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Abstract

The purpose of this thesis is to examine the relationship between ESG (Environmental,
Social, and Governance) factors and financial performance of companies operating in the
chemical industry. This thesis examines how ESG scores and some basic financial ratios,
such as Return on Assets (ROA), Return on Equity (ROE), the Net profit Margin ratio, and
Ebitda Margin affect each other. The study uses data from financial statements and ESG
scores to assess whether statistically significant relationships exist among these variables.
Furthermore, the study explores global chemical industry trends (2020-2024), corporate
Background and Historical Development of the Selected Firms and Importance of ESG in
corporate strategy. The aim of this thesis findings’ is to improve understanding of the role
of sustainability in financial performance and highlight the challenges in modern financial
management. As ESG factors have become increasingly important in recent years, the
results offer useful insights for investors and businesses.
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Iepiinyn

O oxomdg avtg ™G SuAmpatikng epyociog stvor va egetdoel ) oyéon peTaEd TV
nopayoviov ESG (Environmental, Social, and Governance — Ilepifarrov, Kowvovia ot
Etopicny AtaxofBépynon) kot tng YPNUOTOOIKOVOUIKNG 0mdO00NG TOV ETUPELDY TOV
dpaCTNPOTOOVVTOL OTOV YNUIKO KAGoo Prounyoviag. H epyacia avaiver mdg ot
Babuoroyieg ESG kot opiopévol Pacikol ypnuatootkovopkol dsikteg, 6mmg n Anddoon
Evepyntikov (ROA), n Anddoon [diov Keparaiov (ROE), to mepiBmpro kabapov képdovg
kol to meplloplo EBITDA, emmpedlovton petald tovg. H pelétn avtn, ypnowwomotet
OEOOUEVO OO TIG YPNLOTOOIKOVOLUKEG KOTOOTACGES TOV EMAEYUEVOV ETAPEIDV KoL
Babporoyieg ESG yia va e£etdoetl KoTd TOGO VILAPYEL GTATICTIKG CNULAVTIKT OXECT LETAED
AVTAOV TOV HETAPANTOV.

Emumiéov, n duthopatiky] e&etdlel TIg TayKOGHES TACELS TOL YNUKOD KAAOOL Yio TNV
nepiodo 2020-2024, to etoupikd vroPabpo kol v 1oTopikn EEMEN TV EMAEYUEVOV
eToupeldy, Kabog kol ™ onpacic tov ESG mloisiov otn dapdpemon e ETUPIKNG
otpotnyikne. Ta gvpfuata g epyaciog otoyehovv otn Pertioon g KatavoOnong tov
pOAOL NG PLOCOTNTAG OTN YPNMUOTOOIKOVOUIKT 00001 TMV ETOIPEIDV KOl GTNV
avadelln TV TPOKANGE®V TNG CGLYYXPOVNG YXPNUATOOIKOVOUIKNG oloiknomng. Kabdg to
nmlaicto mov opilel Ta ESG éxet amoktogt oloéva Kot peyoddtepn onpacio to teAevtaio
YPOVID, TO OTOTEAEGUOTO TPOCOEPOVV  YPNOIUEG TANPOQEOPIES Yol EMEVOVLTEC KOl
EMLYEPTOELG.

Aé&Eerc — Kiewonwa
ESG, ApiBuodeikteg, otkovopukn anddoon, Xnuikdg Bropnyovikdg KAadog
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1. Introduction

The chemical industry is an important sector in the global economy, driving innovation
across multiple markets such as pharmaceuticals, energy, packaging, infrastructure,
mobility and consumer applications. It plays a important role in producing essential products
that support modern life—from everyday consumer goods to specialized chemicals used in
high-tech applications. This industry is characterized by innovation and research that means
continuous development of new compounds and sustainable processes. It also has global
impact by Serving diverse markets including healthcare, manufacturing, and environmental
solutions. It should be emphasized that in recent years, driven by heightened climate
awareness and increasingly stringent regulatory frameworks, numerous sustainability
challenges have emerged. Chemical sector is transitioning toward greener technologies and
reducing environmental footprints.

In this thesis, we will explore several leading companies in the chemical industry.

1.1  Global chemical industry trends (2020-2024)

The period from 2020 to 2024 has been transformative for the global chemical industry,
marked by significant challenges and opportunities. Following the disruptions caused by the
COVID-19 pandemic, the industry faced volatile demand patterns, supply chain constraints,
and geopolitical uncertainties. At the same time, growing climate awareness and stricter
regulatory frameworks accelerated the push toward sustainability and innovation. From
market growth and revenue perspective of the Chemical Industry recorded revenues of $5.44
trillion in 2024, representing a compound annual growth rate (CAGR) of 5.9% between
2019 and 2024,(Chemicals Global Industry Almanac 2020 2029" report,
ResearchAndMarkets.com).

The commodity chemicals segment accounted for the market's largest proportion in 2024,
with total revenues of $2.94 trillion, equivalent to 54.2% of the market's overall value.
Growth was regionally uneven as China dominated, accounting for 86% of global chemical
growth in 2024, with production up 6.8%,[report.basf.com].European Union saw modest
recovery (+1.6%) after sharp declines in 2023 and the U.S. chemical industry has undergone
a phase of limited growth (0% growth in 2024) due to weak industrial demand. Under these
market conditions, chemical companies should balance their short- and long-term goals.
Moreover, the rising climate awareness and regulatory pressure drove investment in carbon-
neutral processes, battery materials, and clean ammonia.

A significant trend shaping the global chemical industry, particularly in the petrochemicals
segment, during the period 2020-2024 has been persistent overcapacity and resulting
margin pressure. This imbalance come from capacity additions, especially in China,
outpacing global demand growth, leading to structural supply—demand mismatches. As a
consequence, industry utilization rates declined to relatively low levels (around or below
82%), placing downward pressure on prices and profitability across key product chains. This
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environment has led to sustained margin compression, alongside delays or cancellations of
new investment projects, as companies reassess capital allocation under uncertain market
conditions. Overcapacity has been particularly pronounced in core petrochemical products
such as ethylene, polymers, and their derivatives, where excess supply has weakened market
balance. In response, industry players have increasingly shifted toward rationalization
strategies, including plant closures, mostly in higher-cost regions such as Europe, and a
stronger emphasis on operational efficiency and cost competitiveness. Overall, this trend
reflects a structural adjustment phase in the petrochemical sector, as companies adapt to a
more constrained and competitive environment

1.2 Impact of the energy crisis on production, costs, and
competitiveness

The energy crisis of 2022-2023 had a significant impact on chemical production,
particularly in Europe, highlighting the sector’s vulnerability to energy price shocks. As a
highly energy-intensive industry, relying on processes such as steam cracking, ammonia
synthesis, and polymers production, the chemical sector faced severe cost pressures due to
soaring natural gas prices. During this period, European chemical output contracted sharply,
declining by more than 6% in 2023 as is stated in Global Chemical Industry Outlook 2024

from MarketsandMarkets. Especially pronounced effects in energy-intensive segments
such as fertilizers and basic chemicals, where temporary shutdowns and reduced capacity
utilization were widely observed. Elevated gas prices, which directly affect both energy
input and feedstock costs, forced producers to curtail ammonia and fertilizer production
while lowering operating rates in crackers and other high-energy facilities. At the same time,
the region increasingly shifted toward imports from lower-cost producers such as China, the
Middle East, and the United States, as domestic production became less competitive. This
growing reliance on external supply has led to structural concerns regarding industrial
dependence and the gradual erosion of Europe’s domestic chemical manufacturing base.
Overall, these developments resulted in a contraction of local production capacity and
underscored the broader competitiveness challenges faced by the European chemical
industry in a high-energy-cost environment. Asia-Pacific was the largest chemical market
in 2023 and witnessed a high growth rate of 4.0% in market size from 2022 to 2023. At the
same time, Europe experienced a 1% growth in market size despite the decline in regional
production. This is due to increased imports from interregional countries such as China and
India. Moreover, Chemical production volumes in Europe dropped by 6.6% in 2023, and
output is forecasted to make only a fragile recovery in 2024, according to Global Chemical
Industry Outlook 2024 from MarketsandMarkets.

Furthermore, from the perspective of cost, the energy crisis led to a significant surge in
production expenses across the chemical industry, primarily driven by sharp increases in the
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prices of key inputs such as natural gas, electricity, and oil-derived feedstocks, on which
chemical manufacturing is heavily dependent. These cost pressures were particularly acute
in Europe following the disruption of Russian gas supplies, resulting in substantially higher
energy and feedstock costs compared with other regions. At the same time, many chemical
producers were unable to fully pass these increased costs on to customers due to weak
downstream demand and intense global competition, which exerted downward pressure on
pricing. Consequently, profit margins contracted significantly, especially in basic chemicals
and petrochemicals, leading to declining profitability across the sector. In addition, broader
macroeconomic factors—including inflation and ongoing logistics disruptions—further
escalated operational costs by increasing transportation expenses and inventory holding
costs, thereby compounding the overall financial strain on chemical producers.

1.3  Corporate Background and Historical Development of the Selected
Firms

An examination of the corporate background and historical development of the selected
firms is essential for understanding their strategic evolution and current positioning within
the chemical industry. This section traces the origins of these organizations, their
foundational objectives. By analyzing historical patterns of expansion, technological
innovation, and structural transformation, we gain insights into how these firms have
adapted to changing market conditions and regulatory environments, thereby establishing
their competitive advantage in a global context. The following subsections present detailed
profiles of each company, outlining their historical development and corporate structure.

1.3.1 Dow Chemicals

Dow Inc., formerly known as The Dow Chemical Company, is an American multinational
corporation headquartered in Midland, Michigan. It is one of the world’s leading suppliers
of chemicals, plastics, and agricultural products. The company operates in sectors such as
performance materials, industrial intermediates, and coatings. Its mission emphasizes
innovation, sustainability, and customer-centric solutions. Dow has approximately 37,000
employees, revenues $45 billion and operates to over 160 countries.

1.3.2 Arkema

Arkema S.A. is a French multinational company specializing in specialty chemicals and
advanced materials, headquartered in La Défense, near Paris, France. Arkema is publicly
traded on Euronext Paris and is part of the CAC Next 20 index. As of 2024, the company
reported revenues of approximately €9.5 billion, employs over 21,000 people, and operates
in 55 countries with 157 production plants and 17 R&D centers. Its mission emphasizes
innovation, sustainability, and high-performance materials for a better future.
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1.3.3 BASF

BASF SE, headquartered in Ludwigshafen, Germany, is the largest chemical producer in
the world. Founded in 1865, BASF SE operates as a chemical company worldwide. BASF
comprises subsidiaries and joint ventures in more than 80 countries, operating six integrated
production sites and 390 other production sites across Europe, Asia, Australia, the Americas
and Africa. It operates through six segments: Chemicals, Materials, Industrial Solutions,
Surface Technologies, Nutrition & Care, and Agricultural Solutions. Its corporate
philosophy revolves around “creating chemistry for a sustainable future. It has
approximately 106,428 employees with total revenue of 59.17 billion.

1.3.4 Covestro

Covestro AG, headquartered in Leverkusen, Germany and formerly listed on the DAX,
operates as a global leader in high-performance polymers. The company is structured into
two main segments: Performance Materials, which focuses on commodity products such as,
polyols, and polycarbonate resins, and Solutions & Specialties, comprising six business
units—Engineering Plastics, Coatings & Adhesives, Tailored Urethanes, Thermoplastic
Polyurethanes, Specialty Films, and Elastomers. With a global footprint spanning over 55
consolidated companies and approximately 18,000 employees across Europe, North
America, and Asia-Pacific, Covestro serves diverse industries including automotive,
construction, electronics, and healthcare.

1.3.5 Wacker

Wacker Chemie AG is a German multinational chemical company founded in the early 20th
century. Headquartered in Munich, it started as an electrochemical enterprise and quickly
became a pioneer in producing acetaldehyde and acetic acid. Over the decades, Wacker
expanded into polymers, silicones, and semiconductor-grade silicon, establishing a strong
global presence. Today, it operates in four main segments—Silicones, Polymers,
Polysilicon, and Biosolutions—while focusing on sustainability and innovation, including
biotech and specialty chemicals. The company remains majority-owned by the Wacker
family and continues to invest in green technologies and advanced materials. As of
December 31, 2024, Wacker Chemie AG employed a total of 16,637 people.

1.3.6 LyondellBasell

LyondellBasell Industries N.V. is a global leader in the chemical and refining industry,
headquartered in Houston, Texas, with legal incorporation in the Netherlands and additional
offices in London. The company was officially formed in December 2007 through the
$12.7 billion merger of Lyondell Chemical Company and Basell Polyolefins, creating one
of the largest plastics, chemicals, and refining entities worldwide. LyondellBasell employs
approximately 20,000 people worldwide as of December 31, 2024.
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1.3.7 Celanese Corporation

Celanese Corporation is a U.S.-based global chemical and specialty materials company
founded in 1918 as the American Cellulose & Chemical Manufacturing Company to
produce cellulose acetate for aircraft coatings. The company adopted the name “Celanese”
in 1925 and expanded globally into synthetic fibers and chemicals. Over time, it transitioned
from fibers to specialty chemicals and engineered materials, going public in 2005.

Today, Celanese operates worldwide across engineered polymers, acetyl chain products,
and food ingredients, driven by innovation and sustainability initiatives. From its broad
portfolio of Materials Solutions, the company advances automotive and consumer
electronics design and enables life-improving medical, food, and beverage products,
offering tailored solutions that help customers succeed.

Celanese employs approximately 12,000 people worldwide (as of 2024), with total annual
revenue of about $10 billion as of December 31, 2024.

1.4 The Current Global Energy - Background and context of the energy
Crisis

The origins of the 2021-2023 global energy crisis stem from multiple factors. Following the
COVID-19 pandemic, energy demand rebounded sharply, outpacing supply recovery and
straining oil and gas markets. At the same time, global supply chain disruptions hampered
the delivery of fuels and essential equipment, adding further stress to energy systems.
Geopolitical developments have further intensified the crisis, most notably the Russia—
Ukraine war, which began in February 2022 and triggered major disruptions in global
energy markets. Europe, which previously relied on Russia for around 40% of its gas
imports, experienced a sharp decline in supply, leading to significant price volatility and
supply insecurity.

Additionally, coal disputes, such as China’s ban on Australian imports and extreme weather
events, including droughts in Brazil and Europe that reduced hydropower output, tightened
overall energy availability. The impacts of the 2021-2023 global energy crisis were
widespread and severe. Natural gas and electricity prices soared to record highs across
multiple regions, driving inflation and placing immense financial strain on households and
industries, particularly those reliant on gas-intensive processes. Rising energy costs pushed
millions into poverty and forced production cuts in several sectors. Energy security became
a critical concern, with Europe facing potential rationing and emerging economies
struggling under the weight of higher import bills. Unlike previous crises focused primarily
on oil, this event encompassed all major fossil fuels, making it the first truly global energy
crisis. Overall, the global energy crisis reflects not only short-term supply disruptions but
also deeper structural challenges within the global energy system. It underscores the urgent
need for coordinated policies and investment strategies that balance energy security,
affordability, and environmental sustainability, particularly as demand continues to grow
and geopolitical uncertainties persist.
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1.5 Importance of ESG in corporate strategy

ESG (Environmental, Social, and Governance) has become a critical component of modern
corporate strategy because it directly influences long-term sustainability, risk management,
and stakeholder trust. We will examine below some reasons why it’s important.

Firstly, risk management constitutes a fundamental pillar of corporate sustainability and
long-term value creation, with Environmental, Social, and Governance (ESG) factors
playing an increasingly critical role in helping organizations identify, assess, and mitigate a
wide range of risks. Specifically, ESG considerations enable firms to proactively address
challenges associated with climate change, such as extreme weather events, rising
temperatures, and stricter environmental regulations, all of which can disrupt operations,
increase costs, and threaten asset viability. In addition, issues of resource scarcity—
particularly in relation to energy, water, and raw materials—require companies to adopt
more efficient and sustainable practices to ensure business continuity and resilience. On the
social dimension, ESG frameworks highlight risks linked to social inequality, labor rights
violations, poor working conditions, and community relations, which can lead to workforce
instability, decreased employee morale, and public backlash. Furthermore, governance-
related risks, including lack of transparency, weak internal controls, corruption, and
ineffective leadership, can undermine organizational integrity and erode stakeholder trust.
Importantly, companies that fail to implement robust ESG practices are exposed to
significant adverse consequences. Poor environmental performance or non-compliance with
evolving regulations can result in substantial legal and regulatory penalties, while social or
ethical misconduct may trigger widespread reputational damage that diminishes brand
equity and customer loyalty. Governance failures, such as financial mismanagement or lack
of accountability, can also lead to investor dissatisfaction and reduced access to capital.
Collectively, these risks often translate into tangible financial losses, including declining
revenues, increased operational costs, and diminished shareholder value. Therefore,
integrating ESG factors into risk management strategies is not only essential for
safeguarding against potential threats but also for enhancing organizational resilience,
maintaining competitive advantage, and ensuring sustainable growth in an increasingly
complex and regulated global business environment.

Secondly, investor expectations have undergone a significant transformation in recent years,
with Environmental, Social, and Governance (ESG) criteria emerging as a central
component in the evaluation and selection of investment opportunities. Institutional
investors, including pension funds, asset managers, insurance companies, and sovereign
wealth funds, increasingly incorporate ESG considerations into their decision-making
processes as they seek to balance financial returns with long-term sustainability and
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responsible business conduct. This shift reflects a broader recognition that strong ESG
performance is closely linked to reduced risk exposure, enhanced operational efficiency,
and improved resilience in the face of global challenges. Consequently, companies that
demonstrate robust ESG practices are more likely to attract capital inflows, as investors
view them as better positioned for sustainable growth and long-term value creation. In many
cases, firms with high ESG scores benefit from improved market perception, which can
translate into higher valuations, lower cost of capital, and increased investor confidence.
Moreover, ESG ratings and metrics have become deeply embedded in both investment
analysis and credit assessment frameworks. Rating agencies, financial institutions, and
specialized ESG data providers systematically evaluate companies based on their
environmental impact, social responsibility, and governance structures, producing
standardized scores that investors use to compare performance across industries and regions.
These ratings increasingly influence portfolio allocation decisions, as well as lending
practices, with banks and creditors integrating ESG factors into their risk assessment
models. As a result, companies with weak ESG profiles may face restricted access to
funding, higher borrowing costs, or exclusion from certain investment portfolios,
particularly those focused on sustainable or responsible investing. Overall, the growing
importance of ESG in shaping investor expectations underscores the need for organizations
to adopt transparent, accountable, and forward-looking practices, not only to meet
stakeholder demands but also to remain competitive in an evolving global financial
landscape.

Thirdly, regulatory compliance has become an increasingly critical dimension of corporate
strategy, particularly considering the growing emphasis on Environmental, Social, and
Governance (ESG) standards by governments and regulatory authorities worldwide. In
recent years, policymakers have introduced a wide array of stringent ESG-related disclosure
requirements aimed at enhancing transparency, accountability, and comparability across
organizations. Prominent examples include the European Union’s Corporate Sustainability
Reporting Directive (CSRD), which significantly expands the scope and depth of non-
financial reporting obligations for companies operating within the EU, as well as the
climate-related disclosure rules proposed and implemented by the U.S. Securities and
Exchange Commission (SEC). These regulatory developments reflect a broader global trend
toward mandating standardized ESG reporting, requiring firms to systematically disclose
information on issues such as greenhouse gas emissions, climate-related risks, social
impacts, and governance structures. As a result, ESG compliance is no longer optional or
merely reputational but has become a legal and operational necessity. In this evolving
regulatory landscape, companies that proactively integrate ESG considerations into their
core business strategies are better positioned to meet and exceed compliance requirements.
By embedding ESG principles into governance frameworks, risk management systems, and
operational processes, organizations can ensure that they are not only adhering to current
regulations but also anticipating future legislative developments. This forward-looking
approach reduces the likelihood of non-compliance, which could otherwise result in
financial penalties, legal liabilities, and reputational harm. Furthermore, early adoption of
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ESG standards enables firms to streamline reporting processes, improve data collection and
management systems, and build internal capabilities that support long-term regulatory
alignment. In contrast, companies that adopt a reactive stance may face significant
challenges in adapting to rapidly changing requirements, potentially incurring higher
compliance costs and operational disruptions. Therefore, integrating ESG into corporate
strategy is essential not only for fulfilling regulatory obligations but also for enhancing
organizational resilience, fostering stakeholder trust, and securing a competitive advantage
in an increasingly regulated and sustainability-driven global economy.

Fourthly, competitive advantage has increasingly become closely intertwined with the
integration of Environmental, Social, and Governance (ESG) principles into corporate
strategy, as organizations seek to differentiate themselves in an increasingly complex and
sustainability-oriented global marketplace. ESG-driven innovation plays a pivotal role in
enabling firms to develop unique value propositions, such as environmentally sustainable
products, low-carbon technologies, circular economy initiatives, and ethically managed
supply chains that prioritize transparency, fair labor practices, and responsible sourcing.
These innovations not only contribute to reducing environmental impact and enhancing
social well-being but also position companies as forward-thinking and responsible market
leaders. By embedding ESG considerations into product development, operational
processes, and business models, organizations can create new market opportunities, respond
to emerging consumer demands, and strengthen their brand identity. In turn, this
differentiation can lead to increased customer loyalty, stronger competitive positioning, and
improved long-term performance. At the same time, shifting consumer preferences have
further reinforced the strategic importance of ESG in building and sustaining competitive
advantage. Modern consumers, particularly younger generations, are increasingly conscious
of the environmental and social implications of their purchasing decisions and show a clear
preference for brands that align with their personal values on issues such as sustainability,
social responsibility, ethical conduct, and corporate transparency. As a result, companies
that actively demonstrate commitment to ESG principles are more likely to gain trust,
enhance their reputation, and cultivate deeper emotional connections with their customer
base. In contrast, businesses that fail to address these expectations risk losing relevance,
market share, and credibility in the eyes of increasingly informed and values-driven
stakeholders. Ultimately, the integration of ESG into organizational strategy is not merely a
matter of compliance or risk mitigation, but a powerful driver of innovation, differentiation,
and sustained competitive advantage in the evolving global business environment.

Moreover, long-term value creation has emerged as a central objective for organizations
seeking sustainable growth and enduring success in an increasingly dynamic and uncertain
global business environment, and the integration of Environmental, Social, and Governance
(ESG) principles plays a crucial role in achieving this objective. By embedding ESG
considerations into their strategic frameworks, operational processes, and decision-making
mechanisms, companies enhance their capacity for resilience and adaptability in the face of
rapid economic, environmental, and societal changes. For instance, organizations that
proactively address environmental challenges such as climate change and resource
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efficiency are better equipped to withstand regulatory pressures, market shifts, and
operational disruptions, while those that prioritize social responsibility and inclusive
practices are more capable of maintaining workforce stability and fostering innovation.
Furthermore, strong governance structures contribute to effective leadership, risk oversight,
and ethical conduct, all of which are essential for navigating complex and evolving business
conditions. As a result, ESG integration enables firms to not only respond to external
challenges more effectively but also to anticipate future trends and position themselves for
long-term competitiveness.In addition to strengthening resilience, ESG practices play a
fundamental role in fostering trust among a wide range of stakeholders, including
employees, customers, investors, and local communities. This trust is built through
transparent communication, ethical behavior, and a demonstrated commitment to
sustainability and social impact, which collectively enhance the credibility and legitimacy
of the organization. Employees are more likely to feel engaged, motivated, and loyal when
they perceive their employer as responsible and aligned with societal values, while
customers increasingly support brands that reflect their own ethical and environmental
concerns. At the same time, investors tend to favor companies with strong ESG
performance, as these firms are perceived to offer more stable and sustainable returns over
the long term. Moreover, positive relationships with local communities and other external
stakeholders contribute to a supportive operating environment and reduced social conflict.
Ultimately, this widespread trust translates into a stronger brand reputation, enhanced
customer loyalty, and sustained stakeholder support, all of which are critical drivers of long-
term value creation and organizational success in the modern business landscape.

Last but not least, talent attraction and retention have become increasingly important
strategic priorities for organizations, particularly in the context of a rapidly evolving labor
market where employee expectations are shifting toward purpose-driven work and socially
responsible employers. In this regard, the integration of Environmental, Social, and
Governance (ESG) principles into corporate strategy serves as a powerful mechanism for
attracting high-quality talent and maintaining a committed and motivated workforce.
Modern employees, especially younger generations such as Millennials and Generation Z,
are placing greater emphasis on working for organizations that demonstrate a genuine
commitment to sustainability, ethical practices, and positive social impact. These
individuals are more likely to seek employment with companies whose values align with
their own, prioritizing factors such as environmental stewardship, diversity and inclusion,
fair labor practices, and community engagement. Consequently, organizations that actively
promote and implement ESG initiatives are better positioned to appeal to this growing pool
of socially conscious talent, thereby enhancing their ability to recruit skilled and motivated
employees in competitive labor markets.Furthermore, ESG initiatives play a significant role
in strengthening corporate culture and fostering higher levels of employee engagement,
satisfaction, and loyalty. By cultivating a workplace environment that emphasizes ethical
behavior, inclusivity, and responsibility, companies can create a sense of purpose and
belonging among employees, which in turn boosts morale and productivity. Employees who
perceive their organization as socially responsible and committed to making a positive
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impact are more likely to feel engaged with their work, exhibit stronger organizational
commitment, and contribute more effectively to overall business objectives. Additionally,
ESG-driven practices such as volunteer programs, sustainability initiatives, and diversity
and inclusion policies provide employees with opportunities to actively participate in
meaningful activities that reinforce their connection to the organization. This not only
enhances job satisfaction but also reduces employee turnover and associated costs.
Ultimately, the integration of ESG principles into human resource strategies contributes to
the development of a resilient, motivated, and purpose-driven workforce, which is essential
for sustaining long-term organizational success and maintaining a competitive advantage in
an increasingly values-oriented global business environment.
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2. Literature Review

The connection between ESG performance and financial outcomes has shifted from a
theoretical assumption to a well-supported empirical reality. A growing body of research
and market evidence shows that companies with strong ESG practices consistently achieve
superior long-term results compared to their peers. In this sense, ESG is not only about
ethical commitments, it is a strategic pathway to value creation.

2.1 Overview of financial performance metrics in the chemical industry

Financial performance in the chemical industry is typically assessed through a combination
of profitability, efficiency, liquidity, and investment indicators. Due to the capital-intensive
and energy-dependent nature of the sector, traditional metrics such as Return on Assets
(ROA), Return on Equity (ROE), EBITDA margins, and operating margins are widely used
to evaluate firm performance.

Scholars emphasize that EBITDA and operating profit margins are particularly important in
chemicals, as they reflect operational efficiency and the ability to absorb fluctuations in
energy and raw material costs. During periods of energy price volatility, such as the 2021—
2023 crisis, firms with higher margins demonstrated greater resilience.

Additionally, revenue growth and cost structure analysis are essential, as chemical
companies are exposed to cyclical demand and external shocks. Fixed-cost intensity makes
the sector vulnerable to declining production volumes, while variable costs, especially
energy and feedstocks that strongly influence profitability.

Capital investment metrics, including Capital Expenditure (CAPEX) and asset turnover
ratios, are also relevant. The literature suggests that firms maintaining consistent investment
during downturns tend to outperform competitors in the long term, as they preserve
production capacity and innovation pipelines.

Furthermore, cash flow indicators, particularly operating cash flow, are crucial for assessing
financial flexibility during crises. Researchers argue that strong liquidity positions allow
firms to withstand supply shocks and maintain strategic investments.

For the purposes of this thesis, we will examine ROA, ROE, Net profit margin and EBITDA
margin.

Postgraduate Dissertation 12



OPEN Companies during the energy crisis and the relation of ESG

r. HELLENIC Maria Sarai, Evaluating the Financial Performance of Chemical
BN UNIVERSITY

factors

Average of ROA
20%

Company >
=== ARKEMA

16%

ay
12% ==@==BASF

8% === (elanese

4% COVESTRO
0% \ a=@== oW Inc.
2 2024
4% === yondellBasell
Industries N.V.

-8%

Year ~

Figure 3: ROA trend 2020-2024

For most companies we observe strong ROA with pick years 2021-2022. On 2024 many
firms decline toward.
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Figure 4: ROE trend 2020-2024
For ROE trend we observe that almost all companies had exceptional ROE in 2021 that

declined after 2022. On 2024, the sector declined further with two Companies to turn
negative ROE.
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Figure 5: Net Profit Margin trend 2020-2024

From above diagram we observe that most companies reached highest margins in 2021 and
this confirms a sector-wide profitability peak, consistent with ROE and ROA trends, but net
profit margins fall across almost all companies for the years from 2022 to 2024.

Average of EBITDA margin

35%
Company -
30% === ARKEMA

=== BASF

25%

200 Celanese
0

COVESTRO

15%

==@==Dow Inc.

10%
==@=| yondellBasell Industries

N.V.
e \WACKER

5%

0%
2020 2021 2022 2023 2024

Year -

Figure 6: Ebitda Margin trend 2020-2024

Finaly, above diagram confirms that 2021 was a strong year for the sector with pick
profitability. From 2022 there is a decline in profitability that remains stabilized in the
following years.

As a conclusion, the decline in margins between 2022 and 2023 reflects the direct
transmission of the energy crisis into the chemical sector’s profitability. As a highly energy-
and feedstock-intensive industry, chemical production relies heavily on natural gas both as
a fuel source and as a key raw material, making it particularly vulnerable to price spikes—
especially in Europe. Energy costs increased much faster than companies were able to pass
them on through selling prices, while at the same time demand weakened due to economic
slowdown in key regions such as Europe and China. In addition, inventory corrections
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across downstream industries reduced volumes, further amplifying the pressure on EBITDA
margins.

2.2 ESG frameworks and rating methodologies

The concept of Environmental, Social, and Governance (ESG) has gained increasing
attention in the corporate finance literature, with firm performance in these areas commonly
assessed through standardized scoring systems provided by agencies such as MSCI ESG
Ratings, Sustainalytics, Refinitiv, and Bloomberg. ESG is typically analyzed across three
key dimensions. First, the environmental dimension is particularly critical in industries such
as chemicals, where firms face high carbon emissions and significant regulatory scrutiny;
key indicators include greenhouse gas (GHG) emissions, energy efficiency, waste and water
management, and the adoption of renewable energy sources. Existing literature suggests that
firms with strong environmental performance are better positioned to avoid regulatory
penalties and achieve cost efficiencies through improved resource management. Second, the
social dimension evaluates factors such as employee safety, especially relevant in hazardous
production environments, labor practices, community impact, and diversity and inclusion.
Strong social performance has been linked to reduced operational risks, including workplace
accidents and labor disputes, which can otherwise disrupt production processes. Third, the
governance dimension encompasses indicators such as board independence, executive
compensation structures, transparency and reporting quality, and the effectiveness of risk
management systems; robust governance practices are associated with improved decision-
making, enhanced crisis management, and lower agency costs. Despite the growing
importance of ESG metrics, the literature highlights notable limitations, particularly the lack
of consistency across rating agencies. Divergent methodologies often result in significantly
different ESG scores for the same firm, raising concerns about comparability and reliability,
especially in cross-company analyses.

Environmental

e Greenhouse gas e Employee safety
(GHG) emissions e Labor practices

* Energy efficiency e Community impact

e Waste and water e Diversity and inclusion
management

ESG

PN
111

e

Governance Governance
e Board independence e Board independence
 Executive compensation  Executive compensation
e Transparency and e Transparency and reporting
reporting quality quality

Figure 7: Key Components and Performance Indicators of ESG
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ESG reporting frameworks enable organizations to present their environmental, social, and
governance performance in a clear, reliable, and comparable way. As global regulations
become more stringent and investors push for greater transparency, selecting the right ESG
reporting framework or standard has become essential for companies of every size.

ESG reporting frameworks provide guidance on how organizations should structure and
present ESG-related disclosures. They outline what topics to cover, how information should
be organized, and how ESG performance can be communicated consistently to stakeholders.
These frameworks do not always mandate specific metrics. Instead, they offer a reporting
structure that allows companies to explain their ESG strategy, risks, opportunities, and
impacts in a standardized way. ESG reporting frameworks are commonly used by
Corporates and listed companies, financial institutions and asset managers, Private equity
and venture capital firms and Multinational organizations operating across jurisdictions. A
clear understanding of the differences between frameworks, standards, and regulations is
important for ensuring accurate and effective ESG reporting. Below are explained three
basic categories.

ESG Reporting Frameworks: Frameworks define the structure of ESG disclosures. They
explain what topics to report on and how to present information. Examples include GRI
(Global Reporting Initiative), and TCFD (Task Force on Climate-related Financial
Disclosures).

ESG Reporting Standards: Standards define specific, measurable requirements for ESG
disclosures. They often include detailed metrics and indicators. Some standard examples are
SASB Standards, ISSB Standards, and ESRS (European Sustainability Reporting
Standards).

ESG Regulations: Regulations make ESG reporting mandatory under law. They specify who
must report, what must be disclosed, and when. Examples include CSRD (EU), and SEBI
BRSR (India).

[ Breathe ESG (2026). ESG Reporting Frameworks & Standards: A Complete Guide.]

2.2.1 ESG Practices and Their Impact on Financial Performance

Environmental, Social, and Governance (ESG) practices have become increasingly
important in shaping firms’ financial performance, particularly in high-impact industries
such as chemicals, where environmental risks, safety concerns, and regulatory pressures are
especially pronounced. The literature suggests that strong ESG performance can enhance
firm value through multiple channels, including improved operational efficiency, reduced
risk exposure, and enhanced stakeholder trust. From an environmental perspective, chemical
companies that invest in emissions reduction, energy efficiency, and sustainable resource
management are better positioned to manage their substantial carbon footprint and comply
with strict environmental regulations, leading to cost savings and reduced likelihood of
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penalties. The social dimension is equally critical in this industry, where employee safety,
responsible labor practices, and community engagement directly influence operational
continuity; strong social performance reduces the risk of workplace accidents, regulatory
violations, and production disruptions. Governance practices, including board
independence, transparent reporting, and robust risk management systems, play a vital role
in overseeing complex operations and ensuring compliance with evolving regulatory
frameworks, thereby improving strategic decision-making and lowering agency costs.
While the ESG-financial performance relationship may vary depending on firm
characteristics and measurement approaches, the evidence is particularly compelling in
high-impact sectors such as chemicals, where effective ESG integration is not only a driver
of long-term financial performance but also a key determinant of operational resilience and
regulatory compliance.

Strong research evidence indicates that these companies, with good ESG practices,
delivered higher levels of financial performance because of better risk management,
operational efficiencies, and reputation of their brands. For example, BASF, one of the
world’s largest chemical companies, has integrated ESG principles into its core strategy by
focusing on reducing carbon emissions, improving energy efficiency, and ensuring high
safety standards in its operations. As a result, BASF has been able to lower production costs
through more efficient resource use while simultaneously reducing regulatory and
environmental risks. In addition, the company’s strong safety record and commitment to
sustainable practices have enhanced its reputation among stakeholders, contributing to
stable revenues and long-term value creation. This example illustrates how ESG integration
in high-impact industries such as chemicals can translate into tangible financial benefits. In
his sustainability report published in March 17, 2025 for the 2024 fiscal year it highlights
the launch of its 'Winning Ways' strategy focused on enabling customers' green
transformation. The company conducted its first double materiality assessment in
accordance with ESRS, identifying key impacts in climate change, pollution, and workforce
management. BASF achieved a 22.4% reduction in Scope 1 and 2 emissions compared to
its 2018 baseline and increased its renewable electricity share to 26%. A new circular
economy target aims for €10 billion in sales from 'Loop Solutions' by 2030. Despite
progress, the company reported two fatal work-related injuries involving contractors and is
addressing challenges in sourcing certified palm kernel oil.

Strong research evidence is the study conducted by Othman Hel Al-Dhaimesh (2020)
indicated that green accounting practiced by Qatari firms has benefited the (EVA) Economic
Value Added , while Wingard & Vorster (2001) found a positive association between
environmental performance and financial performance.
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2.3 Previous studies on ESG and financial resilience

According to ESG Performance and Financial Stability: A Bibliometric and Meta-Analysis
published by Sage Journals, that was a large-scale bibliometric and meta-analysis
synthesizing 140 studies across 40 countries found that ESG performance is widely linked
to financial stability, though evidence remains scattered across models and theories.

The comprehensive NYU Stern review, which synthesized evidence from more than 1,000
empirical studies Published between 2015 — 2020, indicates that the relationship between
ESG performance and financial outcomes is predominantly positive. Specifically, in
reviewing over 1,000 studies published between 2015 — 2020, study found a positive
relationship between ESG and financial performance for 58% of the “corporate” studies
focused on operational metric such as ROE, ROA, or stock price with 13% showing neutral
impact, 21% mixed results (the same study finding a positive, neutral or negative results)
and only 8% showing a negative relationship. For investment studies typically focused on
risk-adjusted attributes such as alpha or the Sharpe ratio on a portfolio of stocks, 33% found
positive performance 26% found neutral impacts (in other words, performed similar to
conventional investments), 28% had mixed results (positive, neutral, or negative, generally
because they examined a variety of variables and time periods as well as multiple samples
in one study) and 14% found negative results. In other words, 59% showed similar or better
performance relative to conventional investment approaches while only 14% found negative
results. Study also found positive results when we reviewed 59 climate change, or low
carbon, studies related to financial performance. On the corporate side, 57% arrived at a
positive conclusion, 29% a neutral impact, 9% mixed and, 6% negative. Looking at investor
studies, 65% showed positive or neutral performance compared to conventional investments
with only 13% indicating negative findings.
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Figure 8:Positive and/or neutral results for investing in sustainability dominate. Very few studies found
a negative correlation between ESG and financial performance (based on 245 studies published between
2016 and 2020).

Investor-focused studies tend to look at a direct relationship between ESG and performance
based on benchmarks and a portfolio level view of themes such as materiality or governance
structure. Meta-analytical effects are Hedges’ g or Cohen's d (effect size).

Corporate-focused studies may include mediating factors such as innovation, operational
efficiency, or risk management for a better understanding of how sustainability initiatives
lead to CFP. Meta-analytical effects are partial correlations from regression models.

A master’s thesis conducting in the university of Vaasa in Finland analyzing 1,740 European
companies over the period 2011-2021, using the Altman Z-score as a measure of financial
distress, finds that the relationship between ESG performance and bankruptcy risk is
complex and non-linear. The study concludes that the results are generally neutral or mixed,
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offering no strong evidence that higher ESG ratings systematically reduce the likelihood of
corporate failure.

One of the most influential studies is conducted by Friede, Busch, and Bassen (2015), which
synthesizes more than 2,000 empirical studies and finds that approximately 90% report a
non-negative relationship between ESG and financial performance, with the majority
indicating positive effects. This large-scale meta-analysis strongly supports the argument
that ESG integration contributes to long-term value creation.

2.4 Theoretical Framework

Many of the studies reviewed described a finding and tried to explain it through the lens of
a social science derived model of the world. Several social science theories dominate the
research:

1.Stakeholder theory (successful companies need to manage for a wide variety of
stakeholders such as employees, civil society, suppliers and investors).

Stakeholder Theory, originally developed by R. Edward Freeman (1984), is one of the most
widely used theoretical frameworks in the study of corporate social responsibility and
Environmental, Social, and Governance (ESG) performance. The theory argues that a firm
should create value for all stakeholders, not just shareholders. His award-winning book
Strategic Management: A Stakeholder Approach identifies and models the groups which are
stakeholders of a corporation, and both describes and recommends methods by which
management can give due regard to the interests of those groups.The theory argues that
organizations should not focus solely on maximizing shareholder wealth but rather create
value for a broad range of stakeholders, including employees, customers, suppliers,
investors, governments, and local communities. According to this perspective, firms operate
within a network of relationships, and their long-term success depends on how effectively
they manage these relationships. Companies that take into account the needs and
expectations of various stakeholders are more likely to achieve sustainable performance, as
they reduce conflicts, enhance trust, and strengthen their reputation. In contrast, neglecting
stakeholder interests may lead to reputational damage, regulatory sanctions, or reduced
market competitiveness.In the context of ESG, Stakeholder Theory provides a strong
foundation for explaining why firms invest in sustainability practices. Environmental
initiatives, such as reducing emissions and improving resource efficiency, address concerns
from regulators and environmental groups. Social practices, including employee safety and
diversity, respond to workforce and community expectations, while governance practices
enhance transparency and accountability toward investors and shareholders.
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Empirical research suggests that firms with strong stakeholder-oriented strategies tend to
demonstrate better risk management and improved long-term financial performance. This is
particularly relevant in high-impact industries such as chemicals, where companies face
intense scrutiny from regulators, local communities, and environmental organizations. By
integrating ESG principles into their operations, chemical companies can mitigate risks
related to environmental damage, workplace safety, and regulatory compliance, thereby
improving their overall performance and resilience.

Overall, Stakeholder Theory supports the argument that ESG performance is not only a cost
but a strategic investment that contributes to long-term value creation. However, the short-
term financial impact of ESG initiatives may vary, as the benefits from stakeholder
engagement often materialize over a longer time horizon.

2. Shared value (companies that create shared value for all stakeholders do better
financially)

The concept of Creating Shared Value (CSV) was introduced by Porter and Kramer (2011)
as a strategic management approach that emphasizes the simultaneous creation of economic
value for companies and social value for society. Unlike traditional Corporate Social
Responsibility (CSR), which is often viewed as a separate philanthropic activity or a
compliance-driven obligation, CSV is embedded within a firm's core business strategy and
operations. Porter and Kramer argued that businesses and society are mutually dependent
and that long-term corporate success cannot be achieved without addressing the social and
environmental challenges that affect stakeholders, communities, and markets.
Consequently, companies can enhance their competitiveness by identifying societal needs
and integrating solutions to these needs into their business models.

According to the shared value perspective, firms can create economic value in three primary
ways: by reconceiving products and markets, redefining productivity within the value chain,
and enabling local cluster development. Reconceiving products and markets involves
designing products and services that address social and environmental problems while
meeting consumer demand. For example, companies may develop more sustainable
products, energy-efficient technologies, or environmentally friendly chemical solutions that
simultaneously generate profits and contribute to societal well-being. By meeting evolving
stakeholder expectations and responding to sustainability challenges, firms can access new
market opportunities and strengthen customer loyalty.

The second dimension of shared value focuses on redefining productivity within the value
chain. Companies can improve operational efficiency and reduce costs by addressing social
and environmental issues directly linked to their business activities. Investments in energy
efficiency, waste reduction, sustainable resource management, employee well-being, and
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responsible supply chain practices can lead to significant productivity gains while also
delivering environmental and social benefits. In industries such as chemicals, where energy
consumption and environmental impacts are substantial, improvements in resource
efficiency can lower operating costs, reduce regulatory risks, and enhance profitability.

The third dimension emphasizes the importance of supporting local economic and social
development through the creation of strong business ecosystems or clusters. Companies
operate more effectively when the communities, suppliers, institutions, and infrastructure
surrounding them are healthy and productive. Therefore, investments in education,
workforce development, local supplier networks, research partnerships, and community
engagement can strengthen the competitive environment in which firms operate while
simultaneously generating broader societal benefits.

The CSV framework is particularly relevant to the growing importance of ESG principles.
Companies that successfully integrate ESG considerations into their strategic decision-
making often create shared value by balancing the interests of shareholders, employees,
customers, suppliers, communities, and regulators. Strong ESG performance may therefore
be viewed as an indicator of a firm's ability to create value not only for investors but also
for a broader set of stakeholders. Organizations that effectively address environmental
challenges, invest in human capital, promote ethical governance practices, and maintain
constructive stakeholder relationships are often better positioned to achieve sustainable
competitive advantages and long-term financial success.

Several empirical studies have supported the link between shared value creation and
financial performance. Firms that prioritize stakeholder interests frequently experience
enhanced reputation, stronger customer loyalty, improved employee engagement, lower
operational risks, and greater innovation capacity. These factors can contribute to higher
profitability, stronger financial performance, and increased shareholder value over time. For
example, investments in sustainability initiatives may reduce environmental liabilities and
compliance costs, while responsible labor practices can improve employee productivity and
retention. Similarly, transparent governance structures can enhance investor confidence and
lower the cost of capital.

From a theoretical perspective, the CSV concept closely aligns with Stakeholder Theory,
which argues that organizations create sustainable value when they consider the interests of
all stakeholders rather than focusing exclusively on shareholders. Both theories challenge
the traditional view that firms exist solely to maximize short-term profits. Instead, they
propose that addressing societal and environmental concerns can strengthen corporate
performance and contribute to long-term value creation. In this context, shared value serves
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as a mechanism through which companies can transform social and environmental
challenges into opportunities for innovation, growth, and competitive differentiation.

The relevance of Creating Shared Value is particularly evident within the chemical industry.
Chemical companies face increasing pressure from governments, investors, customers, and
society to reduce environmental impacts, improve resource efficiency, support sustainable
development, and enhance transparency. Firms that successfully integrate sustainability into
product innovation, production processes, and stakeholder engagement strategies may
create significant shared value while simultaneously improving financial performance.
Consequently, the CSV framework provides a useful theoretical lens for examining the
relationship between ESG performance and financial outcomes, as it suggests that
responsible corporate behavior can be a source of competitive advantage, resilience, and
long-term shareholder value rather than merely a cost of doing business.

In conclusion, the Creating Shared Value approach extends beyond traditional CSR by
positioning societal progress as a driver of corporate success. By aligning business
objectives with social and environmental needs, firms can generate benefits for both
shareholders and stakeholders, strengthen their competitive position, and enhance long-term
financial performance. The theory therefore provides a strong conceptual foundation for
understanding why companies with effective ESG practices and stakeholder-oriented
strategies may achieve superior financial outcomes and sustainable value creation over the
long term.

3. Legitimacy theory (a social contract between the corporation and society, which, if
broken, leads to consumers reducing demand or governments imposing regulatory
restrictions).

Legitimacy Theory is a key theoretical framework used to explain why firms engage in
Environmental, Social, and Governance (ESG) activities. Although researchers can use
different theories to explain the concepts of Earning Power (EP) and (ER) Efficiency Ratio,
legitimacy theory (Dowling and Pfeffer, 1975) remains the most important theoretical
lens. The theory is based on the idea that organizations continuously seek to ensure that their
operations are perceived as legitimate by society. Legitimacy is defined as a generalized
perception that the actions of an entity are appropriate and aligned with socially accepted
norms, values, and expectations.

According to Legitimacy Theory, companies operate under a “social contract” with society.
This contract implies that firms are expected to conduct their activities in a manner that is
acceptable to the public. When companies fail to meet these expectations, such as through
environmental damage, unethical practices, or lack of transparency, their legitimacy may be
threatened. This can result in negative consequences, including reputational damage,
regulatory sanctions, loss of investor confidence, and reduced market value.
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In this context, ESG practices can be viewed as a mechanism through which firms maintain
or restore legitimacy. By adopting environmentally responsible strategies, such as reducing
emissions or improving energy efficiency, companies demonstrate alignment with societal
concerns about climate change. Similarly, social initiatives, including employee welfare,
community engagement, and diversity policies, help firms respond to stakeholder
expectations. Governance practices, such as transparency, accountability, and ethical
leadership, further reinforce organizational legitimacy by building trust among investors and
regulators.

Legitimacy Theory is particularly relevant in high-impact industries such as the chemical
sector, which faces significant scrutiny due to its environmental footprint and safety risks.
Chemical companies often operate under strict regulatory frameworks and are subject to
public pressure regarding pollution, waste management, and product safety. As a result, they
are more likely to engage in ESG reporting and sustainability initiatives to justify their
operations and demonstrate compliance with societal expectations.

However, the theory also suggests that ESG activities may sometimes be symbolic rather
than substantive. In some cases, firms may engage in “greenwashing,” where they
communicate sustainability efforts without implementing meaningful changes. This
highlights a limitation of Legitimacy Theory, as it assumes that disclosures reflect actual
practices, while in reality, there may be a gap between reported and actual ESG
performance.

Overall, Legitimacy Theory provides a useful explanation for why firms adopt ESG
practices, particularly in industries with high environmental and social risks. It supports the
argument that ESG is not only driven by financial objectives but also by the need to maintain
societal acceptance and ensure long-term organizational survival.

4. Resource-based view (emphasizing internal resources such as employees and intangible
assets for achieving a competitive advantage).

The Resource-Based View (RBV) is a strategic management theory that explains how firms
achieve sustainable competitive advantage through the effective use of their internal
resources and capabilities. Originating from the work of Barney (1991) and Wernerfelt
(1984), RBV shifts the focus from external market conditions to the unique characteristics
within the firm. According to RBV, firms are heterogeneous in terms of their resources, and
these differences, if properly leveraged, can lead to superior performance and long-term
profitability.
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3. Research Methodology

3.1 Data sources

The present study adopts a mixed research approach, incorporating both qualitative and
quantitative elements, while relying exclusively on secondary data obtained from existing
academic literature, industry reports, sustainability disclosures, annual reports, and peer-
reviewed scholarly articles. The qualitative component focuses on the systematic review,
evaluation, and synthesis of previous research concerning the relationship between
Environmental, Social, and Governance (ESG) practices and corporate financial
performance. Through an extensive examination of theoretical and empirical studies, the
research aims to identify prevailing trends, key findings, and existing gaps in the literature
regarding the role of ESG initiatives in enhancing organizational value and long-term
competitiveness.

The quantitative component is based on the collection and analysis of financial and ESG-
related data from selected publicly listed chemical companies. Financial performance is
assessed using value-relevant indicators such as Return on Assets (ROA), Return on Equity
(ROE), EBITDA Margin, and other profitability and efficiency measures, while ESG
performance is evaluated through established ESG scores and ratings provided by
recognized sustainability assessment agencies. By examining these indicators over a
specified period, the study seeks to explore whether higher levels of ESG performance are
associated with stronger financial outcomes and greater value creation for shareholders.
Furthermore, the literature review serves as a foundation for understanding how financial
performance metrics have been applied across different industries and economic
environments to assess corporate value creation. Particular attention is given to prior
research examining the ways in which ESG integration influences operational efficiency,
risk management, stakeholder relations, and overall corporate performance. The synthesis
of existing evidence enables the study to compare and contrast findings from diverse
contexts, thereby providing a comprehensive understanding of the mechanisms through
which ESG practices may contribute to sustainable financial success.

By combining insights from both quantitative financial analysis and qualitative literature
evaluation, the study aims to develop a holistic perspective on the relationship between ESG
performance and financial performance within the chemical industry. This approach
enhances the reliability of the findings by drawing upon multiple sources of evidence and
contributes to the broader academic discussion concerning the extent to which ESG factors
can serve as drivers of long-term shareholder value and corporate resilience.
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3.2 Limitations and ethical considerations

Despite the growing importance of Environmental, Social, and Governance (ESG) criteria
in investment decision-making and corporate evaluation, the assessment of ESG
performance remains subject to several significant limitations that affect its reliability,
validity, and comparability across firms and industries. One of the most widely discussed
challenges is the absence of a universally accepted ESG measurement framework. ESG
rating agencies such as MSCI, Sustainalytics, Refinitiv/LSEG, and S&P Global employ
different methodologies, weighting schemes, and assessment criteria when evaluating
corporate sustainability performance. Consequently, the same company may receive
substantially different ESG ratings from different providers, creating confusion among
investors, researchers, and other stakeholders. This inconsistency reduces the comparability
of ESG scores and complicates efforts to draw robust conclusions regarding the relationship
between ESG performance and financial outcomes.

Another major limitation concerns data availability and disclosure quality. Although ESG
reporting has expanded significantly in recent years, disclosure practices continue to vary
considerably across companies, industries, and geographical regions. In many jurisdictions,
ESG reporting remains partially voluntary, allowing organizations substantial discretion
regarding what information they disclose and how that information is presented. As a result,
firms may selectively report positive sustainability achievements while omitting
unfavorable environmental impacts, social controversies, or governance deficiencies. This
issue is particularly pronounced in emerging economies, where regulatory requirements,
monitoring mechanisms, and reporting standards may be less developed than in more mature
markets. Such inconsistencies can lead to incomplete datasets and reduce the reliability of
ESG assessments.

Furthermore, ESG ratings are heavily dependent on self-reported information provided by
companies themselves. While some disclosures are subject to external assurance or audit
procedures, a large proportion of ESG-related data remains unaudited. This dependence on
corporate reporting increases the risk of measurement bias and information asymmetry
between firms and stakeholders. Companies with greater resources and more sophisticated
sustainability reporting capabilities may achieve higher ESG scores not necessarily because
of superior sustainability performance, but because of their ability to communicate and
document their activities more effectively. Consequently, ESG ratings may reflect reporting
quality rather than actual sustainability outcomes.

The backward-looking nature of many ESG metrics represents another important limitation.
Most ESG assessments rely on historical disclosures and previously reported sustainability
activities, making them retrospective indicators of performance. While historical data can
provide valuable insights into a company's past behavior, it may not adequately capture
emerging risks, changing stakeholder expectations, future sustainability commitments, or
ongoing environmental and social controversies. As a result, ESG scores may fail to
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accurately reflect a firm's capacity to manage future challenges related to climate change,
supply chain disruptions, human rights concerns, or evolving regulatory requirements.

In addition, ESG assessments often struggle to account for industry-specific characteristics.
Different sectors face fundamentally different sustainability challenges, risk profiles, and
regulatory environments. Technology and service-based companies, for example, generally
generate lower direct environmental impacts and therefore tend to achieve higher
environmental scores. In contrast, sectors such as chemicals, mining, energy, and heavy
manufacturing face inherently higher environmental risks and emissions profiles. Although
companies operating within these industries may invest substantially in sustainability
initiatives, energy efficiency improvements, circular economy practices, and emission
reduction programs, they may still receive lower ESG ratings due to the structural
characteristics of their sectors. This creates potential biases and may disproportionately
penalize companies operating in so-called "hard-to-abate" industries.

Another concern relates to the subjectivity embedded within ESG evaluation frameworks.
Determining the relative importance of environmental, social, and governance factors
requires judgment regarding weighting and materiality. Different rating agencies may place
greater emphasis on specific issues such as carbon emissions, board diversity, labor
practices, executive compensation, or stakeholder engagement. Consequently, ESG ratings
may reflect the evaluators' assumptions and priorities rather than an objective assessment of
corporate sustainability performance. This subjectivity contributes to rating divergence and
weakens confidence in ESG metrics as standardized measures of corporate responsibility.

The issue of materiality also remains unresolved within the ESG field. Not all ESG factors
are equally relevant across firms and industries, yet many rating systems apply standardized
indicators to a broad range of organizations. As a result, companies may be evaluated on
criteria that have limited relevance to their business models, while highly material issues
may receive insufficient attention. This challenge raises concerns about whether ESG scores
accurately capture the sustainability risks and opportunities that are most consequential for
long-term firm value.

Moreover, ESG ratings often fail to measure the actual impact of sustainability initiatives.
Many evaluation frameworks focus on policies, commitments, governance structures, and
disclosure practices rather than on measurable real-world outcomes. For example, a
company may receive favorable ESG scores for establishing climate policies or diversity
targets without demonstrating substantial improvements in emissions reduction, resource
efficiency, employee welfare, or community development. This distinction between ESG
performance and ESG impact has become increasingly important in academic and
professional discussions regarding sustainable finance.

Greenwashing represents an additional and persistent ethical challenge. As investor demand
for sustainable investments continues to grow, organizations may face increasing incentives
to portray themselves as environmentally and socially responsible without implementing
meaningful operational changes. Through selective disclosure, marketing campaigns, or
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symbolic sustainability initiatives, firms may create an appearance of strong ESG
performance while underlying practices remain largely unchanged. Inadequate verification
mechanisms and limited regulatory oversight can make it difficult for investors and analysts
to distinguish genuine sustainability efforts from superficial ESG claims. Consequently,
capital may be allocated inefficiently, and stakeholder trust may be undermined.

Finally, the relationship between ESG performance and financial performance remains
complex and difficult to establish with certainty. Numerous external factors, including
macroeconomic conditions, industry dynamics, regulatory environments, firm size,
management quality, and market sentiment, may influence both ESG ratings and financial
outcomes. Therefore, isolating the direct impact of ESG practices on profitability,
shareholder value, and long-term corporate performance presents significant
methodological challenges. Researchers must exercise caution when interpreting
correlations between ESG scores and financial metrics, as such relationships may not
necessarily imply causation.

Overall, these limitations highlight the ongoing challenges associated with ESG
measurement and underscore the need for greater harmonization, transparency,
standardization, and external assurance within ESG reporting frameworks. The
development of internationally recognized standards, such as those promoted by the
International Sustainability Standards Board (ISSB), the Corporate Sustainability Reporting
Directive (CSRD), and other global initiatives, may help improve the consistency,
credibility, and usefulness of ESG assessments in the future. Such improvements are
essential for enhancing investor confidence, supporting informed decision-making, and
strengthening the role of ESG factors in evaluating long-term corporate performance and
value creation.

3.3 Variable Definition

For this thesis, in order to examine the relationship between Environmental, Social, and
Governance (ESG) performance and financial outcomes in the chemical industry, we
selected dependent and independent variables. The selection of these variables is based on
their extensive use in academic literature and their relevance to assessing firm performance
within capital-intensive industries.

The primary dependent variable used in this study is Return on Assets (ROA). ROA is
defined as the ratio of net income to total assets and measures how efficiently a firm utilizes
its assets to generate profits.

Net income

ROA = Total Assets

This thesis incorporates four independent variables, including both financial performance
indicators and ESG scores, in order to evaluate their relationship with ROA.
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The ROE, which we used, has the following type:

Net income

ROE =
Shareholders’ Equity

Return on Assets (ROA) and Return on Equity (ROE) are among the most commonly used
financial performance metrics, especially in corporate finance, accounting, and investment
analysis. They are used very frequently because they provide clear insights into profitability
and efficiency from different perspectives. In practice, ROA and ROE are almost always
included in financial statement analysis, particularly when evaluating a company’s
profitability over time or comparing it with competitors. They are standard indicators in
annual reports, financial databases, and analyst reports, and are widely used by investors,
analysts, and managers to assess firm performance. ROE is especially popular because it
reflects the return generated on shareholders’ investments, making it highly relevant for
equity investors, while ROA is commonly used to evaluate how effectively a company
utilizes its assets regardless of financing structure. In academic research, especially in fields
such as finance, accounting, and ESG studies, ROE are among the most frequently used
dependent variables to measure firm performance. Many empirical studies rely on them
because they are widely available, comparable across firms and industries, and relatively
easy to interpret. ROA tends to be preferred when researchers want a measure independent
of leverage, whereas ROE is often used to capture shareholder value creation.

Overall, ROA and ROE are used consistently and extensively across both practice and
research, making them two of the most standard profitability metrics in financial analysis.

The Net profit margin, which we used, has the following type:

Net fit ] Net income
et profit margin = ——
p g Revenue

The Net Profit Margin (NPM) is also widely used, though its role is slightly different from
ROA and ROE. While ROA and ROE focus on returns relative to assets and equity, the net
profit margin measures how much profit a company generates from its revenues, making it
a key indicator of operational efficiency and cost management. In practice, net profit margin
is very commonly used in financial analysis, especially in evaluating a company’s
profitability from a sales perspective. It is routinely reported in financial statements and is
frequently used by managers and analysts to assess how effectively a company converts
revenue into profit. It is particularly useful for comparing firms within the same industry, as
it reflects differences in pricing strategies, cost control, and operational efficiency.
Compared to ROA and ROE, net profit margin is more focused on operational performance
rather than overall capital efficiency. For this reason, it is often used alongside ROA and
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ROE to provide a more complete picture of financial performance. In academic research, it
is also used as a proxy for profitability, although slightly less frequently than ROA and
ROE, which are generally preferred due to their ability to incorporate balance sheet
information.

The EBITDA margin, which we used, has the following type:

earnings before interest and tax + depreciation + amortization

EBITDA in =
margin Total Revenue

The EBITDA margin is another widely used profitability indicator, particularly in corporate
finance, valuation, and industry analysis. It measures a company’s earnings before interest,
taxes, depreciation, and amortization (EBITDA) as a percentage of its revenue, and is
commonly used to assess operating performance independent of capital structure and
accounting policies. In practice, EBITDA margin is frequently used by analysts, investors,
and management, especially when comparing companies across different countries, tax
regimes, or capital structures. Because it excludes non-operating expenses and non-cash
charges such as depreciation and amortization, it provides a clearer view of a firm’s core
operating profitability and cash-generating ability. This makes it particularly relevant in
capital-intensive industries, such as chemicals, energy, and manufacturing, where
depreciation can significantly distort net income measures. Compared to net profit margin,
EBITDA margin is considered a simpler measure of operational efficiency, as it focuses on
earnings generated from core business activities. However, it is less comprehensive than
ROA and ROE because it does not account for how assets are financed or utilized. For this
reason, it is typically used in combination with other metrics, rather than as a standalone
indicator. In academic research, EBITDA margin is also used, especially in studies related
to firm performance, mergers and acquisitions, and ESG analysis, but somewhat less
consistently than ROA and ROE. Nonetheless, it remains a highly relevant and widely
accepted metric, particularly when the objective is to isolate operational performance and
compare companies on a more standardized basis.

The last independent variable is ESG Score.The key non-financial independent variable
used in this study is the ESG score, which reflects a firm’s performance in environmental,
social, and governance dimensions. ESG data are obtained from recognized rating agencies,
such as EcoVadis and the London Stock Exchange Group (LSEG), which provide
standardized assessments based on multiple sustainability criteria.

ESG scores are included in the model to evaluate whether firms with stronger sustainability
practices exhibit better financial performance. The theoretical expectation, based on existing
literature, is that higher ESG performance may contribute to improved financial outcomes
through better risk management, enhanced reputation, and increased operational efficiency.
However, the relationship between ESG scores and financial performance is not always
straightforward, as it may be influenced by factors such as industry characteristics, time
horizon, and measurement differences across rating agencies.
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The selection of the above variables is grounded in both theoretical and empirical
considerations. Financial ratios such as ROE, net profit margin, and EBITDA margin are
widely used in corporate finance and accounting research as key indicators of profitability
and efficiency. At the same time, ESG scores have gained increasing importance in recent
years as measures of corporate sustainability and non-financial performance.

By combining traditional financial indicators with ESG metrics, this study aims to provide
a comprehensive assessment of the factors influencing firm performance in the chemical
industry, particularly during periods of economic disruption such as the energy crisis.
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4. ESG Analysis

4.1 ESG Performance of the Chemical Industry

The chemical industry plays a key role in global ESG outcomes, as it supports economic
development while also being one of the most resource- and energy-intensive sectors. This
dual role means it faces significant environmental and social risks, tighter regulations, and
increasing expectations from investors to adopt more sustainable practices.

Firstly, we must understand the importance of ESG in the chemical industry. The importance
of ESG in the chemical industry comes from the sector’s significant environmental footprint
and its growing exposure to external pressures. As one of the most energy-intensive
industries, it contributes substantially to global greenhouse gas emissions, exhaustion of
natural resources, and pollution, making sustainability a critical concern. At the same time,
chemical companies face increasing expectations from regulators, investors, and customers
to operate more responsibly and transparently. Strong ESG performance is no longer
optional, as it directly influences company valuation, access to financing, and long-term
competitiveness. In response to these pressures, the vast majority of leading chemical firms
have committed to ambitious climate goals, with over 90% setting net-zero or carbon
neutrality targets, typically aimed at achieving these objectives by 2050 as it is stated in the
research conducted by McKinsey & Company “Sustainability value in chemicals”.

Secondly, the key ESG dimensions in the chemical sector reflect the industry’s wide-
ranging impacts across environmental, social, and governance areas. Environmentally, the
sector is examined very carefully and thoroughly for its high greenhouse gas emissions,
energy consumption, waste generation, and use of hazardous substances, making emissions
reduction, resource efficiency, and circular economy practices critical priorities. From a
social perspective, chemical companies must ensure employee health and safety, given the
hazardous nature of operations, while also addressing community impacts, product safety,
and responsible supply chain management. In terms of governance, strong oversight,
transparency, regulatory compliance, and ethical business practices are essential,
particularly as the industry operates under strict safety and environmental regulations.
Together, these ESG dimensions shape how chemical companies manage risks, meet
stakeholder expectations, and transition toward more sustainable and responsible business
models.

More specifically, regarding environmental impact the chemical industry accounts for
approximately 7-10% of global greenhouse gas emissions, making it a significant
contributor to climate change according to Nexdigm , market research article. Currently,
among all industries, chemicals is the second-highest emitter of CO2 ,after steel industry
according to PwC’s article “Sustainable chemicals pathways”. Higher levels of annual
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chemicals production will require greater volumes of energy—even as the pressure to
defossilise, meaning to replace fossil carbon sources with renewable alternatives, supply
chains increases.
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Note: CO.e refers to CO,-equivalent emissions.
Source: University of Technology Sydney

Figure 9:Long-Term Production Trends of Key Petrochemical Products
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Figure 10:Forecasted Energy Demand in the Global Petrochemical Industry (2010-2050)

From the social prespective of ESG , the the sector faces one of the highest levels of
environmental and social risk among industries according to G&A Institute article
“Sustainability Challenges and Reporting Frameworks in the Chemical Industry”. There is
major concern over worker and consumer health and safety in producing and using the
products. There are chemicals which are still being used despite being hazardous. These
chemicals are often supplied to other industries and can be polluted into water streams,
causing health problems for workers, local residents, and ecosystems. In 1985, the
International Council of Chemical Associations (ICCA) launched the Responsible Care
program as a voluntary global initiative aimed at improving the industry’s performance in
health, safety, and environmental protection. The program encourages companies to adopt
rigorous standards for safe chemical management, minimize environmental impact, and
contribute to sustainable development across their operations. Over time, Responsible Care
has become a cornerstone of ESG practices in the sector, demonstrating collective
commitment to accountability and continuous improvement. By 2021, approximately 580
chemical companies, representing around 96% of the global industry, according to the same
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article, had joined the initiative, highlighting its widespread adoption and the growing
importance of responsible practices within the industry.

4.2 ESG performance of selected chemical companies

We researched ESG Scores of the selected chemical companies and the most popular
indexes was EcoVadis Rating , LSEG Sustainability Ratings and Data ,S&P Global ESG Score

and CDP Climate.

In the table below presents ESG Score of the selected chemical companies:

Company ESG Rating/Index Score Last Update

Dow Inc. EcoVadis Rating 68/100 2024
Dow Inc. LSEG Sustainability Ratings 41/5 2004

and Data
Dow Inc. CDP Climate A 2025
Covestro AG CDP Climate C September, 2025
Covestro AG MSCI ESG AA (Leader) June, 2025
Covestro AG Sustainalytics ESG Rating 26.7 Points July, 2025
Covestro AG EcoVadis Rating | 71/100 Points February, 2025
Arkema S.A. EcoVadis Rating 84/100 2024
Arkema S.A. LSEG Sustainability Ratings 3.6/5 2004

and Data
BASF SE EcoVadis Rating 75/100 2024
BASF SE LSEG Sustainability Ratings 3.5/5 2004

and Data
Wacker Chemie AG EcoVadis Rating 77/100 2024
Wacker Chemie AG | oL Sustaiability Ratings 3.5/5 2024

and Data

LyondellBasell LSEG Sustainability Ratings
Industries N.V. and Data 3315 2024
Dow Inc. S&P Global ESG Score 78 April 01, 2025
Arkema S.A. S&P Global ESG Score 42 July 28, 2025
BASF SE S&P Global ESG Score 28 July 18, 2025
Covestro AG S&P Global ESG Score 42 July 18, 2025
Wacker Chemie AG S&P Global ESG Score 56 April 09, 2025

LyondellBasell
Industries NV, S&P Global ESG Score 61 September 12, 2025
Celanese S&P Global ESG Score 51| October 03,2024
Corporation
Table 1: ESG Scores of the selected Chemical Companies
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From the above research and as detailed explained in section 3.3 Limitations and ethical
considerations ESG evaluations suffer from data gaps meaning that we could not find ESG
Scores for prior years for all companies.

Based on a second, more extensive research and focusing on EcoVadis Rating we had the
data below that we used for the first regression test.

Company Year EcoVadis Rating

Dow Inc. 2024 0,68
Dow Inc. 2023 0,67
Dow Inc. 2022 0,58
Dow Inc. 2021 0,62
Dow Inc. 2020 0,62
ARKEMA 2024 0,84
BASF 2024 0,75
BASF 2023 0,75
BASF 2022 0,75
BASF 2021 0,72
BASF 2020 0,72
COVESTRO 2024 0,71
WACKER 2024 0,77
WACKER 2023 0,73
WACKER 2022 0,8
WACKER 2021 0,75
WACKER 2020 0,75
Celanese 2024 0,85

Table 2: EcoVadis Rating Data per Company

EcoVadis has grown into a globally trusted provider of business sustainability ratings,
covering more than 150,000 companies worldwide. Beyond its role as a rating agency, it
functions as an integrated ESG management platform, offering enterprise solutions in areas
such as sustainable procurement, risk management, sustainable finance, and regulatory
compliance. This dual role enhances its strategic importance, as it not only evaluates firms’
sustainability performance but also actively supports organizations in embedding ESG
criteria into operational and supply chain decision-making processes. Consequently,
EcoVadis contributes to standardizing ESG practices across industries while enabling firms
to identify risks, improve transparency, and strengthen their overall sustainability
performance.

Postgraduate Dissertation 35



OPEN Companies during the energy crisis and the relation of ESG
UNIVERSITY

r. HELLENIC Maria Sarai, Evaluating the Financial Performance of Chemical
[N

factors

5.Financial Performance Evaluation

5.1 Most widely used ratios

Research examining the relationship between ESG performance and financial outcomes
typically relies on three major categories of financial ratios: profitability, market-based,
and leverage/efficiency indicators.

Here are the most widely used ones:

Why Used in Sustainability

Metric Cat Key Rati
etric Category ey Ratios Research
. ROA, ROE, ROI, Net Measures of financial efficiency
Profitability . .
Margin affected by ESG practices
Capt ket tion t
Market-based Tobin’s Q, P/E, MVA ap 1.1res .rr.lar et reaction to
sustainability performance
Leverage & Efficiency D/E, A§set Turnpver, ShonS risk, capital structure, and
Operating Margin efficiency outcomes
Carbon Intensity, Industry-specific linkage between

ESG-Adjusted Metri . L .
Justed etries Environmental CapEx sustainability and financial results

Table 3: Most wildly used ratios

5.2 Regression Tests

A regression test or regression analysis is a statistical method used to examine the
relationship between one dependent variable and one or more independent variables.

In the following analyses, we investigate whether a relationship exists between selected
financial performance indicators, namely return on assets (ROA), return on equity (ROE),
and Net profit Margin, Ebitda Margin and ESG scores. To this end, we first collected
financial data from companies’ balance sheets and income statements, using information
obtained from the respective companies’ official disclosures. In addition, we retrieved ESG
scores for the years available from the EcoVadis Rating database and LSEG.
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Financial Ratios ESG Scores
Net
Company Year ROA | ROE proﬁt i]i;]zA EcoVadis Rating
margin

Dow Inc. 2024 | 0,02 | 0,07 0,03 0,13 0,68
Dow Inc. 2023 | 0,01 | 0,03 0,01 0,12 0,67
Dow Inc. 2022 | 0,08 | 0,22 0,08 0,16 0,58
Dow Inc. 2021 | 0,10 | 0,34 0,12 0,23 0,62
Dow Inc. 2020 | 0,02 | 0,10 0,03 0,15 0,62
ARKEMA 2024 | 0,04 | 0,08 0,06 0,16 0,84
BASF 2024 | 0,02 | 0,04 0,02 0,10 0,75
BASF 2023 | 0,00 | 0,01 0,00 0,10 0,75
BASF 2022 | -0,01 | -0,02 -0,01 0,12 0,75
BASF 2021 | 0,06 | 0,13 0,07 0,14 0,72
BASF 2020 | -0,01 | -0,03 -0,02 0,11 0,72
COVESTRO 2024 | -0,02 | -0,04 -0,02 0,08 0,71
WACKER 2024 | 0,03 | 0,05 0,05 0,13 0,77
WACKER 2023 | 0,04 | 0,07 0,05 0,13 0,73
WACKER 2022 | 0,14 | 0,25 0,16 0,25 0,80
WACKER 2021 | 0,10 | 0,27 0,13 0,25 0,75
WACKER 2020 | 0,03 | 0,12 0,04 0,14 0,75
Celanese 2024 | -0,07 | -0,27 -0,15 0,23 0,85

Table 4: Data set for Regression Test Ecovadis

5.2.1 Regression Test EcoVadis

In order to examine if there is a statistically significant relationship between ROA and ESG
scores, we run a regression test at a 95% confidence interval. Our F-test has the following
two hypotheses:

Our F-test has the following two hypotheses:

HO: b1=b2=....bk=0 (There is no linear relationship between the dependent variable ROA
and the independent variables ROE, Net profit margin ratio, EBITDA margin ratio and
Ecovadis ESG score.)

H1: At least one bj # 0, j=1,2,...,k (There is linear relationship between the dependent

variable ROA and the independent variables ROE, Net profit margin ratio, EBITDA margin
ratio and Ecovadis ESG score.)
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The results we got are the following:

SUMMARY OUTPUT
Regression Statistics
Multiple R 0,9912
R Square 0,9825
Adjusted R Square 0,9771
Standard Error 0,0075
Observations 18
ANOVA
df SS MS F Significance
F
Regression 4 0,041 0,010 182,332 | 0,000
Residual 13 0,001 0,000
Total 17 0,041

Intercept | 0,0085 0,0327 0,2603 0,7987 -0,0622 | 0,0793 -0,0622 | 0,079275

ROE -0,0276 | 0,0855 -0,3226 | 0,7521 -0,2123 0,1571 -0,2123 0,157099
Net

profit 0,6732 0,1496 4,4988 0,0006 0,3499 0,9965 0,3499 0,996466
margin

EBIT,DA 0,2352 0,0509 4,6172 0,0005 0,1252 0,3452 0,1252 0,345248
margin

EcoVadis

Rating -0,0482 0,0497 -0,9683 | 0,3506 -0,1556 0,0593 -0,1556 0,059284

Table 5: Regression Results 1

The above results declare that there is no significant relationship between the above-
mentioned independent variables. We reject HO as p-value is, much lower than 0,05. The
ESG coefficient is not statistically significant (p = 0,35 > 0,05)
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The relevant diagrams are presented below.
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Figure 11:ROE Residual Plot for 1% Regression Test
Net profit margin Residual Plot
0,02 -
.
e 001 -+ . .
S 3 »
'Y L
% f T ‘ ”‘ T 1
&0,20 -0,10 8,00 4 0,10 0,20
0,017 .
-0,02

et profit margin

Figure 12:Net profit margin Residual Plot for 1% Regression Test
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Figure 13:EBITDA margin Residual Plot for 1 Regression Test
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EcoVadis Rating Residual Plot
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Figure 14:EcoVadis Rating Residual Plot for 1 Regression Test
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Figure 15:ROE Line Fit Plot for 1" Regression Test
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Figure 16:Net profit margin Line Fit Plot for 1°* Regression Test
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Figure 17:EBITDA margin Line Fit Plot for 1 Regression Test
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Figure 18:EcoVadis Rating Line Fit Plot for 1% Regression Test
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Figure 19:Normal Probability Plot for 15 Regression Test

5.2.2 Regression Test LSEG ESG Rates

In addition to the above regression test we performed an alternative approach where
historical ESG data were unavailable. We retrieved baseline ESG scores for the year 2024
from the LSEG database. As LSEG does not publish historical numeric ESG scores by year
for individual companies we followed methodology that LSEG states to calculate
reasonably inferred scores, “The new ESG scores are relatively stable over time, with the
median ESG Score rising from 2.3 (2022) to 2.6 (2024) across large and mid-caps, with the
most rapid improvements seen in China (+0.5), Japan (+0.4) and wider APAC (+0.3)
markets.” Introducing the LSEG ESG Scores | Data Analytics

For clarification we did not used Eco Vadis Score to calculate reasonably inferred scores as
methodology followed were more complex.

Based on the above, below is presented the new database where LSEG Ratings for years
2020-2023 are reasonably inferred scores.
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Company Year ROA | ROE | Net profit | EBITDA LSEG
margin margin | Sustainability
Ratings and
Data
Dow Inc. 2024 0,02 0,07 0,03 0,13 0,82
Dow Inc. 2023 0,01 0,03 0,01 0,12 0,80
Dow Inc. 2022 0,08 0,22 0,08 0,16 0,76
Dow Inc. 2021 0,10 0,34 0,12 0,23 0,72
Dow Inc. 2020 0,02 0,10 0,03 0,15 0,68
ARKEMA 2024 0,04 0,08 0,06 0,16 0,72
ARKEMA 2023 0,04 0,09 0,07 0,16 0,70
ARKEMA 2022 0,09 0,16 0,10 0,18 0,66
ARKEMA 2021 0,07 0,14 0,09 0,18 0,62
ARKEMA 2020 0,04 0,07 0,05 0,15 0,58
BASF 2024 0,02 0,04 0,02 0,10 0,70
BASF 2023 0,00 0,01 0,00 0,10 0,68
BASF 2022 -0,01 | -0,02 -0,01 0,12 0,64
BASF 2021 0,06 0,13 0,07 0,14 0,60
BASF 2020 -0,01 | -0,03 -0,02 0,11 0,56
COVESTRO 2024 -0,02 | -0,04 -0,02 0,08 0,60
COVESTRO 2023 -0,01 | -0,03 -0,01 0,08 0,58
COVESTRO 2022 -0,02 | -0,04 -0,02 0,09 0,54
COVESTRO 2021 0,10 0,21 0,10 0,19 0,50
COVESTRO 2020 0,04 0,08 0,04 0,14 0,46
WACKER 2024 0,03 0,05 0,05 0,13 0,70
WACKER 2023 0,04 0,07 0,05 0,13 0,68
WACKER 2022 0,14 0,25 0,16 0,25 0,64
WACKER 2021 0,10 0,27 0,13 0,25 0,60
WACKER 2020 0,03 0,12 0,04 0,14 0,56
LyondellBasell 2024 0,04 0,11 0,03 0,09 0,78
Industries N.V.
LyondellBasell 2023 0,06 0,16 0,05 0,11 0,76
Industries N.V.
LyondellBasell 2022 0,11 0,31 0,08 0,12 0,72
Industries N.V.
LyondellBasell 2021 0,15 0,47 0,12 0,19 0,68
Industries N.V.
LyondellBasell 2020 0,04 0,18 0,05 0,12 0,64
Industries N.V.
Celanese 2024 -0,07 | -0,27 -0,15 0,23 0,62
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Celanese 2023 0,07 0,26 0,18 0,22 0,60
Celanese 2022 0,07 0,31 0,20 0,27 0,56
Celanese 2021 0,16 | 0,42 0,22 0,33 0,52
Celanese 2020 0,18 0,51 0,35 0,26 0,48

Table 6: Data set for Regression Test LSEG

To examine if there is a statistically significant relationship between ROA and ESG scores,
we run a regression test at a 95% confidence interval. Our F-test has the following two

hypotheses:

Our F-test has the following two hypotheses:

HO: bl=b2=....bk=0 (There is no linear relationship between the dependent variable ROA
and the independent variables ROE , Net profit margin ratio, Ebitda margin ratio and Total

LSEG ESG score.)

H1: At least one bj # 0, j=1,2,...,k (There is no linear relationship between the dependent
variable ROA and the independent variables ROE , Net profit margin ratio, Ebitda margin
ratio and LSEG ESG score.)

SUMMARY OUTPUT
Regression Statistics
Multiple R 0,9627
R Square 0,9267
Adjusted R Square 0,9170
Standard Error 0,0161
Observations 35
ANOVA
df SS MS F Significance
F
Regression | 4 0,0978 0,0245 94,8687 0,0000
Residual 30 0,0077 0,0003
Total 34 0,1055
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Intercept | -0,0174 0,0256 -0,6827 0,5001 -0,0696 0,0347 -0,0696 0,0347
ROE 0,2720 0,0436 6,2312 0,0000 0,1828 0,3611 0,1828 0,3611
Netprofit | ) 5714 | 0,0885 | 08058 | 04267 |-0.1095 | 02522 |-0,1095 |0.2522
margin

EBIT.DA 0,1120 0,0632 1,7723 0,0865 -0,0171 0,2410 -0,0171 0,2410
margin

LSEG

Sustainab

ility 0,0136 0,0343 0,3953 0,6954 -0,0565 0,0836 -0,0565 0,0836
Ratings

and Data

Table 7: Regression results 2

There is no statistically significant relationship between ESG scores and ROA at the 95%
confidence level. We reject HO as p-value is, much lower than 0,05. ESG p-value = 0,695 >

0,05.

Generally, the model is statistically significant although there is no evidence of a statistically
significant relationship between ESG performance, as measured by the LSEG ESG score,
and ROA at the 5% significance level.

The relevant diagrams are presented below:
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Figure 20: ROE Resudual Plot for 2nd Regression Test
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Figure 21:Net profit margin Residual Plot for 2nd Regression Test
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Figure 22:EBITDA margin Residual Plot for 2nd Regression Test
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Figure 23:LSEG Sustainability Ratings and Data Residual Plot for 2md Regression Test
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Figure 24:ROE Line Fit Plot for 2nd Regression Test
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Figure 25:Net profit margin Line Fit Plot for 2nd Regression Test
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Figure 26:EBITDA margin Line Fit Plot for 2nd Regression Test
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Figure 27:LSEG Sustainability Ratings and Data Line Fit Plot for2nd Regression Test
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Figure 28:Normal Probability Plot for 2nd Regression Test
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6. Conclusion

To sum up, this study examines the financial performance of major chemical companies
during the period 2020-2024 and its relationship with ESG factors, highlighting several
important findings. Firstly, we analyzed profitability cycle, with most financial ratios (ROA,
ROE, net profit margin and EBITDA margin) to have a peak in 2021 and declining
significantly from 2022 onward, mainly due to the energy crisis and weakening global
demand. Secondly, the study demonstrates that the energy crisis had a direct and substantial
negative impact on the chemical industry, primarily through rising natural gas and electricity
costs, which increased production expenses and reduced competitiveness. This led to lower
production volumes and decline of margins and in some cases even negative profitability
indicators. Moreover, in the regression analysis, despite the growing importance of
sustainability, the results show that no statistically significant relationship was found
between ESG scores and financial performance (ROA), both when using EcoVadis and
LSEG ESG ratings. Last but not least, the thesis highlights that while ESG does not appear
to directly affect short-term profitability, it remains important for long-term resilience, risk
management, and investor confidence, indicating that its value may be more strategic and
forward-looking rather than immediately reflected in financial ratios. Investments aimed at
decarbonization, biodiversity protection, and health & safety can affect companies’
profitability.

6.1 Suggestions for Future Research

As ESG considerations become increasingly central to investment decisions and stakeholder
expectations, future research should adopt a more analytical perspective to better understand
the mechanisms through which ESG performance influences firm outcomes. One important
direction concerns the temporal dimension of ESG impacts. Existing studies often focus on
short-term financial indicators, potentially overlooking the fact that ESG initiatives typically
involve substantial initial investments and delayed returns. Future research should therefore
employ longitudinal and dynamic approaches to capture how ESG performance contributes
to long-term value creation, firm resilience, and financial stability, rather than immediate
profitability. This could include the analysis of lag effects and the identification of non-
linear relationships between ESG engagement and financial performance.

Another promising avenue is the disaggregation of ESG components. While many studies
rely on aggregate ESG scores, this approach may obscure the distinct effects of
environmental, social, and governance factors. Future research could provide more nuanced
insights by examining each dimension separately, allowing for the identification of which
factors—such as decarbonization efforts, workplace safety, or governance quality—have
the strongest and most consistent impact on financial performance. Such analysis is
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particularly relevant for the chemical industry, where environmental risks and regulatory
pressures may play a more prominent role compared to other sectors.

In addition, cross-country and regional comparative studies could significantly enhance
understanding of ESG dynamics. Differences in regulatory frameworks, energy dependence,
and market maturity across regions (e.g., the European Union, the United States, and Asia)
are likely to influence both ESG adoption and its financial implications. Future research
could explore how stricter environmental regulations or varying levels of reliance on fossil
fuels shape corporate behavior and outcomes, thereby revealing whether ESG performance
has a stronger financial impact in certain institutional contexts.

Furthermore, there is a clear need to investigate the link between ESG performance and
capital market outcomes. While accounting-based indicators such as ROA and ROE are
widely used, future studies could place greater emphasis on market-based measures,
including stock returns, firm valuation (e.g., Tobin’s Q), and cost of capital. This would help
clarify how ESG performance is priced by investors and whether it contributes to enhanced
market valuation or reduced financial risk.

Beyond these established directions, several additional areas merit attention. First, future
research could examine the role of energy transitions and resource dependency, particularly
in energy-intensive industries such as chemicals. Understanding how exposure to energy
price volatility or reliance on fossil fuels interacts with ESG performance may provide
deeper insights into firm risk profiles. Second, there is scope to explore the impact of
innovation and technological change, including green chemistry and digitalization, as
potential mediators between ESG strategies and financial performance.

Finally, methodological advancements could strengthen the robustness of future studies.
The use of advanced econometric techniques, such as panel data models, causal inference
methods, or machine learning approaches, would help address issues of endogeneity and
improve the reliability of findings. Complementing quantitative analysis with qualitative
research, such as case studies or interviews, could also provide valuable insights into how
ESG strategies are implemented in practice and how they influence managerial decision-
making.

Overall, future research should move toward a more integrated and context-sensitive
framework, combining different performance measures, methodological tools, and industry-
specific considerations to better understand the strategic significance of ESG in driving
long-term corporate performance.
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