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Does ESG Uncertainty Among Rating Agencies

Complicate Sustainable Investment?

Evidence from Korea

Abstract

This study examines how uncertainty in environmental, social, and governance (ESG) ratings by both
domestic and international rating agencies complicates portfolio returns. Using a comprehensive dataset on
listed Korean firms from 9 rating agencies over the 2011-2024 period, we find that heightened ESG rating
uncertainty creates information ambiguity, hindering investors' ability to identify truly sustainable firms.
This ambiguity triggers aversion, leading institutional investors to scale back their demand for high-ESG
stocks. Furthermore, we document a positive relationship between ESG scores and realized returns only
when ESG uncertainty is relatively low. This relationship disappears under high ESG uncertainty,
indicating that noise prevents the market from pricing ESG-related demand shocks. In contrast, when only
local rating agencies evaluate, portfolios with high ESG uncertainty tend to outperform the market,
implying that ESG uncertainty is priced as a fundamental risk factor. Our results highlight the view that
domestic agencies’ superior access to local soft information provides more detailed insights into firm

fundamentals, leading investors to interpret ESG uncertainty as compensation for risk.
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1. Introduction

Environmental, social, and governance (ESG) factors have become critical non-financial indicators for
sustainable corporate management. ESG management is now recognized not only as eco-friendly
management or corporate social responsibility, but also as an essential element for securing long-term
growth and sustainability. The strategic importance of ESG increased significantly after the Paris

Agreement in 2015. This trend accelerated in 2020 when BlackRock CEO Larry Fink stated that climate



risk would fundamentally reshape the financial system, leading to a large reallocation of capital.! The global
commitment to sustainability was further reinforced at the 2021 UN Climate Change Conference (COP 26)
in Glasgow, where more than 140 countries pledged to achieve net-zero emissions. Reflecting these global
trends, all listed firms in Korea will be required to implement mandatory ESG disclosure by 2030. The
National Pension Service of Korea has also expanded its ESG investments by adopting an integrated ESG
strategy.? This shift was further institutionalized through the adoption and expansion of the Stewardship
Code, which emphasizes the fiduciary role of institutional investors in monitoring ESG-related risks to
ensure long-term corporate value. These developments show that ESG is now a core standard for corporate

management, not a discretionary choice.

As ESG ratings have become a key tool for investors to assess corporate sustainability, a large number
of rating agencies have started to evaluate ESG factors on listed firms around the world in recent years.
Disagreement among rating agencies however often causes confusion when interpreting and using ESG
information. Because ESG evaluation relies mainly on qualitative, non-financial criteria, agencies apply
their own philosophies and values, which often leads to different ratings for the same firm. As a result, ESG
ratings show consistently low correlations across agencies (Billio et al., 2021; Gibson Brandon et al., 2021).
Berg et al. (2022) attribute these discrepancies to differences in scope, measurement, and weight, which are
made worse by a lack of transparency in rating methodologies. Christensen et al. (2022) argue that ESG
rating consistency declines as the number of rating agencies increases, suggesting that this problem will
likely intensify. Although ESG analysis is now central to asset management and capital allocation, the lack
of standardized disclosure limits the comparability of ESG data across firms, creating significant
uncertainty for investors (Amel-Zadeh and Serafeim, 2018). However, research directly examining the
asset-pricing effects of ESG uncertainty remains limited. This study addresses this gap by testing whether
the empirical findings of Avramov et al. (2021), who report that ESG uncertainty significantly affects the
relationship between ESG scores and asset prices in the U.S. market, also apply to the Korean market. We
expand our analysis by including ESG data from three local rating agencies in addition to six global
agencies, resulting in nine ESG rating providers. The inclusion of these leading domestic agencies ensures
that our dataset captures the most comprehensive ESG signals available to local market participants. Using
data from 2011 to 2024, we empirically examine how the dispersion of ESG ratings across providers affects

investor demand and asset pricing.

Our study finds that institutional investors prefer firms with high ESG scores, but this preference is
highly sensitive to ESG rating uncertainty. Portfolios of high-ESG firms have an average institutional

ownership of 29%, compared with 18.6% for low-ESG firms. When uncertainty is low, institutional

1 Retrieved from https://unfccc.int/conference/glasgow-climate-change-conference-october-november-2021.

2 The National Pension Service (NPS) of Korea is the world’s third-largest public pension fund and the largest
institutional investor in the South Korean capital market. Since launching its socially responsible investment (SRI) fund
in 2006, the NPS has played a central role in advancing ESG integration in Korea.
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investors hold 12.6% more shares of high-ESG firms relative to low-ESG firms per quarter. However, this
difference declines significantly when ESG rating uncertainty is high. This pattern suggests that ESG rating
divergence creates ambiguity aversion, serving as an information barrier that leads risk-averse institutions
to withdraw capital from high-ESG assets when signal quality is low. We also observe a link between ESG
scores and realized returns. Under low ESG uncertainty, high-ESG firms outperform low-ESG firms by
0.89% in raw returns and 0.873% in CAPM-adjusted monthly returns. These results are consistent with the
theoretical predictions of Pastor et al. (2021), who argue that increased investor preference for ESG leads
to higher realized returns. We find that the realized green premium is mainly driven by the post-2019 period,
following unanticipated positive shocks to ESG demand. Under high uncertainty, this positive relationship
disappears or becomes statistically insignificant. This indicates that the rise in ESG awareness has increased
the prices of high-ESG assets, but this effect occurs only when ESG signals are precise and reliable. Our
analysis also highlights the important roles of domestic rating agencies. We find that the risk premium
related to ESG rating uncertainty is significant for local agencies, suggesting that domestic agencies have
better access to local soft information, making their disagreement a strong signal of fundamental risk. These
findings suggest that inconsistency in ESG evaluations increases the risk of ESG investing, discourages

investor participation, and may undermine sustainable economic growth.

In this paper, we contribute to the literature on ESG analysis in three main ways. First, we expand
research on ESG rating divergence by using a comprehensive data set from both global and local rating
agencies, covering up to nine providers. Unlike previous studies that often use only a few agencies, our
approach uses a broad data set to capture the specific characteristics of an important emerging market, such
as South Korea. We show that disagreement among domestic rating agencies is a significant pricing factor
and influences investor demand.® Second, we address the mixed empirical evidence on the relationship
between ESG ratings and returns. While Péstor et al. (2021) predict a negative correlation between these
variables in equilibrium, later empirical studies have produced varied results. We provide evidence that the
premium is present when uncertainty is low and decreases when uncertainty is high, suggesting that ESG
rating divergence creates significant information asymmetry. This may prevent the market from efficiently
pricing assets with high ESG-driven demand, which helps explain the ESG premium found in earlier studies.
Finally, we present new evidence by focusing on ESG ratings from domestic agencies alone and show that
these ratings have distinct effects on asset pricing. By examining only local evaluators, we find that ESG
uncertainty is a significant priced risk factor, with higher uncertainty linked to higher realized returns. This
contrasts with results that include global agencies, where ESG uncertainty appears as noise and does not
affect pricing. Our analysis shows that domestic ESG ratings contain more firm-specific and institutional

information relevant to local markets, allowing investors to view rating divergence as a meaningful

3 This finding supports the "local information advantage" described by Coval and Moskowitz (1999) and Bae et al.
(2008), indicating that domestic intermediaries are well positioned to identify unique local risks, making their
evaluations important for local market participants.



fundamental risk factor rather than a measurement error.

The remainder of this paper is organized as follows. Section 2 reviews related literature and develops
the hypotheses. Section 3 presents the data and methodology. Section 4 explains the empirical results.

Section 5 concludes.

2. Literature review and hypothesis development

A substantial body of research has examined the relationship between firms’ ESG scores and
performance, but the evidence remains mixed. Some studies report a negative relationship between ESG
scores and returns. Hsu et al. (2023) find that firms with higher pollution intensity have higher stock returns,
indicating that environmental externalities are reflected in asset values. Barber et al. (2021) show that
investors in venture capital funds accept lower financial returns in exchange for nonpecuniary utility.
Bolton and Kacperczyk (2021) report that high-emission firms earn higher returns, which they interpret as
compensation for carbon-emission risk. In contrast, other studies find a positive association between ESG
scores and firm performance. Edmans (2011) shows that firms with higher employee satisfaction achieve
superior long-term stock returns. Nagy et al. (2016) find that investment strategies that overweight high-
ESG firms or those improving their ESG ratings generate benchmark-adjusted outperformance. Pedersen
et al. (2021) provide a theoretical framework suggesting that the ESG-return relationship may depend on

investor types and market conditions.

The results of our study are consistent with the arguments of Péastor et al. (2021). They present a
theoretical framework indicating that, in equilibrium, green assets have lower expected returns because
they offer nonpecuniary utility to ESG-oriented investors and act as hedges against climate risk. Their
model also predicts that positive shocks, such as changes in investor preferences or increased consumer
demand for green products, can lead to a revaluation in which green assets outperform and brown assets
underperform. Supporting this prediction, Pastor et al. (2022) provide empirical evidence that the high
realized returns of green assets in the U.S. from 2012 to 2020 resulted from an unexpected rise in
environmental concerns. Recent studies in Korea show similar patterns. Eom et al. (2024) report that the
green premium in the Korean stock market was negative from 2012 to 2020, but its magnitude has gradually
decreased, suggesting a possible shift to a positive relationship. Similarly, Lee and Lee (2023) find that
increased investor attention to ESG after the COVID-19 pandemic led to significant positive abnormal

returns for portfolios focused on high-ESG firms.

Compared with studies on ESG scores and firm performance, relatively few directly examine the role
of ESG uncertainty. Gibson Brandon et al. (2021) analyze disagreements among ESG raters and find that
greater divergence is linked to higher stock returns, which suggests that investors require a risk premium

for uncertainty. Avramov et al. (2022) argue that mixed evidence on ESG-return relations may result from



this uncertainty, which is important for both asset pricing and portfolio choice. They show that higher
uncertainty increases effective betas, reducing the return gap between green and brown firms and

weakening the negative ESG-return relation predicted by Pastor et al. (2021).

ESG uncertainty also influences investor demand. Avramov et al. (2022) demonstrate that investors
view stocks as riskier when uncertainty is higher, causing ESG-sensitive investors to reduce their holdings
in green firms. Recent evidence from Asian markets highlights the negative informational effects of rating
divergence. Wang et al. (2024) report that ESG rating divergence shapes investors' perceptions of ESG
performance and significantly reduces excess stock returns. ESG uncertainty also affects the information
environment. Hu et al. (2023) introduce the concept of "green fog," showing that rating disagreement
creates an opaque information environment that enables corporate greenwashing. This result is consistent
with Li and Cheng (2024), who find that such opacity encourages real earnings management. Rating
divergence also lowers stock price informativeness (Hu et al., 2024), exacerbating information asymmetry
to the extent that it amplifies stock price crash risk (Sun et al., 2025). He et al. (2025) further demonstrates

that such divergence translates into a financial burden by driving up a firm's cost of equity financing.

These findings indicate that divergence in evaluations is not simply noise but a key information
friction that distorts market signals and raises investment risk. This friction reduces the appeal of green
assets for investors. Although the literature presents mixed evidence on the uncertainty premium in stock
returns, we expect ESG scores to be positively associated with firm performance when uncertainty is low,
but this relationship becomes distorted or insignificant when uncertainty is high. Institutions typically prefer
high-ESG firms to meet fiduciary duties (Krueger et al., 2020). However, Epstein and Schneider (2008)
show that investors discount information signals with unknown precision. In this context, divergence in
ESG ratings creates information asymmetry and makes it harder to identify truly sustainable firms, leading
risk-averse institutions to view such firms as "ambiguous" rather than "green" (Berg et al., 2022). As a
result, even if a firm has a high average ESG score, high uncertainty reduces the credibility of this signal,
triggering investor sentiment and causing institutions to limit their exposure to avoid potential
misclassification risks (Avramov et al., 2022; Chen et al., 2025). Based on this, we propose our first

hypothesis:

Hypothesis 1: (Ambiguity Aversion Hypothesis) Institutional investors exhibit a preference for firms with

higher ESG scores, but this demand decreases as ESG rating uncertainty increases.

In asset pricing, we propose that the "realized green premium" resulting from positive demand shocks
depends on signal clarity (Péastor et al., 2022). When rating uncertainty is low, the ESG score provides a
precise signal, enabling the market to reflect demand shocks in prices efficiently. In contrast, when
uncertainty is high, the ESG score becomes a noisy signal. Diether et al. (2002) state that opinion dispersion
impedes efficient information incorporation, and Avramov et al. (2022) find that high uncertainty lowers

the effective "ESG beta," causing green stocks to resemble brown stocks. This suggests that, under high
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uncertainty, price pressure from ESG demand is weakened by noise, making the link between ESG scores

and realized returns insignificant. Therefore, our second testable hypothesis is as follows:

Hypothesis 2: (Green Premium Hypothesis) ESG scores are positively associated with realized stock
returns when ESG rating uncertainty is low. However, this relationship is insignificant when ESG rating

uncertainty is high.

Lastly, we examine the implications of ESG uncertainty by focusing on the specific role of domestic
rating agencies. The literature on local information advantage states that domestic intermediaries have
better access to "soft information" that global counterparts may miss (Coval and Moskowitz, 1999; Bae et
al., 2008). Therefore, Korean domestic rating agencies are more likely to identify local risks and include
them in their evaluations. Unlike rating divergence from global agencies, which often arises from limited
understanding of local contexts, disagreement among informed domestic agencies likely reflects genuine
knowledge of a firm’s fundamental value as perceived by local agencies. Consistent with Zhang (2006),
we propose that firm risk can be compensated by higher returns when domestic experts disagree. Investors
are likely to interpret such divergence not as noise, but as a clear signal of fundamental risk. Rational asset-
pricing theory, such as Barry and Brown (1985) and Merton (1987), indicates that if this uncertainty
represents non-diversifiable risk, investors will require a higher expected return to hold these assets.
Therefore, we argue that uncertainty from domestic agencies serves as a priced risk factor. We state our

third hypothesis as follows:

Hypothesis 3: (Local Information Hypothesis) ESG rating uncertainty from domestic agencies is a

significant priced risk factor, resulting in higher realized returns for firms with greater uncertainty.

3. Data and descriptive statistics

3.1. ESG data

The sample includes firms listed on the KOSPI and KOSDAQ that are subject to ESG evaluations.
We use ESG data from nine rating providers: three domestic agencies (Korea ESG Standards Institute
(KCGS), Korea ESG Research Institute, and Sustinvest) and six global agencies (Bloomberg, LSEG,
MSCI, KLD, Moody’s, and S&P Global). The selection of these three domestic agencies follows the
Financial Services Commission (FSC) of Korea’s reference to them as the three major ESG rating
agencies in the domestic market (FSC, 2023). The sample period covers 2011-2023, based on the year
of ESG release. To ensure reliability, we include only years in which at least 100 firms were rated.
Because the analysis requires each firm to be rated by at least two agencies per year, the study begins

in 2011.



Bloomberg and LSEG data were obtained via terminals. Moody’s and S&P Global data were
collected from the ESG portal of the Korea Exchange. Data from the remaining agencies were acquired
directly from the providers. We focus on composite ESG ratings and scores. KCGS and the Korea ESG
Research Institute provide "Integrated ESG Ratings," Sustinvest offers "Size-adjusted ESG Ratings,"
Bloomberg, LSEG, Moody’s, and S&P Global report "ESG scores," and MSCI supplies "ESG Ratings."
Although KLD does not provide integrated scores, we construct a composite measure by aggregating
all "strength” items and subtracting all "concern” items, following Lins et al. (2017) and Berg et al.
(2022). The nine agencies use different rating scales and coverage criteria. Domestic agencies and
MSCI use a seven-tier scale, while LSEG, Moody’s, and S&P Global use a 0—100 scale. Bloomberg
reports scores from 0 to 10, and KLD scores in our sample range from -6 to 8. Domestic agencies
evaluate a broad universe of Korean firms across industries, while global agencies primarily cover large
multinational Korean companies. Panel A of Table 1 reports the number of firms rated annually by each
agency, and Panel B shows the number of firms covered by N agencies. These panels show that limiting
the sample to firms rated by all agencies would significantly reduce both the sample size and the time

horizon.

We interpret divergence in ESG scores across agencies as a proxy for ESG uncertainty, which
reflects the lack of consensus about a firm’s ESG profile and the challenges investors face in assessing
it. Following Avramov et al. (2022), we compute pairwise disagreements in ESG scores across agencies
and average the results. This method maximizes the use of available data and maintains comparability
across agencies with different coverage. It also measures the ESG characteristics that investors perceive,

because most investors do not have access to the full set of ESG information from all rating providers.

The construction proceeds as follows. For each year, we identify pairs of agencies that evaluate the

same firms. Firms are ranked on each agency’s original scale, and these rankings are normalized to

percentiles between 0 and 1. For each agency pair, we use the average percentile as the pairwise ESG score

and the cross-sectional standard deviation as the measure of pairwise ESG uncertainty.* We then average

these values across all agency pairs for each firm to obtain firm-level ESG scores and ESG uncertainty.

TABLE 1 HERE

Table 2 presents descriptive statistics for ESG variables. The mean ESG score is 0.451, and the mean

ESG uncertainty is 0.167. In Panel B, the average correlation across agencies is 0.431, with a range from

0.146 to 0.734. KLD and Sustinvest have the lowest average correlations with other agencies (0.308 and

0.306, respectively) and the highest uncertainty (0.189 and 0.186). In contrast, S&P Global shows the

highest correlation at 0.603.

4 If the percentile ranks assigned by two rating agencies to firm i in year t are denoted by a;. and b; ;, the ESG

uncertainty for that agency pair is defined as @



TABLE 2 HERE
3.2. Firm data

To empirically assess the asset-pricing implications of ESG variables, we combine ESG scores with
firm-level accounting, financial, and monthly stock return data from DataGuide. Firm size, Log(Size), is
measured as the natural logarithm of market equity at the end of June in year t. Book-to-market, Log(BM),
is calculated using book equity at the fiscal year-end of t—1, where book equity equals total assets plus
deferred tax liabilities, minus preferred equity and deferred tax assets. This value is divided by market
equity in December of t-1 (Fama and French, 1993). Momentum, 10M Momentum, is defined as cumulative
returns from month t-12 to t-3, excluding the most recent two months. Gross profitability is calculated as
(sales minus cost of goods sold) divided by total assets, following Novy-Marx (2013). Leverage is defined
as total debt at fiscal year-end t-1 divided by market equity in December of t—1 (Bhandari, 1998). Table 3
presents descriptive statistics for these variables.

TABLE 3 HERE

4. Empirical analysis and results

4.1. Institutional investor demand

In this section, we test our first hypothesis: investor demand increases with higher ESG scores but
declines as ESG uncertainty rises. We use institutional ownership to measure demand for ESG investment.
This approach is appropriate because institutional investors typically include ESG considerations in their
portfolio decisions (Krueger et al., 2020), while individual investors face higher costs in acquiring and
processing ESG information due to informational asymmetry. When professional evaluators disagree on a
firm’s ESG standing, retail investors find it more difficult to invest according to their ESG preferences and
therefore rely more on financial institutions. This relationship supports the use of institutional ownership
as a proxy for ESG investment demand. We calculate institutional ownership quarterly as the number of
shares held by institutional investors divided by the total number of shares outstanding.

The empirical method is as follows. At the end of year T, firms are independently sorted into terciles
based on their ESG scores and ESG uncertainty, resulting in nine (3 x 3) portfolios. Firms in the lowest
terciles are classified as the “Low” category for each variable. For each portfolio, we calculate the average
institutional ownership in each quarter of year T+1, and rebalance the portfolios at the end of T+1. We then
compute the time-series average of quarterly institutional ownership for each portfolio, the difference in
ownership between the high- and low-ESG-score portfolios (“HML-S™), and the difference between the
high- and low-uncertainty portfolios (“HML-U). We adjust standard errors using the Newey and West
(1987) procedure to address autocorrelation.

Panel A in Table 4 presents the results. The “All” column shows ownership patterns when portfolios

are sorted only by ESG scores, regardless of uncertainty. As expected, institutional investors prefer green
9



firms with higher ESG scores. Stocks in the lowest ESG tercile have an average ownership ratio of 18.6%,
while those in the highest tercile have a ratio of 29%, which is 56% higher. Second, the difference in
institutional ownership between high- and low-ESG-score portfolios (“HML-S”) becomes smaller as ESG
uncertainty increases. When uncertainty is low, institutional ownership of green assets is 12.6 percentage
points higher than that of brown assets. When uncertainty is high, this difference falls to 8 percentage
points. The “HML-U” column shows that this reduction occurs because ownership of brown assets rises by
2.5 percentage points, while ownership of green assets falls by 2.1 percentage points. This pattern indicates
that investors clearly separate green and brown firms when uncertainty is low, but as uncertainty increases,
their confidence in these classifications weakens, resulting in more similar ownership patterns for both
types of assets.

We also conduct the analysis for two subperiods: 2012-2018 and 2019-2024. In Korea, the
Stewardship Code expanded in 2018, first through the National Pension Service and later through insurance
companies and asset managers, which increased institutional engagement and responsible investment
practices. The Stewardship Code requires institutional investors to meet fiduciary responsibilities by
actively engaging with portfolio firms, including exercising voting rights, to support sustainable corporate
growth and improve investment returns (Korea Exchange). These institutional changes have made ESG
considerations more prominent in investment decisions. Therefore, we expect institutional ownership of

high-ESG assets to have increased more significantly after 2019.

Panels B and C present average institutional ownership for each portfolio by subperiod. Preferences for
green assets become more consistent and stronger after 2019. In the post-2019 period, institutional
ownership of low-ESG stocks is 14.3%, while ownership of high-ESG stocks is 24.8%, representing a 73%
difference supported by large t-statistics. In the pre-2019 period, institutional ownership of green stocks
exceeded that of brown stocks by 47%. In both subperiods, higher ESG uncertainty is linked to increased
demand for brown firms and decreased demand for green firms, which reduces the ownership gap by ESG
score. This effect is especially strong after 2019, when demand for brown stocks rises to nearly 30% as
uncertainty increases. Overall, the results show that greater institutional attention to ESG has significantly
increased demand for high-ESG firms. However, higher ESG uncertainty causes institutions to shift toward

low-ESG firms, reducing the difference in ownership based on ESG scores.

Overall, the results show that institutional investors prefer high-ESG firms, especially after 2019 when
ESG considerations became more prominent. However, this preference declines as ESG rating uncertainty
rises, suggesting that institutions have less confidence in ESG classifications. These findings suggest that

ESG uncertainty complicates institutional investors” ESG investment decisions.

TABLE 4 HERE
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4.2. Asset pricing implications

Our second hypothesis predicts a positive relationship between ESG scores and CAPM alphas when
ESG uncertainty is low, but this relationship becomes unclear as uncertainty increases. To test this
hypothesis, we conduct a cross-sectional analysis of asset returns. Unlike the analysis of investor demand,
which incorporates ESG uncertainty directly, the portfolio-level analysis uses a conditional double-sort
procedure to better identify the effect of ESG uncertainty on returns. At the end of year T, we first sort
firms into terciles based on ESG uncertainty. Within each uncertainty tercile, we independently sort firms
into terciles based on ESG scores, resulting in nine (3 x 3) portfolios. Firms in the lowest tercile for each
variable are labeled “Low.” For each portfolio, we calculate value-weighted monthly returns in year T+1
and rebalance portfolios at the end of T+1. Additionally, within each uncertainty tercile, we implement a
zero-cost long-short trading strategy that buys firms in the highest ESG-score tercile and sells firms in the
lowest tercile. The return on this strategy, defined as the difference between the return on the high-ESG
portfolio and the low-ESG portfolio, is denoted “HML-S.” Conversely, within each ESG score tercile, we
construct a strategy that sells stocks in the highest-uncertainty tercile and buys stocks in the lowest-
uncertainty tercile, which yields the “HML-U” return. We then calculate the time-series averages of

monthly portfolio returns and long-short strategy returns.

To assess excess performance, we estimate risk-adjusted returns using both simple excess returns and
alphas from the Capital Asset Pricing Model (CAPM), the Fama-French-Carhart four-factor model (FFC),
and the Fama-French six-factor model (FF6). CAPM measures exposure to market risk, with the market
factor defined as the excess return on the KOSPI index over the 91-day CD rate. The FFC model extends
CAPM by including size (SMB), value (HML), and momentum (MOM) factors, as defined in Fama and
French (1993) and Carhart (1997). The FF6 model (Fama and French, 2018) further adds profitability
(RMW) and investment (CMA) factors. We estimate returns on all factors except the market factor using
the 2x3 portfolio construction method from Fama and French (1993, 2015), based on average return spreads
across factor portfolios. The risk-adjusted return of interest is the portfolio’s excess return after accounting
for factor exposures, calculated as the intercept from the relevant time-series regression. We correct

standard errors for autocorrelation using the Newey and West (1987) procedure.

Table 5 presents several significant findings. First, when ESG uncertainty is low, the long-short
portfolio sorted by ESG scores (“HML-S”) generates a statistically significant monthly return of 0.890%.
This result indicates a positive relationship between ESG scores and future performance in low-uncertainty
environments. The risk-adjusted returns support this conclusion: the CAPM-, FFC-, and FF6-adjusted
“HML-S” returns are 0.873%, 0.922%, and 0.907%, respectively, showing that portfolios of high-ESG firms
outperform those of low-ESG firms even after accounting for conventional risk factors. These results are
consistent with Pastor et al. (2022), who argue that the strong realized returns of green assets in the United
States over the past decade were due to a larger-than-expected increase in environmental concerns. They

also align with the theoretical predictions of Pastor et al. (2021), who show that unanticipated increases in
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investor interest in ESG cause green firms to outperform and brown firms to underperform. Therefore, the
Korean evidence suggests that increased attention to ESG has shifted investor preferences in a way that
influences realized returns. Second, the significant positive relationship between ESG scores and future
returns does not appear in the other uncertainty terciles. When ESG uncertainty is high, the effect of ESG
scores on performance is unclear. In addition, the “All” column, which sorts portfolios only by ESG scores,
shows that the HML-S strategy does not produce significant returns, indicating that ESG scores alone do
not predict stock performance. This finding aligns with Pedersen et al. (2021), who report limited return

predictability from unconditional ESG scores.

The “All” row of Table 5 presents returns for portfolios sorted only by ESG uncertainty. Overall, ESG
uncertainty itself does not show a meaningful association with performance. However, when the analysis
focuses on firms with low ESG scores, the long-short portfolio based on uncertainty (“HML-U") produces
statistically significant returns of 0.972% for simple returns and 0.950% and 0.942% for FFC- and FF6-
adjusted returns at the 1% significance level. The CAPM-adjusted return of 0.954% is also significant at
the 5% level. The concentration of the uncertainty premium within the low-ESG tercile suggests that
investors perceive rating disagreement as a salient risk factor primarily for firms with poor ESG profiles,
demanding higher compensation for the added ambiguity. Conversely, the lack of significance in other
groups implies that when using a mixture of global and local ratings, ESG uncertainty may largely act as
unpriced noise that obscures fundamental signals. This motivates a more focused examination of domestic

rating agencies in Section 4.4.
TABLE 5 HERE

While the full-sample results offer important insights, the rapid growth of ESG finance in recent years
suggests that the effects of ESG scores and ESG uncertainty may change over time.® The introduction of
stewardship codes around 2019 strengthened institutions’ responsible investment practices, and the
COVID-19 pandemic significantly increased market awareness of firms’ nonfinancial risks. To examine
this possibility, we repeat the portfolio-based asset-pricing analysis for two subperiods: 2012-2018 and
2019-2024. As shown in Section 4.1, responsible investment practices and investor demand for ESG
increased significantly around 2019. Supporting this view, Lee and Lee (2023) report that before COVID-
19, investors rarely recognized ESG risk, and ESG investing had little effect on investment utility. After
the pandemic, investor attention to ESG increased sharply, leading to a shift in preferences. Based on this
evidence, we hypothesize that the positive relationship between ESG scores and realized returns under low

ESG uncertainty reflects greater ESG awareness and should be more evident in the post-2019 period.

Table 6 presents portfolio returns and risk-adjusted returns for each subperiod, including long—short

portfolios. The left panel shows results for the pre-2019 sample, and the right panel shows results for the

> According to the 2020 Korea ESG Finance White Paper, the ESG finance market reached KRW 492 trillion at the
end of 2020, a 242% increase compared to 2017.
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post-2019 sample. In the pre-2019 period, there is no meaningful relation between ESG scores and returns
or between ESG uncertainty and returns. In contrast, the post-2019 results align with expectations and
reflect a market environment with increased attention to ESG. After 2019, the return spread across ESG
scores (“HML-S”) under low ESG uncertainty increases, driven by a sharp decline in alphas for low-ESG
portfolios. This suggests that the post-2019 widening of the HML-S spread is consistent with capital
reallocating away from low-ESG firms following a positive ESG demand shock. The CAPM-adjusted
return for the low-ESG portfolio is —1.084% per month and is statistically significant (t = —2.11).
Consequently, the CAPM-adjusted return on the “HML-S” portfolio under low uncertainty rises to 1.502%
per month. In other uncertainty terciles, there is no clear relation between ESG scores and returns. Results
based on FFC- and FF6-adjusted returns show a similar pattern. Additionally, the long—short portfolio based
on ESG uncertainty (“HML-U”) continues to generate significant returns only within the low-ESG-score
tercile, consistent with the full-sample analysis. The magnitude of these returns is greater in the post-2019
period, mainly due to a substantial rise in the FFC- and FF6-adjusted returns of brown assets under high
uncertainty, which reach 0.842% and 1.072%, respectively.

Overall, these findings align with the full-sample results but show that the effects intensified after
2019, when investors’ perceived utility from ESG investing increased and ESG-related risks became more
prominent. The evidence supports the argument in Section 4.2 that greater attention to ESG after 2019 led
to higher realized returns. In addition, the marked increase in return volatility for low-ESG firms in relation
to ESG uncertainty suggests that rising ESG awareness may have increased investors’ tendency to avoid
brown assets in the Korean market.

TABLE 6 HERE

4.3. Robustness checks

To assess the robustness of the results in Section 4.2 at the individual stock level, we use Fama and
MacBeth (1973) regressions to analyze the relationship between ESG variables and expected returns. We
estimate monthly cross-sectional regressions using Equation (1).

Perfim = ag+ By * ESGy 1 + B * ESG; 1 X Low ESG Uncertainty, .,
+ B3 * Low ESG Uncertainty;m,_1 + B’ ,Mim_1 + €im (D)

The dependent variable, Perf; ,,, is measured as either the excess return of stock i in month m or the
CAPM-adjusted return. Excess returns are calculated as stock returns minus the risk-free rate. CAPM-
adjusted returns are calculated by subtracting the product of the stock’s beta and the market excess return
from the stock’s excess return. Betas are estimated using a five-year rolling window. All independent
variables are lagged by one month to address concerns about reverse causality. ESG; ,,_4 represents the

ESG score of firm i in month m-1. Low ESG Uncertainty is a dummy variable equal to one if firm

im-1
1’s ESG uncertainty in month m-1 is in the lowest tercile, and zero otherwise. The interaction term ESG; ,,,—4
X Low ESG Uncertainty,  _, measures the effect of ESG scores on returns when uncertainty is low. The
vector M;,—, includes standard firm characteristics (e.g., Log(Size), Log(Book-to-Market), 10M

13



Momentum, gross profitability, and leverage) to control for other factors affecting returns. Annual ESG
variables for year t-1 are matched with monthly returns from January to December of year t. Annual
accounting variables for fiscal year t—1 are matched with monthly returns from July of year t to June of year
t+1, following Fama and French (1993). All accounting variables are winsorized at the 5% level each month

to reduce the influence of outliers. The sample covers January 2012 to May 2024.

Table 7 reports regression coefficients and t-statistics adjusted with Newey and West (1987) standard
errors. The main coefficient of interest, 5,, measures the interaction between ESG scores and low ESG
uncertainty. If the portfolio-level results indicate a stable positive relationship between ESG scores and

future performance, 8, should be positive.

First, we find that the coefficient on ESG scores is insignificant in all model specifications, indicating
that ESG scores alone do not predict stock returns effectively. This result aligns with the discussion in
Section 4.2. Second, the coefficient on the interaction between ESG scores and low ESG uncertainty is
positive but statistically insignificant when estimated over the entire sample period. This suggests that even
under low uncertainty, a stable positive relationship between ESG scores and expected returns is difficult
to establish over time. Pastor et al. (2022) note that realized returns are often used as a proxy for expected
returns in empirical asset pricing, but high realized returns do not necessarily indicate higher expected
returns. In our analysis, although long—short portfolios produce significantly positive realized returns during
periods of increased ESG awareness, the full-sample Fama—MacBeth estimates show that these return

patterns do not provide evidence of a structural change in expected returns.

When the sample is split around 2019, the relationship between ESG scores and returns becomes
statistically significant in the Fama—MacBeth regressions for the post-2019 subsample with low ESG
uncertainty. This contrast between subperiods provides compelling evidence that the market’s pricing
mechanism for ESG information has undergone a structural transformation. Specifically, as ESG awareness
intensified following the expansion of stewards € hip codes and the COVID-19 pandemic, the increase in
realized returns associated with ESG scores has reached a magnitude that is robustly observable in monthly
cross-sectional regressions. The evidence suggests that while ESG scores may not act as a long-run
predictor of expected returns over the entire decade, they have become a potent driver of realized return
fluctuations in the modern ESG-conscious era. Overall, these results indicate that ESG scores may influence
short-term market reactions and realized return changes, but their ability to predict long-term expected

returns across the full sample period remains limited.

TABLE 7 HERE
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4.4. The role of domestic ESG rating agencies

This section tests Hypothesis 3, which states that the effect of ESG uncertainty is stronger when
measured by domestic rating agencies. Based on the local information advantage, we examine whether

market participants view signals from domestic agencies as more important.

Domestic ESG rating agencies may differ systematically from international agencies in evaluation
criteria and methodology. Consistent with the local information advantage documented by Coval and
Moskowitz (1999) and Bae et al. (2008), domestic ESG rating agencies are likely to process locally
embedded soft information that is less accessible to foreign evaluators, leading to systematic divergence in
ESG evaluations. They are also better able to reflect institutional features specific to the Korean market,
including owner-related risks in family-controlled conglomerates and shared risks among affiliated firms.
This enables them to develop ESG assessment models suited to local conditions. Based on these factors,
we separately analyze the asset-pricing effects of ESG measures based only on domestic rating agencies
and compare these results with those from the full set of rating providers. To ensure comparability with the
baseline analysis and maximize the use of domestic data, we focus on the 2019-2024 period and use ESG
ratings from three major Korean providers: the Korea ESG Standards Institute (KCGS), Sustinvest, and the

Korea ESG Research Institute.

Table 8 shows the results and enables direct comparison with the post-2019 findings in Table 6. Using
only domestic ESG ratings produces results that are qualitatively similar to the baseline. When ESG
uncertainty is low, a long-short portfolio ("HML-S") based on ESG scores generates statistically significant
positive returns, including raw returns (1.139%), CAPM-adjusted returns (1.103%), FFC-adjusted returns
(1.002%), and FF6-adjusted returns (0.891%). In contrast, under high ESG uncertainty, the positive
relationship between ESG scores and alphas is no longer statistically significant. The striking difference
lies in the broader pricing effect of ESG uncertainty. Compared with Table 6, the long-short returns based
on ESG uncertainty ("HML-U") are positive on average across all ESG score terciles. Although statistical
significance remains weak in the highest ESG score tercile, the FFC- and FF6-adjusted returns are positive
and significant in the other terciles. Compared with the baseline results, where statistically significant
"HML-U" returns appear only in the lowest ESG score tercile, these findings indicate that the risk-premium
effects related to ESG uncertainty are more broadly present when ESG measures use domestic rating
agencies. Crucially, the 'All' row in Table 8 reveals that firms in the high-uncertainty tercile deliver
consistently significant risk-adjusted returns across CAPM, FFC, and FF6 models, with FF6-adjusted
alphas reaching 0.639% (t=3.81). This unconditional significance suggests that domestic ESG uncertainty
is a fundamental risk that investors are paid to take, rather than mere noise that only appears under specific
conditions. One possible explanation is that domestic ESG ratings are more closely aligned with the
information and decision frameworks of local investors, making rating disagreement a more relevant and
economically meaningful source of perceived risk. Consequently, domestic ESG rating uncertainty acts as
an economically meaningful risk factor that carries a wider impact on asset pricing.
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TABLE 8 HERE

5. Conclusion

In recent years, a large number of rating agencies have started to evaluate the ESG performance of
listed firms globally. Disagreements among rating agencies however often cause confusion when
interpreting and using ESG information. In that regard, this study examines the asset pricing and portfolio
choice implications of ESG rating uncertainty using a comprehensive dataset on Korea listed firms from

nine domestic and global rating agencies for the 2011-2024 period.

We find that heightened ESG rating uncertainty creates information asymmetry, hindering investors'
ability to identify truly sustainable firms. Our analysis first reveals that institutional demand for high-ESG
firms is sensitive to information quality. This demand significantly declines when rating uncertainty is high,
a view consistent with the ambiguity aversion hypothesis. Second, we find a positive relationship between
ESG scores and realized returns when rating uncertainty is low, whereas this relationship disappears under
high uncertainty, suggesting that noise impedes the market's ability to price ESG information. Lastly, we
document that uncertainty derived from domestic agencies is positively associated with realized returns.
This supports the view that local intermediaries possess superior access to soft information, and their

disagreement serves as a proxy for fundamental risk.

Our results suggest that for investors, relying on ESG scores without accounting for rating uncertainty
may lead to inefficient portfolio allocation. From a policy perspective, the evidence highlights the potential
benefits of standardized disclosure frameworks in reducing information asymmetry and improving market
efficiency. Our study may serve as a foundation for future research in several directions. First, future studies
could examine the period following the implementation of mandatory disclosure requirements, which
would provide valuable insights into the evolution of sustainable financial markets. Additionally, while this
study provides evidence on the informational role of domestic agencies within a single country, extending
this analysis to other emerging markets would help clarify the generalizability of local information

advantages.
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Appendices

<Appendix 1> Firm variable definitions

All firm characteristics are measured following the standard Fama—French timing convention. Accounting variables

measured at the fiscal year-end of year t—1 are matched to one-month-ahead stock returns from July of year t through

May of year t+1. Market capitalization measured at the end of June of year t is matched to one-month-ahead returns

from July of year t through June of year t+1.

Variable

Definition

Excess Return

Monthly stock return in excess of the 91-day certificate of deposit (CD) rate.

CAPM-Adjusted Return

The stock’s excess return minus the product of its beta and the market excess return.
The market excess return is calculated as the KOSPI index return minus the 91-day CD rate. Beta is

estimated using a five-year rolling window.

Institutional ownership, calculated quarterly as the number of shares held by institutional investors

10
divided by total shares outstanding.
Log(Size) The natural logarithm of common equity market capitalization measured at the end of June of year t.
The natural logarithm of the book-to-market ratio, defined as book equity measured at the fiscal year-
Log(BM)

end of year t—1 divided by market capitalization at the end of December of year t—1.

10M Momentum

The cumulative stock return from 12 to 3 months prior, excluding the most recent two months.

Gross Profitability

Revenues minus cost of goods sold, scaled by total assets, measured at the fiscal year-end of year t—1.

Leverage

The ratio of total debt to market capitalization, measured at the fiscal year-end of year t—1.
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Tables

<Table 1> Number of Firms in the Sample by Year

Panel A reports the number of firms rated by each rating agency in each year. Panel B shows the number
of firms that are simultaneously rated by N rating agencies in each year, where N ranges from 1 to 8.

Panel A: Number of Firms Rated by Each Rating Agency

Year KCGS  Sustinvest ggsrs:rffﬁ]sti wte  Bloomberg  LSEG MSCI KLD S&P Moody’s
2011 378 400 0 0 0 0 0 0 0
2012 794 505 0 0 172 109 0 0 0
2013 864 601 0 0 101 126 0 0 0
2014 878 603 0 0 105 136 0 0 0
2015 825 595 0 0 109 139 0 0 0
2016 865 873 0 164 118 135 0 0 0
2017 851 882 0 167 121 137 113 0 0
2018 881 971 0 171 131 157 378 0 0
2019 875 1007 934 176 136 217 135 0 0
2020 908 999 945 181 152 427 0 0 0
2021 950 1004 1001 186 159 422 0 346 0
2022 761 1045 1029 370 164 392 0 374 118
2023 759 1065 1048 373 174 235 0 363 110
Panel B: Number of Firms Covered by Multiple ESG Rating Agencies

Year 1 2 3 4 5 6 7 8 N>=2
2011 332 223 0 0 0 0 0 0 223
2012 423 330 55 83 0 0 0 0 468
2013 402 421 32 88 0 0 0 0 541
2014 435 409 31 94 0 0 0 0 534
2015 462 348 42 96 0 0 0 0 486
2016 86 638 84 19 93 0 0 0 834
2017 140 607 90 11 9 93 0 0 810
2018 152 533 191 48 20 101 0 0 893
2019 115 83 575 141 24 22 94 0 939
2020 139 117 463 212 54 122 0 0 968
2021 278 187 339 193 97 62 110 0 988
2022 292 191 331 130 97 95 29 101 974
2023 331 287 268 127 123 53 47 81 986
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Table 2 presents summary statistics for the ESG variables used in this study. Panel A reports the average
level of pairwise ESG uncertainty for each rating-agency pair. Panel B presents the correlations of pairwise
ESG scores, computed by calculating the correlation of firm-level percentile ranks across all firms for each
year and then averaging these correlations over time. Panel C reports the mean, standard deviation, and

quantile distributions of firm-level annual ESG scores and ESG uncertainty.

<Table 2> Summary Statistics of ESG Scores and ESG Uncertainty

Panel A: Average Pairwise ESG Uncertainty

KCGS ggsrs:rfl?ﬁlsti wte  Sustinvest  Bloomberg  LSEG  MSCI KLD  Moody's ~ S&P
KCGS - 0.115 017 0.141 0148 0173 0203 0.194 0.128
ggsrg:rsr?ﬁ]stitute 0115 - 0172 0.161 0175 0166 0198 0.7 0.132
Sustinvest 017 0.172 - 0.202 0164 0189 0205 0.194 0.19
Bloomberg 0141 0.6l 0.202 - 0142 0184 0187 0.184 0.134
LSEG 0148 0175 0.164 0.142 - 016 0175 0.5 0114
MSCI 0173 0.166 0.189 0.184 016 - 0167 0.164 0.145
KLD 0203 0198 0.205 0.187 0175 0167 - - -
Moody’s 0194 017 0.194 0.184 015 0164 - - 0.132
s&p 0128 0132 0.19 0134 0114 0145 - 0132 -
Panel B: Correlations of Pairwise ESG Scores

KCGS Eg;g:rffﬁ]sﬁ e Sustinvest  Bloomberg  LSEG MSCI  KLD  Moody's ~S&P
KCGS - 0.705 0.394 0591 0495 0368 0146 0226 0.651
Eg;z:rffﬁ]smute 0705 - 0394 046 0367 0415 0252 0.361 0.643
Sustinvest 0394 0394 - 0.208 0401 0201 0219 0219 0.32
Bloomberg 0591 046 0.208 - 0588 0329 0328 0331 0633
LSEG 0495 0367 0.401 0.588 - 0.46 0441 0544 0.734
MSCI 0368 0415 0.291 0.329 046 - 0461 0.451 0577
KLD 0146 0252 0.219 0.328 0441 0461 - - -
Moody’s 0226 0361 0.219 0.331 0544 0451 - - 0.66
S&P 0651 0643 032 0.633 0734 0577 - 0.66 -
Panel C:  Summary Statistics of Firm-Level ESG Variables

Mean Std Quantile Distributions
10% 25% Median 75% 90%

ESG scores 0.451 0.203 0.189 0.301 0.432 0.608 0.733
ESG uncertainty 0.167 0.106 0.038 0.087 0.153 0.224 0.306




<Table 3> Descriptive Statistics for Firm Variables

Table 3 presents descriptive statistics for the variables used in the Fama—MacBeth regressions in Section
4.3.3. Appendix 1 provides detailed definitions of firm variables.

Obs Mean Std Quantile Distributions

10% 25% Median  75% 90%
Returns 105697 0884 14013  -1273  -6.25 0.2 6.15 14.58
Excessive returns 105697 0.714 14.016 -12.902 -6.428 -0.431 5.974 14.398
CAPM-adusted 105697 0499 12866  -1151  -6062  -0779  5.159 12,917
Log(Size) 105697  12.988 1347 11323 11043 12788 13848  15.066
Log(BM) 105697  -0176 079 1360 0725 -0.09 0.438 0.844
10M Momentum 105697 0051 0351  -0343  -0198  -0023 0215 0.586
Gross profitability 105697 0453 0132 0024 0.057 0.115 0.207 0.354
Leverage 105697 1174 1653 0073 0.19 051 133 3.16
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<Table 4> Institutional Ownership by Portfolio

Firms are independently sorted into ESG scores and ESG uncertainty terciles at the end of year T to form
nine portfolios, and quarterly institutional ownership is measured in year T+1 with annual rebalancing. We
then calculate the time-series average of quarterly institutional ownership for each portfolio, the difference
in ownership between the high- and low-ESG-score portfolios (“HML-S ), and the difference between the
high- and low-uncertainty portfolios (“HML-U"). Panel A reports the results for the full sample. Panels B
and C present subsample analyses, with results for 2012—-2018 shown in the top panel and results for 2019—
2024 shown in the bottom panel. The t-statistics reported in parentheses are adjusted using Newey-West
standard errors. *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Panel A (2012-2024)

ESG scores ESG uncertainty
Low 2 High HML-U All
Low 0.164 0.218 0.189 0.025*** (3.40) 0.186
2 0.253 0.231 0.234 -0.019 (-1.03) 0.230
High 0.289 0.316 0.268 -0.021** (-2.52) 0.290
HML-S 0.126*** (12.12) 0.098*** (7.42) 0.080*** (11.45) 0.104*** (12.98)
Panel B (2012-2018)
ESG scores ESG uncertainty
Low 2 High HML-U All
Low 0.196 0.255 0.212 0.016 (1.48) 0.220
2 0.291 0.256 0.270 -0.021 (-0.67) 0.259
High 0.326 0.350 0.302 -0.024* (-1.80) 0.323
HML-S 0.130*** (7.09) 0.094*** (4.35) 0.089*** (10.35) 0.102*** (7.59)
Panel C (2019-2024)
ESG scores ESG uncertainty
Low 2 High HML-U All
Low 0.122 0.171 0.158 0.037*** (4.41) 0.143
2 0.204 0.200 0.187 -0.017 (-1.41) 0.193
High 0.242 0.273 0.226 -0.017** (-2.21) 0.248
HML-S 0.121*** (39.47)  0.102*** (9.22) 0.067*** (6.37) 0.105*** (18.40)
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<Table 5> Portfolio Performance Sorted by ESG Scores and ESG Uncertainty

Firms are independently sorted into ESG scores and ESG uncertainty terciles at the end of year T to form nine portfolios, and value-weighted monthly returns are measured in year T+1 with annual rebalancing.
Panel A reports the time-series averages of monthly returns for each of the nine portfolios, as well as the returns on the long-short strategy that buys firms in the lowest ESG-score tercile and sells firms in the
highest ESG-score tercile (“HML-S”). The “All” column presents portfolio statistics based solely on ESG-score sorts. The “All” row reports returns for portfolios sorted only by ESG uncertainty, together with
the returns on the long—short strategy that buys stocks in the lowest-uncertainty tercile and sells stocks in the highest-uncertainty tercile (“HML-U”). Panels B, C, and D report CAPM-adjusted returns, Fama—
French—Carhart four-factor—adjusted returns, and Fama—French six-factor—adjusted returns for the portfolios, respectively. The t-statistics reported in parentheses are adjusted using Newey-West standard errors.

*, ** and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Returns

Panel B: CAPM-adjusted returns

ESG scores ESG uncertainty ESG uncertainty

Low 2 High HML-U All Low 2 High HML-U All
Low -0.152 0.437 0.821 0.972%** 0.456 -0.488 0.081 0.466 0.954** 0.107

(-0.35) (0.85) (1.58) (2.58) (1.02) (-1.52) (0.22) (1.24) (2.57) (0.37)
2 0.568 0.527 0.338 -0.230 0.377 0.218 0.193 -0.022 -0.240 0.023

(1.21) (1.31) (0.81) (-0.69) (0.95) (0.69) (0.77) (-0.10) (-0.72) 0.12)
Hiah 0.739* 0.541 0.504 -0.234 0.640* 0.385* 0.180 0.148 -0.237 0.284***

g (1.76) (1.31) (1.23) (-0.69) 1.72) (1.70) (0.92) (0.69) (-0.69) (2.73)

HML-S 0.890** 0.104 -0.316 0.184 0.873** 0.099 -0.318 0.177

(2.03) (0.22) (-0.74) (0.51) (2.00) (0.21) (-0.74) (0.49)
Al 0.597 0.516 0.480 -0.117 0.243 0.163 0.121 -0.121

(1.53) (1.39) (1.22) (-0.45) (1.37) (1.14) 0.72) (-0.47)

Panel C: FFC-adjusted returns Panel D: FF6-adjusted returns
ESG scores ESG uncertainty ESG uncertainty

Low 2 High HML-U All Low 2 High HML-U All
Low -0.496* 0.241 0.454 0.950*** 0.208 -0.474* 0.299 0.467 0.941*** 0.244

(-1.93) (0.78) (1.43) (2.69) (0.94) (-1.85) (1.01) (1.46) (2.68) (1.14)
? 0.126 0.037 -0.094 -0.220 -0.054 0.126 0.039 -0.101 -0.227 -0.055

(0.48) (0.16) (-0.44) (-0.70) (-0.32) (0.49) (0.18) (-0.48) (-0.73) (-0.34)
Hiah 0.426* 0.168 0.139 -0.287 0.307*** 0.433** 0.164 0.123 -0.309 0.301***

g (1.96) (0.91) (0.65) (-0.85) (3.34) (1.99) (0.90) (0.58) (-0.92) (3.38)

HML-S 0.922%** -0.073 -0.315 0.099 0.907*** -0.135 -0.344 0.057

(2.60) (-0.18) (-0.83) (0.35) (2.58) (-0.35) (-0.91) (0.21)
All 0.277 0.203 0.105 -0.172 0.287 0.215* 0.093 -0.194

(1.58) (1.55) (0.63) (-0.66) (1.63) (1.68) (0.57) (-0.75)
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<Table 6> Portfolio Performance Sorted by ESG Scores and ESG Uncertainty — Subsample analyses

Firms are independently sorted into ESG scores and ESG uncertainty terciles at the end of year T to form nine portfolios, and value-weighted monthly returns are measured in year T+1
with annual rebalancing. Panel A reports the time-series averages of monthly returns for each of the nine portfolios, as well as the returns on the long—short strategy that buys firms in the
lowest ESG-score tercile and sells firms in the highest ESG-score tercile (“HML-S”). The “All” column presents portfolio statistics based solely on ESG-score sorts, The “All” row reports
returns for portfolios sorted only by ESG uncertainty, together with the returns on the long—short strategy that buys stocks in the lowest-uncertainty tercile and sells stocks in the highest-
uncertainty tercile (“HML-U”). Panels B, C, and D report CAPM-adjusted returns, Fama—French—Carhart four-factor—adjusted returns, and Fama—French six-factor—adjusted returns for
the portfolios, respectively. The full sample is divided into two subsamples, with results for 2012—2018 reported in the top panel and results for 2019-2024 reported in the bottom panel.
The t-statistics reported in parentheses are adjusted using Newey-West standard errors. *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Returns

2012-2018 2019-2024
ESG scores ESG uncertainty ESG uncertainty

Low 2 High HML-U All Low 2 High HML-U All
Low 0.228 0.484 0.516 0.288 0.414 -0.621 0.380 1.197 1.817*** 0.508

(0.46) (0.81) (0.95) (0.61) (0.89) (-0.84) (0.43) (1.26) (317 (0.62)
2 0.685 0.596 0.172 -0.512 0.332 0.424 0.443 0.547 0.122 0.433

(1.17) (1.35) (0.39) (-1.11) (0.73) (0.56) (0.62) (0.73) (0.26) (0.63)
Hiah 0.588 0.338 0.181 -0.407 0.448 0.925 0.792 0.905 -0.020 0.877

9 (1.33) (0.76) (0.45) (-0.87) (1.22) (1.22) (1.06) (1.19) (-0.04) (1.25)

HML-S 0.360 -0.146 -0.335 0.034 1.546** 0.413 -0.291 0.369

(0.65) (-0.23) (-0.68) (0.07) (2.23) (0.63) (-0.39) (0.63)
All 0.529 0.370 0.158 -0.370 0.681 0.696 0.879 0.198

(1.31) (1.00) (0.41) (-1.10) (0.95) (1.00) (1.20) (0.50)

Panel B: CAPM-adjusted returns

2012-2018 2019-2024
ESG scores ESG uncertainty ESG uncertainty

Low 2 High HML-U All Low 2 High HML-U All
Low -0.006 0.243 0.289 0.295 0.181 -1.084** -0.119 0.672 1.756*** 0.012

(-0.02) (0.52) (0.61) (0.62) (0.52) (-2.11) (-0.20) (1.13) (3.24) (0.02)
2 0.448 0.370 -0.063 -0.511 0.094 -0.068 -0.033 0.026 0.094 -0.065

(0.95) (1.06) (-0.21) (-1.11) (0.34) (-0.17) (-0.09) (0.08) (0.20) (-0.26)
Hiah 0.354 0.102 -0.054 -0.408 0.213 0.419 0.271 0.396 -0.023 0.368**

9 (1.28) (0.35) (-0.19) (-0.87) (1.46) 1.12) (1.07) (1.30) (-0.05) (2.50)

HML-S 0.360 -0.141 -0.343 0.032 1.502** 0.390 -0.276 0.356

(0.65) (-0.22) (-0.70) (0.07) (2.20) (0.59) (-0.37) (0.61)
All 0.293 0.135 -0.077 -0.370 0.178 0.195 0.364* 0.186

(1.44) (0.72) (-0.32) (-1.10) (0.58) (0.89) (1.75) (0.47)
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<Table 6> Portfolio Performance Sorted by ESG Scores and ESG Uncertainty — Subsample analyses (continued)

Panel C: FFC-adjusted returns

2012-2018 2019-2024
ESG scores ESG uncertainty ESG uncertainty
Low 2 High HML-U All Low 2 High HML-U All
Low -0.071 0.219 -0.173 -0.102 0.071 -0.999*** 0.068 0.842* 1.841%** 0.184
(-0.20) (0.53) (-0.47) (-0.23) (0.25) (-2.84) (0.14) (1.70) (3.80) (0.52)
2 0.265 0.242 -0.151 -0.415 -0.006 -0.036 -0.107 0.031 0.068 -0.073
(0.67) (0.74) (-0.51) (-1.00) (-0.02) (-0.11) (-0.34) (0.10) (0.14) (-0.34)
High 0.310 0.274 -0.054 -0.364 0.277** 0.463 0.185 0.394 -0.069 0.358%***
g (1.20) (1.04) (-0.19) (-0.81) (2.14) (1.29) (0.83) (1.30) (-0.14) (2.72)
HML-S 0.381 0.055 0.119 0.206 1.462%** 0.117 -0.448 0.174
(0.79) (0.10) (0.29) (0.55) (2.89) (0.23) (-0.69) (0.41)
All 0.265 0.293* -0.146 -0.411 0.234 0.183 0.385* 0.151
(1.33) (1.78) (-0.62) (-1.25) (0.78) (0.91) (1.88) (0.38)
Panel D: FF6-adjusted returns
2012-2018 2019-2024
ESG scores ESG uncertainty ESG uncertainty
Low 2 High HML-U All Low 2 High HML-U All
Low -0.132 0.144 -0.188 -0.055 0.004 -0.865** 0.262 1.072** 1.936*** 0.379
(-0.37) (0.35) (-0.51) (-0.13) (0.02) (-2.48) (0.67) (2.21) (4.01) (1.24)
2 0.150 0.136 -0.243 -0.393 -0.121 0.162 0.088 -0.005 -0.167 0.026
(0.39) (0.44) (-0.86) (-0.94) (-0.50) (0.53) (0.29) (-0.02) (-0.38) (0.13)
High 0.392 0.285 -0.094 -0.487 0.338*** 0.440 0.295 0.365 -0.076 0.351***
g (1.56) (1.10) (-0.34) (-1.13) (2.86) (1.23) (1.41) (1.27) (-0.15) (2.76)
HML-S 0.525 0.141 0.093 0.334 1.305*** 0.033 -0.707 -0.029
(1.11) (0.25) (0.23) (0.93) (2.60) (0.08) (-1.15) (-0.08)
All 0.301 0.258 -0.197 -0.498 0.259 0.328* 0.373* 0.114
(1.54) (1.60) (-0.87) (-1.57) (0.88) (1.96) (1.94) (0.29)
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<Table 7> Fama and Macbeth Regression

This table reports the results of monthly Fama—MacBeth regressions. The regression specification used in the
analysis is given as follows:

Perfim = ag + By * ESGy 1 + B * ESG; 1 X Low ESG Uncertainty, ., + B3 * Low ESG Uncertainty; ,,_1 + ' ,Mym_1 + €m (1)

Perf; , denotes either the excess return or the CAPM-adjusted return of stock i in month m, and ESG; ,,—,
represents the ESG score. Low ESG Uncertaintyi’m_1 is a dummy variable equal to one if firm i’s ESG
uncertainty in month m-1 falls into the lowest tercile across all firms, and zero otherwise. The vector M includes
other firm characteristics, namely the logarithm of size (Log(Size)), the logarithm of book-to-market ratio
(Log(BM)), ten-month momentum (10M Momentum), gross profitability (Gross Profitability), and leverage
(Leverage). The t-statistics reported in parentheses are adjusted using Newey-West standard errors. *, **, and ***
denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Regression Results of Stock Returns on ESG Scores and ESG Uncertainty

2012-2024 pre post 2012-2024 pre post
Excess Return CAPM-adjusted Return
ESG 0.046 -0.286 0.440 0.076 -0.249 0.462
(0.12) (-0.58) (0.74) (0.19) (-0.51) 0.72)
ESG x 0.611 0.101 1.285%* 0527 0.012 1.202%
Low ESG Uncertainty ~ (1.31) (0.15) (2.07) (1.13) (0.02) (1.94)
. -0.340 -0.048 -0.726%* -0.291 -0.010 -0.659%*
Low ESG Uncertainty (-1.41) (-0.15) (-2.21) (-1.23) (-0.03) (-2.09)
: -0.233%%* -0.223* -0.242%* -0.212%* -0.219* -0.202*
Log(Size) (-2.63) (-1.77) (-2.03) (-2.49) (-1.80) (-1.74)
0.350* 0.570%* 0.064 0.311* 0.536** 0.018
Log(BM) (1.92) 2.32) (0.25) (1.69) (2.13) (0.07)
0.389 0.564 0.159 0.425 0.563 0.246
10M Momentum 17y 5) (L.17) 0.33) (1.11) (1.13) (0.42)
Gross Profitabilit 1.372%+ 2.552%% -0.310 1.406%** 2.593%%* -0.286
Y (2.50) (4.00) (-0.46) (2.64) (4.18) (-0.45)
Leverage -0.029 -0.057 0.035 -0.035 -0.061 0.024
g (-0.68) (-1.11) (0.55) (-0.87) (-1.19) (0.49)
Interceot 3.649%* 3.401* 3.941* 3.230%* 3.272% 3.148*
P (2.67) (1.84) (1.96) (2.54) (1.82) (1.80)
Obs 105697 46148 59549 105697 46148 59549
R-squared 0.0583 0.0702 0.0423 0.0562 0.0670 0.0417
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<Table 8> Portfolio Performance Sorted by ESG Scores and ESG Uncertainty — Domestic rating agencies

Firms are independently sorted into ESG scores and ESG uncertainty terciles at the end of year T to form nine portfolios, and value-weighted monthly returns are measured in year T+1 with annual rebalancing.
Panel A reports the time-series averages of monthly returns for each of the nine portfolios, as well as the returns on the long—short strategy that buys firms in the lowest ESG-score tercile and sells firms in the
highest ESG-score tercile (“HML-S”). The “All” column presents portfolio statistics based solely on ESG-score sorts. The “All” row reports returns for portfolios sorted only by ESG uncertainty, together with
the returns on the long—short strategy that buys stocks in the lowest-uncertainty tercile and sells stocks in the highest-uncertainty tercile (“HML-U”). Panels B, C, and D report CAPM-adjusted returns, Fama—
French—Carhart four-factor—adjusted returns, and Fama—French six-factor-adjusted returns for the portfolios, respectively. The analysis uses ESG data from domestic rating agencies exclusively, and the sample
period spans 2019 to 2024. The t-statistics reported in parentheses are adjusted using Newey-West standard errors. *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Returns Panel B: CAPM-adjusted returns
ESG scores ESG uncertainty ESG uncertainty

Low 2 High HML-U All Low 2 High HML-U All
Low -0.203 0.421 0.459 0.662 0.274 -0.665 -0.025 -0.084 0.581 -0.229

(-0.25) (0.61) (0.43) (1.35) (0.31) (-1.15) (-0.05) (-0.11) (1.32) (-0.38)
2 0.067 0.311 1.230 1.163* 0.626 -0.433 -0.215 0.748 1.181* 0.133

(0.10) (0.35) (1.43) (1.94) (0.90) (-1.11) (-0.43) (1.32) (1.95) (0.35)
Hiah 0.937 0.538 1.217 0.281 0.891 0.437* 0.029 0.711** 0.274 0.383**

g (1.48) (0.81) (1.62) (0.76) (1.32) (1.84) (0.14) (2.16) (0.74) (2.13)

HML-S 1.139* 0.117 0.758 0.617 1.103* 0.054 0.795 0.612

(1.74) (0.20) 0.77) (0.83) (1.69) (0.09) (0.81) 0.82)
All 0.682 0.536 1.066 0.384 0.189 0.032 0.556*** 0.367

(1.14) (0.84) (1.56) (1.12) (0.85) (0.22) (3.46) (1.10)

Panel C: FFC-adjusted returns Panel D: FF6-adjusted returns
ESG scores ESG uncertainty ESG uncertainty

Low 2 High HML-U All Low 2 High HML-U All
Low -0.558 0.008 0.221 0.779* -0.033 -0.392 0.274 0.323 0.715* 0.126

(-1.64) (0.02) (0.64) (1.89) (-0.11) (-1.19) (0.69) (1.00) (1.75) (0.50)
2 -0.441 -0.209 0.781 1.222** 0.151 -0.277 -0.040 1.044** 1.321** 0.348

(-1.30) (-0.63) (1.49) (2.09) (0.50) (-0.80) (-0.12) (2.03) (2.29) (1.17)
Hiah 0.444* -0.037 0.666** 0.222 0.356** 0.500%** -0.043 0.685** 0.185 0.366***

g (1.66) (-0.21) (2.35) (0.60) (2.51) (1.98) (-0.24) (2.43) (0.51) (2.63)

HML-S 1.002** -0.045 0.445 0.389 0.891** -0.317 0.362 0.240

(2.22) (-0.10) (0.84) (0.94) (2.01) (-0.74) (0.73) (0.67)
Al 0.210 -0.006 0.580%*** 0.370 0.283 0.023 0.639*** 0.356

(0.92) (-0.04) (3.48) (1.05) (1.31) (0.16) (3.81) (1.03)

29



