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Abstract

This study explores the impact of Environmental, Social, and Governance (ESG) risk scores on
corporate behaviors and sectoral sustainability trends on the firms who adopted ESG in the S&P 500
index. The basic purpose of this study is highlighting the current adoption and its impact the firms and
their related industry. Study applies the mixed method approach to explore the relationship between ESG
risk scores and the corporate actions done by the adopting firms and related industry. Results of the
study reveal that as ESG scores changes over time as well as firms and industry. Energy sector found to
be more impacted by the ESG risk, while the Technology and Financial Services sectors showing lower
ESG risks. These results provide the important information’s related to sector-specific ESG
considerations in Quiding corporate strategies towards sustainability. The result of the research
emphasizes the need for integrated ESG strategies that address its complex aspects, facilitating
sustainable practices, innovation, and resilience in the face of changing business environments.
Ultimately, it offers new insights into the role of ESG in shaping sustainable corporate and sectoral
outcomes, underlining the necessity for strategic ESG integration to achieve long-term corporate success
and address global sustainability challenges.

Introduction

Corporate and investment strategies are being changed by the growing attention on Environmental,
Social, and Governance (ESG) criteria, thereby indicating a transforming change in the worldwide economic
scene (Broadstock et al., 2021). Growing awareness of ESG-related risks —which now are considered as
major vulnerabilities and business opportunities — driven by which evolution is driven emphasizes the need
of a thorough knowledge of these risks across many different sectors. Particularly leading in terms of
economic resilience and innovative attempts in combining financial performance with ESG adherence in
the U.S. market is Standard & Poor's 500 index companies (Torre et al., 2020).

Driven by the rising requirements of stakeholders for openness and responsibility in corporate
orgazniations, the integration of ESG criteria into strategic decision-making processes in both the corporate
and investment sectors now marks a major paradigm change. Though ESG reporting and the incorporation
of ESG criteria into sustainable finance models receive more attention, there is still a clear gap in knowledge
on the impact of ESG risk ratings on business behavior and the sustainability trends particular to sectors
within the S&P 500. This study aims to close this disparity by looking at how corporate behavior in well-
known companies relates to ESG risk indicators. It also investigates the sector-specific effects of ESG
concerns as well as the part financial markets play in encouraging sustainable corporate practices (Aboud
& Diab, 2019; Potharla, 2023).

The objectives of this research are manifold, including the analysis of variations in ESG scores, their
relationship with corporate size and ESG performance, and the influence of controversy levels on these
scores. This inquiry aims to offer a detailed perspective on the efficacy of ESG practices and the strategic
necessities for tailored risk management approaches (Cesarone et al., 2022). Additionally, the study seeks
to elucidate the complex mechanisms by which ESG risk scores can serve as markers of corporate culture
and governance integrity, thereby enriching the academic discourse on ESG factors and providing
actionable recommendations for enhancing ESG performance (Ali, 2023).
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Despite advancements in ESG reporting and the enhanced accessibility of data, substantial knowledge
gaps remain concerning the interactions between ESG scores and corporate behaviors, particularly in terms
of internal practices and sustainability trends within specific sectors. This study addresses these gaps by
conducting a thorough examination of ESG risk scores as indicators of corporate and sectoral sustainability
efforts (Zheng et al., 2022).

This study provides major insights for S&P 500 firms trying to improve their ESG performance and for
investors supporting sustainability and providing value to the academic discourse. Study is utilizing
quantitative and graphical approach of analysis to explore how ESG risk scores affect business behavior
and sectoral sustainability inside the S&P 500. The rest of the paper is arranged as follows: the second section
analyzes literature review; the third section outlines the methodology of the study; the fourth gives
empirical results; and the fifth closes with comments on implications, limits, and directions for next
research.

Literature Review

The incorporation of Environmental, Social, and Governance (ESG) considerations into corporate
strategy and decision-making has emerged as a vital trend among S&P 500 businesses. This movement is
fueled by an increasing acknowledgement of the significance of ESG factors for ensuring long-term
commercial success and sustainability. This comprehensive literature analysis examines the evolution of
ESG (Environmental, Social, and Governance) practices within the S&P 500. It highlights the notable rise in
sustainability reporting and the influence of ESG elements on both corporate conduct and financial
outcomes.

Recent studies by Thimm & Rasmussen (2022), Crace & Gehman (2022), Quinn & Koleva (2023), Senay
& Landrigan (2018), and Maji & Lohia (2022) highlight the rising emphasis on ESG integration within the
S&P 500. These studies collectively show a substantial increase in sustainability reporting over the years,
indicating a shift towards sustainable business practices and corporate governance. Crace & Gehman (2022)
and Senay & Landrigan (2018) note that this rise in ESG disclosures reflects a broader movement towards
sustainability, with Metawa (2023) adding that such reporting tends to benefit larger firms more.

Torres (2024) investigates the drivers of ESG performance by analyzing ESG scores through stakeholder
and legitimacy theory lenses. This work provides valuable insights into the corporate governance
mechanisms influencing sustainable development, emphasizing the critical role of corporate governance
structures in shaping ESG outcomes.

Additionally, Tamimi and Sebastianelli's (2017) research highlights the significant influence of ESG risk
factors in guiding corporate behaviors towards more sustainable practices, stressing the need for sector-
specific analysis to understand the financial structures and contextual factors affecting corporate responses
to ESG challenges.

A key aspect of this literature review is examining how ESG risk scores are integrated into corporate
decision-making, underscoring a strategic shift towards sustainability across different sectors. Studies by
Kalyani (2024) and Harabida et al. (2023) establish a positive correlation between ESG integration and firm
value, highlighting the increasing consideration of ESG factors in investment decisions. Shaikh (2022)
further explores the efficiency of ESG indices, including the S&P 500 ESG Index, in investment practices,
indicating the growing importance of ESG in the investment landscape.

The review also considers the operational and financial benefits of ESG integration, as identified by
Dell’Atti et al. (2017) and Houston and Shan (2019). These benefits include enhanced reputation, financial
stability, and improved performance metrics like Return on Assets (ROA) and Return on Equity (ROE).
ESG's role in risk management, particularly within the banking sector, is also highlighted, emphasizing
ESG's contribution to sustainable practices within financial institutions.

Xiong (2021) discusses the performance advantages of stocks and portfolios with strong ESG
credentials, particularly during crises, underscoring the demand for consistent, reliable ESG information to
guide investment decisions despite challenges posed by diverse data sources and rating methodologies.

In conclusion, this literature review synthesizes the current academic discourse on ESG integration
within the S&P 500, highlighting the complex interplay between ESG factors, corporate strategy, and
financial performance. It highlights the growing acknowledgment of ESG's financial and operational
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benefits, illustrating the strategic imperative for companies to incorporate ESG considerations into their
frameworks to enhance long-term resilience and competitiveness in an increasingly ESG-conscious business
environment. This body of work not only enriches the academic discussion on sustainable business practices
but also provides practical insights for ESG integration, emphasizing the need for further research to deepen
our understanding of ESG dynamics in corporate and financial spheres.

This study meticulously examines the ESG risk ratings of corporations listed in the S&P 500 index,
using a dataset that provides a comprehensive perspective on corporate sustainability practices. The
primary objective is to unravel the intricate dynamics between ESG risk scores and corporate behavior,
alongside sectoral sustainability trends, thereby providing an empirical foundation for both academic and
practical discourse on ESG considerations in corporate strategy.

Data and Research Methodology:

Examining the environmental, social, and governance (ESG) scores of companies in the S&P 500 index
and observing trends across many sectors was the main aim of this study. Our study limited to 433
companies, our final sample, due to data availability restrictions. For every company and corresponding
industry, our study approach included both univariate and bivariate assessments of the ESG ratings. This
study aimed to expose trends in sectors and more general industry trends so giving stakeholders more
thorough understanding of ESG performance. This analytical approach helped us to more fully grasp the
intricate dynamics of the ESG terrain.

The initial phase of the study focused on the data screening, mostly focusing on the missing data.
Through a detailed audit process, common data discrepancies, including missing entries, duplicates, and
inconsistencies, were identified and rectified, with particular attention paid to crucial variables such as
'Sector' and 'Total ESG Risk Score'. This careful curation process ensured the exclusion of records lacking
essential information in these critical fields, thereby establishing a solid foundation for the robustness of
subsequent analyses.

Following the data preparation phase, the study proceeded with a descriptive statistical analysis aimed
at characterizing the dataset's structural nuances. This involved the computation of various statistical
measures, including central tendency, dispersion, and distribution metrics for ESG scores. The insights
garnered from this preliminary analysis facilitated a deeper understanding of the dataset’s framework,
guiding the exploration into the intricate dynamics of ESG scores across different sectors.

With a cleansed and characterized dataset in hand, the investigation then moved to examine the ESG
scores across a diverse array of sectors and industries within the S&P 500. Utilizing a combination of
histograms, box plots, and kernel density estimates, the distribution of ESG scores was scrutinized to
identify patterns and outliers, revealing sectoral and industry-specific sustainability trends. This granular
analysis highlighted disparities in ESG performance, underscoring the importance of tailored strategies to
address the unique challenges and opportunities inherent to each sector.

To enhance the interpretability of the findings, sophisticated visualization tools, including Matplotlib,
Seaborn, and Plotly, were employed. These platforms facilitated the creation of both dynamic and static
visual representations that elucidated the nuanced distribution of ESG scores. By rendering the intricate
landscape of ESG risks and opportunities in a visually accessible manner, the study effectively conveyed its
insights to a broader audience.

Additionally, the research delved into a detailed analysis of ESG score distribution, focusing on outliers
and distribution patterns within the Total ESG Risk Scores and their constituent components. This allowed
for a nuanced understanding of ESG risk distribution across the examined corporations. Moreover, sector
and industry-level examinations further illuminated variations in ESG scores, employing visual and
statistical tools to discern sector-specific sustainability trends.

Results

The "S&P 500 Sectors" bar chart shows the frequency distribution of S&P 500 firms across many sectors.
With the highest frequency counts of 62 and 61 businesses respectively, the Technology and Financial
Services sectors clearly dominate the index according to this graphical depiction. This preponderance
reflects the present economic environment in which technology and financial services are fundamental to
the U.S. economy and shows a notable concentration of the S&P 500's composition inside these industries.
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Figure 1 Companies Participation (Sector Wise)
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On the other hand, sectors like Basic Materials and Communication Services have a much smaller total
of companies — 14 and 19 respectively —suggesting a rather smaller presence inside the index. From a light
yellow to a rich brown, the varied color spectrum clearly shows the difference in sector representation,
therefore stressing the need of sectoral diversification inside the index. This distribution provides
information about the structural composition of the S&P 500 and might affect the ESG risk profiles already
mentioned in the article. While the significant number of Financial Services companies fits the sector's vital
importance in capital markets, the frequency of companies in the Technology sector may represent the fast
development and influence of this area.

Investors, legislators, and other participants depend on an awareness of the S&P 500's sector-based
composition since it offers a picture of the market's allocation and can direct policy development, risk
assessment, and investment strategy creation. Moreover, it might affect ESG strategy since different sectors
experience different ESG possibilities and problems.

Table 1: Descriptive Analysis of ESG Risk Scores

Total ESG Risk Environment Risk Social Risk Controversy
index score Score Governance Risk Score Score Score
Mean 21.423 5.679 6.674 9.045 1.896
std 7.264 5.340 2.201 3.814 0.941
min 7 0 3 1.1 0
25% 16 1.5 5 6.6 1
50% 21 3.8 6 8.7 2
75% 26 8.9 7.7 11.6 2
max 46 25 15.5 21 5

The research started with a thorough descriptive study to closely examine the ESG risk ratings assigned
to the S&P 500 companies. Together with its individual components —environment risk score, governance
risk score, social risk score, and controversy score — this study included the total ESG risk score. Crucially
for understanding the wider consequences of ESG factors on company behavior and sectoral sustainability
policies, the following study provides a basic knowledge of the distribution and central tendencies of these
scores.

With a mean Total ESG Risk Score of 21.424, the tested companies revealed a modest degree of general
ESG risk within the S&P 500 index. When this composite score was broken out into its component elements,
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mean values for Environmental Risk, Governance Risk, and Social Risk were 5.679; Controversy Score was
1.896. These averages show a somewhat equal distribution of ESG risk components, and among the
companies under analysis Social Risk stands as the most obvious issue.

Calculated at 7.264, the standard deviation for the Total ESG Risk Score revealed a significant
dispersion around the mean value. Standard deviations of 5.340 and 3.814 respectively show that this
volatility is reflected throughout the individual components; Environmental Risk and Social Risk shows
especially significant degrees of fluctuation. On the other hand, Governance Risk and Controversy Scores
showed less variation, with standard deviations of 2. 201 and 0.941, therefore reflecting a rather more
homogeneous distribution over the sampled firms.

The study also found the minimum and maximum values for every score, therefore stressing the range
of ESG hazards in the index. Underlining the great variation in ESG risk exposure among S&P 500
companies, the Total ESG Risk Score ranged from a low of 7 to a high of 46. The component scores reflected
this range: Environmental Risk ranged from 0 to 25; Governance Risk from 3 to 15.5; Social Risk from 1.1 to
21; and Controversy Score from 0 to 5.

Examined were quantiles as well; the 25th, 50th (median), and 75th percentiles defined the ESG score
distribution. These thresholds exposed a tilt toward reduced ESG risk levels, with a clear concentration of
companies with Total ESG Risk Scores below the mean. Indicating the central clustering of scores and hence
further supporting the moderate risk profile of the index's constituents, the median values for Total ESG
Risk, Environment Risk, Governance Risk, Social Risk, and Controversy Score were 21, 3.8, 6, 8.7, and 2,
respectively.

ESG Analysis Sector Wise:

The mean Total ESG Risk Scores shown in the bar chart for several S&P 500 sectors highlight some
interesting variations that call for careful study. The Energy sector shows a particularly interesting ESG
risk score, which could be related to the environmental problems and legal requirements unique to this
sector.

Figure 2

Sector-wise ESG Risk Analysis

33.15

Average Total ESG Risk Score
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On the other hand, the Real Estate industry shows the lowest mean score, implying maybe better
governance mechanisms among these companies and less direct environmental consequences. Sector-
specific variables significantly affect these results. The high scores in the Energy and Utilities sectors can be
related to the strict regulatory systems controlling these specific sectors and the great environmental threats
they generate. Conversely, sectors like Technology and Financial Services, despite not free from
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environmental, social, and governance (ESG) issues, may benefit from less physical environmental impact
and more flexible governance structures, as seen by their rather low risk ratings.

Since ESG risk evaluations affect several facets including operational plans, financial planning, and
investor relations, their effects on corporate behavior are rather important. Businesses in sectors with higher
risk ratings are often under obligation to engage more aggressively in sustainability initiatives to reduce
any financial and brand impact. The complicated link between risk ratings and corporate activities
emphasizes the great impact of environmental, social, and governance (ESG) elements on company
operations in many different sectors.

The picture offers important new perspectives on the investing environment, where those that give
environmental, social, and governance (ESG) top priority might turn their attention to industries with lower
ESG risk. This helps them to match their financial returns to objectives related to sustainability. The rising
integration of ESG criteria into investment decision-making procedures could help to explain the
acceleration of this trend.

Industries marked by high ESG risk ratings can find further pressure to enhance their environmental
projects going forward. This phenomenon can inspire creativity and support investment in greener
technology and better social and governance systems, hence gradually lowering risk scores as time goes on.

Total ESG Risk Score by ESG Risk Level

The Mean Total ESG Risk Scores show a clear increasing trend when the ESG Risk Level moves from
"Negligible" to "Severe" categories. The perceived degree of risk and the quantitative environmental, social,
and governance (ESG) scores given to companies featured in the S&P 500 show a strong positive correlation
according to study. Organizations with "Negligible" risk levels show an average score of 14.55 according to
the statistics. For companies categorized as "Severe," this score rises progressively to 34.15. The different
degrees of probable vulnerabilities linked to environmental, social, and governance (ESG) elements that
companies come across help to explain the observed increase in risk scores. This implies that the matching
scoring rises as the degree of ESG risks rises. These results could point to the presence of numerous
elements, including the inherent risks connected with the company, the efficiency of governance systems,
and the rigidity of social and environmental rules applied by the businesses.

Figure 3
Total ESG Risk Score by ESG Risk Level
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The higher risk scores associated with the "High" and "Severe" categories imply that these businesses
are more likely to have significant ESG-related challenges, which could influence their operational stability,
investor appeal, and general market position. The observed trend supports the idea that higher ESG risk
scores not only show the existing situation of ESG variables in a company but also project the possibility of
negative repercussions should these risks be not sufficiently handled.
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Furthermore, the graphic emphasizes the degree of detail in evaluating ESG risk, therefore stressing
that the assessment of risk is not a straightforward decision between two choices but rather a spectrum with
several degrees of risk acknowledged and evaluated. Moreover, it shows how well ESG risk assessment
systems can capture subtle changes all throughout the risk range.

This research adds much to the larger scholarly debate on the importance of ESG risk assessments for
corporate evaluations. It underlines the need of using sophisticated and different approaches to understand
the ESG surroundings. Regulators, companies, and investors should be worried about the growing trend in
the graph. This emphasizes the need of using better ESG management techniques, particularly for
companies more vulnerable.

The results have numerous consequences that might influence stakeholder involvement, corporate
policy development, and investment decisions-making. Companies with high ESG risk ratings could be
driven to review and improve their sustainability systems, therefore not just lowering risks but also using
ESG as a tool for competitive edge and innovation stimulation.

Sector and Industry-wise Average ESG Scores

The graphical representation of the ESG ratings offers a thorough study of the factors of environmental,
social, and governance risk among several companies and industries. Risk profiles visualized across several
sectors show a spectrum of risk characteristics. Especially the Agriculture Inputs and Oil & Gas Integrated
companies have raised environmental risk scores —about 35 and 34, respectively. This emphasizes the
important environmental effects linked to these sectors, maybe resulting from their direct adherence to
environmental regulations, the problems they experience in terms of sustainability, and the great demand
for natural resources in their operations.

Moreover, in the framework of industry-specific research, it is crucial to underline that sectors that have
traditionally been considered as less environmentally heavy —like Leisure and Home Improvement Retail —
show noticeably lower environmental ratings, usually falling short of the 10. Still, the governance and social
hazards remain major concerns in all spheres, suggesting that these factors are common challenges
requiring careful treatment in all kinds of business.

With a quite high average environmental risk score of roughly 17.18, the Energy sector stands out
among other sectors when assessing the ESG ratings, therefore supporting the general trend observed in
the company. Given an average score of about 12.95, the utilities industry raises clear environmental issues.
With a score at 12.66, the Basic Materials sector lags rather closely behind. These sectors are well known for
their resource-intensive operations, which often draw close environmental review.

At the lower end of the spectrum, sectors like Real Estate and Technology have rather lower average
environmental risk scores—about 3.77 and 3.87, respectively. Notably, the Technology sector shows a
harmonic distribution of its Environmental, Social, and Governance (ESG) components, whereby the social
and governance scores are rather raised but rather modest.

Figure 4
Sector-wise Average ESG Score
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Industry-wise Average ESG Scores

The industry-specific statistic provides a comprehensive view with regard to a spectrum of ESG risk
exposures. The direct environmental effect of industry sectors such Oil & Gas Integrated and Agriculture
Inputs help to explain their notable environmental risk scores. On the other side, companies like Leisure
and Home Improvement Retail show rather smaller ESG risk ratings. Their comparatively less
environmental impact and more restricted government and societal issues could help to explain this
observation.

The given statistics clarifies the heterogeneous environmental, social, and governance (ESG)
surroundings that different industries inhabit as well as the different degrees of hazards and difficulties
they face. For companies as well as investors, the ESG ratings are an essential tool for offering insightful
analysis of areas needing development. The high environmental score of the energy sector shows how
urgently sustainability initiatives and creative ideas to handle their impact on social, governance (ESG)
effects are needed.

Apart from reflecting the natural risk profiles, the ESG ratings for every sector and industry show the
joint efforts of companies to reduce these risks. They set a benchmark for future development and provide
proof of the present state of ESG issues in the business world. Stakeholders expect that ESG ratings will
have a major influence on corporate strategy, investment decisions, and the general endeavor to attain a
more sustainable future given the growing relevance of responsible business practices.

Industry-wise Average ESG Scores
40
" II ESG Component
= . . .
9 30 . I II I B Environment Risk Score
@ “- I "I I II B Governance Risk Scare
1] . = . i
& 20 . T II“"“I“ "II II““III' III II i Ill ||“| B Social Risk Score
L : e i U H HHTHHH]
£ [HH i i i
g 10 i TH T ||I il ||| L
< il (L TR R R R
0 L B L LI H L L] L] SNRERNNNRERAENS aiZi2
> ITXO>DD LM MTMOODT VO VOO0 DOrPOS S OIpVLODDPDIS AN 0D o sSsoocr»r00Q> >
B e SRS REEgRIc IR e sFE023 e CER IS5 EE0aR 2
£538538 5523893862525 58ugdaccftidasslisl285wm228 205623 2dw
szlolae 2838383305832 =722 Bd538-058730238839383%25z58288¢
=2 ® a2 LaZgaloy o nwz 3 3 < 8§ &a e ngd Taw oz — % v3 g0
332a 302 Sa524g830 28 a3~ 20,2135 s =< 2 c 5
Fg3gihaprigfoaseayeeisuy gffﬂaggm'"ﬁggmuﬁggg‘ggmééa 382
dg=28,g782"2 oS PR E 9r8e2aunw Hgazezadlz®ds5e T2 e
SE EEZPIIHANETRYEa2gR 3932 EF¥s o280 BEfJn2s24T20 88 Sof
58 299 E8"EBxp38982E83Ry 3EVEad STgWESE J55 4dEb gge
27 2 2ag€ IEpbzlgaipd @ S 22 48 o 8§ a &g 278 g4 Sgd
3 g B 8@ 8 28008 3 23 S5z & g &3 Feo a3y w5z
2 5 a3 3 2 o o o El El tH o o3 = a @
2 B°3 grgzhesEd g< 3% s 28 55 g a
o 2 5 8,%4 33o5) Se 2 w e -
z o <Lm-T ®degd o Y& [ E)
8 o wg X 5" a § 33 7 g 3
L] ¢ g353 ER- g &¢g 2 5 3
2 2F7 - s £ 2 a2z =
g Fg3 Az 5 @3 L g
o GRg » E3 )
B
2 H
=
2 2
a

Industry

Correlation Analysis of ESG Scores

The correlation heat map for ESG scores offers a whole picture of the interactions among the general
ESG risk score and its individual environmental, social, and governance risk scores. The strong positive
correlation coefficient of 0.72 found between the environmental risk score and the aggregate ESG risk score
indicates that environmental elements clearly affect the whole ESG risk profile of a company. This suggests
that a company's whole assessment of environmental, social, and governance (ESG) criteria is predicted to
be much influenced by the application of policies related to environmental sustainability.

With a correlation coefficient of 0.68, the social risk score and the entire ESG risk score have a somewhat
strong positive relationship. This implies that in determining the general ESG risk, social factors have a
similar degree of influence to environmental ones. This observation emphasizes in the whole assessment of
business sustainability and responsibility the growing relevance of social elements including community
involvement, labor policies, and diversity programs.

Conference proceedings of the Centre for Business & Economic Research, ROGE-2024, 5-6 August



The Business and Management Review, Volume 15 Number 2 August 2024

Figure 6

Correlation Heatmap of ESG Scores
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By comparison, the entire ESG risk score has a little positive connection with the governance risk score,
at 0.38. This implies that although important, governance problems have a rather less direct impact on the
whole ESG assessment. Still, it's critical to recognize the negative link between the environmental risk score
and the governance score —0.16. This finding suggests that among companies in the sample, there might
not be a direct association between environmental risk scores and higher degrees of governance. Differences
in government systems, laws, or the effective handling of environmental issues could help to explain this
disparity. With a 0.39 observed inter-component correlation coefficient, social risk ratings show a modestly
favorable link with governance. This result implies the existence of common underlying elements
influencing social and governance activities, such corporate policies.

Understanding the interaction and reciprocal influence of multiple dimensions of environmental,
social, and governance (ESG) issues depends on correlation analysis in great part. It provides a quantitative
structure for companies to give particular areas of improvement top priority and for investors to assess the
complicated nature of environmental, social, and governance (ESG) concerns. Strong relationships suggest
that stakeholders with an eye toward sustainability must develop integrated strategies that concurrently
handle several aspects of environmental, social, and governance (ESG) concerns. The interdependence of
social and environmental issues makes this especially important.

Conclusion

This paper attempts to give a thorough knowledge of the important impact on company behavior and
sectoral sustainability trends in the S&P 500 of Environmental, Social, and Governance (ESG) risk scores. It
draws attention to a clear change in the decision-making processes of companies and investors from
peripheral factors to central ideas. The study offers thorough understanding of the fluctuations in ESG
scores, their correlation with company size, ESG performance, and the influence of controversy degree. This
is attained by means of a solid methodological framework combining visual data exploration with
quantitative analysis. The results show the S&P 500's low total environmental, social, and governance (ESG)
risk. This risk is distributed among several industries, which reflects the diversity of ESG issues and
emphasizes the need of using tailored risk management and sustainability plans.

While the Technology and Financial Services sectors have rather low risk scores, the empirical study
shows clear differences in ESG risk scores across several sectors, indicating the significant environmental
challenges and regulatory demands in the Energy industry. The above-mentioned variations draw attention
to the need of including sector-specific environmental, social, and governance (ESG) elements into business
plans, operating policies, and investment decisions. This suggests the necessity of a strategic change toward
sustainability for many different commercial sectors.

Beyond the confines of academics, the findings of the study have more general importance for
companies seeking to raise their environmental, social, and governance (ESG) performance as well as for
investors seeking to match their financial returns with sustainability objectives. Strong interconnectedness
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revealed by the research of correlations across ESG components emphasizes the need of integrated
strategies addressing several aspects of ESG simultaneously. This calls for continuous improvement in
corporate environmental, social, and governance (ESG) policies, so underlining the importance of ESG
elements as drivers of innovation, competitive edge, and long-lasting adaptation in a corporate
environment gradually ESG-aware.

Still, the research is not without limitations. While the flexible and evolving nature of ESG criteria
creates challenges in determining consistent evaluations across several sectors and temporal settings, the
use of publicly available ESG ratings and company disclosures may lead to prejudices. Future studies
aiming at catching the evolving trends in ESG integration should concentrate on overcoming these
restrictions. Including smaller to medium-sized businesses (SMEs) will also help to provide a more
complete picture of the effects of ESG across many kinds of companies.

All things considered, this study adds to the growing body of scholarly work on environmental, social,
and governance (ESG) elements in corporate strategy. It offers empirical evidence on how ESG risk ratings
affect business behavior as well as on the direction of sustainability developments in some industries. This
remark underlines the need of businesses using smart and strategic approaches to properly control the
complexities of environmental, social, and governance (ESG) concerns. In the framework of global
sustainability challenges, it also underlines the major influence that include ESG factors may have on
supporting sustainable business practices and enhancing corporate performance.
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