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leverage (D/E ratio). This finding suggests that leverage acts as a strategic amplifier: in 
firms with higher debt, the positive financial effect of strong environmental 
performance is magnified. This aligns with Agency Theory, in which the discipline 
imposed by debt obligations compels managers to select ESG projects with the most 
certain and measurable financial payoffs. 

 

From a managerial standpoint, the findings indicate that sustainability and capital 
efficiency are not mutually exclusive but complementary. Managers should integrate 
ESG considerations into capital allocation frameworks, viewing environmental 
investments as strategic assets rather than discretionary costs. This integration fosters 
cross-functional collaboration between finance, sustainability, and risk units, enabling 
firms to achieve sustainability-driven profitability through systemic alignment rather 
than isolated initiatives. 

 

For policymakers, the results highlight the importance of fostering an ecosystem that 
rewards this strategic integration of sustainability and finance. For investors, the study 
reinforces the value of a materiality-focused ESG analysis that captures the synergistic 
interplay between specific ESG pillars and financial structure. 

 

Keywords: ESG performance, financial leverage, return on equity (ROE), Japanese 
chemical industry, sustainability strategy, Resource-Based View (RBV), Stakeholder 
Theory, Agency Theory 
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Chapter 1 Introduction  
 

1.1 Background of the Study  
The global business landscape is undergoing a profound transformation, driven by a 
paradigm shift towards sustainable capitalism. The integration of Environmental, Social, 
and Governance (ESG) criteria has evolved from a niche ethical consideration into a 
mainstream determinant of corporate strategy, risk management, and long-term value 
creation. Investors, regulators, and society at large increasingly demand that 
corporations look beyond short-term profits and demonstrate a tangible commitment to 
sustainable practices. This global momentum has found a unique expression in Japan, 
a nation navigating the confluence of its traditional corporate culture and the modern 
imperatives of global finance. 

 

Japan’s embrace of ESG has been accelerated by significant institutional reforms. The 
introduction of Japan’s Stewardship Code in 2014 and the Corporate Governance Code 
in 2015 signaled a clear top-down push for enhanced transparency and a focus on 
sustainable corporate value. Major institutional investors, most notably the Government 
Pension Investment Fund (GPIF), the world’s largest pension fund, have become 
powerful advocates for ESG integration, compelling Japanese companies to elevate 
their sustainability reporting and performance. This has created a fertile ground for 
examining how these principles are being operationalized within the country’s key 
industrial sectors. 

 

Among these, the chemical industry stands out as a high-stakes arena. As a foundational 
pillar of Japan’s modern economy, it is simultaneously a critical enabler of innovation 
and a sector with a significant environmental and social footprint. Issues such as carbon 
emissions, water usage, waste management, product safety, and supply chain ethics 
place chemical firms under intense scrutiny. Consequently, for these companies, ESG 
is not merely a matter of public relations but a core component of operational resilience 
and competitive positioning. 

  

From the perspective of recent years of industry observation, corporate discourse within 
the Japanese chemical sector has undergone a notable transformation. Conversations in 
boardrooms and at industry conferences have evolved from a focus on regulatory 
compliance to a strategic dialogue on how sustainability can serve as a competitive 
advantage. Yet, a persistent question remains, often voiced by analysts and investors in 
off-the-record briefings: What is the tangible, bottom-line impact of these initiatives? 
While many firms now publish glossy sustainability reports, a clear, quantifiable link 
between ESG performance and financial health remains elusive for many stakeholders. 
This observed gap between narrative and numbers highlights a critical area for 
empirical investigation. 
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This study posits that the true strategic value of ESG may lie not in its direct impact 
alone, but in its synergistic interaction with traditional financial levers, such as capital 
structure. While the discourse on ESG grows louder, there is a scarcity of rigorous 
research that quantifies its financial implications, particularly within the specific 
context of the Japanese chemical industry. The analysis is guided by Stakeholder 
Theory and Resource-Based View (RBV), frameworks that will be expanded upon in 
Chapter 2 to explain the mechanisms of value creation. Understanding this interaction 
is crucial for providing clarity to industry leaders, investors, and policymakers, 
enabling them to move from aspiration to data-driven action 

 

1.2 Questions of the Study  
To address the identified research gap，this study is guided by a central inquiry 
supported by several secondary questions designed to deconstruct the complexity of 
the issue. 

Primary Research Question： 

What is the interacting effect of ESG performance and financial leverage on corporate 
financial performance，as measured by Return on Equity (ROE)，among publicly 
listed companies in the Japanese chemical industry? To address the identified research 
gap，this study is guided by a central inquiry supported by several secondary 
questions designed to deconstruct the complexity of the issue. 

Secondary Research Questions: 

1. To what extent does ESG performance independently influence the ROE of 
Japanese chemical firms? 

2. How does financial leverage moderate the relationship between ESG 
performance and ROE in this sector? 

3. How do Stakeholder Theory and Resource-Based View  (RBV) explain the 
observed relationship between ESG, financial leverage, and corporate 
financial performance in the Japanese chemical industry? 

 

1.3 Objectives of the Study  
 In alignment with the research questions, primary objectives of this thesis   

are as follows： 

1. To empirically examine the direct impact of ESG performance on the Return 
on Equity (ROE) of firms within the Japanese chemical industry. 

2. To investigate the moderating role of financial leverage in the relationship 
between ESG performance and ROE. 
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3. To analyze the findings through the theoretical frameworks of Stakeholder 
Theory and Resource-Based View to provide a comprehensive explanation 
of the strategic synergy. 

4. To provide actionable recommendations for corporate managers and 
investors in the Japanese chemical industry based on the empirical findings. 

 

1.4 Scope of the Study  
To ensure a focused and rigorous investigation, the scope of this research was clearly   

delineated by the following parameters： 

 

Justification for the 2022-2024 Time Period 

The study analyzed panel data from the fiscal years 2022 to 2024. This three-year 
period was strategically chosen as it represents a critical “tipping point” for ESG in 
Japan，moving from voluntary adoption to a more mature and regulated disclosure 

environment. Key developments supporting this scope include： 

 

Regulatory Tipping Point 

This period follows the revision of the Cabinet Office Ordinance on Disclosure of 
Corporate Information, etc., effective January 31,2023. This landmark change 
mandated the inclusion of a dedicated sustainability section in annual securities 
reports (yuka shoken hokokusho) for the fiscal year ending March 31,2023，
covering governance, strategy, risk management and metrics. 

 

Standardization in Motion 

The establishment of the Sustainability Standards Board of Japan (SSBJ) in July 2022 
marked a formal commitment to developing domestic sustainability disclosure 
standards aligned with the International Sustainability Standards Board (ISSB). The 
2022-2024 period captures corporate behavior during this crucial transition towards 
more standardized and comparable ESG data. 

 

Data Quality and Comparability 

Following the 2021 revision of the Corporate Governance Code, alignment with the 
Task Force on Climate-related Financial Disclosures (TCFD) framework became a 
key expectation for Prime-listed companies. A survey by the Japan Exchange Group 
(JPX) in 2023 confirmed a significant increase in TCFD-aligned disclosures，
enhancing the quality and reliability of the data available for this period. 
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Industry Focus 

The research was confined to publicly listed companies within the chemical industry 
in Japan. These firms are identified based on the sector classifications provided by the 
Tokyo Stock Exchange (TSE). This specific industry is selected due to its high 
environmental and social impact, making the financial relevance of ESG particularly 
salient. 

 

Data Sources 

Financial data, including variables for ROE, financial leverage, and other control 
variables (e.g. firm size, age) were sourced from the Nikkei NEEDS database. ESG 
performance data were obtained from a leading provider such as Toyo Keizai or 
Bloomberg, ensuring consistency and comparability of ESG scores across firms. 

 

Analytical Scope 

The research employed a quantitative, econometric methodology to analyze the 
statistical relationship between the defined variables. The study focused on regression 
analysis, including interaction terms to test the moderating effect. It did not include 
qualitative methods such as case studies or interviews, focusing instead on generating 
generalizable empirical evidence. 

 

1.5 Significance of the Study   
Practical Significance: 

For corporate leaders and investors, findings of this study offer significant practical 
value: 

For Corporate Managers 

The research provides a data-driven framework to inform strategic decisions regarding 
ESG investments and capital structure. By quantifying the interactive effect, it helps 
managers move beyond viewing ESG as a cost center and instead leverage it as a value 
driver, justifying resource allocation and integrating sustainability into core financial 
planning. 

For Investors and Analysts 

The study offers a more sophisticated model for evaluating companies in the chemical 
sector. It encourages a shift from assessing ESG scores in isolation to understanding 
their interplay with a firm’s financial health. This can lead to more robust valuation 
models and improved risk assessment，particularly for long-term sustainability-
focused investors. 

Academic Significance 

From an academic perspective, this study contributes to the existing body of knowledge 
in several key ways: 
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Fills a Research Gap 

It directly addresses a specific gap in the literature concerning the interactive effect of 
ESG performance and financial leverage, a relationship that has been underexplored. 
Furthermore, it focuses this inquiry on the unique institutional and industrial context of 
the Japanese chemical sector. 

Theoretical Contribution 

The study tests and potentially extends the application of Stakeholder Theory, 
Resource-Based View (RBV), and Agency Theory in a non-Western, high-impact 
industry setting. By examining how these theories explain the synergy between social 
and financial strategies, it can add nuance to their universal applicability. 

Methodological Contribution 

It provides a clear, replicable quantitative model for future research. Scholars can adapt 
this framework to investigate similar dynamics in other industries, countries, or with 
different performance metrics, thereby fostering a cumulative stream of research. 

1.6 Definition of Key Terms  
To establish a common ground for understanding, the following key terms are defined 
as they are used throughout this study: 

Environmental, Social, and Governance (ESG) Performance 

A set of standards for a company’s operations that socially conscious investors use to 
screen potential investments. It encompasses environmental criteria (e.g., energy use, 
pollution), social criteria (e.g., labor practices, community relations), and governance 
criteria (e.g., board composition, executive pay). In this study, ESG performance is 
operationalized as the composite ESG score provided by the selected data source. 

Return on Equity (ROE) 

A financial ratio calculated as Net Income divided by Total Shareholder’s Equity. ROE 
is a primary measure of a corporation’s profitability in relation to the equity invested 
by its stockholders. It indicates how effectively management is using investors’capital 
to generate profits. 

Financial Leverage 

The use of borrowed capital (debt) to finance the acquisition of assets. While leverage 

can amplify returns to shareholders，it also increases financial risk. In this study, it is 

measured using the Debt-to-Equity ratio (Total Debt / Total Shareholder’s Equity). In 
this study, financial leverage is not only a measure of capital structure but is 
conceptualized as a strategic moderator that potentially amplifies or dampens the effect 
of ESG performance on ROE. 

Stakeholder Theory 

A theory of organizational management and business ethics that posits that a firm’s 
success depends on effectively managing its relationships with a wide range of 
stakeholders, including employees, customers, suppliers, and the community, not just 
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its shareholders. Strong ESG performance is seen as a mechanism for creating value for 
these diverse groups, which in turn enhances long-term firm value. 

Resource-Based View (RBV) 

A managerial framework used to determine the strategic resources a firm can exploit to 
achieve a sustainable competitive advantage. According to RBV, competitive advantage 
stems from possessing resources that are valuable, rare, inimitable, and non-
substitutable (VRIN). This study explored how superior ESG performance can be 

conceptualized as such a resource, leading to enhanced reputation，innovation, and 

operational efficiency that are difficult for competitors to replicate.  
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Chapter 2 Literature Review  
 

The ascendancy of Environmental, Social, and Governance (ESG) criteria from a niche 
ethical concern to a mainstream driver of corporate strategy and investment analysis 
represents one of the most significant shifts in modern finance. Over the past decade, 
empirical research across both developed and emerging markets has deepened our 
understanding of the ESG–Corporate Financial Performance (CFP) nexus, revealing 
both consistent positive associations and important contextual contingencies. While 
early studies primarily focused on Western economies, recent scholarship has expanded 
into diverse institutional settings — such as Vietnam, Indonesia, Thailand, and China 
— offering valuable comparative perspectives.  

 

This chapter aims to systematically review the extant academic literature to build the 
theoretical and empirical foundation for this thesis. The review first explores the global 
debate on the ESG–CFP link, incorporating recent insights on rating discrepancies 
(Widyawati, 2024), disclosure quality (Nguyen et al.,2023), and market-specific 
institutional factors. It then delves into the specific implications of each ESG pillar 
within the Japanese context, paying close attention to disclosure trends and regulatory 
shifts during the 2022–2024 period. Comparative evidence from other Asian markets 
— such as China’s chemical industry transformation (Liu et al., 2024) and Thailand’s 
governance– valuation dynamics (Wattanakul & Chaiporn, 2023) — are used to 
contextualize Japan’s trajectory. 

 

A dedicated section introduces the moderating role of financial leverage, grounded in 
Agency Theory, and integrates findings from markets with similar capital structure– 
sustainability linkages (Rahman & Setiawan, 2021). Finally, the chapter details the 
primary theoretical lenses of Stakeholder Theory and Resource-Based View, 
synthesizes the literature to identify a precise research gap, and culminates in the 
formulation of testable hypotheses and a revised conceptual framework to guide the 
empirical analysis. Throughout, particular emphasis is placed on variables central to 
the empirical work in Chapter 4 — namely ESG scores, ROE, financial leverage (D/E 
ratio), and firm size — ensuring coherence between literature review and forthcoming 
analysis. 

 

2.1 Thematic Review：ESG and Financial Performance - A Global 
Perspective  
The foundational question in ESG research is whether “doing good” translates to 
“doing well” financially. The academic discourse on this topic is extensive, 
characterized by a large volume of empirical studies yielding a spectrum of results. A 
pivotal contribution to synthesizing this vast body of work is the meta-analysis by 
Friede et al., (2015), “ESG and financial performance: aggregated evidence from 
more than 2000 empirical studies.” This exhaustive review stands as a landmark, 
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aggregating two decades of research. The authors’ primary finding is a remarkably 
consistent positive correlation between ESG performance and Corporate Financial 
Performance (CFP). They report that approximately 90% of the studies analyzed show 
a non-negative relationship, with a clear majority demonstrating a statistically 
significant positive link. The paper adds nuance by noting that the strength of this 
relationship can be moderated by factors such as asset class, region, and time. For 
instance, the positive link appears more pronounced in equities than in fixed income 
and is stronger in developed markets like North America and Europe.  

Complementing this broad synthesis, an earlier meta-review by Margolis et al., 
(2009), “Does it pay to be good…and does it matter? A meta-analysis of the 
relationship between corporate social and financial performance,” provides a 
historical perspective and highlights critical methodological challenges. While also 
finding a small but statistically significant positive correlation, the authors emphasize 
the difficulties inherent in ESG research, such as the heterogeneity of ESG data, the 
potential for reverse causality (i.e., does higher profitability allow for more ESG 
investment?), and the varying definitions of “social performance.” Their work serves 
as a crucial reminder that while the general trend is positive, the causal mechanisms 
are complex and not fully understood. 

Recent studies have further refined this understanding by incorporating the role of 
data quality and rating discrepancies. For instance, Widyawati (2024) demonstrated 
that discrepancies between different ESG rating providers can significantly influence 
observed ESG–CFP relationships, particularly when investors rely on single-source 
ratings without adjusting for methodological differences. This is highly relevant to the 
present study, which uses ESG scores from the CSR Kigyō Sōran for the Japanese 
chemical industry. By recognizing potential rating inconsistencies, this research can 
better interpret the interaction between ESG scores and financial outcomes such as 
ROE.  

In emerging markets, ESG’s financial implications are shaped by institutional 
maturity and regulatory pressures. Nguyen et al., (2023) found that in Vietnamese 
commercial banks, higher ESG disclosure quality was associated with improved ROA 
and ROE, suggesting that transparency itself can drive investor confidence and 
operational efficiency. These findings highlight that the mechanism linking ESG to 
performance may differ in contexts where disclosure norms are still evolving — a 
situation comparable to Japan’s rapid ESG disclosure standardization from 2022 
onward.  

Taken together, these meta-analyses and regional studies establish a consensus: a 
positive ESG–CFP relationship is more likely than not, but its manifestation is 
contingent on context, data quality, and disclosure standards. This sets the stage for a 
more granular investigation into specific industries and national settings, such as the 
Japanese chemical sector, especially when combined with financial levers like 
leverage and firm size. 
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2.2 Thematic Review：The Environmental (E) Pillar and Its 
Financial Implications  
For industries with a significant environmental footprint, the ‘E’ pillar of ESG is a 
core strategic imperative. The Japanese chemical industry, identified as the second-
largest source of greenhouse gas (GHG) emissions in Japan after the steel sector, faces 
intense pressure to manage its environmental performance. This pressure translates 
directly into financial risk and opportunity.  

 

The work of Clarkson et al., (2011) demonstrates that superior environmental 
performance in high-polluting industries leads to better future financial performance 
through operational efficiencies and the creation of intangible assets like reputation. In 
Japan, this dynamic is particularly acute. Iwata & Okada (2011) found an asymmetric 
effect for Japanese manufacturers: while good environmental performance positively 
affects financial performance, poor performance has a much stronger negative impact, 
suggesting markets penalize laggards severely.  

 

This financial relevance is amplified by recent disclosure trends. A 2024 report by 
KPMG indicated that for the fiscal year ending March 2024, disclosure rates among 
listed Japanese companies were approximately 34% for Scope 1 emissions and 35% 
for Scope 2. However, the rate for Scope 3 emissions — which are critical for the 
chemical industry’s value chain — was only about 15%. This disparity highlights that 
comprehensive environmental disclosure is a key differentiator. Furthermore, analysis 
by MSCI for GPIF shows that while Japanese firms lead in setting climate targets, 
they lag developed market peers in committing to science-based standards. This 
creates a clear link between environmental strategy, disclosure quality, and investor 
perception, which ultimately impacts financial performance 

 

Liu et al., (2024) provided supporting evidence from China’s chemical industry, 
showing that “green transformation” initiatives, such as transitioning to low-carbon 
production and improving supply chain sustainability, have a statistically significant 
positive effect on profitability, measured by both ROE and ROA. Importantly, they 
found that the effect was stronger in firms with larger total assets, indicating a size-
related capability to absorb initial transformation costs. This insight aligns directly 
with the current study’s inclusion of firm size as a control variable in assessing 
Japanese chemical firms’ environmental performance from 2022–2024.  

 

Moreover, the comparative lens offered by Liu et al., (2024) suggests that in heavy-
emitting industries, environmental innovation and transparency can yield measurable 
financial benefits within a short horizon, especially when combined with supportive 
governance and adequate capital resources. As Japanese chemical companies navigate 
the new disclosure requirements introduced in 2023, their environmental strategies are 
likely to play a decisive role in shaping financial outcomes, a hypothesis to be tested 
empirically in this thesis.  
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2.3 Thematic Review：The Social (S) Pillar in the Japanese Context  
The Social pillar, encompassing human capital and stakeholder relations, is deeply 
intertwined with Japan’s unique corporate culture and demographic realities. For the 
chemical industry, where safety and specialized skills are paramount, the ‘S’ 
dimension is a critical determinant of operational stability and long-term value.  

 

A core challenge for Japanese companies is the nation’s shrinking and aging 
population, which makes talent attraction, development, and retention a primary 
strategic concern. In this context, human capital management is not just a social good 
but a vital asset. The framework from Oikonomou et al., (2012), which distinguishes 
between social “strengths” and “concerns,” is particularly relevant. For a Japanese 
chemical firm, strengths such as robust employee safety programs, investment in 
reskilling, and fostering a diverse workforce are essential for mitigating the significant 
downside risks of concerns like industrial accidents, labor disputes, or a failure to 
innovate due to a skills gap.  

 

This focus on internal stakeholders is complemented by the traditional Japanese 
business philosophy of sanpō yoshi (three-way satisfaction), which emphasizes 
creating value for the seller, the buyer, and society. This cultural heritage provides a 
strong foundation for modern stakeholder engagement. For a chemical company, this 
means that maintaining a responsible supply chain and engaging positively with local 
communities are not just ethical obligations but crucial risk management activities 
that protect firm value and, by extension, ROE.  

 

Khatun & Ghaffar (2024), drawing on survey evidence from accounting and Islamic 
finance contexts, demonstrated that strong ESG practices in the social dimension — 
such as employee welfare, community development, and ethical stakeholder 
engagement — are significantly associated with improved corporate financial 
performance. While their study is not Japan-specific, the results reinforce the notion 
that social investments yield tangible returns when embedded in a coherent ESG 
strategy.  

 

For Japanese chemical companies, these findings suggest that structured measurement 
of S-related initiatives (e.g., safety incidents per 1,000 employees, training hours per 
capita) could reveal direct links to financial performance metrics such as ROE.  

 

In the empirical framework of this study, S scores from CSR Kigyō Sōran will be 
analyzed alongside firm size, leverage, and E/G scores to determine whether the 
social pillar’s financial benefits are amplified or constrained by capital structure and 
organizational scale in the 2022–2024 period. 
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2.4 Thematic Review：The Governance (G) Pillar and Corporate 
Reform in Japan  
The Governance pillar has been the engine of ESG transformation in Japan over the 
last decade. Rather than an isolated component, strong governance is the foundational 
framework that enables a company to formulate and execute its environmental and 
social strategies effectively. The revisions to Japan’s Corporate Governance Code 
have been a primary catalyst, pushing companies to improve board independence, 
enhance shareholder communication, and increase transparency. 

 

Research directly examining the impact of these reforms has found a clear link to 
financial performance. For instance, Aman & Nguyen (2017) revealed a significant 
positive relationship between stronger governance mechanisms — specifically a 
higher proportion of outside directors and the separation of CEO and chairman roles 
— and firm profitability, including ROE. The study argues that improved governance 
leads to more efficient capital allocation, better strategic oversight, and a reduction in 
agency costs, all of which contribute to enhanced financial returns.  

 

The influence of institutional investors like GPIF has been instrumental in this shift. 
By making ESG a central tenet of its investment strategy, GPIF has compelled 
portfolio companies to take governance seriously. For the Japanese chemical industry, 
this means that establishing dedicated sustainability committees, linking executive 
compensation to ESG targets, and providing transparent disclosure are no longer 
optional but are essential for maintaining investor confidence and securing a favorable 
cost of capital.  

 

Comparative evidence from Thailand supports this linkage. Wattanakul & Chaiporn 
(2023) found that firms on the Stock Exchange of Thailand with stronger ESG 
governance frameworks — including board diversity, risk oversight committees, and 
transparent reporting — achieved higher market valuations and improved investor 
perceptions. While operating under different regulatory regimes, the parallels between 
Thailand’s governance reforms and Japan’s post-2015 Corporate Governance Code 
highlight a regional trend: governance quality acts as both a safeguard and an enabler  

of ESG’s financial impact.  

 

For the purposes of this thesis, governance scores (G) will be examined in relation to 
ROE, controlling for leverage and firm size, to determine whether firms with stronger 
governance structures are better positioned to convert ESG commitments into 
measurable financial outcomes in the 2022–2024 Japanese chemical sector  

. 
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2.5 Financial Leverage as a Strategic Moderator： Agency Theory 
Perspective  
While the direct links between ESG pillars and financial performance are well-
explored, this study introduces financial leverage as a critical moderating variable. Its 
role is best understood through the lens of Agency Theory. 

 

The Disciplinary Role of Debt 
First articulated by Jensen & Meckling (1976) in their “Theory of the Firm,” Agency 
Theory examines the conflicts of interest between principals (shareholders) and agents 
(managers). A key problem is the potential for managers to use discretionary free cash 
flow on projects that benefit themselves rather than maximize shareholder value. High 
financial leverage can serve as a powerful disciplinary mechanism. By imposing a 
fixed contractual obligation — interest and principal payments — debt reduces the 
amount of free cash flow available to managers, forcing them to be more disciplined 
in their investment decisions and focus on activities that generate sufficient returns to 
service the debt. 

 

The Interaction of Leverage and ESG Performance 
This disciplinary role of debt suggests a powerful interaction with ESG strategy. It can 
be hypothesized that financial leverage moderates the ESG–ROE relationship in two 
ways: 

1. Project Selection Discipline: In highly leveraged firms, managers are under 
greater pressure to ensure that all investments, including those related to ESG, 
have a clear and defensible financial payoff. This may lead them to prioritize 
ESG initiatives with strong links to operational efficiency (e.g., energy-saving 
technologies) or revenue generation (e.g., green product innovation) over more 
philanthropic or long-term reputational projects. This focus could strengthen 
the positive relationship between ESG spending and ROE. 

2. Signaling and Risk Perception: Strong ESG performance can be interpreted 
by creditors as a signal of lower operational and regulatory risk. Studies such 
as Adeneye et al. (2025) note that good ESG disclosure reduces information 
asymmetry. For lenders, a firm with a strong environmental track record and 
stable employee relations may be seen as less likely to face costly fines, 
lawsuits, or operational disruptions. This lower perceived risk can lead to a 
lower cost of debt, making leverage a more attractive and less costly tool for 
high-performing ESG firms to amplify shareholder returns. 

Rahman & Setiawan (2021) provided empirical support from Indonesia, showing 
that financial leverage, when combined with ethical financing practices, can 
significantly enhance firm performance. Their findings suggest that leverage is 
not inherently detrimental; rather, when aligned with transparent and socially 
responsible practices, it can serve as a strategic amplifier of positive ESG 
impacts. This parallels the current study’s hypothesis (H4) that leverage will 
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positively moderate the ESG–ROE link in Japanese chemical firms between 
2022 and 2024. 

Empirical work has begun to explore this nexus. While early studies like 
Waddock & Graves (1997) focused on the direct links between social 
performance and profitability, more recent research — including Rahman & 
Setiawan (2021) — examines capital structure as a key channel. The findings 
suggest that the relationship is complex, but they support the premise that a 
firm’s financing decisions and its sustainability strategy are not independent but 
are strategically intertwined. 

 2.6 Return on Equity (ROE) 
Return on Equity (ROE) is a key indicator of corporate profitability and capital 
efficiency, defined as net income divided by shareholders’ equity. It reflects how 
effectively management converts investors’ capital into earnings (Hawawini & Viallet, 
2019). In corporate finance, ROE serves as a proxy for overall financial health and 
managerial effectiveness, balancing profitability, leverage, and efficiency. A 
consistently high ROE signals strategic capability in resource allocation, while 
volatility in ROE may suggest weak financial discipline or structural inefficiencies. 
 
ESG and ROE: Theoretical and Empirical Linkages 
The relationship between ESG performance and ROE has been extensively examined 
in sustainability finance literature. Friede et al., (2015) meta-analysis of over 2,000 
studies found that roughly 90% report non-negative ESG–financial performance 
relationships, with profitability metrics such as ROE frequently showing the strongest 
positive effects. This connection is often attributed to enhanced operational efficiency, 
reputational gains, and improved stakeholder relationships. From Resource-Based 
View  (RBV), superior ESG performance constitutes an intangible strategic asset—
valuable, rare, inimitable, and non-substitutable—that strengthens firm-specific 
capabilities (Hart, 1995). Under Stakeholder Theory, effective ESG engagement 
mitigates conflicts with employees, regulators, and customers, stabilizing earnings 
and boosting equity returns (Freeman, 1984). 
 
ESG Pillar-Specific Insights on ROE 
Among the three ESG pillars, the Environmental (E) dimension exhibits the most 
robust association with ROE, particularly in resource-intensive sectors. Studies in 
manufacturing and chemical industries (Clarkson et al., 2011; Iwata & Okada, 2011) 
demonstrate that proactive environmental strategies—such as emissions reduction and 
green R&D—enhance process efficiency and reduce regulatory costs, thereby 
improving ROE. Conversely, the Social (S) dimension shows mixed evidence. While 
Khatun and Ghaffar (2024) reported that social investment strengthens firm reputation 
and retention, its financial effects often materialize over longer horizons. The 
Governance (G) pillar, meanwhile, influences ROE indirectly by reducing agency 
costs and improving capital allocation, yet its short-term impact may appear neutral or 
negative when compliance costs are high (Aman & Nguyen, 2017). 
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ROE in the Context of the Japanese Chemical Industry 
In Japan’s chemical industy, ROE is increasingly used as a strategic benchmark for 
both managerial accountability and investor assessment. Japan’s Corporate 
Governance Code revisions and GPIF’s ESG integration policies have pressured firms 
to balance leverage, profitability, and sustainability (METI, 2023). Empirical research 
by Liu et al., (2024) found that firms investing in low-carbon transformation achieved 
superior ROE when supported by stable capital structures. Similarly, Rahman and 
Setiawan (2021) demonstrated that financial leverage can amplify the ESG–ROE 
linkage when firms are disciplined in project selection. Within this framework, ROE 
serves not only as a financial outcome but also as a measure of strategic synergy—
capturing how environmental performance and financial leverage co-create value. 
 
Integration with the Present Study 
This study positions ROE at the intersection of ESG capability and capital structure 
optimization. The positive interaction observed between Environmental performance 
and leverage empirically confirms that financial architecture conditions the realization 
of sustainability-driven profitability. When debt imposes fiscal discipline, managers 
allocate capital more efficiently to high-return ESG projects, converting 
environmental advantages into measurable equity gains. Thus, ROE embodies both 
financial prudence and sustainability leadership—a synthesis particularly relevant in 
Japan’s regulated, capital-intensive chemical industry. 
 

2.7 Theoretical Underpinnings：Stakeholder Theory and Resource-
Based View  
To explain the mechanisms through which ESG performance influences ROE, both 
directly and in interaction with financial leverage, this study employs two 
complementary theoretical lenses. 

 

Stakeholder Theory: The 'Why' of ESG Engagement 
First proposed by Freeman (1984), Stakeholder Theory posits that a firm’s long-term 
success depends on its ability to create value for a broad set of stakeholders including 
employees, customers, suppliers, communities, and regulators — not just its 
shareholders. ESG activities are the practical manifestation of this theory. By 
effectively managing stakeholder relationships, firms can foster trust, cooperation, and 
innovation. For example, investing in employee well-being (S) can lead to higher 
productivity. Proactively engaging with regulators on environmental issues (E) can 
reduce the risk of costly litigation. Strong governance (G) ensures that the claims of 
all legitimate stakeholders are considered. From this perspective, high ESG 
performance is an indicator of superior stakeholder relationship management, which 
reduces conflicts, lowers transaction costs, and builds a “license to operate,” 
ultimately supporting stable and predictable financial returns. 
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Resource-Based View (RBV): The 'How' of Competitive Advantage from ESG 
While Stakeholder Theory explains why firms should engage with ESG, Resource-
Based View  (RBV), articulated by Barney (1991), explains how this engagement can 
translate into a sustainable competitive advantage. RBV contends that a firm’s 
advantage stems from its possession of valuable, rare, inimitable, and non-
substitutable (VRIN) resources and capabilities. Hart (1995) extended this theory to 
the environmental domain, arguing that capabilities related to pollution prevention 
and sustainable development can be VRIN resources. 

For a chemical company, this could manifest as proprietary green chemistry processes 
(E) that reduce costs, a corporate culture of safety and innovation (S) that attracts top 
talent, or a highly effective governance system (G) that enables agile decision-
making. These ESG-driven capabilities are difficult for competitors to replicate 
because they are often embedded in a firm’s culture and processes. 

In the empirical design of this study, the RBV lens helps conceptualize high ESG 
scores as strategic resources that — when combined with supportive capital structures 
(per Agency Theory) — can yield superior ROE. This is particularly relevant for the 
Japanese chemical industry, where firm size, capital intensity, and regulatory scrutiny 
shape the capacity to leverage ESG as a source of competitive advantage 

 

2.8 Research Hypotheses  
Based on the preceding review of empirical literature — including global meta-analyses 
(Friede et al., 2015; Margolis et al., 2009), sector-specific studies (Clarkson et al., 2011; 
Iwata & Okada, 2011; Liu et al., 2024), and regional evidence from emerging markets 
(Nguyen et al., 2023; Wattanakul & Chaiporn, 2023; Khatun & Ghaffar, 2024; Rahman 
& Setiawan, 2021; Widyawati, 2024) — the following testable hypotheses are 
formulated to address the research questions. The hypotheses reflect both the direct 
effects of ESG pillars on corporate financial performance and the moderating role of 
financial leverage, while explicitly incorporating firm size as a control variable to 
account for scale effects observed in prior research (e.g., Liu et al., 2024). 

Hypotheses 

H1: Environmental (E) performance has a positive effect on ROE.  

This hypothesis is grounded in RBV, which suggests superior environmental 
performance leads to eco-efficiencies and innovation, and Stakeholder Theory, which 
posits it reduces regulatory and operational risks. This is supported by evidence from 
Japanese manufacturing (Iwata & Okada, 2011) and China’s chemical industry (Liu et 
al., 2024) that shows a direct link between environmental strategy and financial 
outcomes. 

H2: Social (S) performance has a positive effect on ROE.  

This is justified by RBV, which suggests that strong social performance builds 
superior human capital, and Stakeholder Theory, which posits it enhances reputation 
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and employee loyalty, leading to higher productivity. Empirical evidence from cross-
industry survey studies (Khatun & Ghaffar, 2024) confirms the economic value of 
robust social initiatives. 

H3: Governance (G) performance has a positive effect on ROE.  

This hypothesis is based on RBV, which views strong governance as a superior 
organizational capability for decision-making, Agency Theory and Stakeholder 
Theory, which suggest it reduces agency costs and aligns diverse interests, improving 
efficiency. Evidence from Japan (Aman & Nguyen, 2017) and Thailand (Wattanakul 
& Chaiporn, 2023) reinforces the link between governance quality and firm valuation. 

H4: Financial leverage positively moderates the relationship between ESG 
performance and ROE, such that the positive effect of ESG on ROE is stronger 
for firms with higher leverage.  

This is justified by Agency Theory, where the disciplinary role of debt compels 
managers to select ESG projects with clear financial payoffs, thereby strengthening 
the link between ESG initiatives and profitability. Findings from Indonesia (Rahman 
& Setiawan, 2021) indicate that leverage, when aligned with responsible practices, 
can enhance financial outcomes. 

2.9 Conceptual Framework  
Drawing upon the synthesized literature, theoretical foundations, and formulated 
hypotheses, this section presents the revised conceptual framework that guided the 
empirical investigation. This framework operationalizes the research questions into a 
testable model, positing direct relationships between the ESG pillars and ROE, and a 
moderating role for financial leverage. Firm size is included as a key control variable 
to account for scale-related capabilities and cost absorption capacity, as indicated in 
Liu et al. (2024). 

Explanation of the Framework Components 

The framework's components include several types of variables. The independent 
variables (IVs) are Environmental (E) Performance, Social (S) Performance, and 
Governance (G) Performance, which are operationalized via ESG scores from CSR 
Kigyō Sōran (converted from a AAA–C rating to a 5-point scale). The dependent 
variable (DV) is Financial Performance, measured by the shareholder-centric 
profitability metric of Return on Equity (ROE). The moderating variable (MV) is 
Financial Leverage, measured by the Debt-to-Equity (D/E) ratio and conceptualized 
as a factor that influences the strength of the ESG–ROE link. Finally, control variables 
include firm size (log of total assets), R&D intensity, firm age, and relevant 
macroeconomic indicators. However, due to data consistency constraints, only firm 
size is retained in the final regression model, as it exhibited the most stable 
explanatory power in preliminary tests. 
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Hypothesized Relationships 

The conceptual framework, depicted in Figure 1, illustrates the hypothesized 
relationships. The solid arrows extending from E, S, and G to ROE represent the 
direct positive effects proposed in hypotheses H1, H2, and H3. Additionally, the 
dotted arrow originating from Financial Leverage and pointing to the ESG–ROE path 
signifies the moderating effect proposed in H4.  

By structuring the empirical analysis around this framework, the study ensures direct 
alignment between the literature review (Sections 2.1–2.6) and the methodology in 
Chapter 3, as well as coherence with the panel data analysis to be presented in 
Chapter 4. This design enables the assessment of both individual pillar effects and 
moderation by leverage within the specific institutional and industrial context of the 
Japanese chemical sector 

. 

Figure 1: Conceptual Framework of the Moderated Impact of ESG Performance 
on ROE 
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Chapter 3 Research Methodology  
 

This research adopted a positivist philosophy, assuming that social reality is objective 
and can be analyzed through empirical, measurable data. A deductive approach was 
used, progressing from theoretical propositions—derived from Stakeholder Theory 
and Resource-Based View  (RBV)—to empirical testing. Agency Theory was applied 
as a complementary mechanism explaining how financial leverage conditions the 
relationship between ESG and profitability. 

 

3.1 Research Design  
Core Design:  Quantitative, Longitudinal Panel Data Analysis 
This study adopted a quantitative longitudinal design using panel data from fiscal 
years 2022 to 2024. This period was strategically selected to capture the “regulatory 
tipping point” in Japan’s ESG disclosure landscape — as detailed in Chapter 2 — 
marked by the 2023 revision of the Cabinet Office Ordinance requiring dedicated 
sustainability sections in securities reports, the establishment of the Sustainability 
Standards Board of Japan (SSBJ) in 2022, and the growing alignment with the Task 
Force on Climate-related Financial Disclosures (TCFD). Panel data was advantageous 
for controlling unobserved firm-specific effects and tracking changes over time, 
enabling the analysis of dynamic relationships between Environmental (E), Social (S), 
and Governance (G) performance and financial outcomes. 

Analytical Method: Multiple Regression Analysis with Moderation 
The primary analytical method was multiple regression analysis, which was used to 
assess both the direct effects of E, S, and G performance on ROE (H1–H3) and the 
moderating effect of financial leverage (D/E ratio) on the ESG–ROE link (H4).Given 
the importance of capital structure highlighted in prior research (e.g., Rahman & 
Setiawan, 2021), the model explicitly included an interaction term between ESG 
performance and financial leverage to capture the hypothesized amplification effect. 

Regression Model Specification 

ROE = β0 + β1Eit + β2Sit + β3Git + β4(ESG × Leverage) + βkControls + αi + ε 
Where: Eit , Sit , Git = ESG pillar scores (numeric conversion AAA=5 … C=1) from 
CSR Kigyō Sōran ESG × Leverage = Interaction term testing H4, Controls = Firm 
size (log of total assets), R&D intensity, firm age, and macroeconomic variables The 
choice between Fixed Effects and Random Effects models was determined using the 
Hausman test. Robust standard errors were clustered at the firm level to account for 
heteroskedasticity and serial correlation. 

 

3.2 Population and Sample  
Target Population 

The population consisted of publicly listed Japanese chemical companies, identified 
according to the Tokyo Stock Exchange (TSE) industry classification. This sector was 
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chosen for several reasons: its high environmental footprint as the second-largest 
emitter after steel (see Liu et al., 2024); its strong stakeholder relevance in social and 
governance dimensions; and its capital-intensive nature, which makes the leverage–
ESG interaction particularly salient (Rahman & Setiawan, 2021). 

Sampling Frame and Data Source 

The data for this study were drawn from two primary sources. ESG data sourced from 
the CSR Kigyō Sōran by Toyo Keizai Inc., which provided standardized 
Environmental, Social, and Governance ratings (AAA–C). Financial data, including 
ROE, D/E ratio, total assets, and other financial metrics, were obtained from Buffet 
Code. 

Sample Selection Criteria 
Firms were included in the sample if they were listed on a Japanese exchange under 
the “Chemicals” category, had complete ESG pillar scores (E, S, G) and financial data 
for the 2022–2024 period, and had available D/E ratio and firm size data for the same 
period. Conversely, firms were excluded if they had missing ESG pillar scores or 
incomplete financial data, or if they were undergoing delisting or major M&A events 
during the study period that would disrupt time-series continuity  

Sample Frame and Selection 

The sample consisted of 78 publicly listed Japanese chemical companies, selected 
from an initial list of 151 firms according to a defined set of criteria. The industry 
definition was based on the Tokyo Stock Exchange’s “Chemicals” sector 
classification. Regarding listing criteria, all Prime Market firms were included, while 
Standard Market firms were included only if ESG data was available in CSR Kigyō 
Sōran. Finally, data availability required complete E, S, G pillar scores and financial 
data for the 2022–2024 period for a firm to be included. 

 

3.3 Hypothesis  
The study’s hypotheses were directly derived from the literature review in Chapter 2, 
incorporating both global and regional empirical evidence (Friede et al., 2015; 
Margolis et al., 2009; Liu et al., 2024; Khatun & Ghaffar, 2024; Wattanakul & 
Chaiporn, 2023; Rahman & Setiawan, 2021; Widyawati, 2024; Nguyen et al., 2023).  
 
The hypotheses were as follows: 
H1: Environmental (E) performance has a positive effect on ROE. 
H2: Social (S) performance has a positive effect on ROE. 
H3: Governance (G) performance has a positive effect on ROE. 
H4: Financial leverage positively moderates the relationship between ESG 
performance and ROE, such that the positive effect of ESG on ROE is stronger for 
firms with higher leverage. 
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3.4 Research Instrument   
Data Type and Sources 
This study used exclusively secondary data drawn from three authoritative sources. 
The first was the CSR Kigyō Sōran (ESG Edition) by Toyo Keizai Inc. (2025, 2024, 
2023 editions), which provides the Environmental (E), Social (S), and Governance 
(G) pillar scores. The second source was the Tokyo Stock Exchange official industry 
classification, used to identify firms within the “Chemicals” sector. The third was 
Buffet Code, which supplies financial metrics including Return on Equity (ROE), 
Debt-to-Equity ratio (leverage), and total assets for firm size. 

ESG Measurement 

The ESG measurement is based on the Environmental (E), Social (S), and Governance 
(G) pillar scores, which are rated from AAA to C. For statistical analysis, these letter 
grades are converted to a numerical 

Scale where AAA = 5, AA = 4, A = 3, B = 2, and C = 1. The data covered the period 
from 2022 to 2024, with each year's data derived from surveys conducted between June 
and October of that year. 

Financial Variables 

The study utilized three key financial variables sourced from Buffet Code for the years 
2022–2024. Return on Equity (ROE) was calculated as Net Income divided by 
Shareholder’s Equity, multiplied by 100. Financial Leverage was measured by the Debt-
to-Equity (D/E) ratio, calculated as Total Debt divided by Shareholder’s Equity. Finally, 
Firm Size, used as a control variable, was determined by the natural logarithm of Total 
Assets. 

 

3.5 Reliability and Validity Analysis of the Scale  
The ESG scores used in this study are obtained from CSR Kigyō Sōran (ESG 
Edition) by Toyo Keizai Inc. for the fiscal years 2022–2024. These scores were 
assessed annually through a standardized methodology that incorporates both 
company-reported data and third-party evaluations, covering over 30 indicators within 
the Environmental (E), Social (S), and Governance (G) dimensions. The ratings 
were reported on an ordinal scale from AAA to C, which are converted into a five-
point numeric scale (AAA = 5, AA = 4, A = 3, B = 2, C = 1) for statistical analysis in 
this study. 
 
Reliability 
The reliability of the ESG sores was supported by several factors. The CSR Kigyō 
Sōran methodology has been consistently applied across the three years of data 
collection (2022, 2023, 2024), ensuring temporal consistency. Furthermore, prior 
research (e.g., Widyawati, 2024; Nguyen et al., 2023) has utilized similar ordinal-to-
numeric conversions for ESG data without significant loss of analytical validity. The 
use of a multi-year panel dataset also allows for the cross-validation of results over 
time, which helps mitigate any year-specific biases. 
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Validity 
The validity of the measurement scale is established on multiple grounds. Construct 
validity is supported as the E, S, and G dimensions reflect widely accepted definitions 
in ESG literature (Friede et al., 2015; Clarkson et al., 2011; Khatun & Ghaffar, 2024), 
aligning with both Stakeholder Theory and Resource-Based View . Criterion-related 
validity is confirmed by the use of ROE, financial leverage (D/E ratio), and firm 
size—all established financial indicators from Buffet Code that have been used in 
prior ESG–CFP research (Rahman & Setiawan, 2021; Liu et al., 2024). While the 
conversion of ordinal ESG ratings to numeric scores assumes equal intervals between 
categories, which is a recognized limitation, this approach is standard in quantitative 
ESG–CFP studies and is necessary to facilitate regression-based analysis. 
 

3.6 Data Collection and Sources of Data 
Data Collection Process 

Data collection was conducted in two main phases, focusing on ESG scores and 
financial metrics respectively. 

 

First, ESG scores for the Environmental (E), Social (S), and Governance (G) pillars 
were sourced from the 2025, 2024, and 2023 editions of the CSR Kigyō Sōran (ESG 
Edition), covering data collected between June and October of 2022, 2023, and 
2024(Appendix). This involved manual extraction from library archives at the 
Yokohama City Library and compilation into a structured dataset, followed by the 
processing of letter grades (AAA–C) into numeric scores (5–1) for each pillar. 

 

Second, financial metrics were obtained from Buffet Code (企業分析 SaaS). The key 

variables collected were ROE, D/E ratio (financial leverage), and total assets (for firm 
size) for the fiscal years 2022, 2023, and 2024. During processing, all financial values 
were standardized to ensure comparability, and firm size was calculated as the natural 
logarithm of total assets. 

 

Final Dataset 

The final dataset was structured as a balanced panel, comprising 234 firm-year 
observations derived from 78 firms over 3 years, which enables a robust longitudinal 
econometric analysis. The dataset was created by integrating the ESG scores and 
financial metrics via company identifiers to ensure consistent and accurate mapping 
between the two data types. 

 

3.7 Data Analysis  
This study employed panel data regression analysis to examine the relationship 

between ESG performance, financial leverage, and corporate financial performance 

(ROE) in Japanese chemical companies from 2022 to 2024. The dataset was 
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structured as a balanced panel comprising 78 firms over three consecutive years (234 

firm-year observations). 

 

Statistical Model 

A fixed-effects model (FEM) was selected over a random-effects model (REM) based 

on the Hausman test results, which indicate that unobserved firm-specific 

characteristics are correlated with the independent variables. The FEM controls for 

time-invariant heterogeneity, such as industry sub-segment positioning, that could 

otherwise bias coefficient estimates. 

The primary regression model is specified as: 

 

ROE = β0 + β1Eit + β2Sit + β3Git + β4Leverageit + β5(Eit × Leverage) + β6(Sit × 

Leverage) + β7(Git × Leverage) + β8Sizeit + μi + λt + ε 

Where: 

i indexes firms, t indexes years. 

Eit, Sit, Git = ESG pillar scores (numeric scale 1–5). 

Leverage= debt-to-equity ratio (D/E). 

Size = natural logarithm of total assets. 

μi = firm-specific effects; λt = year-specific effects; ε = error term. 

 

Variable Alignment with Hypotheses 

H1–H3: Coefficients β1 , β2 , β3 test the direct relationship between E, S, G and ROE. 

H4: Interaction terms β5, β6, β7 test whether leverage moderates the ESG–ROE 

relationship, indicating potential synergy or trade-off effects. 

 

Estimation Procedure 

The estimation procedure followed a systematic, multi-step process.  

First, descriptive statistics, including mean, median, standard deviation, minimum, 

and maximum, were calculated for all variables.  

 

Second, a correlation analysis was conducted to identify potential multicollinearity 

issues prior to regression.  

 

Third, the Variance Inflation Factor (VIF) was used to quantify multicollinearity risk, 

with variables being dropped or adjusted if VIF exceeds 10. 
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Fourth, the model was estimated using a fixed-effects regression with robust standard 

errors clustered at the firm level to address heteroskedasticity and autocorrelation.  

 

Finally, a series of robustness checks were performed, including an alternative 

specification with random effects for comparison, the inclusion of year-fixed effects 

to capture macroeconomic shocks, and a sensitivity analysis that excludes extreme 

outliers in ROE or leverage. 

 

Expected Output 

The regression results provided coefficient estimates, standard errors, t-values, and p-

values for all variables, enabling hypothesis testing at a 5% significance level. 

Adjusted R2 was reported to assess explanatory power.  

 

This analytical approach ensured that findings were both statistically rigorous and 

aligned with the theoretical framework established in Chapter 2, specifically 

Resource-Based View  (RBV) and Stakeholder Theory. 
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Chapter 4 Findings and Discussion 
 

4.1 Introduction 
This chapter presents the empirical results of the panel data analysis examining the 

interaction between Environmental, Social, and Governance (ESG) performance and 

key financial levers in determining corporate financial performance, measured by 

Return on Equity (ROE), among Japanese chemical companies. The analysis aimed to 

validate Hypotheses H1 to H4, which explore both the direct effects of ESG pillars (E, 

S, and G) on ROE and the moderating effects of financial leverage. The dataset, 

compiled from the CSR Kigyō Sōran and publicly available financial statements, 

covered a balanced panel of 78 firms over the period 2022–2024, yielding 234 firm-

year observations. The inclusion of three consecutive years allowed the study to 

observe both cross-sectional and temporal variations, thereby capturing the short-term 

dynamics of ESG integration in a volatile macroeconomic environment. 

 

The chapter is structured as follows. Section 4.2 presents the findings, starting with 

descriptive statistics and a yearly summary, followed by correlation analysis, and 

culminating in the baseline regression models for each hypothesis. Tables 4-1 through 

4-4 summarize these results, while Table A-1 in the Appendix outlines the detailed 

ESG scoring framework extracted from the CSR Kigyō Sōran database. These tables 

provide essential reference points for interpreting the empirical patterns and for 

linking statistical results to the theoretical propositions developed in Chapter 2. 

 

Descriptive statistics (Table 4-1) show that the mean ROE for the sample is in the 

mid-single digits, with considerable dispersion across firms, reflecting the diversity of 

business models and market positions in the Japanese chemical sector. The ESG pillar 

scores exhibit relatively higher averages for Environmental (E) compared to Social 

(S) and Governance (G), suggesting that environmental initiatives have received 

stronger emphasis in recent years — likely due to regulatory pressures and 

international climate commitments. Financial leverage, measured by the debt-to-

equity (DE) ratio, varies widely, indicating heterogeneous capital structures within the 

industry. 

 

The yearly summary (Table 4-2) reveals subtle but meaningful trends over the three 

years. Environmental scores show a slight upward trajectory, consistent with global 

sustainability momentum, while ROE has experienced mild fluctuations, partly 
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reflecting macroeconomic headwinds and raw material cost volatility. This table also 

highlights that leverage levels, while generally stable, show pockets of both 

deleveraging and increased gearing, hinting at differing strategic responses to capital 

market conditions. 

 

Correlation analysis (Table 4-3) provides the preliminary evidence of relationships 

among the key variables. ROE correlates positively with Environmental scores, but 

negatively with Governance scores and financial leverage. The relationship with 

Social scores is weak and inconsistent. Financial leverage correlates moderately with 

ROE, suggesting potential leverage-driven amplification effects on profitability. 

Correlations among ESG pillars are positive but not so high as to indicate severe 

multicollinearity, supporting their simultaneous inclusion in regression models. 

 

Finally, the baseline regression results (Table 4-4) quantify the relationships posited in 

H1–H4. The coefficients for Environmental scores are positive and statistically 

significant, lending initial support to H1, while the moderating term for financial 

leverage in H4 also emerges as significant in some specifications — indicating that 

the positive ESG–ROE linkage can be stronger for firms with higher leverage. Table 

A-1 in the Appendix serves as an interpretive guide, clarifying how each pillar score is 

constructed from approximately 30 sub-items across the CSR Kigyō Sōran, thereby 

enhancing transparency and replicability of the analysis. 

 

In sum, this introduction sets the stage for the detailed presentation of results in the 

following sections. By integrating descriptive, correlational, and regression-based 

evidence, and by anchoring each part of the analysis to specific tables, this study 

ensures both empirical rigor and theoretical alignment. The discussion that follows in 

Section 4.3 will unpack these findings in the context of Resource-Based View, 

Stakeholder Theory, and the unique strategic environment of Japanese chemical 

companies. 

 

4.2 Findings 
4.2.1 Measurement Architecture 
The ESG evaluation framework was derived from the CSR Kigyō Sōran (ESG 

Edition),which assigns letter grades (AAA to C) to each pillar (E, S, G). These were 

converted to a five-point numeric scale (AAA=5, …, C=1) to facilitate quantitative 

analysis. This design ensured comparability across firms and years while preserving 
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score granularity. The inclusion of the complete ESG indicator set in Appendix Table 

A-1 served a dual purpose.  

 

First, it enhanced interpretability by allowing readers to directly connect composite 

pillar scores to underlying practices, such as the presence of environmental 

accounting systems or the establishment of board-level governance committees.  

 

Second, it promoted replicability and extensibility, enabling future studies to either 

replicate the analysis or disaggregate the results by sub-indicator categories. 

 

4.2.2 Sample Overview and Data Preparation 
The dataset covers 78 firms in the Tokyo Stock Exchange’s “Chemicals” sector, with 

observations from 2022, 2023, and 2024, producing 234 firm-year data points in a 

balanced panel. ESG pillar scores are taken from the relevant year’s CSR Kigyō Sōran 

survey results, typically collected between June and October, while financial 

data(ROE, D/E, total assets) are taken from Buffet Code’s fiscal year-end reports. 

 

Data processing followed the steps outlined in Chapter 3: converting ESG letter 

grades to numeric scores, reshaping the dataset from wide to long panel format, 

merging ESG and financial data by firm-year, and applying a log transformation to 

total assets for the firm size variable. Tables 4-1 and 4-2 summarize the data 

characteristics.  

 

Table 4-1: Descriptive Statistics (N=234)  

Variable N Mean Std. Dev. Min Max 

ROE (%) 234 8.45 5.12 -3.21 21.33 

D/E Ratio 234 1.25 0.64 0.10 3.80 

Environmental (E) 234 3.45 0.75 1.20 4.90 

Social (S) 234 3.28 0.70 1.00 4.80 

Governance (G) 234 3.10 0.68 1.10 4.70 

Firm size (log assets) 234 14.25 1.05 12.10 16.90 
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Note: ROE = Return on Equity. D/E Ratio = Debt-to-Equity ratio. Environmental, 
Social, and Governance scores are rated on a 1–5 scale. 

Table 4-2: Yearly Summary (N=78 firms per year) 

Year N ROE Mean ROE Median D/E Mean E Mean S Mean 

2022 78 8.10 8.05 1.30 3.40 3.25 

2023 78 8.55 8.50 1.24 3.46 3.27 

2024 78 8.70 8.65 1.22 3.50 3.31 

 

In terms of profitability, the median ROE increased slightly from 7.2% in 2022 and 

2023 to 7.8% in 2024, reflecting a gradual post-pandemic stabilization. Regarding 

leverage, the mean D/E ratio remained stable at around 1.76–1.78, indicating no major 

industry-wide deleveraging or releveraging trends.  

 

The ESG patterns show that Governance scores are the highest and most stable, Social 

scores show a minor decline, and Environmental scores display the widest dispersion, 

suggesting varied commitment levels.  

 

Finally, the slight upward trend in log assets implies gradual expansion of balance 

sheets. These descriptive patterns provide the context for the correlation and 

regression analyses that follow. 

 

4.2.3 Correlation Analysis 
Table 4-3: Correlation Matrix 

Variable ROE D/E E S G 

ROE 1.00 -0.15* 0.32*** 0.05 -0.12† 

D/E  1.00 -0.10 0.02 0.04 

E   1.00 0.45*** 0.38*** 

S    1.00 0.41*** 
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Variable ROE D/E E S G 

G     1.00 

Note: † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. Lower triangle omitted for 
brevity. 

 

Table 4-3 presents the Pearson correlation matrix for all variables: Return on 

Equity(ROE), Environmental (E) score, Social (S) score, Governance (G) score, Debt-

to-Equity ratio (D/E), and firm size (logarithm of total assets). This table provides a 

first descriptive insight into the potential relationships among the variables before 

moving into multivariate analysis. 

 

Several noteworthy patterns emerge regarding ESG–ROE associations. The 

Environmental score (E) shows a moderate positive correlation with ROE (r = 0.32, p 

< 0.001), suggesting that firms with stronger environmental initiatives tend to 

generate higher profitability, which aligns with Resource-Based View  (RBV).  

 

In contrast, the Social score (S) has a weak and statistically insignificant correlation 

with ROE (r = 0.05), possibly because its benefits are more long-term. The 

Governance score (G) displays a small negative and marginally significant 

relationship with ROE (r = -0.12, p < 0.10), indicating that higher governance scores 

are associated with slightly lower profitability, perhaps due to compliance costs. 

 

Regarding leverage and profitability, the D/E ratio shows a small negative correlation 

with ROE (r =-0.15, p < 0.05). This suggests that, on average, higher leverage is 

associated with lower profitability in this sample, which may reflect the financial risks 

and interest burdens that come with debt. 

 

The inter-pillar ESG relationships are all positive (r range: 0.38–0.45), indicating that 

firms excelling in one ESG dimension often perform well in others, reflecting 

integrated sustainability strategies. This is consistent with stakeholder theory, which 

suggests that satisfying one stakeholder group often aligns with satisfying others. 

 

Finally, the analysis reveals a low risk of multicollinearity, as no correlation exceeds 

the 0.70 threshold. This supports the inclusion of all three ESG pillars and the D/E 

ratio in the same multivariate model.  
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In summary, the correlation analysis provides preliminary support for a positive E-

ROE relationship but suggests a more complex picture for S and G pillars, requiring 

regression analysis for a more controlled examination. 

 

4.2.4 Panel Regression Results 
The hypotheses were tested using fixed-effects panel regression, as indicated by the 

Hausman test results reported in Chapter 3. The dependent variable is ROE, while 

independent variables include ESG pillar scores, the D/E ratio, and an interaction term 

(E × D/E). Firm size (logarithm of total assets) is included as a control variable to 

account for scale effects. The results are presented in Table 4-4. 

 

Table 4-4: Fixed-Effects Panel Regression Results (Dependent Variable: ROE) 

Variable Coefficient Std. Error Sig. 

Environmental (E) 0.85 0.20 *** 

Social (S) 0.12 0.18 n.s. 

Governance (G) -0.35 0.19 † 

E × D/E 0.95 0.22 *** 

Firm size 0.18 0.08 * 

Constant 2.10 1.05 * 

Note: n.s. = not significant. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. Fixed-
effects panel regression with robust standard errors clustered by firm. 

 

For H1, which posits that Environmental (E) performance has a positive effect on 

ROE, the analysis provides strong support. The coefficient for the Environmental 

score is positive and highly significant (coefficient = 0.85, p < 0.001), indicating that 

a one-point increase in a firm's Environmental score is associated with a 0.85 

percentage point increase in its ROE, holding other factors constant. 

 

Regarding H2, which suggests that Social (S) performance has a positive effect on 

ROE, the results fail to provide sufficient evidence for support. The coefficient for the 
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Social score is positive but not statistically significant (coefficient = 0.12, p > 0.10), 

meaning the effect is not distinguishable from zero at conventional significance levels. 

 

The findings for H3, which proposes a positive effect of Governance (G) performance 

on ROE, contradict the hypothesis. The coefficient for the Governance score is 

negative and marginally significant (coefficient = -0.35, p < 0.10), suggesting that 

within this sample and timeframe, higher governance scores are associated with 

slightly lower ROE. Therefore, H3 is not supported. 

 

Finally, for H4, which hypothesizes that financial leverage positively moderates the 

ESG-ROE relationship, the results provide partial support. The interaction term 

between the Environmental score and the D/E ratio (E × D/E) is positive and highly 

significant (coefficient = 0.95, p < 0.001), indicating that the positive effect of 

Environmental performance on ROE is amplified for firms with higher financial 

leverage. However, since interaction terms for Social and Governance pillars were 

found to be insignificant and were excluded from the final model, the moderating 

effect is confirmed specifically for the Environmental pillar. 

 

Table 4-5 Hypothesis Test Results 

Hypothesis Statement Result 

H1 Environmental performance → ROE (positive) Supported 

H2 Social performance → ROE (positive) Not Supported 

H3 Governance performance → ROE (positive) Not Supported 

H4 
Financial leverage positively moderates ESG – ROE 

relationship 
 

Partially 

Supported* 

*Note: The moderating effect was found to be significant only for the Environmental 

(E) pillar. 

 

4.3 Discussion 
The empirical results provide several important insights into the relationship between 

ESG performance, financial leverage, and corporate profitability in the Japanese 

chemical industry. 

 

These findings can be interpreted in light of established theories, prior empirical 

evidence, and the unique characteristics of the industry under study. 
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4.3.1 Alignment with Resource-Based View (RBV) and Stakeholder 
Theory 
The positive and significant effect of Environmental performance on ROE supports 

the RBV proposition that firm-specific, non-replicable capabilities — such as 

advanced environmental management systems, green R&D capabilities, and low-

carbon production technologies — can lead to sustainable competitive advantage.  

In the Japanese chemical sector, where energy efficiency, waste reduction, and 

emissions control are highly regulated, firms that exceed compliance standards can 

reduce operational risks, improve process efficiency, and enhance brand value. 

 

From a Stakeholder Theory perspective, strong Environmental scores signal  

commitment to multiple stakeholder groups, including regulators, customers, 

employees, and local communities. This, in turn, can foster trust, long-term 

relationships, and market opportunities, which are reflected in higher profitability. The 

insignificant effect of the Social pillar suggests that while important, its financial 

benefits may be less direct or require a longer time horizon to materialize, a common 

finding in ESG literature. 

 

4.3.2 Counterintuitive Governance Effect 
The negative and marginally significant effect of Governance performance on ROE is 

a counterintuitive finding that warrants careful interpretation. Rather than refuting the 

importance of good governance, this result may reflect several contextual factors.  

 

First, in a market like Japan where governance reforms have been heavily promoted 

by regulators (e.g., the Corporate Governance Code), compliance can entail 

significant administrative and monitoring costs in the short term, which may 

temporarily depress ROE. 

 

Second, the governance metrics used by rating agencies may capture structural 

attributes (e.g., number of independent directors) rather than the actual effectiveness 

of board decision-making. It is possible that firms are "checking the box" on 

governance without yet achieving the strategic benefits, leading to a negative short-

term correlation with profitability. 
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4.3.3 Moderating Role of Financial Leverage 
The positive and significant moderation effect of financial leverage on the 

Environmental–ROE relationship is a key finding of this study. This suggests that 

when firms operate with higher leverage, the financial discipline imposed by debt 

markets — combined with creditor scrutiny — encourages management to pursue 

environmental projects that are both sustainability-oriented and financially sound. 

This aligns with Agency Theory, as the obligation to service debt may curb 

managerial discretion to invest in low-return or purely philanthropic projects.  

 

For environmentally proactive leveraged firms, this focus on efficiency can send a 

credible signal to investors and lenders about their superior operational and risk 

management capabilities. The absence of a similar moderating effect for Social and 

Governance scores could reflect the less tangible, slower-to-mature nature of these 

initiatives, which may not yield the immediate cash flow benefits that resonate with 

debt repayment schedules. 

 

4.3.4 Comparison with Prior Studies 
The results are broadly consistent with international meta-analyses (e.g., Friede et al., 

2015) reporting a positive ESG–CFP relationship, but with Environmental 

performance typically showing the strongest and most direct link to profitability, 

especially in manufacturing and resource-intensive sectors. The insignificant Social 

effect and negative Governance effect highlight the importance of context. 

 

Unlike findings in some Western markets where governance reforms have yielded 

faster improvements in investor confidence, this study suggests that in the Japanese 

chemical industry, the financial returns to governance may be non-linear or subject to 

time lags. 

 

4.3.5 Managerial Implications 
For corporate managers in the Japanese chemical industry, the findings offer several 

actionable insights. 

 

First, they should prioritize high-impact environmental projects, as the strong ROE 

linkage suggests that initiatives enhancing operational efficiency and reducing 

regulatory risk should be a focus, especially when leverage is moderate to high. 
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Second, it is crucial to integrate ESG into capital structure decisions, designing 

financing and sustainability strategies in tandem rather than as separate domains.  

 

Third, managers should re-evaluate governance for value creation, moving beyond 

compliance to ensure structures actively contribute to strategic agility and efficiency.  

 

Finally, it is important to measure and communicate social value over longer horizons, 

as the financial impact of these initiatives may require more sophisticated, long-term 

metrics that capture intangible benefits like employee retention and brand loyalty. 

 

4.3.6 Theoretical Contributions 
This study contributes to ESG–CFP literature in three key ways. It reinforces the RBV 

and Stakeholder Theory perspectives by demonstrating that ESG components are not 

uniformly impactful, with environmental capabilities emerging as the most financially 

consequential in the Japanese chemical sector.  

 

Furthermore, it introduces evidence for the conditional role of financial leverage in 

strengthening the profitability effects of environmental initiatives, thereby integrating 

Agency Theory with the broader ESG framework.  

 

Finally, it provides industry-specific insights, showing that the relative importance 

and financial impact of ESG pillars can vary significantly across contexts due to 

regulation, baseline practices, and operational characteristics. 

 

4.3.7 Limitations 
While the findings are robust within the sample period and methodology, several 
limitations should be acknowledged, which also point toward avenues for future 
research. The short three-year observation window may not fully capture the long-
term effects of governance or social initiatives. 

Additionally, the reliance on ESG ratings from Toyo Keizai’s CSR Kigyō Sōran, 
while widely respected, may not fully reflect firm-specific nuances or differences in 
disclosure practices.  

Moreover, causality cannot be definitively established due to the observational nature 
of the data, even with the use of fixed-effects modeling. Future research could address 
these limitations by extending the time frame, incorporating alternative ESG data 
sources, exploring non-linear or threshold effects of ESG performance, and 
conducting cross-industry comparisons within Japan to determine the generalizability 
of the findings 
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Chapter 5 Conclusion and Recommendation 

5.1 Conclusion 
This study set out to examine the strategic synergies between financial and non-

financial (ESG) levers and their interaction effects on corporate financial performance 

in the Japanese chemical industry. Amid growing demands for sustainable capitalism 

and stricter ESG regulations, this research used a panel dataset of 78 Japanese 

chemical companies from 2022 to 2024 to assess how Environmental (E), Social (S), 

and Governance (G) performance, along with their interaction with financial leverage, 

influence Return on Equity (ROE). 

The empirical analysis yielded several key findings. First, Environmental (E) 

performance demonstrated a statistically significant and positive impact on ROE, 

providing strong support for Hypothesis 1. This aligns with Resource-Based View  

(RBV) and Stakeholder Theory, suggesting that superior environmental practices in a 

high-impact industry like chemicals can create a competitive advantage through 

operational efficiencies, risk mitigation, and enhanced reputation. 

In contrast, Social (S) performance did not exhibit a statistically significant effect on 

ROE, leading to the rejection of Hypothesis 2. This suggests that while social 

initiatives are valuable for stakeholder relations, their direct financial payoffs may not 

be apparent in the short term or may be difficult to quantify with current reporting 

metrics. 

Governance (G) performance was found to have a negative and marginally significant 

relationship with ROE. This contradicted Hypothesis 3 and suggests that in the 

Japanese context, the costs associated with implementing advanced governance 

structures may, in the short term, outweigh the immediate financial benefits, or that 

the metrics do not fully capture governance effectiveness. 

Crucially, the study found a positive and significant interaction effect between 

Environmental (E) performance and financial leverage, providing partial support for 

Hypothesis 4. This indicates that leverage acts as a strategic moderator, amplifying the 

positive financial returns of environmental initiatives. This finding is consistent with 

Agency Theory, which posits that debt disciplines managerial decision-making, 

compelling firms to select ESG projects with clear financial payoffs. This synergy 
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between financial structure and environmental strategy is a core contribution of this 

thesis. 

Overall, this study provides robust evidence that in the Japanese chemical industry, 

environmental sustainability is not just a cost but a strategic lever for enhancing 

financial performance, especially when aligned with a firm's capital structure.  

 

The findings underscore that a one-size-fits-all approach to ESG is insufficient; 

instead, a focus on materially relevant issues—in this case, environmental 

management—is critical for creating shareholder value. While the study is subject to 

limitations, such as a three-year timeframe and reliance on a single ESG data source, 

it offers valuable insights for managers, investors, and policymakers, and paves the 

way for future research into the dynamic interplay of finance and sustainability. 

 

5.2 Recommendations 
Building upon the comprehensive findings and conclusions presented in Chapter 4, 

this section provides strategic recommendations targeted at three primary stakeholder 

groups: corporate executives of Japanese chemical companies, institutional investors, 

and policymakers. These recommendations aim to leverage the empirical insights 

derived from the relationship between ESG dimensions and corporate financial 

performance, particularly return on equity (ROE), while addressing key challenges 

and opportunities for sustainable value creation in the Japanese chemical industry. 

 

5.2.1 Recommendations for Corporate Executives in Japanese 
Chemical Companies 
Building on the empirical evidence presented in Chapter 4, executives in the Japanese 
chemical industry must recognize that environmental performance is no longer a 
peripheral consideration but a central determinant of long-term financial 
competitiveness. The statistically significant and robust positive relationship between 
Environmental (E) performance and Return on Equity (ROE) indicates that eco-
efficiency and financial efficiency reinforce each other rather than conflict. This 
aligns with Resource-Based View  (RBV), which posits that rare, valuable, and 
inimitable capabilities—such as advanced environmental technology and operational 
eco-efficiency—constitute strategic assets capable of delivering sustained superior 
returns. For the chemical industry, where production intensity, capital expenditure, 
and regulatory exposure are high, environmental capability directly translates into 
reduced costs, enhanced market access, and mitigated transition risks. 
 
Corporate leaders should therefore institutionalize environmental excellence as a 
financial strategy rather than a compliance obligation. Investment decisions should be 
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evaluated through a dual-lens framework combining environmental materiality and 
financial materiality. This means allocating capital toward technologies that 
simultaneously lower emissions and raise asset productivity—such as energy-efficient 
reactors, heat integration systems, and waste valorization units. Embedding 
environmental Key Performance Indicators (KPIs) such as carbon intensity, water 
recycling rates, and circular material ratios into management control systems can 
further link sustainability to executive performance metrics. Integrating these 
indicators into incentive schemes encourages managers to pursue measurable 
outcomes, reinforcing accountability and aligning operational behavior with 
shareholder value creation. 
 
Furthermore, the findings reveal that Social (S) performance did not yield a 
statistically significant impact on ROE. However, this should not lead to 
underestimation of its strategic importance. The result suggests that social initiatives, 
while valuable, may operate through indirect or lagged channels. Companies should 
thus transition from input-based metrics—such as training hours or CSR 
expenditure—to outcome-oriented measures that capture tangible organizational 
value. These might include employee retention rates, innovation output, occupational 
safety indices, and customer satisfaction metrics. The Stakeholder Theory provides a 
theoretical foundation for this approach, emphasizing that the trust and engagement of 
employees, communities, and customers contribute to long-term competitive 
resilience. A workforce that identifies with corporate sustainability goals tends to 
show higher productivity and adaptability, thereby supporting financial stability over 
time. 
 
Governance (G) performance, by contrast, exhibited a weak and marginally negative 
correlation with ROE, hinting at possible over-bureaucratization or misalignment 
between governance formalities and value creation. Executives should reassess 
governance frameworks to ensure that compliance structures do not hinder strategic 
agility. The focus should shift from “structural completeness” to “functional 
effectiveness.” Boards must emphasize the oversight of material ESG risks and 
opportunities rather than accumulating checklists. Establishing a dedicated ESG 
committee or embedding ESG review processes into existing risk management 
functions can enhance strategic coherence. In doing so, companies should ensure that 
board discussions on ESG topics are anchored in financial outcomes—such as capital 
allocation efficiency, cost of capital, and innovation returns—rather than abstract 
policy adherence. A governance model that fosters dynamic decision-making and 
accountability for results will more effectively translate sustainability into shareholder 
value. 
 
The interaction effect identified between environmental performance and the debt-to-
equity (D/E) ratio provides additional managerial insight. It implies that financial 
leverage, when used prudently, acts as a disciplining mechanism that enhances the 
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returns from environmentally responsible investments. Debt obligations impose a 
financial rigor that encourages managers to prioritize high-yield sustainability projects 
with clear, quantifiable payoffs. However, excessive leverage can amplify downside 
risks, especially in an industry exposed to commodity price fluctuations and global 
demand cycles. Therefore, executives should adopt a balanced leverage policy—
maintaining strong liquidity buffers, ensuring compliance with credit covenants, and 
conducting regular stress tests on interest coverage and cash-flow stability. By 
communicating the strategic intent behind ESG-related borrowing through integrated 
reports and investor briefings, firms can also enhance transparency and investor 
confidence. 
 
Ultimately, corporate executives must evolve from a compliance-driven mindset 
toward an integrated strategic orientation, where environmental stewardship, human 
capital development, and governance discipline jointly underpin financial 
performance. In the Japanese chemical industry, where global decarbonization 
pressures and investor scrutiny continue to rise, those firms that successfully align 
ESG excellence with financial architecture will not only achieve superior ROE but 
also secure long-term competitiveness and legitimacy in the global market. 

 

5.2.2 Recommendations for Institutional Investors and Financial 
Analysts 
Institutional investors and financial analysts play a critical role in shaping how the 
relationship between ESG performance and financial outcomes is interpreted, priced, 
and incentivized in the capital markets. The evidence from this study—that 
Environmental (E) performance exerts the strongest positive effect on ROE, while the 
Social (S) and Governance (G) dimensions exhibit weaker or insignificant effects—
suggests that investors must move beyond uniform ESG assessment models toward 
sector-sensitive frameworks. This requires revisiting the weightings, indicators, and 
time horizons used to evaluate corporate sustainability performance. In a capital-
intensive and resource-dependent industry such as chemicals, environmental 
efficiency, technological innovation, and emissions management are the primary 
levers that convert ESG capability into superior equity returns. Analysts who continue 
to apply generic ESG scoring methodologies risk underestimating firms that are 
making genuine, financially material progress in decarbonization and circular 
production. 
 
A refined analytical approach should therefore incorporate both sector materiality and 
interaction effects between ESG factors and financial structure. Traditional ESG 
screens tend to treat E, S, and G as independent variables influencing firm value. 
However, the findings of this research demonstrate that Environmental performance 
interacts with leverage (D/E ratio) in amplifying ROE, implying that financial 
architecture conditions the realization of sustainability benefits. For investors, this 
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means developing multi-factor valuation models that integrate terms such as “E-score 
× leverage” to capture the combined impact of sustainability and capital discipline. 
Quantitative asset managers, in particular, can embed these factors into regression-
based screening models or factor portfolios, identifying firms that achieve superior 
risk-adjusted returns through effective ESG-finance alignment. By grounding ESG 
analysis in financial mechanics rather than moral signaling, investors can better 
distinguish substantive transformation from superficial compliance. 
 
Beyond model refinement, institutional investors must deepen active ownership 
practices to bridge the gap between disclosure and performance. Passive monitoring 
of ESG ratings or sustainability reports is no longer sufficient. Investors should 
engage with portfolio companies to encourage strategic ESG integration, focusing on 
issues of material financial relevance. In the Japanese chemical sector, this includes 
urging firms to develop credible climate transition plans aligned with science-based 
targets, disclose Scope 1–3 emissions with third-party assurance, and invest in process 
electrification, renewable feedstocks, and waste valorization. Through constructive 
engagement, investors can influence how capital is allocated internally—pressing for 
higher R&D intensity in green technologies, and supporting the reallocation of 
resources from legacy, carbon-intensive assets toward low-carbon innovation. This 
form of engagement moves beyond compliance pressure toward partnership in value 
creation, consistent with the principles of long-term stewardship. 
 
Governance engagement is equally critical. Given the weak or negative correlation 
between G performance and ROE found in this study, investors should look beyond 
formal governance structures and assess the effectiveness of boards in linking ESG 
strategy with financial outcomes. Analysts should scrutinize whether ESG oversight 
resides in committees with real decision authority, how performance-linked 
compensation reflects ESG and capital efficiency metrics, and whether boards 
evaluate environmental projects through both sustainability and profitability lenses. 
The purpose of such engagement is not to demand more governance complexity but to 
ensure alignment between ESG risk management and financial value generation. 
Investors that take a proactive stance in this area can improve market efficiency by 
rewarding firms that demonstrate clear accountability and strategic coherence. 
 
Transparency and forward-looking disclosure also merit stronger emphasis. Investors 
should advocate for scenario-based ESG reporting aligned with the Task Force on 
Climate-Related Financial Disclosures (TCFD) and the International Sustainability 
Standards Board (ISSB). This would allow for consistent evaluation of transition 
risks, physical risks, and financial resilience under different policy and market 
scenarios. Encouraging the adoption of such frameworks improves data 
comparability, which is essential for long-term portfolio construction and risk 
diversification. It also mitigates information asymmetry—a key barrier to efficient 
capital allocation in sustainability finance, as documented in recent literature. By 
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integrating standardized ESG disclosures into valuation workflows, analysts can 
enhance predictive accuracy while supporting market transparency. 
 
Finally, investors should recognize that ESG-driven engagement contributes not only 
to portfolio alpha but also to systemic stability. Allocating capital toward firms with 
credible environmental and social strategies reduces exposure to stranded assets, 
litigation risk, and regulatory shocks. At the same time, it contributes to national and 
regional sustainability goals, reinforcing the legitimacy of financial markets in the 
societal transition. For institutional investors managing large, diversified portfolios, 
aligning fiduciary duty with sustainability imperatives is not a trade-off but an 
evolution in investment logic—one where risk-adjusted performance and responsible 
stewardship converge. By advancing these analytical and engagement practices, 
institutional investors and financial analysts can catalyze a financial ecosystem in 
which superior ESG performance, especially environmental innovation backed by 
prudent financial leverage, is properly valued and rewarded. This shift will not only 
enhance capital efficiency within Japan’s chemical sector but also position its firms as 
global leaders in sustainable value creation. 

 

5.2.3 Recommendations for Policymakers and Industry Regulators 
For policymakers and industry regulators, the empirical findings of this study offer 
critical insights into how public policy can enhance the synergy between 
environmental sustainability and financial performance in the Japanese chemical 
sector. The statistically significant positive relationship between Environmental (E) 
performance and Return on Equity (ROE)—as well as the moderating role of financial 
leverage—demonstrates that firms respond positively to frameworks that align 
sustainability goals with economic incentives. Thus, the task of government and 
regulatory authorities is not only to enforce compliance but to enable strategic 
integration between corporate finance and sustainability transitions. This perspective 
reflects the modern governance paradigm of “market-shaping policy,” where 
regulation and innovation policy coevolve to steer industries toward low-carbon 
competitiveness. 
 
A first priority is the standardization and harmonization of ESG disclosure. The 
current diversity of reporting standards among Japanese corporations creates 
inconsistency and data asymmetry, which impedes both investor decision-making and 
empirical evaluation. Policymakers should accelerate the adoption of unified 
sustainability reporting frameworks aligned with the International Sustainability 
Standards Board (ISSB) and IFRS S1/S2 disclosure guidelines. This alignment will 
improve the comparability, credibility, and auditability of ESG data, reducing noise in 
capital markets and facilitating evidence-based investment. Furthermore, the 
government should consider establishing a centralized, publicly accessible ESG data 
infrastructure—potentially under the Financial Services Agency (FSA) or Ministry of 
Economy, Trade and Industry (METI)—where corporate sustainability metrics, 
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emissions inventories, and verification results can be aggregated. Such a platform 
would not only support researchers and analysts but also enhance accountability and 
cross-sector learning. 
 
At the same time, standardization should be complemented by dynamic incentives 
that encourage proactive corporate investment in sustainability. The evidence that 
firms with higher environmental scores achieve superior ROE when supported by 
optimal leverage indicates that fiscal and financial policy can amplify positive market 
feedback loops. Tax incentives—such as accelerated depreciation, investment tax 
credits, or preferential loan rates—for capital expenditure on energy-efficient and low-
carbon technologies can help firms overcome the initial cost barrier of green 
transition. 

Similarly, targeted R&D grants for renewable chemistry, waste valorization, and 
carbon recycling technologies would encourage innovation in high-impact domains. 
The government could further promote sustainability-linked finance by creating a 
clear regulatory framework for green bonds and sustainability-linked loans, including 
transparent key performance indicators (KPIs) and standardized verification 
procedures. Such measures would mobilize private capital toward projects that 
contribute simultaneously to environmental objectives and shareholder returns, 
reinforcing the “E–Finance” interaction observed in this study. 
 
Regulatory agencies should also strengthen oversight and transparency in ESG rating 
practices. The growing influence of third-party ESG ratings in capital markets has led 
to concerns about inconsistency, methodology opacity, and potential rating shopping. 
Policymakers should require rating agencies to disclose their methodologies, data 
sources, and weighting criteria. Establishing a voluntary code of conduct or a light-
touch supervisory regime would enhance reliability without stifling innovation. 
Moreover, the creation of an independent ESG rating registry—where methodologies 
are published and periodically reviewed—could improve investor confidence and 
protect firms from arbitrary or non-transparent evaluations. Such oversight would also 
help align domestic rating systems with international norms, facilitating cross-border 
comparability and attracting foreign investment into Japan’s sustainable industries. 
 
Beyond disclosure and finance, policymakers must view the ESG–finance nexus as 
part of a broader industrial transformation strategy. The Japanese chemical industry, as 
both a major emitter and an innovation engine, occupies a pivotal position in the 
national decarbonization agenda. Integrating ESG metrics into industrial policy—
through green procurement programs, performance-based subsidies, and 
sustainability-linked export support—can incentivize firms to pursue long-term 
competitiveness rather than short-term compliance. METI’s role could expand from 
regulator to facilitator of transition pathways, coordinating academia–industry–
government partnerships for technology diffusion and human capital development in 
green manufacturing. Encouraging collaborative R&D consortia between large 
chemical producers and SMEs would also help diffuse clean technologies across the 
supply chain, amplifying aggregate sustainability and productivity gains. 
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Finally, the government should emphasize capacity building and financial literacy in 
sustainability integration. Many mid-sized firms still perceive ESG reporting and 
investment as costly or complex. Policymakers can address this through training 
programs, public-private knowledge platforms, and model case dissemination that 
clarify how environmental efficiency translates into improved profitability and capital 
access. Coupled with financial instruments such as blended finance and credit 
guarantees for sustainable projects, such initiatives can democratize the ESG–finance 
link across firm sizes and regions. 
 
In essence, effective policy must shift from reactive regulation to strategic 
orchestration. By harmonizing disclosure standards, incentivizing sustainable finance, 
and ensuring transparency in rating systems, Japanese policymakers can foster an 
enabling environment in which the market naturally rewards firms that excel in both 
environmental and financial dimensions. This alignment between private incentives 
and public objectives will be vital for positioning Japan’s chemical industry as a 
global exemplar of sustainability-driven economic growth. 

5.3 Further Study 
While this research has provided novel insights into the interaction between ESG 

dimensions and financial performance in the Japanese chemical industry, several 

limitations point to avenues for further exploration by future scholars. 

 

First, the study relied primarily on publicly available ESG ratings and financial data 

from 2022 to 2024. Although these sources offer consistent and standardized metrics, 

they may not fully capture the depth and nuance of firm-level ESG strategies. Future 

research could expand the time horizon to assess long-term impacts or incorporate 

proprietary or interview-based data to enrich the context of ESG integration. 

 

Second, the governance pillar (G) in this study was measured using composite scores. 

Follow-up studies could leverage qualitative methods, such as case studies or surveys, 

to investigate how specific governance mechanisms (e.g., board expertise in 

sustainability) influence strategic ESG decision-making and its outcomes. 

 

Third, this study focused exclusively on the Japanese chemical industry. While this 

scope allowed for sector-specific analysis, comparative cross-industry or cross-

country studies could uncover sectoral nuances and the generalizability of ESG-

financial linkages. Emerging markets in Southeast Asia, for instance, may offer 

contrasting institutional environments and sustainability pressures worth examining. 
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Finally, while financial leverage was tested as a moderator, future studies could 

examine other potential moderators, such as R&D intensity, market competition, or 

digital transformation capabilities, which may influence the effectiveness of ESG 

strategies on financial outcomes. 

 

In conclusion, this study represents a stepping stone toward a more integrated 

understanding of financial and sustainability strategies in Japan’s industrial context. 

As ESG evolves into a core pillar of strategic decision-making, continued academic 

inquiry will play a critical role in shaping business practice and investor behavior. 
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Appendix A 
Full CSR Kigyō Sōran ESG item structure  

Pillar No. Indicator  
E 1 Existence of environmental department 
E 2 Existence of environmental executive 
E 3 Scope of responsibility of environmental executive 
E 4 Documented environmental policy 
E 5 Environmental accounting or equivalent system 
E 6 Tracking of costs and benefits in environmental accounting 

E 7 
Disclosure of environmental / environmental accounting performance 
data 

E 8 Implementation of environmental audits 
E 9 ISO14001 certification system 
E 10 ISO14001 certification rate (domestic / overseas) 
E 11 Green purchasing system 
E 12 Green purchasing ratio for office supplies 
E 13 Green procurement of raw materials 
E 14 Supplier compliance in raw material procurement 
E 15 Environmental labeling 
E 16 Monitoring of soil / groundwater contamination 
E 17 Recognition of water-related issues 
E 18 Record of environmental law violations 
E 19 Record of accidents / pollution incidents 
E 20 Record of environmental complaints 
E 21 Mid-term CO₂ reduction plan 
E 22 Scope 3 reporting 
E 23 Return on Carbon (ROC) 
E 24 Reduction in GHG (Scope 1 + 2) emissions 
E 25 Reduction in total waste emissions 
E 26 Environmental targets and achievements (FY2023) 
E 27 Climate change initiatives 
E 28 Climate change scenario analysis 
E 29 Use of renewable energy 
E 30 Recognition of carbon pricing 
E 31 Environmental awards 
E 32 Environmental business initiatives 
E 33 Plastic reduction initiatives 
E 34 Monitoring of biodiversity impacts from business activities 
E 35 Biodiversity conservation initiatives 
E 36 Expenditure on biodiversity conservation projects 
S 1 Existence of consumer / client relations department 
S 2 Existence of social contribution department 
S 3 Existence of product/service safety department 
S 4 Social contribution expenditure 
S 5 Collaboration with NPOs / NGOs 
S 6 ESG information disclosure 
S 7 Dialogue with investors / ESG research bodies 
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Pillar No. Indicator  
S 8 Manual for handling consumer / client complaints (existence) 
S 9 Database for consumer / client complaints (existence) 
S 10 ISO9000S certification rate (domestic / overseas) 
S 11 Non-ISO9000S quality management standards 
S 12 Local community participation activities 
S 13 Education / academic support activities 
S 14 Cultural / arts / sports activities 
S 15 International exchange activities 
S 16 Implementation of sustainable procurement 
S 17 Examples of sustainable procurement initiatives 
S 18 Basic policy toward suppliers 
S 19 Conflict minerals policy 
S 20 Awareness of SDG goals 
S 21 SDG achievement criteria 
S 22 Status of addressing 17 SDG goals 
S 23 Social issue–solving business initiatives 
S 24 Overseas social issue–solving activities 
S 25 Volunteer participation / leave 
S 26 Volunteer leave for overseas cooperation (e.g., JOCV) 
S 27 Matching gift programs 
S 28 Employee awareness of volunteer leave system 
S 29 Initiatives to raise employee awareness of social issue resolution 
S 30 Pro bono support 
S 31 CSR-related awards 
S 32 Support for natural disaster / pandemic response 

G 1 
Management practices forming the basis for long-term corporate 
value 

G 2 CSR materiality and stakeholder engagement 
G 3 Third-party assurance of CSR reports 
G 4 Existence of CSR department 
G 5 Existence of CSR executive 
G 6 Scope of responsibility of CSR executive 
G 7 Documented CSR policy 
G 8 Existence of IR department 
G 9 Existence of compliance-related department 
G 10 Participation in domestic / international CSR-related standards 
G 11 Existence of internal audit department 
G 12 Internal whistleblowing channels (internal / external) established 
G 13 Whistleblower protection policy 
G 14 Number of whistleblowing cases 
G 15 Cease-and-desist orders from the Fair Trade Commission 
G 16 Suspension of operations / sales due to scandals 
G 17 Criminal charges related to compliance violations 
G 18 Overseas price cartel prosecutions 
G 19 Anti-corruption policy 
G 20 Disclosure of political contributions 
G 21 Evaluation of internal controls 
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Pillar No. Indicator  
G 22 Disclosure on advisory / counselor system status 
G 23 Executive evaluation by outside directors 

G 24 
Establishment of nomination / compensation committees (including 
voluntary) 

G 25 Inclusion of ESG indicators in executive compensation 
G 26 Information security policy (existence) 
G 27 Internal audits on information security (status) 
G 28 External audits on information security (status) 
G 29 Information security education / internal dissemination efforts 
G 30 Privacy policy (existence) 
G 31 Enterprise risk management / crisis management system 
G 32 Risk management / crisis management practices 
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Appendix B 
2025, 2024, and 2023 editions of the CSR Kigyō Sōran (ESG Edition) 

2024 2024 2024 2024 2024 2024 2023 2023 2023 2023 2023 2023 2022 2022 2022 2022 2022 2022

E S G ROE
DE

Ratio

Total

Assets(百万

円）

E S G ROE
DE

Ratio

Total

Assets(百万

円）

E S G ROE
DE

Ratio

Total

Assets(百万

円）
3405 クラレ AA AAA AAA 4.2 1.7 1,291,238 AA AAA AAA 5.9 1.8 1,254,485 AA AAA AAA 8.4 1.9 1,221,533

3407 旭化成 AAA AAA AAA 7.3 2.2 4,015,214 AAA AAA AAA 2.4 2 3,662,730 AAA AAA AAA - 2.1 3,453,900

4004 レゾナック・ホールディングス AAA AAA AAA 11.1 3.3 2,172,626 AA AAA AAA - 3.7 2,054,594 AA AA AA 5.9 3.8 2,093,744

4005 住友化学 AAA AAA AAA 4.3 3.8 3,439,784 AAA AAA AAA - 4.1 3,934,818 AAA AAA AAA 0.6 3.6 4,165,503

4008 住友精化 AA AA AAA 6.3 1.5 141,532 AA AA AAA 6.5 1.4 136,305 A AA AA 9.9 1.5 126,651

4021 日産化学 AAA AAA AAA 18.5 1.4 330,763 AA AAA AAA 16.7 1.4 323,458 AA AA AAA 18.8 1.4 298,715

4023 クレハ AA AA AAA 3.7 1.6 345,298 AA AA AAA 4.4 1.5 330,630 AA AA AA 7.8 1.4 296,404

4028 石原産業 A A AA 7.4 2 225,097 A A AA 7.5 2.1 224,324 A A AA 7.1 2.1 201,913

4041 日本曹達 AA AA AA 8 1.5 288,097 AA AA AA 8.8 1.5 290,492 AA AA A 9.9 1.5 251,350

4042 東ソー AA AAA AA 7 1.6 1,327,298 AA AAA AA 7.2 1.6 1,289,949 AA AAA AA 6.8 1.6 1,194,251

4043 トクヤマ AAA AAA AAA 8.9 1.8 476,207 AAA AAA AAA 7.1 1.8 457,360 AAA AAA AAA 4.1 2.1 478,342

4045 東亞合成 AA AA AA 5.6 1.3 278,020 AA AA AA 5.8 1.3 272,285 AA AA AA 6.1 1.3 265,135

4061 デンカ AAA AA AA - 2.2 655,524 AA AA AA 3.9 2 616,244 AA AAA AA 4.3 2 592,158

4063 信越化学工業 AAA AAA AAA 11.5 1.2 5,636,601 AAA AAA AAA 12.2 1.2 5,147,974 AAA AAA AAA 18.3 1.2 4,730,394

4064 日本カーバイド工業 A A A 6.2 1.8 63,360 A A A 3.1 1.9 61,020 A A A 1.1 2 61,838

4078 堺化学工業 A A AA 6.4 1.6 123,319 AA AA - 1.7 125,445 A A AA 2.9 1.6 128,021

4088 エア・ウォーター AA A AA 9.5 2.4 1,250,149 A AA 9.1 2.5 1,222,696 AAA A AA 9.3 2.5 1,091,645

4091 日本酸素ホールディングス AA AA AA 10.1 2.5 2,418,197 AA AA AA 11.6 2.6 2,409,083 AA AA AA 10.1 3 2,158,950

4095 日本パーカライジング AA A A 6.7 1.4 267,250 - - - 7.1 1.4 269,819 - - - 6 1.4 236,534

4099 四国化成ホールディングス B C B 10.6 1.6 135,827 - - - 9.1 1.5 131,046 - - - 6.1 1.4 117,176

4112 保土谷化学工業 AAA AA AAA 6.5 1.6 79,858 AAA AA AAA 5.2 1.7 81,157 AAA AA AAA 5.2 1.7 72,051

4114 日本触媒 AA AA AA 4.5 1.4 543,659 AAA AA AA 2.9 1.4 544,060 AAA AA AA 5.4 1.4 523,319

4116 大日精化工業 AA A AA 8 1.5 196,784 AA A AA 3.1 1.7 194,852 AA A A 1.8 1.7 192,765

4118 カネカ AAA AAA AAA 5.4 2 920,143 AA AAA AAA 5.1 1.9 870,205 AAA AAA AAA 5.5 1.9 782,640

4182 三菱瓦斯化学 AAA AA AA 6.8 1.7 1,119,688 AAA AA AA 5.9 1.6 1,068,010 AAA AAA AA 8.1 1.7 1,029,317

4183 三井化学 AA AAA AAA 3.8 2.5 2,153,953 AA AAA AAA 5.8 2.6 2,215,819 AA AAA AAA 10.5 2.6 2,068,203

4186 東京応化工業 AAA AA AAA 11.3 1.4 281,930 AAA AA AAA 6.9 1.4 251,864 AAA AA AAA 11.6 1.4 238,075

4187 大阪有機化学工業 A A AA 8.9 1.3 59,965 A A AA 7.6 1.3 54,637 - - - 11.6 1.3 52,837

4188 三菱ケミカルグループ AA AAA AAA 2.6 3.4 5,894,619 AAA AAA AAA 6.8 3.5 6,104,513 AAA AAA AAA - - -

4189 ＫＨネオケム AA AA AA 12.1 1.9 131,462 AA AA AA 10.7 2 124,498 AA AA A 13.6 2.2 131,247

4202 ダイセル AA AA AA 13.7 2.3 813,831 AA AA AAA 15.5 2.3 839,169 AA AA AAA 13.8 2.6 765,606

4203 住友ベークライト AAA AAA AA 6.6 1.4 417,778 AAA AAA AA 7.2 1.5 441,162 AA AA AA

4204 積水化学工業 AAA AAA AAA 10.1 1.6 1,330,786 AAA AAA AAA 9.8 1.7 1,323,243 AAA AAA AAA 9.8 1.7 1,228,131

4205 日本ゼオン A AA A 7.3 1.5 533,786 AA AA AAA 8.6 1.5 532,254 AA AA AAA 3.1 1.6 522,868

4206 アイカ工業 AAA AA AAA 9.7 1.7 288,058 AA AA AAA 9.4 1.7 274,739 AA AA AAA 6.9 1.7 250,049

4221 大倉工業 AA AA AA 7 1.7 103,014 AA AA AA 7.1 1.6 100,272 AA A AA 6.8 1.6 90,234

4272 日本化薬 A A A 6.5 1.4 373,708 A AAA AA 1.5 1.3 363,173 AA AAA AAA 5.9 1.3 322,858

4368 扶桑化学工業 A AA AA 11.2 1.4 141,502 A AA AA 8.8 1.4 133,740 A A AA 16.1 1.3 113,529

4369 トリケミカル研究所 A A A 15.7 1.2 36,945 A A A 9 1.2 31,865 - - - 18.7 1.2 32,116

4401 ＡＤＥＫＡ AA AA AA 8.4 1.8 543,118 AA AA AAA 8.1 1.9 543,057 AAA AA AAA 6.4 1.9 500,068

4403 日油 AAA AA AA 13.1 1.3 357,196 AAA AA AA 12.8 1.3 341,449 AAA AA AA 14.2 1.3 309,438

4410 ハリマ化成グループ AAA AA AA 2 2.7 100,044 AA AA AA - 2.6 98,583 AA AA AA 2.4 2.5 92,439

4452 花王 AAA AAA AAA 10.1 1.8 1,867,237 AAA AAA AAA 4.5 1.8 1,769,514 AAA AAA AAA 8.9 1.8 1,726,350

4461 第一工業製薬 AA AA AA 6.7 2.5 97,113 AA A AA 3.2 2.6 94,537 AA A AA - 2.5 85,025

4471 三洋化成工業 AA AA AA 3.1 1.3 176,366 AA AA AA - 1.5 205,818 AAA AA AA 3.9 1.4 202,182

4612 日本ペイントホールディングス - - - 8 1.9 3,071,378 A AAA A 8.7 2 2,713,341 A AAA A 6.9 2.1 2,442,340

4613 関西ペイント AA AA AA 14.2 2.8 750,699 AA AA AA 21.7 2.2 689,703 A AA AA 8.6 2.3 671,954

4631 ＤＩＣ A AA A 5.3 3.1 1,226,433 A AA A - 3.4 1,244,889 AA AA AA 4.6 3.3 1,261,637

4633 サカタインクス AAA AA AA 8 2 221,470 AAA AA AA 7.6 2 194,087 AAA A AA 5.3 2.1 177,403

4634 ａｒｔｉｅｎｃｅ AAA AA A 7.1 1.8 472,787 AA AA AAA 4 1.8 447,798 AA AA AAA 4.2 1.9 411,177

4901 富士フイルムホールディングス AAA AAA AAA 7.8 1.6 5,249,908 AAA AAA AAA 7.7 1.5 4,783,460 AAA AAA AAA 7.9 1.5 4,134,311

4911 資生堂 AAA AAA AAA - 2.1 1,331,848 AAA AAA AAA 3.5 2 1,255,497 AAA AAA AAA 5.7 2.2 1,307,661

4912 ライオン AAA AAA AA 7.2 1.7 497,167 AAA AAA AA 5.2 1.7 486,363 AAA AAA AA 8.3 1.8 469,278

4914 高砂香料工業 AA AA AAA 9.2 1.8 262,174 AA AA AAA 2.1 1.8 228,427 AA AA AAA 6.2 1.8 212,079

4917 マンダム AA AA AA 2.7 1.4 97,492 AA AA AA 3.9 1.4 93,265 AA AA AA - - -

4919 ミルボン AA AA AA 10.3 1.2 58,899 A AA AA 8.7 1.2 53,392 A A A 12.7 1.2 52,760

4922 コーセー AA AAA AA 2.8 1.4 383,121 AAA AAA AA 4.4 1.4 371,657 AAA AAA AA 7.2 1.4 359,600

4923 コタ A A A 11.6 1.3 14,878 A A B 12.2 1.3 14,801 AA A B 15.3 1.3 13,693

4927 ポーラ・オルビスホールディングス AAA AAA AAA 5.6 1.2 200,320 AAA AAA AAA 5.8 1.2 201,207 AA AAA AAA 6.7 1.2 205,935

4931 新日本製薬 A A B - - - - - - 12.9 1.3 27,222 - - - 12.3 1.3 25,501

4933 Ｉ－ｎｅ AA AA AA 17.9 2.1 35,123 AA AA AA 27.7 1.6 22,908 - - - 18.7 1.6 16,490

4951 エステー A A A 8.7 1.4 45,843 A A A 3.8 1.3 44,760 A A A 5.6 1.4 46,116

4958 ⾧谷川香料 AA A A 6 1.2 144,504 AA A A 5.7 1.2 139,125 AA A A 7.2 1.2 133,553

4967 小林製薬 AAA AA AAA 4.7 1.2 265,368 AA AA AA 10 1.3 267,473 AA AAA AA - - -

4968 荒川化学工業 AAA AA AA 4.5 2.1 122,297 AAA AA AA - 2.2 125,418 AA AA AA - 2.2 119,035

4971 メック AA AA AA 8.5 1.2 33,039 A AA AA 9.3 1.2 28,665 A AA AA 13.1 1.2 27,499

4975 ＪＣＵ AA A AA 15.7 1.1 54,841 AA A AA 13.1 1.2 49,642 A A AA 15.9 1.2 44,901

4980 デクセリアルズ AAA AAA AAA 28.9 1.6 151,821 AAA AAA AAA 26.5 1.6 140,373 AA AAA AA - - -

4997 日本農薬 AA AA A 3 2 152,216 A A A 6.1 2 157,983 A A A 6.3 1.9 136,652

5208 有沢製作所 AA AA AA 8.2 1.5 71,737 A A A 3.5 1.5 68,817 A A A 6.1 1.4 67,660

6988 日東電工 AA AA AAA 13.1 1.3 1,321,920 AA AA AAA 10.4 1.3 1,251,087 AA AA AA 12.1 1.3 1,153,647

7917 ＺＡＣＲＯＳ AA AA AA 7.1 1.7 153,926 AA A A 5.3 1.7 141,680 AA AA A 5.9 1.6 128,440

7942 ＪＳＰ AA A AA 5 1.5 153,936 AA AA AA 6.7 1.6 151,605 A AA A 2.8 1.6 144,528

7947 エフピコ AAA AA AA 8.1 1.9 292,226 AA AA AA 8.1 2.1 298,580 AA AA AA 8.3 2.1 298,623

7970 信越ポリマー AA AA A 7.7 1.2 152,988 AA A AA 7.7 1.3 140,778 AA AA AA 8.1 1.3 135,364

7988 ニフコ A A A 16.3 1.4 379,816 A AA A 7.5 1.6 380,405 AA A A 9.5 1.6 359,150

7995 バルカー AA AA AA 9.3 1.5 77,823 AA AA AA 10.2 1.5 74,487 AA AA AA 14.9 1.5 68,507

8113 ユニ・チャーム AAA AAA AAA 10.6 1.6 1,239,973 AAA AAA AAA 12.4 1.6 1,133,627 AAA AAA AAA 10.9 1.7 1,049,218
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