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Abstract. This study uses survey-based structural equation modelling (SEM) to
investigate the complex link between environmental, social, and governance
(ESQG) characteristics and investment performance. ESG factors were operation-
alized into 12 variables across three pillars using responses from 100 individual
investors and investment experts. Market reputation, long-term value, and risk-
adjusted returns were used to gauge the performance of the investments. ESG
was found to be a disjointed construct rather than a cohesive framework by Prin-
cipal Component Analysis (PCA), with low reliability across governance and en-
vironmental criteria. Their extensive usage in decision-making is called into
question by empirical findings that show aggregate ESG scores have no discern-
ible predictive power for investment outcomes. Returns were negatively corre-
lated with environmental performance ( =-0.15, p = 0.003), whereas reputation
was positively correlated with the use of renewable energy (f =0.17, p=0.001).
Long-term value was considerably increased by governance quality, especially
board independence (B = 0.08, p = 0.046). These results underline the shortcom-
ings of composite ESG ratings and stress the significance of factor-specific as-
sessments for corporate management and investors alike.

Keywords: ESG Performance, Investment Outcomes, Structural Equation mod-
elling (SEM), Sustainable Finance.

1 Introduction

The global financial landscape is undergoing a profound transformation, driven by the
accelerating integration of environmental, social, and governance (ESG) factors into
investment processes. Sustainable finance, which was once thought of as a niche or
morally driven approach, has now been widely accepted, attracting substantial capital
flows and changing business strategies all over the world (Amel-Zadeh & Serafeim,
2018; Berg, Kolbel, & Rigobon, 2022). A growing understanding that ESG factors are
not just incidental issues but rather important factors that influence a company's opera-
tional effectiveness, resilience, and eventually long-term financial performance is driv-
ing this paradigm shift (Khan, Serafeim, & Yoon, 2016; Friede, Busch, & Bassen,
2015).

Even with this broad adoption, there is still disagreement among academics and prac-
titioners about the specific financial effects of ESG integration. According to Brooks
and Oikonomou (2018), the main debate is still whether having a strong ESG profile
improves risk-adjusted returns and adds to long-term shareholder value or if it detracts
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from financial performance. High-performing ESG firms, according to their propo-
nents, are better equipped to control regulatory risks, encourage innovation, draw in
talent, and forge closer bonds with stakeholders, all of which lower volatility and pro-
duce sustainable alpha (Eccles, loannou, & Serafeim, 2014; El Ghoul et al., 2011). Op-
ponents, on the other hand, contend that ESG investing restricts the investment uni-
verse, which could result in less than ideal diversification and performance, or that ESG
metrics are frequently hampered by problems with greenwashing and lack of standard-
isation, which makes it challenging to determine their actual significance (Christensen,
Serafeim, & Sikochi, 2022; Hartzmark & Sussman, 2019).

According to several meta-studies, there is typically a positive and non-negative cor-
relation between business financial performance and ESG (Friede, Busch, & Bassen,
2015; Revelli & Viviani, 2015). However, the context such as the industry, time hori-
zon, geography, and methods used to analyse financial results and ESG performance
has a significant impact on the causality and strength of this link (Whelan, Atz, & Clark,
2021). There is a knowledge gap regarding the causal mechanisms by which ESG at-
tributes translate into concrete financial metrics, specifically risk-adjusted returns and
long-term value creation, as a large portion of the literature currently in publication has
concentrated on correlational analyses (Grewal, Hauptmann, & Serafeim, 2021).

This research seeks to address these gaps by conducting a rigorous empirical inves-
tigation into the impact of ESG performance on risk-adjusted returns and long-term
value.

The following research questions would be investigated here:

RQI. How do Environmental, Social, and Governance (ESG) factors influence risk-
adjusted investment returns in financial portfolios?

RQ2. What is the impact of ESG integration on long-term value creation and market
reputation of firms from an investor perspective?

This study intends to make a substantial contribution to the domains of corporate
governance and sustainable finance by offering solid, useful findings. To further the
shift to a more robust and sustainable global economy, our results are meant to educate
asset owners, portfolio managers, and business executives who are looking to match
financial goals with sustainable value generation.

2 Methodology
2.1 Model Integration

The study integrates ESG dimensions (Environmental, Social, and Governance) with
Investment Performance into a single analytical framework. ESG indicators were oper-
ationalized through 12 observed variables, grouped into three dimensions, while invest-
ment performance was measured through three variables: risk-adjusted returns, long-
term value, and market reputation. A conceptual SEM model was developed, where
ESG factors act as predictors and investment performance as the outcome variable. For
preliminary testing, PCA and multiple regression analysis were applied to identify fac-
tor structures and to estimate the predictive power of ESG on investment outcomes.
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This integration ensures both measurement validity and structural assessment of ESG’s
role in investment strategies.

2.2 Sample Design and Sample Size Calculation

The study employs a survey-based design using a five-point Likert scale (1 = very
low, 5 = very high) to collect responses. For factor analysis and SEM, sample adequacy
is essential. Using the “rule of 10:1” (10 respondents per observed variable):

e Total observed variables = 12 (ESG) + 3 (investment performance) = 15
¢  Minimum recommended sample size = 15 x 10 = 150 respondents

However, for this study, a sample of 100 respondents is considered feasible due to
time and resource constraints. Although slightly below the recommended 150, this sam-
ple is sufficient for preliminary SEM and regression analysis, providing indicative in-
sights into the predictive role of ESG factors. Respondents include investment profes-
sionals, portfolio managers, and individual investors, ensuring that the data reflects
practical perspectives on ESG integration in investment decision-making.

2.3 Data Analysis and Interpretation

Descriptive Statistics

Understanding the financial effects of ESG performance is the main goal of this
study. Specifically, it aims to explore how ESG characteristics affect risk-adjusted re-
turns (RQ1), long-term value creation and market reputation (RQ2), and the overall
prediction of investment success. A series of hypotheses was developed to explore these
issues: that improved ESG performance has a positive impact on risk-adjusted returns
(H1), long-term value creation (H2), market reputation (H3), and overall investment
performance (H4) overall. The research starts with the foundational dataset, which
shows a varied sample of businesses with notable differences in both ESG and Invest-
ment Performance (IP) indicators. For example, the IP score goes from 1.33 to 5.00,
and the overall ESG mean runs from 1.67 to 4.22. This broad dispersion is essential
because it verifies that the dataset has enough variance to thoroughly examine the sug-
gested links, appropriately laying the groundwork for evaluating every hypothesis.

The correlation matrix provides the most direct evidence for testing the first three
hypotheses and directly addresses RQ1 and RQ2. The first hypotheses are immediately
tested using the correlation matrix. The results are negative for H1. The link between
risk-adjusted returns and the overall ESG score is minuscule, at -0.042. More im-
portantly, there is a weak negative association of -0.155 with the environmental score.
HI1 is thus categorically rejected. There is virtually little support for H2. At 0.093, the
correlation between long-term value and the overall ESG score is negligible. H2 is not
significantly validated by this. H3 receives focused support, nevertheless. Although
there is no correlation between market repute and the total ESG score (0.017), one sta-
tistic sticks out. The use of renewable energy has a 0.169 positive correlation. This
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partially validates H3 by confirming that a visible ESG activity has a positive influence
on reputation.

According to the PCA analysis, "ESG" is not a single construct. It breaks down into
three separate parts. All hypotheses are significantly informed by this finding. It demon-
strates the disunity of the conventional E, S, and G pillars. H3's positive reputation
connection is associated with a particular element rather than the environmental score.
This intricacy implies that actual relationships are obscured by aggregate ratings. The
very basis of the study is called into question by the reliability analysis. Reliability of
the pillar scores is necessary for valid testing of H1-H4. The findings are concerning.
The alpha for the environmental pillar is a dismal -0.28. At -0.04, governance is like-
wise unreliable. The key variables are therefore statistically unsound. These faulty
measurements are probably the cause of the weak correlations for H1 and H2.

Lastly, H4 is directly tested by the regression analysis. There is no predictive capa-
bility in the model. The coefficient for the environmental score is somewhat negative
(-0.09). The coefficients for the other scores are almost nil. Additionally, the model has
significant multicollinearity. H4 is not supported by this.

In summary, there is a complex relationship between financial performance and
ESG. H1 and H4 are rejected by the results. They provide very little assistance for H2.
For a certain factor, only H3 is partially validated. ESG's financial effects are multifac-
eted and situation specific. Examining projects rather than general scores will help you
better understand it.

Scree Plot: ESG Indicators PCA

Cumulative Variance Explained

1 2 3 4 5 (=) 7 8 9
Principal Component

Fig. 1. Screen Plot: ESG Indicators PCA

A distinct hierarchical structure in the data is revealed by the variance explanation
across components, which is based on the PCA Scree Plot for ESG Indicators fig 1.
With a value of roughly 1.0, the first principal component is the primary element un-
derlying the ESG indicators and explains the majority of the variance. There is a sig-
nificant decrease in explanatory power after the first component, with the second com-
ponent explaining much less variation at roughly 0.8 and the third component at 0.6.
With values of 0.4 and 0.2, respectively, the remaining components exhibit progres-
sively falling returns, indicating that they capture progressively smaller facets of the
structure of the data. This pattern, especially the sharp decline following the first com-
ponent, suggests that most of the variation in ESG performance across companies is
driven by a single dominant factor, most likely related to core operational sustainability
efforts, as evidenced by the high loadings for employee welfare and renewable energy
in PC1. A more condensed framework for evaluating ESG performance without signif-
icantly losing important data patterns is provided by the scree plot, which successfully
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illustrates how the original nine ESG metrics can be significantly reduced to just one
or two principal components while still capturing the necessary information.

2.4 Model Development

The fundamental research questions (RQs) are methodically addressed thorough
model development process shown in Table 1, which establishes a causal relationship
between ESG measurements and total investment performance. The model identifies
direct effects from environmental and governance measures and tests mediation
through operational efficiency to examine RQ1 on how ESG elements affect risk-ad-
justed returns. The approach looks at both direct paths from social and governance var-
iables as well as indirect effects through market development and compliance proce-
dures for RQ2, which is about long-term value generation and market reputation. Three
stages make up the model's logical progression: first, measurement relationships be-
tween sub-metrics and composite scores are established; next, direct effects between
ESG pillars and financial outcomes are tested; and last, intricate mediation pathways
where ESG factors impact investment performance through market, regulatory, and op-
erational channels are examined. While the inclusion of cross-pillar equations makes it
possible to determine which ESG initiatives regardless of their pillar classification drive
financial value, this structured approach allows for the simultaneous testing of both
direct ESG impacts and the underlying mechanisms through which sustainability per-
formance translates into financial results.

Table 1: Summary of ESG—Investment Relationship Model Equations
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Fig 2: ESG Factor Impact Diagram on Investment Performance

Appendix 1 and Fig 2 of direct and indirect effects provides the empirical results for
the pathways outlined in the SEM model, offering clear answers to the research ques-
tions. For RQ1 (ESG's influence on risk-adjusted returns), the direct paths in the SEM
diagram show a significant negative effect, with the E score leading to a decrease in IP
score (fp = -0.09, p = 0.024). This contradicts the proposed hypothesis, leading to a
clear rejection of H1. The path from Transparency to Risk Adjusted Returns is also
negative, further reinforcing this finding.

For RQ2 (impact on long-term value and reputation), the results are more nuanced
but align with specific SEM pathways. The model shows a significant direct effect
from Renewable Energy to Market Reputation (f = 0.17, p = 0.001), providing strong
support for H3. Similarly, the path from Board Independence to Long Term Value is
positive and significant (f = 0.08, p = 0.046), offering support for H2.

The analysis of indirect effects reveals the crucial mediating mechanisms hypothe-
sized in the SEM. The environmental pillar's total negative effect on investment perfor-
mance is worsened when considering all pathways (Total Effect p = -0.15, p = 0.003).
However, a key mediating path shows that E score positively influences IP
score through its strong effect on Renewable Energy, which in turn boosts Market Rep-
utation (f = 0.08, p =0.001). This indicates that while the overall environmental score
is a cost drag, it contains valuable initiatives that enhance reputation. Similarly, the
governance pillar exerts a significant part of its positive total effect (3 =0.10, p=10.016)
indirectly through the mediating path of G score = Board Independence — Long Term
Value (f =0.04, p=0.012).

Ultimately, the total effect of the overall ESG mean on IP score is negligible and
non-significant (f = 0.01, p = 0.865). This result, showing that the aggregate construct
has no predictive power, leads to the rejection of H4. The SEM analysis conclusively
demonstrates that the relationship between ESG and financial performance is not mon-
olithic; it is a network of offsetting pathways where specific, well-defined factors like
renewable energy and board independence are the true drivers of value, while broad,
aggregate scores are not.
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3. Discussion and Conclusion

The results show a complex relationship between financial success and ESG param-
eters, emphasising that key dynamics may be hidden by aggregate ESG ratings. Inter-
estingly, the study did not find a significant correlation between investment returns and
the total ESG score, indicating that composite scores may be deceptive when making
investment decisions. Returns were significantly impacted negatively by environmental
performance (f = -0.15, p = 0.003), suggesting that environmental activities may have
short- to medium-term financial costs. On the other hand, market reputation was posi-
tively impacted using renewable energy (B = 0.17, p = 0.001), underscoring the ad-
vantages of visible environmental measures in terms of reputation. Long-term value
creation was positively impacted by governance quality, especially board independence
(B = 0.08, p = 0.046), confirming the idea that effective governance lowers agency
costs. However, PCA results demonstrating ESG factors loading on different compo-
nents and low reliability metrics for ESG pillars (Environmental = -0.28, Governance
= -0.04) raise methodological questions about how ESG constructs are measured, im-
plying that traditional ESG rating approaches may oversimplify complex sustainability
dimensions.

According to the study's findings, there are several unique paths rather than a single,
consistent mechanism that underlie the association between ESG and financial perfor-
mance. Important takeaways include the fact that while environmental investments may
initially reduce returns, certain initiatives—like the adoption of renewable energy—
create substantial reputational value, and governance enhancements—especially board
independence—consistently increase long-term value. The results highlight the draw-
backs of overall ESG rankings and support more detailed, factor-specific methods of
evaluating ESG. Targeted integration of significant ESG aspects is more likely to ben-
efit investors financially, and corporate managers are advised to evaluate ESG projects
on an individual basis, particularly those that improve governance and reputation. Fu-
ture studies should concentrate on improving ESG assessment and investigating con-
textual moderators in various market conditions and industries.
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