives of agency-cost theory. Kim et al. (2014) find that if socially responsible firms commit to a high standard of transparency and engage in less bad news hoarding, they would have low risk of stock price crash. Moreover, they further note that the mitigating effect of CSR on crash risk is more pronounced when firms have less effective corporate governance or a lower level of institutional ownership. Dumitrescu et al. (2021) note that social CSR subcategories aimed at specific stakeholder groups such as the community, employees or customers, tend to mitigate future crashes, while environmental and governance characteristics have trivial effects on stock crashes. Obaydin et al. (2021) find that a decline in the threat of derivative litigation reduces crash risk and that information hoarding associated with earnings management is a channel through which litigation risk affects crash risk.
 Yet, existing theories yield quite compelling predictions as to whether the mitigating effect of ESG holds for emerging countries. Li et al. (2019) present that the announcement of employee stock ownership plan affects stock price crash. To be specific, they state that ESOP announcement delivers positive signals to the market that insiders are optimistic about a firm’s future value so that it helps enhance investor confidence, which, in turn, reduces risk of stock price crash. Although there seems to be no clear consensus on the ‘common factors’ mitigating stock price crash for developing markets, subfactors in social (S) score such as employee relation and community (Dumitrescu et al, 2021; Edmans, 2011; Li et al, 2019) are often pointed out as influential factors in mitigating stock price crash. 
2.3 Korean firms & Stock Price Crash
 Now, we borrow theoretical framework from agency-cost theory which expresses negative view on managerial motivations for pursuing CSR (Beaudoin, 2008; Kothari et al, 2009; Yoon et al, 2019). The premise which underpins a good deal of our paper is that managers may use CSR to advance their reputation or pursue other personal agenda without shareholder attention. In this context, traditional theories point out that managers may have incentives to engage in CSR to maintain transparent information environment (Gelb et al, 2001; Deegan et al, 2004; Kothari et al, 2009).
 From the agency-cost perspective, the key question to be asked is how managers engage in CSR to maintain transparent information environment. We argue that this theory is quite re-interpreted in Korean market. First, it is widely known that majority of Korean listed firms have governance structure where minority controlling shareholders with a small stake wield overwhelming controlling power over the whole affiliates under same business group. Such an ownership-control disparity inevitably could result in conflicts of interests and opportunism by the minority controlling shareholders at the expense of other shareholders. This phenomenon becomes exacerbated in the case of chaebol-affiliates. It is known that firms’ affiliation to chaebols have higher discount than non-chaebols due to poor governance and risk of expropriation between controlling families (Choi et al., 2018) Under the support of the Korean government for last half century, the influence of chaebol-affiliates have grown substantially in Korean society while leading the nation’s dramatic economic growth. However, the consequences of management under their family-owned structures have been occasionally criticized for following reasons – hoarding profits, squeezing domestic suppliers, and preventing the growth of small and medium-sized enterprises (SMEs) that employ nearly 90 percent of South Korean workers (Marloy, 2015). 
 In this context, some question the function of the weak governance under minority controlling shareholders which, in turn, infringe the rights of shareholders. For example, it is occasionally reported that non-controlling shareholders, which form a majority of shares, are often exposed to expropriation by minority of controlling shareholders (Chang et al, 2007; Ducret et al, 2020). To put it differently, chaebols have grown in their size without providing sufficient shareholder value as they were financially and non-financially supported by government without specific conditions. Even more, although institutional investors or financial intermediaries are the monitors that serve the function of active shareholders, it is frequently reported that shareholder activism have not barely existed in Korea until late 1990s (Kim et al., 2001). Consequently, the strong needs for governance reform of chaebols under pressure resulted in laws mandating changes in areas such as board independence, financial structure and cooperation with SMEs. Further reforms were promoted to replace elements of the existing systems with distinctively Anglo-American practices—independent boards of directors, enhanced transparency, and attention to “shareholder value” (Ahmadjian et al, 2004). Thus, it is quite reasonable to note that while agency-cost theory relates CSR to stock price crash, the improvement of governance including shareholder protection could lead to significant reduction in the risk of firm value, as plausibly measured in stock price crash. 
 On the other hand, previous researches report quite contrasting results between subfactors for social (S) score on firm value. For example, analyzing 23 subsectors for each ESG factors, Leem (2019) states that social (S) subfactors including social contribution, employee improvement and compensation level and firms’ relation with union, have less significant relationship with firm value. 
 To illustrate further, the “contrasting characteristics” between social subfactors could form, as a result of specific characteristics of Korean business environment. For example, in last decade, there has been a growing need of mutual cooperation between chaebols and non-chaebols. However, as ties in a variety of business strengthens, efficiencies in internal financing, which is a main characteristic of chaebols, could deteriorate. The subfactors for social (S) score, such as partner, could harm firm value, in contrast with other well-known subfactors such as employee relation. In regards to this, Chu (2004) presents evidence in Taiwan that member firms affiliated with the largest business group show improved stock market performance, but when they are affiliated with small-and medium-sized groups, their accounting performance suffers. This result illustrates that given their high dependency on government and policymakers, family firms may be adopted to some government policies that serve political goals by enjoying ‘guaranteed’ internal purchases and financing. On the other hand, from the perspectives of non-family firms, the association with a family firm group could inevitably reduce its flexibility as the previous affiliates with the group could be vertically integrated so that cross subsidization between family firms and non-family firms could not be ideal in business aspects. 
 Further, while a number of researches point out the negative relation of employee relation, a number of social (S) subfactor could have inconsistent relationship with firm value or price crash risk. Edmans (2011) indicates the possibility of plausible manipulation and incompleteness oof “intangible” scores such as employee relation. He notes that the effect of “intangibles” on the firms is very difficult to measure as some measures are less informative as they are only based on observable practices, and they are easy to manipulate. Taking our discussion into account, it is reasonable to argue that the contrasting firm-value effect of subfactors for social (S) score could result in less significance in risk of stock price crash in the perspectives of investors and capital markets.
 Based on our discussion on CSR and stock price crash in Korean business environment, we conjecture that governance (G) has negative relationship with firm-level stock price crash risk in Korea, while the relation of social (S) is uncertain. Our first and second hypothesis are as follows.
 H-1. The improvement of governance (G) performance mitigates stock price crash for all firms including chaebols and non-chaebols. However, the effect of social (S) on stock price crash would be less significant.
 H-2. The stockholder protection, one of governance (G) subfactors, will mitigate stock price crash for all firms including chaebols and non-chaebols.

2.4. Chaebols and non-chaebols
 Subsequently, we predict that there would exist heterogeneity for environmental (E) score in its effect on stock price crash. Abeysekera et al. (2020) demonstrate that when it comes to making environmental investments that might benefit society but do not benefit shareholders, family firms protect shareholder interests by committing a significantly lower level of such investments than non-family firms. The capital investment decision of family firms is largely dependent upon the inter-relationship between family member and stakeholders. Here, it seems that controlling families for chaebols create incentives for them to act in the financial interests of shareholders, which overcomes any non-economic benefits they may derive from engaging in socially responsible activities. Taking their argument into account, we pay attention to how chaebols, Korean family-conglomerates, respond to the needs of the environmental performance and its disclosure. In particular, we assume that despite their effort to improve environmental performance under increasing pressures from governance and agencies, the firm value of chaebols has been assessed on the basis of profitability. To be specific, it is reported that since the 1997 Asian financial crisis, chaebols have emerged as very profitable firms with less over-investment despite fewer tax perks (Baek et al, 2004; Lee et al, 2008). Since they have grown with their stable profitability since then, it is rational to assume that their endeavor to meet environmental demands could send negative signal to investors and capital market. Simply speaking, as the investors pay larger attention to the profitability aspect of chaebol-affiliates, which comprise significant portion of the Korean market in terms of market value, their effort to increase environmental performance could reduce firm value, leading to the increasing risk of stock price crash. However, this “positive relation” between environmental effort and stock price crash may not hold true for non-chaebols. Specifically, “the discount effect” from environmental effort would be less certain in case of non-chaebols. Rather, although they would be under less strict monitoring and surveillance from government and related agencies in Korea (Yoon et al, 2019; Yoon et al, 2021), they would still be in the need to report and disclose their environmental effort to international agencies including CDP (Choi et al, 2016; Lee et al, 2021; Matsumura et al, 2014). Following international norms by voluntarily disclosing environmental information could lead to positive firm value for non-chaebols, leading to the reduction in risk of stock price crash. In this regard, our third hypothesis is as follows.
 H-3. There exists heterogeneity effect for environment (E) score between chaebols and non-chaebols.

3. Data and methodology
 Our main data source is threefold. First, we download firm and financial data from FNguide. The sample period of our data is 2010-2019. Second, we obtained ESG data from Korean Corporate Governance Service (KCGS), ESG evaluating institution in Korea. Third, we divide firms into two categories - chaebols and non-chaebols – following the guidelines of KFTC (Korean Fair Trade Commission), which is a ministerial-level central administrative organization, specializing in reforming anti-competitive regulations. The number of firm-sample is 749, which is composed of 196 chaebol-affiliated firms and 508 non-chaebols. The number of observations is 7,490, 1,960 and 5,080 accordingly.
 Subsequently, following the methodology introduced by Chen et al. (2000), our baseline measure of skewness, which we denote DUVOL, for “down-to-up volatility”. This measure is based on firm-specific weekly returns estimated as the residuals from the market model. Employing firm-specific returns assures that measures for stock price crash reflect firm-specific factors rather than broad market movements. To be specific, we estimate the following expanded market model regression:

i,t = j + β1 m,t-2 + β2 m,t-1 + β3 m,t + β4 m,t+1 + β4 m,t+2 + εit … (1)


 where j,t is the return on stock j in week r, and rm,t is the return on the value-weighted market index in week . Then, the firm-specific weekly return for firm j in the week r (Wi,t) is calculated as the natural logarithm of one plus the residual return from Eq. (1).
 Finally, DUVOL is computed as follows. For any stock i over any five-weeks period t, we separate all the days with returns below the period mean (“down” days) from those with returns above the period mean (“up” days), and then, compute the standard deviation for each of these subsamples separately. Then, we take the log of the ratio of the sample analog to the standard deviation on the down days to the sample analog to the standard deviation on the up days. Thus, we have:

DUVOLit = log

 where nu and nd are the number of up and down days respectively. Here, the convention is that a higher value of this measure corresponds to a more left-skewed distribution (Chen et al, 2000). Here, DUVOL does not involve third moments so that is less likely to be influenced by weekly returns at extreme level. Next, we present regression model. The dependent variable, CRASH represents DUVOL in next year (DUVOL1). Then our independent variables include DUVOL, DTURN, Return, SIGMA, ROA, LogTA, LEV, BTD, and individual ESG data. Here, for DUVOL1 and DUVOL, we multiplied 100 for calculation convenience. Moreover, we include year-fixed effect in all equations to control for all time unit-specific effects. Each group of ESG data is separately analyzed with the main variables for all firms, chaebols and non-chaebols.

CRASHit = β0 + β1 DUVOLit + β2 DTURNit + β3 Returnit + β4 SIGMAit + β5 ROAit + β6 LogTAit + β7 LEVit 
                   + β8 BTDit + β9 Eit + β10 Sit + β10 Git + Yearit + εit … (3)
CRASHit = β0 + β1 DUVOLit + β2 DTURNit + β3 Returnit + β4 SIGMAit + β5 ROAit + β6 LogTAit + β7 LEVit 
                   + β8 BTDit + β9 Envstrit + β10 Envorgit + β10 Envmangit + β11 Envperfit + β12 Stakeholderit 
                   + Yearit + εit … (4)
CRASHit = β0 + β1 DUVOLit + β2 DTURNit + β3 Returnit + β4 SIGMAit + β5 ROAit + β6 LogTAit + β7 LEVit 
                   + β8 BTDit + β9 Employeeit + β10 Partnerit + β10 Consumerit + β10 Communityit + Yearit + εit 
                   … (5)
CRASHit = β0 + β1 DUVOLit + β2 DTURNit + β3 Returnit + β4 SIGMAit + β5 ROAit + β6 LogTAit + β7 LEVit 
                   + β8 BTDit + β9 Stockholderit + β10 Boardit + β11 Disclosureit + β12 Auditit + β13 Mangdivit 
                   + Yearit + εit … (6)

 In eq. (3), DTURN represents change in yearly trading volume, and Return refers to yearly returns. SIGMA means stock volatility, calculated as the standard deviation of firm-specific weekly returns over the fiscal year. ROA and LogTA means returns on total assets and changes in firm size respectively. LEV refers to firm’s yearly leverage and BTD means Book-to-Tax differences respectively. The rest of independent variables are individual ESG performance data. The specifications for each subfactor for ESG data are as follows. For eq. (4) on environmental sub-factors, envstr refers to the level of environmental strategy by firms, and envorg means the level of firms’ environmental organization. Envmang and Envperf refer to the level of environmental-friendly management and environmental performance respectively. Lastly, Stakeholder refers to how firms’ respond to the need of stakeholders. For eq. (5) on social sub-factors, employee refers to the employee satisfaction and their relation, and partner means firms’ partnership with cooperative/competitive firms. Consumer and Community are firms’ consideration of consumers and contribution to local community respectively. For eq. (6) on governance sub-factors, stockholders and Boards refer to stockholder protection including minorities and the management level of boards such as the participation of independent or female director. Disclosure means the openness of internal information to outside stakeholders. Audit and Mangdiv refer to how auditors provide the independent internal assurance needed for the well-functioning in management level and how firms distribute compensation from management.
 Followingly, Table 1 below presents the summary statistics of financial data along with our proxy, E, S, G data and their sub-data. The table includes the mean, minimum, first quartile, median, third quartile and maximum values.







Table 1. Descriptive statistics
	Variables
	Mean
	Min
	1st Q
	Median
	3rdQ
	Max

	DUVOL1
	-226.5
	-409.9
	-293.5
	-242.6
	-184.4
	0.000

	DUVOL
	-225.9
	-410.7
	-295.8
	-245.8
	-185.0
	0.000

	DTURN
	-1.2428
	-58.602
	-1.961
	-0.874
	0.261
	45.609

	Return
	0.176
	-1.458
	-0.231
	0.000
	0.492
	2.821

	SIGMA
	4.928
	0.000
	3.251
	4.600
	6.325
	16.108

	ROA
	1.864
	-29.323
	0.000
	1.750
	5.090
	21.474

	LogTA
	4.810
	0.000
	4.741
	5.175
	5.720
	7.321

	LEV
	39.65
	0.00
	21.44
	40.20
	56.56
	94.18

	BTD
	0.02
	-0.00
	0.00
	0.00
	0.01
	0.60

	E
	26.04
	0.00
	0.00
	26.70
	43.70
	82.03

	S
	24.02
	0.00
	11.70
	21.00
	32.00
	82.30

	G
	25.17
	0.00
	19.10
	26.70
	33.70
	57.32

	Environment
	
	
	
	
	
	

	Envstr
	27.42
	0.00
	0.00
	0.00
	61.50
	100.00

	Envorg
	25.52
	0.00
	0.00
	0.00
	57.10
	100.00

	Envmang
	32.35
	0.00
	0.00
	32.70
	57.30
	96.40

	Envperf
	12.90
	0.00
	0.00
	7.70
	18.20
	76.25

	Stakeholder
	23.88
	0.00
	0.00
	12.00
	44.10
	100.00

	Social
	
	
	
	
	
	

	Employee
	30.55
	0.00
	19.80
	29.60
	40.00
	83.10

	Partner
	19.14
	0.00
	0.00
	7.80
	29.70
	93.80

	Consumer
	25.23
	0.00
	0.00
	23.30
	38.60
	95.00

	Community
	15.72
	0.00
	0.00
	8.00
	22.50
	93.30

	Governance
	
	
	
	
	
	

	Stockholder
	38.7
	0.00
	31.0
	42.0
	52.6
	71.1

	Board
	12.54
	0.00
	6.00
	11.30
	16.90
	50.00

	Disclosure
	38.62
	0.00
	28.00
	40.00
	54.00
	80.00

	Audit
	21.22
	0.00
	11.40
	18.60
	27.10
	82.90

	Mangdiv
	7.57
	0.00
	0.00
	0.00
	0.00
	75.00



 Next, the Figure 1 below presents correlation for main variables. It shows that our dependent variable, DUVOL1, is negatively correlated with LogTA and each ESG variables. In particular, its correlation with governance (g) is -0.56, which is the lowest. On the other hand, each ESG variable is positively correlated with LogTA. Its highest correlation is found between governance is 0.72, which is the highest. Lastly, we find high correlation between each ESG variable. Especially, the correlation between environment (E) and social (S) is 0.73, which is the highest. 





Figure 1. Correlation for variables
[image: ]

4. Empirical analysis
4.1. Core results
 Now we conduct regression analysis of the relation between individual ESG performance and future firm-specific crash risk, measured in DUVOL, after controlling for other potential determinants of stock price crash. Table 2 below presents the regression analysis for individual ESG data for all firms, chaebols and non-chaebols. The results are separately organized in Panel A, Panel B and Panel C respectively.

Table 2. Regression analysis on the effect of ESG performance on stock crash risk 
(all firms, chaebols, non-chaebols)
	 
	(A) DUVOL1
	(B) DUVOL1
	(C) DUVOL1

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p

	e
	-0.10
	-0.00 – -0.00
	0.043
	0.13
	-0.00 – 0.00
	0.090
	-0.18
	-0.00 – -0.00
	0.002

	s
	0.21
	0.00 – 0.00
	0.004
	0.04
	-0.00 – 0.00
	0.685
	0.22
	0.00 – 0.00
	0.029

	g
	-0.72
	-0.01 – -0.01
	<0.001
	-0.43
	-0.01 – -0.00
	0.001
	-0.80
	-0.01 – -0.01
	<0.001

	Other variables
	
	
	
	
	
	
	
	
	

	DUVOL
	0.49
	0.46 – 0.52
	<0.001
	0.46
	0.41 – 0.52
	<0.001
	0.44
	0.40 – 0.49
	<0.001

	DTURN
	-0.38
	-0.01 – -0.00
	<0.001
	-0.26
	-0.01 – 0.00
	0.104
	-0.33
	-0.00 – -0.00
	<0.001

	RETURN
	5.67
	0.03 – 0.08
	<0.001
	0.35
	-0.04 – 0.04
	0.859
	5.79
	0.03 – 0.08
	<0.001

	SIGMA
	-1.53
	-0.02 – -0.01
	<0.001
	0.71
	-0.01 – 0.02
	0.409
	-0.44
	-0.02 – 0.01
	0.437

	ROA
	-1.48
	-0.02 – -0.01
	<0.001
	-1.37
	-0.02 – -0.01
	<0.001
	-1.43
	-0.02 – -0.01
	<0.001

	LogTA
	-12.00
	-0.14 – -0.10
	<0.001
	-8.24
	-0.12 – -0.05
	<0.001
	-10.70
	-0.14 – -0.08
	<0.001

	LEV
	0.24
	0.00 – 0.00
	<0.001
	0.12
	-0.00 – 0.00
	0.051
	0.36
	0.00 – 0.00
	<0.001

	BTD
	13.83
	-0.07 – 0.34
	0.184
	-3.95
	-0.13 – 0.05
	0.405
	112.63
	0.10 – 2.15
	0.031

	(Intercept)
	-27.68
	-0.34 – -0.21
	<0.001
	-62.29
	-0.76 – -0.49
	<0.001
	-55.75
	-0.65 – -0.46
	<0.001

	Year Control
	Yes
	Yes
	Yes

	Observations
	7469
	1939
	5059

	R2 / R2 adjusted
	0.640 / 0.639
	0.528 / 0.523
	0.506 / 0.504


  
First, results for all firms in Panel A suggest that each individual ESG has contrasting effect on stock price crash in next year. Environmental (E) and governance (G) score are negative associated with one-year-ahead crash risk proxied by DUVOL. On the other hand, social (S) score has positive relation with DUVOL. For all scores, the effect of ESG on future crash is statistically and economically significant. On the other hand, as presented in Panel B and Panel C, the mitigating effect of each ESG score for chaebols and non-chaebols is quite contrasting. While environment (E) score for chaebols causes stock price crash, the same score for non-chaebols mitigates stock price crash at both statistically significant level. As well, the social (S) score for non-chaebols has positive relation with stock price crash at statistically significant level, while the score for chaebols is not statistically significant. However, interestingly, the governance (G) score for both chaebols and non-chaebols has negative relation with future stock price crash at statistically significant level, implying that the improvement of the score mitigates the stock price crash in future. The signs of coefficients on the control variables are as follows. Firms that have a higher return (RETURN) and leverage (LEV) are associated with higher chances of crash risk, while firms with high changes in yearly trading volume (DTURN), higher volatility (SIGMA), ROA (ROA) and firm size (LogTA) are related with lower chances of crash risk.
 Overall, evidences in Table 2 suggest that in perspectives of agency-cost theory, Korean firms in general, with environmental (E) and governance (G) score performances are less likely to hoard bad news and exhibit a higher level of transparency, leading to lower stock price risk in future. However, we find heterogeneous effect for environment (E) between chaebols and non-chaebols as the score causes contrasting effect on future price crash. On the other hand, while the social (S) performance of chaebols is insignificant on future price crash, the same performance for non-chaebols has a higher chance to face risk of stock price crash; this, in turn, could determine the causing effect of social (S) effect for all firms. To summarize, the results for all firms well support our H-1 and H-3. We now turn our attention to the subfactor analysis for all firms, chaebols and non-chaebols in following Table 3 below. Again, their results are separately organized in Panel A, Panel B and Panel C.

Table 3. Regression analysis on the effect of ESG performance on stock crash risk 
(all firms, chaebols, non-chaebols)
	 
	(A) DUVOL1
	(B) DUVOL1
	(C) DUVOL1

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p

	envstr
	-0.03
	-0.00 – 0.00
	0.602
	0.10
	-0.00 – 0.00
	0.235
	-0.08
	-0.00 – 0.00
	0.190

	envorg
	-0.08
	-0.00 – 0.00
	0.197
	-0.13
	-0.00 – 0.00
	0.159
	0.04
	-0.00 – 0.00
	0.601

	envmang
	-0.05
	-0.00 – 0.00
	0.382
	-0.07
	-0.00 – 0.00
	0.424
	-0.08
	-0.00 – 0.00
	0.320

	envperf
	0.04
	-0.00 – 0.00
	0.669
	-0.03
	-0.00 – 0.00
	0.794
	-0.01
	-0.00 – 0.00
	0.926

	stakeholder
	0.05
	-0.00 – 0.00
	0.178
	0.20
	0.00 – 0.00
	0.002
	-0.04
	-0.00 – 0.00
	0.404

	employee
	-0.37
	-0.01 – -0.00
	<0.001
	-0.27
	-0.01 – -0.00
	0.029
	-0.29
	-0.00 – -0.00
	0.003

	partner
	0.15
	0.00 – 0.00
	0.006
	0.11
	-0.00 – 0.00
	0.179
	0.13
	-0.00 – 0.00
	0.078

	consumer
	-0.04
	-0.00 – 0.00
	0.362
	0.06
	-0.00 – 0.00
	0.447
	-0.05
	-0.00 – 0.00
	0.347

	community
	0.13
	0.00 – 0.00
	0.043
	0.06
	-0.00 – 0.00
	0.473
	0.09
	-0.00 – 0.00
	0.339

	stockholder
	-0.49
	-0.01 – -0.00
	<0.001
	-0.30
	-0.01 – -0.00
	0.013
	-0.43
	-0.01 – -0.00
	<0.001

	board
	0.18
	-0.00 – 0.00
	0.172
	0.10
	-0.00 – 0.00
	0.543
	-0.22
	-0.01 – 0.00
	0.253

	disclosure
	-0.08
	-0.00 – 0.00
	0.130
	-0.03
	-0.00 – 0.00
	0.748
	-0.10
	-0.00 – 0.00
	0.111

	audit
	0.10
	-0.00 – 0.00
	0.154
	0.05
	-0.00 – 0.00
	0.541
	0.18
	-0.00 – 0.00
	0.085

	mangdiv
	-0.42
	-0.01 – -0.00
	<0.001
	-0.27
	-0.00 – -0.00
	0.008
	-0.39
	-0.01 – -0.00
	<0.001

	Other variables
	
	
	
	
	
	
	
	
	

	DUVOL
	0.51
	0.46 – 0.52
	<0.001
	0.47
	0.41 – 0.52
	<0.001
	0.48
	0.40 – 0.49
	<0.001

	DTURN
	-0.38
	-0.01 – -0.00
	<0.001
	-0.26
	-0.01 – 0.00
	0.104
	-0.33
	-0.00 – -0.00
	<0.001

	RETURN
	5.34
	0.03 – 0.08
	<0.001
	0.41
	-0.04 – 0.04
	0.859
	5.56
	0.03 – 0.08
	<0.001

	SIGMA
	-1.67
	-0.02 – -0.01
	<0.001
	1.08
	-0.01 – 0.02
	0.409
	-0.91
	-0.02 – 0.01
	0.437

	ROA
	-1.50
	-0.02 – -0.01
	<0.001
	-1.36
	-0.02 – -0.01
	<0.001
	-1.48
	-0.02 – -0.01
	<0.001

	LogTA
	-13.54
	-0.14 – -0.10
	<0.001
	-10.96
	-0.12 – -0.05
	<0.001
	-12.07
	-0.14 – -0.08
	<0.001

	LEV
	0.24
	0.00 – 0.00
	<0.001
	0.14
	-0.00 – 0.00
	0.051
	0.37
	0.00 – 0.00
	<0.001

	BTD
	10.34
	-0.07 – 0.34
	0.184
	-4.41
	-0.13 – 0.05
	0.405
	131.41
	0.10 – 2.15
	0.031

	(Intercept)
	-32.22
	-0.34 – -0.21
	<0.001
	-65.44
	-0.76 – -0.49
	<0.001
	-59.04
	-0.65 – -0.46
	<0.001

	Year Control
	Yes
	Yes
	Yes

	Observations
	7467
	1960
	5057

	R2 / R2 adjusted
	0.638 / 0.637
	0.528 / 0.523
	0.503 / 0.501



 For subfactors of each ESG score in Panel A, the effect on stock price crash is quite contrasting. However, for chaebols and non-chaebols in Panel B and Panel C, it seems apparent that the subfactor of stakeholder for chaebols has positive relation with future price crash at statistically significant level. On the other hand, for social subfactors, employee for all firms, chaebols and non-chaebols is consistently negatively associated with stock price crash at statistically significant level, in accordance with previous researches (Bouslah et al, 2013; Edmans, 2011). As well, the subfactor of partner for all firms and non-chaebols have positively relation with stock price crash at all statistically significant level, implying that the improvement of the subfactor causes, rather than mitigate, the future price crash. Interestingly, for governance (G) subfactors, stockholder and mangdiv are negatively associated with stock price crash at statistically significant level, implying that the improvement of the subfactor mitigate the future price crash. To summarize, regardless of the form of the firms, subfactors such as employee, stockholder and mangdiv mitigate stock price crash in next year. To summarize, the analysis for subfactors well-supports our H-2. Now we perform additional analysis to check robustness in our previous tests.

4.2. Further robustness Check
 Now we conduct additional analysis to further check a relation of ESG and subfactors with future price crash. The potential endogenous relation between them is still a concern, as endogeneity may arise due to unobservable heterogeneity when some firm-specific factors influence both ESG and crash risk. To resolve this issue, we divide the period of our samples into 2010~2014 and 2015~2019, and conduct same regression analysis for all firms, and chaebols and non-chaebols. Here, we could not measure the estimates for mangdiv since KCGS have not provided the data since 2015. The result for all firms is presented in Table 4 below.

Table 4. Regression analysis with time controls (all firms)
	 
	(A)DUVOL1
	(B) DUVOL1
	
	

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	p
	
	

	E
	-0.17
	-0.00 – -0.00
	0.021
	-0.04
	-0.00 – 0.00
	0.479
	
	

	S
	0.33
	0.00 – 0.01
	0.005
	0.09
	-0.00 – 0.00
	0.317
	
	

	G
	-0.75
	-0.01 – -0.00
	<0.001
	-0.57
	-0.01 – -0.00
	<0.001
	
	

	Subfactor
	
	
	
	
	
	
	
	

	Envstr
	0.02
	-0.00 – 0.00
	0.764
	-0.09
	-0.00 – 0.00
	0.320
	
	

	envorg
	-0.03
	-0.00 – 0.00
	0.748
	0.08
	-0.00 – 0.00
	0.491
	
	

	envmang
	-0.19
	-0.00 – 0.00
	0.079
	-0.05
	-0.00 – 0.00
	0.513
	
	

	envperf
	-0.29
	-0.01 – -0.00
	0.050
	0.18
	-0.00 – 0.00
	0.099
	
	

	stakeholder
	0.00
	0.00 – 0.00
	<0.001
	-0.09
	-0.00 – 0.00
	0.069
	
	

	employee
	-0.40
	-0.01 – -0.00
	0.001
	-0.30
	-0.01 – -0.00
	0.005
	
	

	partner
	0.13
	-0.00 – 0.00
	0.128
	0.14
	-0.00 – 0.00
	0.051
	
	

	consumer
	-0.11
	-0.00 – 0.00
	0.249
	-0.03
	-0.00 – 0.00
	0.591
	
	

	community
	0.35
	0.00 – 0.01
	0.001
	0.01
	-0.00 – 0.00
	0.899
	
	

	stockholder
	-0.55
	-0.01 – -0.00
	<0.001
	-0.41
	-0.01 – -0.00
	<0.001
	
	

	board
	0.25
	-0.00 – 0.01
	0.222
	0.22
	-0.00 – 0.01
	0.216
	
	

	disclosure
	-0.03
	-0.00 – 0.00
	0.760
	-0.14
	-0.00 – -0.00
	0.049
	
	

	audit
	0.22
	0.00 – 0.00
	0.049
	-0.02
	-0.00 – 0.00
	0.857
	
	

	mangdiv
	-0.44
	-0.01 – -0.00
	<0.001
	NA
	NA
	NA
	
	

	Other controls
	Yes
	Yes
	
	

	Year Dummy
	Yes
	Yes
	
	

	Observations
	3729
	3729
	
	

	R2 / R2 adjusted
	0.694 / 0.693
	0.549/0.548
	
	



 In the table, Panel A and Panel B refer to the period of 2010-2014 and 2015-2019 respectively. Here, the result in Panel A suggests that the sign and significance of individual ESG data are not very much different from the period for the whole period (2010-2019). However, the Panel B illustrates that the effect of environment and social on stock price crash becomes less significant, while the effect of governance remains significant. Thus, we find the consistent mitigating effect of governance across different periods. It is noteworthy that for subsectors for ESG factors, envper (E), employee (S), stockholder (G) are the only subfactors that demonstrate consistent negative sign as well as statistical significance across two different periods. Considering that envper (E) and employee (S) are factors that known to reduce the risk of stock price crash (Bouslah et al, 2013; Edmans, 2011; Liu et al, 2021), it seems reasonable to conclude that, in our research, stockholder, successfully mitigate the risk of stock price crash for Korean firms, which is theoretically in accordance with previous findings on the importance of stockholder protection (Baek et al, 2004; Jang et al, 2001) in Korean business environment. Thus, it is quite reasonable to conclude that results in Table 4 support H-1 and H-2. Now we conduct analysis for different period for chaebols and non-chaebols. The result is presented in Table 5 below.

Table 5. Regression analysis with time controls (chaebols and non-chaebols)
	 
	(A) DUVOL1
	(B) DUVOL1
	(C) DUVOL1
	(D) DUVOL1

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	P
	Estimates
	CI
	p
	Estimates
	CI
	p

	e 
	0.08
	-0.00 – 0.00
	0.548
	0.14
	-0.00 – 0.00
	0.113
	-0.27
	-0.00 – -0.00
	0.006
	-0.12
	-0.00 – 0.00
	0.079

	s
	0.07
	-0.00 – 0.00
	0.680
	-0.09
	-0.00 – 0.00
	0.448
	0.36
	0.00 – 0.01
	0.039
	0.10
	-0.00 – 0.00
	0.455

	g
	-0.44
	-0.01 – -0.00
	0.046
	-0.32
	-0.01 – -0.00
	0.047
	-0.87
	-0.01 – -0.00
	<0.001
	-0.70
	-0.01 – -0.00
	<0.001

	Subfactor
	
	
	
	
	
	
	
	
	
	
	
	

	Envstr
	0.10
	-0.00 – 0.00
	0.426
	0.21
	-0.00 – 0.00
	0.142
	-0.09
	-0.00 – 0.00
	0.254
	-0.06
	-0.00 – 0.00
	0.514

	envorg
	-0.05
	-0.00 – 0.00
	0.704
	-0.13
	-0.00 – 0.00
	0.414
	0.04
	-0.00 – 0.00
	0.739
	0.15
	-0.00 – 0.00
	0.241

	envmang
	-0.19
	-0.01 – 0.00
	0.253
	-0.08
	-0.00 – 0.00
	0.504
	-0.13
	-0.00 – 0.00
	0.380
	-0.11
	-0.00 – 0.00
	0.249

	envperf
	-0.16
	-0.01 – 0.00
	0.429
	0.07
	-0.00 – 0.00
	0.627
	-0.51
	-0.01 – -0.00
	0.030
	0.14
	-0.00 – 0.00
	0.278

	stakeholder
	0.25
	0.00 – 0.00
	0.008
	0.10
	-0.00 – 0.00
	0.281
	0.12
	-0.00 – 0.00
	0.114
	-0.14
	-0.00 – -0.00
	0.017

	employee
	-0.32
	-0.01 – 0.00
	0.096
	-0.20
	-0.01 – 0.00
	0.213
	-0.40
	-0.01 – -0.00
	0.009
	-0.20
	-0.00 – 0.00
	0.116

	partner
	0.05
	-0.00 – 0.00
	0.714
	0.13
	-0.00 – 0.00
	0.230
	0.07
	-0.00 – 0.00
	0.540
	0.13
	-0.00 – 0.00
	0.139

	consumer
	0.11
	-0.00 – 0.00
	0.453
	0.03
	-0.00 – 0.00
	0.708
	-0.05
	-0.00 – 0.00
	0.668
	-0.08
	-0.00 – 0.00
	0.383

	community
	0.18
	-0.00 – 0.00
	0.222
	-0.13
	-0.00 – 0.00
	0.217
	0.32
	0.00 – 0.01
	0.028
	-0.08
	-0.00 – 0.00
	0.499

	stockholder
	-0.52
	-0.01 – -0.00
	0.005
	-0.07
	-0.00 – 0.00
	0.662
	-0.49
	-0.01 – -0.00
	<0.001
	-0.45
	-0.01 – -0.00
	<0.001

	board
	0.46
	-0.00 – 0.01
	0.085
	-0.23
	-0.01 – 0.00
	0.262
	-0.43
	-0.01 – 0.00
	0.166
	-0.07
	-0.01 – 0.00
	0.784

	disclosure
	0.05
	-0.00 – 0.00
	0.750
	-0.09
	-0.00 – 0.00
	0.422
	-0.04
	-0.00 – 0.00
	0.701
	-0.15
	-0.00 – 0.00
	0.067

	audit
	-0.07
	-0.00 – 0.00
	0.646
	0.04
	-0.00 – 0.00
	0.681
	0.48
	0.00 – 0.01
	0.005
	-0.04
	-0.00 – 0.00
	0.773

	mangdiv
	-0.26
	-0.00 – -0.00
	0.023
	
	NA
	
	-0.46
	-0.01 – -0.00
	<0.001
	
	NA
	

	Other controls
	Yes
	Yes
	Yes
	Yes

	Time Dummy
	Yes
	Yes
	Yes
	Yes

	Observations
	964
	964
	2524
	2524

	R2 / R2 adjusted
	0.563 / 0.556
	0.447 / 0.438
	0.532/0.529
	0.454/0.450


 In Table 5, Panel A and Panel B refer to chaebols in the period of 2010-2014 and 2015-2019 respectively. Panel C and Panel D refer to non-chaebols in each period respectively. Here, the result in each Panel suggests that the negative sign of governance (G) is consistent at statistically significant level. On the other hand, for other ESG variables, environment (E) and social (s) score for non-chaebols in Panel C are found to be significant.

5. Discussion
5-1. Governance (Stockholder) and future price crash
 The results of our research bear significant importance in many aspects. Most importantly, for individual ESG factors, the mitigating effect of governance is consistently demonstrated for all samples of our interest – namely, all firms, chaebols and non-chaebols. We believe that this effect is uniquely in Korean business environment, in consideration of previous findings which mainly focus on the mitigating effect of environment (E), social (S) or ESG factors in developed markets (Bouslah et al, 2013; Dumitrescu, 2011; Edmans, 2011; Ghoul et al, 2011; Kim et al, 2014). To explain further, in the perspective of agency theory, mangers in Korean firms, regardless of their association with chaebols, would be more than willing to report and disclose their crucial information on governance to outside stakeholders and investors. This, in turn, would be considered as an effort to conform to global standard for governance, which would be favored by capital markets and investors. 
 In addition, among subfactors of governance, stockholder consistently has mitigating effect on stock price crash, regardless of the association with chaebols. It is important to illustrate the role of stockholder protection on firm value in Korea. In the perspectives of investors and capital market, the ultimate question would be whether the poor investor protections of Korean firms actually do improve. For example, the protection of minority shareholders against a particular type of expropriation by controlling minorities could be significance to investors and capital markets, which is frequently reported phenomenon for developing countries including Korea (Deakin et al, 2017; Gilson et al, 2007; Jang et al, 2001; Yoon et al, 2019). We conclude that the improvement of governance (G) score and its subfactor, stockholder, effectively prevent the risk of stock price crash for firms regardless of their association with chaebols.
5-2. The ‘insignificance’ of social performance
 
 Further, it is particularly important to note the “insignificant” effects of social (S) score, which is in contrast with previous findings highlighting the mitigating effect of the social (S) score on stock price crash. As evident in our research, the result of this score is inconsistent across all firms, chaebols and non-chaebols. The results for non-chaebols from Table 2 and all firms for 2010-2014 from Table 6 demonstrate it even causes future stock price crash at statistically significant level. This finding is in contrast with previous findings (Bae et al, 2002; Baek et al, 2004) which note that high social performance mitigates the price crash in future. In regards to this, we shed light upon contrasting effects of its subfactors. The mitigating effect of employee seems to be certain regardless of the form of the firms, which is in accordance with the previous findings that highlight its effect on firm value (Bae et al, 2021; Dumitrescu et al, 2021); most notably however, partner, another subfactor of social (S) score, has positive relationship with stock price crash for all firms and non-chaebols, implying that this subfactor causes, rather than mitigates the risk of stock price crash. To be specific, it is occasionally reported that the cooperation or win-win partnership between family firms and non-family firms deteriorate firm value in some Asian countries (Chu, 2004). In accordance with the previous findings, given their high dependency on government for last half-century, chaebols could be adopted to some government policies that ‘guarantee’ internal purchases and financing. On the other hand, the for the associated non-chaebol firms, the ‘forced’ partnership with chaebols under particular government policy could inevitably reduce its flexibility. In other words, non-chaebols would not enjoy the cross-subsidization which other chaebol-affiliates under same group may take advantage of.
To discuss further, while the partnership between chaebols and non-chaebols have strengthened after the adoption of government in last decade, the economics gains from this unique partnership is not apparent so far. Rather, it is frequently reported that the unfair price competition and different standards of capital financing demanded towards non-chaebols are often discriminatory features, which, in turn, would put them at significant disadvantages (Laborplus, 2006). We speculate that the government policy with ‘good intention’ to promote the equal economic gains for non-chaebols as with their counterpart, chaebols, may not be successful in improving their firm value, which could lead to increasing risk of future price crash.
5-3. The heterogeneity effect of environmental performance
 Lastly, we find heterogeneity effect for environment (E) score between chaebols and non-chaebols. From our findings, it seems certain that the negative relation of environmental (E) score and future price crash does not hold true for chaebols. In regards to this, we argue that in the consideration of the growth with stable profitability, the marginal effort of chaebols to meet environmental demands could not be positively recognized in the perspectives of investors and capital market. Rather, some investors may question the short-term profitability of chaebols as the marginal investment towards eco-friendly business may limit the firms’ ability to generate cash-flow in short term (Lee et al, 2008; Lee et al, 2021).
6. Conclusion
 Our main findings are summarized as follows. First, we find that there exists negative relation between governance (G) factor and stock price crash in future for all firms, chaebols and non-chaebols. This is noteworthy finding when in consideration of previous researches which focus on the mitigating effect of environment (E) and social (S) in particular. Moreover, we find that the effect of social (S) score on stock price crash is not certain in comparison with previous researches (Dumitrescu, 2011; Ghoul et al, 2011) due to the contrasting effect of its subfactors such as partner and employee relation. Rather, we find that social (S) factor for non-chaebols cause price crash in future. Second, we present that stockholder prevents the risk of stock price crash. This subfactor plays as a driving force in the improvement in governance (G) factor in overall, regardless of the form of the firms. Third, we find heterogeneity effect for environment (E) score between chaebols, and non-chaebols; the score for the former has positive relation with stock price crash, while the latter has negative relation with stock price crash. Since the profitability of chaebol-affiliates is top priority for investors, so they weight more on short-term cash flow generation aspect of chaebols. In agency-cost perspective, chaebol managers would not be willing to disclose environmental performance, which could imply higher operating cost in the eyes of investors and capital markets, so that they may question future profitability of the firms. In summary, our market samples enable us to consider factors that could be related to the unique characteristic of chaebols when mitigating stock price crash. 
 Our study makes some contributions. First, we present unique evidence on ESG score and stock price crash in Korea. Second, identify key sub-factor which demonstrates strong robustness throughout our study, stockholder, which is in line with traditional theories on agency-cost in Korean business atmosphere. Third, we find that factors that commonly known to mitigate stock price crash such as environment (E) shows distinguishable pattern in chaebol-affiliates from non-chaebols. 
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