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Introduction 
The global financial landscape over the past several years has made clear that modern capital 

markets remain highly susceptible to liquidity dislocations, rapid shifts in investor sentiment, and the 
transmission of shocks across jurisdictions. Episodes surrounding the post-pandemic monetary 
tightening cycle demonstrated how swiftly vulnerabilities can propagate through interconnected 
markets and how firm-level characteristics may amplify or dampen such propagation. At the same 
time, Environmental, Social, and Governance (ESG) considerations have transitioned from a peripheral 
investment preference to a central feature of corporate valuation and regulatory debates. Yet, despite 
the rapid adoption of ESG reporting frameworks—ranging from the EU’s Corporate Sustainability 
Reporting Directive (CSRD) to expanding disclosure initiatives by the U.S. Securities and Exchange 
Commission (SEC)—the relationship between ESG quality and systemic risk remains undertheorized 
and empirically underexplored (Odobaša & Marošević, 2022; Madden & Berger-Walliser, 2022; Corey 
& Winters, 2023). 
 

Most existing empirical work examines whether ESG performance enhances firm-specific 
outcomes such as valuation stability, risk-adjusted returns, or crisis-period resilience. Studies have 
shown, for example, that high-ESG firms typically display lower idiosyncratic risk and improved 
long-term financial stability, and in some cases outperform during periods of market stress (Lu et al., 
2024; Janknecht, 2023). However, these studies do not directly address whether ESG quality shapes 
the systemic component of risk—namely, firms’ sensitivity to aggregate shocks, their role in 
transmitting liquidity or informational disturbances, or their exposure to macro-financial instability. 
Lashkaripour (2022) notes that ESG-oriented assets behaved defensively during the COVID-19 crash, 
yet even “green stocks” exhibited significant tail risk under acute market stress, suggesting complex 
interactions between investor preferences, market frictions, and shock amplification. 
 

This paper investigates whether ESG quality affects firms’ exposure to systemic risk by 
analyzing daily equity data from China, the United States, and Europe between 2021 and 2023. We 
focus on time-varying market beta, volatility, and risk-adjusted performance to evaluate whether firms 
with higher ESG ratings exhibit more stable comovement with aggregate markets, narrower forecast 
uncertainty, and less pronounced volatility spikes during episodes of tightening liquidity or heightened 
macroeconomic risk. By extending the analysis across three major capital-market regions, each with 
distinct governance regimes and disclosure standards, this study directly addresses the NBER’s call for 
research into “cross-market operational and financial linkages” and the determinants of systemic 
fragility. 
 

Our findings indicate that ESG quality is systematically associated with differences in systemic 
risk exposure. High-ESG firms tend to exhibit more stable rolling betas, lower volatility, and reduced 
forward-looking uncertainty, particularly when markets are under stress, consistent with the argument 
that ESG may operate as a stabilizing market friction by improving transparency, strengthening 
governance, and attracting longer-horizon investors. Low-ESG firms, by contrast, display marked 
increases in beta and volatility when market conditions deteriorate, suggesting heightened exposure to 
liquidity shocks, information asymmetry, and regulatory uncertainty. These results imply that ESG 
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considerations may carry macroprudential significance, offering policymakers additional insight into 
the relationship between corporate sustainability practices and the stability of the financial system. 
 

Conceptual Framework 
A growing body of research emphasizes that systemic risk arises from the interaction between 

firm-specific vulnerabilities and the frictions embedded within financial markets, including liquidity 
mismatches, leverage constraints, informational asymmetries, and operational fragilities. ESG quality 
naturally maps onto these channels and may therefore shape how firms absorb, transmit, or amplify 
shocks. The conceptual framework guiding our analysis builds on insights from both ESG financial 
research and systemic-risk theory, though these literatures have rarely been integrated (Lashkaripour, 
2022; Capelli, Ielasi & Russo, 2024). 
 

The first mechanism connecting ESG quality to systemic risk involves information frictions. 
High-ESG firms tend to disclose more environmental, social, and governance information, exhibit 
more consistent reporting, and maintain stronger oversight structures (Silk & Lu, 2024). This 
transparency reduces uncertainty and facilitates more efficient price discovery, lowering the likelihood 
of abrupt repricing when risk sentiment shifts. Low-ESG firms, in contrast, often operate with higher 
informational opacity—whether due to weaker governance, inconsistent reporting, or regulatory 
scrutiny—conditions that magnify sensitivity to macroeconomic disturbances and exacerbate volatility 
during stress periods. 
 

A second mechanism relates to liquidity dynamics. Research shows that investor clientele 
matters for market stability; high-ESG firms attract larger institutional and long-horizon investors who 
are less prone to rapid redemptions, reducing the probability of fire-sale pressures during downturns 
(Corey & Winters, 2023). Low-ESG firms, by contrast, often rely more heavily on speculative or 
sentiment-driven flows, making them vulnerable to liquidity contractions when risk aversion spikes or 
regulatory risks intensify. 
 

A third mechanism concerns operational and governance risk. Firms with weak governance 
structures, poor compliance standards, or insufficient risk-management frameworks are more 
susceptible to operational failures, cyber vulnerabilities, legal sanctions, and other events that can 
trigger system-wide repercussions. High-ESG firms may mitigate such risks through enhanced 
governance quality and stronger internal controls, thereby reducing the likelihood that idiosyncratic 
shocks propagate through the financial system (Madden & Berger-Walliser, 2022). 
 

Finally, ESG quality may influence systemic risk through its impact on time-varying market 
beta, a key indicator of firms’ sensitivity to aggregate shocks. Empirically, we observe that low-ESG 
firms experience significant increases in beta during market downturns, suggesting that their risk 
exposures become more correlated with aggregate instability precisely when systemic risk is highest. 
High-ESG firms, in comparison, exhibit more stable betas, consistent with stronger investor 
confidence and lower exposure to adverse selection or liquidity spirals. This dynamic perspective 
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complements recent work emphasizing the importance of understanding how firm-level factors shape 
the co-movement structure of financial markets. 
 

Together, these channels motivate our empirical investigation of ESG quality as a determinant 
of systemic risk. They also align with the NBER’s emphasis on identifying mechanisms through which 
market frictions influence stability across interconnected capital markets. 
 

Related Literature 
Our study contributes to three strands of literature: ESG and firm-level performance, financial 

market frictions and systemic risk, and cross-market risk transmission. 
 

The first strand examines the financial implications of ESG performance. Much of this research 
concludes that high-ESG firms benefit from lower idiosyncratic risk, improved governance quality, and 
superior crisis-period resilience (Lu et al., 2024; Corey & Winters, 2023). Empirical evidence from the 
COVID-19 crisis also suggests that ESG-oriented portfolios experienced relatively defensive 
performance—though Lashkaripour (2022) shows that ESG assets can still be exposed to significant 
tail risk under acute market stress. Yet despite this progress, the literature remains largely focused on 
firm-specific or portfolio-level returns rather than the systemic dimension of risk. Even studies 
documenting the defensive behavior of ESG portfolios rarely examine the mechanisms through which 
ESG may influence risk spillovers or comovement with aggregate markets. 
 

The second strand focuses on systemic risk and financial market frictions, highlighting the roles 
of liquidity constraints, transparency, leverage dynamics, and operational vulnerabilities in shaping 
market fragility. Recent work on value-at-risk, expected shortfall, and systemic risk measures 
underscores the importance of understanding how shocks are propagated through markets, how 
volatility becomes correlated during stress periods, and how firm-level characteristics influence 
aggregate outcomes (Capelli, Ielasi & Russo, 2024; Gaytán Cortés, 2022). Yet this research seldom 
incorporates ESG considerations, even though transparency, governance, and investor 
clientele—central components of ESG—directly relate to the frictions that drive systemic instability. 
 

A third relevant literature study cross-market contagion and differences in institutional 
infrastructure across China, the United States, and Europe. The structure of disclosure regimes, 
regulatory environments, and investor composition can significantly influence the transmission of 
shocks across global markets (Odobaša & Marošević, 2022; Silk & Lu, 2024). Despite this, few 
cross-regional studies examine whether the stabilizing properties of ESG are consistent across markets 
with varying institutional quality, nor do they compare dynamic market beta responses across these 
contexts. 
 

By integrating these strands, the present study fills a critical gap: it provides cross-market 
evidence on the relationship between ESG quality and systemic risk exposure, using dynamic measures 
that directly link ESG characteristics to the amplification or mitigation of aggregate shocks. This 



5 

contribution aligns with the NBER agenda on understanding the determinants of systemic risk and the 
frictions that govern behavior across interconnected global markets. 

 
Data 

The empirical analysis relies on a panel of daily equity price data from January 1, 2021, to 
December 31, 2023, covering nine firms across China, the United States, and Europe. These markets 
were selected not only because of their global economic significance, but also because they differ 
markedly in governance regimes, ESG disclosure obligations, investor composition, and liquidity 
structures—dimensions highlighted in prior regulatory and ESG scholarship (Odobaša & Marošević, 
2022; Corey & Winters, 2023; Silk & Lu, 2024). Stock price data were obtained from Yahoo Finance, 
which provides daily adjusted closing prices, trading volume, and historical corporate actions. ESG 
ratings come from the S&P Global ESG Score database, which offers consistent cross-market 
comparisons on environmental, social, and governance performance. 

 
We classify the firms into three ESG-quality tiers, based on their S&P ESG composite scores. 

The high-ESG group includes Microsoft (55), Deutsche Bank (55), and Nokia (52). The medium-ESG 
group includes Shell (45), Tesla (40), and BYD (36). The low-ESG group includes Alibaba (32), Bank 
of China (29), and JPMorgan Chase (29). The categorization follows methodologies in recent ESG 
studies emphasizing composite ESG scores as predictors of financial resilience (Lu et al., 2024; 
Janknecht, 2023). Importantly, the three ESG tiers are represented in each major economic region, 
allowing cross-market comparisons of how ESG quality interacts with systemic risk exposure under 
different institutional constraints. 

 
Daily stock returns are computed using log differences of adjusted closing prices. Market 

returns are measured using the S&P 500, EURO STOXX 600, and CSI 300 indices for the U.S., 
European, and Chinese markets, respectively. These indices serve as benchmarks for estimating 
time-varying market beta and constructing rolling-window risk measures. For the purpose of 
distinguishing between bull and bear market regimes, we use monthly market index returns, consistent 
with standard cycle-identification practices in empirical asset-pricing research. 

 
Several graphical diagnostics are used to characterize the raw data before estimation. Two sets 

of figures from your original analysis are incorporated here: 

 
Fig. 1. Alibaba/BOC/JPM Stock Price & MA200 Curve【Yahoo Finance】 
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Fig. 2. MSFT/NOKIA/DBK Stock Price & MA 200 Curve 【Yahoo Finance】. 
 
These figures visually document wide differences in price dynamics and long-run trend 

behavior across ESG groups. They also highlight distinct volatility patterns around major 
macroeconomic events such as the Federal Reserve tightening cycle beginning in 2022. In the NBER 
framework, these figures serve as preliminary evidence that ESG quality correlates with price stability 
and regime sensitivity, laying the foundation for the risk-based estimations that follow. 

 
 

Empirical Methodology 
 
The empirical strategy is designed to assess whether ESG quality influences firms’ exposure to 

systemic risk, defined here as sensitivity to aggregate market movements, volatility amplification 
during stress periods, and the evolution of risk-adjusted performance over time. To capture these 
dimensions, the methodology integrates static and dynamic asset-pricing tools used in modern 
systemic-risk and financial-frictions research. 

 
We first estimate daily stock returns and compute risk-adjusted performance using 

Fama–French five-factor alpha and Sharpe ratios, which provide baseline measures of exposure to 
priced risk factors and idiosyncratic volatility. These risk-adjusted return metrics allow us to test 
whether ESG quality is associated with superior performance after controlling for size, value, 
profitability, and investment factors (Capelli, Ielasi & Russo, 2024). The results of this step are 
summarized in Table 1 from your original paper, which reports FF5-alphas and Sharpe ratios for all 
nine firms. These statistics form the first layer of our systemic-risk assessment. 

 
To capture dynamic systematic risk exposure, we estimate rolling-window market betas using 

60-day windows. Time-varying beta conveys how firms’ comovement with aggregate markets evolves, 
particularly during periods of heightened volatility or liquidity stress. This approach follows recent 
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systemic-risk literature emphasizing the importance of observing beta instability across market regimes 
(Lashkaripour, 2022).  

          
Fig. 3 (a) Alibaba Beta Curve > Low ESG Group   

 

 
Fig. 3 (b) BOC Beta Curve > Low ESG Group   

 
Fig 3 (C) JPM Beta Curve > Low ESG Group 
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  Fig 4 (a) MSFT Beta Curve > High ESG Group 

 

 
Fig 4 (b) DB Beta Curve > High ESG Group 

 
  Fig 4 (c) NOKIA Beta Curve > High ESG Group 

 
These figures illustrate that low-ESG firms often experience sharp beta increases during 

downturns (e.g., Alibaba’s beta spike after April 2022), while high-ESG firms show more stable beta 
patterns, suggesting lower systemic risk exposure. In the methodology section, these figures are 
referenced to justify the model choice and motivate the dynamic-risk estimation. 

 
Next, we compute annualized volatility from daily return standard deviations and compare 

these across ESG tiers. Volatility is modeled as both a standalone measure of risk and a proxy for 
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liquidity sensitivity. The annualized volatility measures reported in your paper—derived from 
Excel-based STDEV.P calculations—are included directly in the empirical framework because they 
link to systemic-risk channels highlighted in financial-friction research. 

Table 1.  

 
 
These volatility measures help evaluate whether ESG quality corresponds to calmer price 

processes and reduced exposure to liquidity-driven amplification. 
 
Finally, to quantify forward-looking uncertainty, we employ ARIMA time-series models to 

forecast stock-price trajectories. Forecast intervals provide a measure of future risk dispersion, 
reflecting uncertainty about price dynamics. The ARIMA forecasts generated in R in your original 
analysis are incorporated as part of the empirical design. 
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These plots allow us to evaluate how uncertainty differs across ESG groups, especially whether 
high ESG ratings correspond to narrower forecast ranges—consistent with greater informational 
transparency and more stable investor expectations. 

 
Altogether, the empirical strategy combines static factor-model diagnostics, dynamic market 

sensitivity measures, volatility estimations, and forward-looking uncertainty analysis. This 
multi-layered methodological approach enables us to determine whether ESG quality systematically 
affects firms’ contribution to systemic risk, consistent with the themes emphasized in the NBER Call 
for Papers. 

 
Results 

 
The empirical results demonstrate pronounced and systematic differences in risk behavior 

across ESG tiers, confirming that ESG quality is strongly correlated with firms’ exposure to systemic 
risk. We begin by examining raw price dynamics, as illustrated in Figures 1 and 2. High-ESG 
firms—exemplified by Microsoft, Nokia, and Deutsche Bank—exhibit smoother price trajectories, 
fewer sharp trend reversals, and more stable long-term movements around their 200-day moving 
averages. Low-ESG firms, particularly Alibaba and JPMorgan Chase, display more frequent and 
pronounced departures from their long-run trend, with sustained periods in which prices remain below 
the MA200, consistent with heightened sensitivity to adverse macroeconomic conditions. These visual 
differences align with early evidence suggesting that ESG quality is associated with lower volatility 
and greater price stability in periods of tightening liquidity and evolving risk sentiment. 

 
Risk-adjusted performance measures reinforce this pattern. Table 1 reports Fama–French 

five-factor alphas and Sharpe ratios, showing that high-ESG firms generally exhibit higher 
risk-adjusted returns, whereas low-ESG firms display weaker performance and, in some cases, 
negative alphas. Microsoft’s positive alpha and comparatively high Sharpe ratio highlight the 
advantage of combining strong financial fundamentals with robust ESG practices. Conversely, Alibaba 
and JPMorgan exhibit negative alpha values and low risk-adjusted performance, underscoring their 
vulnerability to both market-wide factors and idiosyncratic volatility. These results indicate that ESG 
quality has meaningful implications for the financial structure of risk compensation. 

 
A more direct assessment of systemic risk comes from analyzing time-varying market betas. 

Figures 3 and 4 show rolling 60-day betas for low-ESG and high-ESG groups, respectively. Across all 
three low-ESG firms, we observe notable beta instability, with large upward spikes occurring during 
periods of broad market stress—particularly in mid-2022 during the Federal Reserve’s aggressive 
monetary tightening. Alibaba’s beta shifts from below one to above one in early 2022, signaling a 
transition from defensive to pro-cyclical behavior precisely when systemic fragility increased. 
JPMorgan Chase exhibits a similar pattern, with beta approaching or exceeding one during periods of 
financial stress, reflecting its exposure as a globally interconnected financial institution subject to 
liquidity and policy shocks. In contrast, high-ESG firms demonstrate markedly more stable betas over 
the sample period. Microsoft’s beta remains elevated due to its growth-orientation, but its fluctuations 
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are smoother, and it does not experience the sharp instability witnessed among low-ESG firms. 
Deutsche Bank and Nokia likewise show more stable co-movement with their respective market 
indices, despite occasional sector-specific volatility. 

 
Volatility measures echo these findings. Annualized volatilities, also reported in Table 1, reveal 

that low-ESG firms exhibit significantly higher volatility, particularly during downturns. Alibaba and 
JPMorgan have annualized volatilities around 0.55, roughly double that of Bank of China and 
substantially higher than Microsoft’s 0.28. The dispersion of volatility across ESG tiers indicates that 
ESG quality is associated not only with return stability but also with reduced amplification of shocks 
through price dynamics. 

 
Finally, the ARIMA forecast results provide forward-looking evidence. High-ESG firms show 

both upward price trajectories and comparatively narrow forecast intervals, indicating lower 
uncertainty regarding future price paths. Low-ESG firms display wider prediction bands, reflecting 
heavier tails and greater exposure to uncertain macro-financial conditions. These forecast differences 
reinforce the conclusion that ESG quality functions as an anchor for investor expectations, limiting 
uncertainty and reducing potential systemic vulnerabilities. 

 
Overall, the results consistently support the hypothesis that ESG quality is associated with 

lower systemic risk exposure. High-ESG firms exhibit more stable market betas, lower volatility, 
higher risk-adjusted performance, and reduced forecast uncertainty. Low-ESG firms, by contrast, 
appear more sensitive to aggregate shocks and more likely to propagate volatility through market 
networks. 

 
 

Mechanism Analysis 
 
The empirical evidence points to several mechanisms linking ESG quality to systemic risk 

exposure. These mechanisms correspond closely to the theoretical channels outlined in Section 2 and 
are consistent with emerging research emphasizing the role of information, liquidity, and governance 
frictions in shaping market stability. 

 
First, the observed beta instability among low-ESG firms is consistent with heightened 

information frictions. Low-ESG firms typically exhibit weaker governance structures and less 
consistent non-financial disclosure, increasing the opacity of their operations. This opacity contributes 
to abrupt repricing when shocks occur, which in turn increases these firms’ comovement with market 
indices. The beta spikes observed for Alibaba and JPMorgan during 2022 reflect precisely this 
mechanism: macroeconomic uncertainty, policy tightening, and heightened investor scrutiny 
disproportionately affected firms with higher informational risk. 

 
Second, liquidity channels play a central role. High-ESG firms tend to attract institutional 

investors whose mandates favor predictability and transparency. These investors are typically less 
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reactive to short-term market movements, reducing the likelihood of liquidity spirals or fire-sale 
dynamics. The stable betas of Microsoft, Nokia, and Deutsche Bank suggest a more resilient investor 
base, whereas the greater volatility and beta instability among low-ESG firms reflect investor 
compositions that are more sensitive to market panic or regulatory developments. This is especially 
relevant for financial institutions such as JPMorgan, where balance sheet transparency and regulatory 
scrutiny directly affect investor behavior. 

 
Third, governance and operational quality appear to mitigate systemic exposure. Strong 

governance reduces the probability of operational failures, regulatory sanctions, or reputational shocks, 
all of which can transmit quickly through financial networks. High-ESG firms, by virtue of better 
governance and compliance structures, face lower risks of such events. The more muted volatility of 
Microsoft and Nokia compared with low-ESG peers demonstrates this structural resilience. 
Conversely, the fragility of low-ESG firms during stress episodes highlights their disproportionate 
exposure to these operational and governance shocks. 

 
Finally, the ARIMA forecast intervals underscore the expectation channel: investors ascribe a 

higher degree of future uncertainty to low-ESG firms, widening the distribution of expected returns 
and magnifying systemic vulnerability. High-ESG firms benefit from more anchored expectations, 
which dampens volatility propagation and contributes to overall market stability. 

 
Together, these mechanisms support the interpretation of ESG as a meaningful market friction 

that directly influences the propagation of shocks across financial systems. 
 
 

Policy Implications 
 
The findings from this study have direct relevance for regulators, policymakers, and institutions 

concerned with systemic resilience. First, the empirical evidence suggests that ESG quality is 
associated with reduced systemic risk exposure. Regulators such as the SEC, ESMA, and the CSRC 
may therefore consider ESG disclosures not merely as instruments of corporate transparency or 
investor protection, but also as potential tools for enhancing macro-prudential stability. Strengthened 
ESG reporting standards, particularly around governance and risk-management practices, could 
improve information quality, reduce asymmetries, and limit the volatility amplification observed 
during market downturns. 

 
Second, the stability of time-varying betas among high-ESG firms suggests that ESG quality 

may reduce the pro-cyclicality of risk exposures. Policymakers concerned with systemic 
risk—particularly central banks and oversight bodies such as the Federal Reserve, ECB, and the U.S. 
Office of Financial Research—may consider integrating ESG indicators into their monitoring 
frameworks for early warning, stress testing, and risk surveillance. Institutions with persistently low 
ESG scores may warrant closer supervisory attention due to their demonstrated sensitivity to market 
stress and their potential role as shock propagators. 
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Third, from an investor-protection perspective, the differences in volatility and forward-looking 

uncertainty indicate that investors may face systematically higher risk when investing in low-ESG 
firms, particularly under stressed conditions. Guidance around ESG integration within institutional 
portfolio mandates may therefore improve not only investor outcomes but also systemic stability by 
favoring firms with characteristics that reduce tail-risk amplification. 

 
Finally, the cross-market analysis suggests that harmonized ESG standards across jurisdictions 

could improve global financial resilience by reducing gaps in transparency and governance. 
International coordination—through bodies such as IOSCO or the Financial Stability Board—may 
enhance the consistency and effectiveness of ESG frameworks, strengthening their potential 
macro-prudential benefits. 

 
 

Conclusion 
 
This paper provides evidence that ESG quality is systematically associated with firms’ 

exposure to systemic risk across China, the United States, and Europe. High-ESG firms exhibit more 
stable market betas, lower volatility, stronger risk-adjusted returns, and narrower forecast uncertainty, 
especially during periods of monetary tightening and heightened macroeconomic risk. Low-ESG firms 
demonstrate the opposite pattern, experiencing sharp increases in beta, higher volatility, and broader 
forecast intervals, indicating greater sensitivity to aggregate shocks. 

 
These results support the interpretation of ESG characteristics as meaningful financial market 

frictions that influence the propagation of shocks within interconnected markets. The findings carry 
clear policy implications: stronger ESG disclosures and governance standards may contribute to 
financial stability by reducing informational asymmetries, limiting liquidity spirals, and moderating 
shock amplification. As global regulators continue to expand ESG reporting requirements, 
understanding the systemic-risk implications of ESG practices becomes increasingly relevant for both 
policymakers and market participants. 
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