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Abstract: Environmental, social, and governance (ESG) pillars have been extensively applied
by capital market participants in their investment decision-making processes. While the
proponents opine that the performance of ESG portfolios outperforms the market in terms of
optimal risk-return trade-off, the opponents argue otherwise, which supports the Efficient
Market Hypothesis (EMH) theory. In this paper, we construct three variations of Shariah-
compliant ESG portfolios, specifically equally diversified stocks (SC ESG 1/N), optimized
unconstrained (SC ESG-U), and optimized constrained (SC ESG-C), using ESG scores from
the Refinitiv ESG database. Furthermore, the performance of these portfolios is compared
against the benchmark market index, the FTSE Bursa Malaysia KLCI (KLCI), by utilizing
various risk-adjusted performance metrics for robustness. Using weekly data from January
2016 to December 2022, we find that the optimized SC ESG portfolios generate higher returns
and better return-to-risk ratios compared to the market index and the naive portfolio.
Additionally, drawdowns across all portfolios were not homogenous for most of the study
period, with the maximum drawdown observed in recent years due to various local and global
situations. However, the SC ESG-C portfolio exhibits the most robust risk control, with
relatively shallow drawdowns and quicker recoveries. Our findings offer both theoretical and
practical implications. The results challenge the EMH, as the market index underperforms the
SC ESG portfolios. At the same time, both Muslim and ESG-oriented investors can achieve
potential benefits without significantly compromising returns through portfolio optimization
strategies. Nevertheless, caution must be exercised when interpreting the empirical results and
making inferences, given the relatively small sample size.

Keywords: ESG investing, portfolio optimization, shariah-compliant stocks, performance
analysis

1. Introduction

Globally, the significance of the underpinning concept of environmental, social, and
governance (ESG) investing is not something new, as it has existed for decades and has gained
unprecedented traction in recent years. This shift is largely driven by heightened awareness of
climate change, social inequality, and corporate governance failures, which have prompted
investors to seek more sustainable and responsible investment strategies. The COVID-19
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pandemic further accelerated this trend as stakeholders began to recognize the interconnections
between public health, economic stability, and corporate responsibility. As a result, many
ethical investors have increasingly incorporated ESG factors alongside traditional financial
analysis in their investment decision-making process, supporting the United Nations’
Principles for Responsible Investment (UNPRI) global initiative. This rise in ESG investing
has spurred large inflows of global sustainable assets, totaling approximately USD 2.8 trillion,
primarily driven by the European market, according to Morningstar (2023).

Similarly, there has been a noticeable increase in sustainable investments in Malaysia. The
country has made significant strides in integrating ESG principles into its financial landscape.
This momentum is driven by national strategies such as the Shared Prosperity Vision 2030 and
supportive policy frameworks introduced by the Securities Commission Malaysia (SC). A
pivotal development in this regard was the launch of the Capital Market Masterplan 3 (CMP3)
in September 2021, which sets a strategic roadmap for the growth and transformation of the
Malaysia’s capital market. CMP3 emphasizes the importance of sustainable investing and aims
to position Malaysia as a leading center for sustainable finance in the region. The plan outlines
various initiatives to enhance the adoption of ESG practices among investors and corporations,
thereby promoting responsible investment strategies.

Subsequently, in December 2022, the Principles-Based Sustainable and Responsible
Investment Taxonomy for the Malaysian Capital Market (SRI Taxonomy) was launched to
advance the nation's climate and sustainability goals. This taxonomy provides universal
guiding principles for classifying economic activities eligible for sustainable investment,
aiming to enhance clarity and consistency in identifying sustainable investments while
addressing concerns about greenwashing. The SRI Taxonomy incorporates both environmental
and social components, reflecting Malaysia’s strong position in Islamic finance and its
alignment with sustainability principles. Developed in collaboration with an Industry Working
Group, this framework is designed to unlock capital for sustainable development and assist
other countries in their transition to socially responsible investments.

These global and national developments underscore the importance of integrating ESG factors
into investment strategies, as they not only help mitigate risks but also unlock new
opportunities for sustainable growth. ESG investing, or socially responsible investing (SRI),
typically employs a screening process to remove assets deemed controversial or not aligned
with the moral values outlined in ESG principles. The sustainable practices of companies can
also be accessed using ESG scores provided by rating agencies such as Sustainalytics,
Refinitiv, MSCI, Bloomberg, and S&P Global. Moreover, the existence of sustainable and
ethical-based indices, such as the Dow Jones Sustainability US Index, the MSCI KLD 400
Social Index, the FTSE4Good Index Series, and the FTSE4Good Bursa Malaysia Index, offers
additional investment opportunities.

Despite the growing demand for SRI and the increasing availability of investment options,
some challenges remain. Bhagat (2022) argues that investing in sustainable funds often
sacrifices financial returns, with these funds not showing significant improvements in
performance. Additionally, Lee (2023) points out that sustainable markets face major
challenges, such as the lack of globally standardized ESG criteria, insufficient transparent ESG
data disclosure, and difficulties financing net-zero transitions. Overcoming these obstacles
requires global collaboration to ensure long-term sustainability for future generations. From
industry research perspectives, the Bank of America Merrill Lynch (2019) thematic study
presents favorable outcomes for ESG portfolios. In the US, the top quintile of ESG counterparts
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outperform the bottom counterparts by at least 0.3%, based on data from three different rating
providers. Similarly, European portfolios with high ESG scores showed better backtested
performance from 2007 to 2019. Furthermore, the report highlights that the governance pillar
contributes to higher future returns on equity (ROE) for Asian companies.

Alongside these trends, the global investment landscape has witnessed a significant shift
toward Islamic finance, particularly within the realm of Shariah investing. In Malaysia, where
the majority of the population is Muslim, a significant portion of the investment landscape is
governed by Shariah principles. Consequently, the demand for Shariah-compliant investment
options has surged, reflecting the growing desire among investors to align their portfolios with
Islamic principles. Shariah-compliant investments not only adhere to the prohibitions against
interest (riba) and unethical businesses but also promote social justice and equity.

As the momentum for both SRI and Shariah investing continues to build, the alignment of
financial performance with ethical considerations is likely to become a central tenet of
investment practices worldwide. This evolving landscape further highlights the relevance of
this study, which aims to explore the portfolio optimization of maximizing the Sharpe ratio for
Shariah-compliant ESG stocks in Malaysia, aligning local investment practices with global
sustainability trends. By analyzing the risk-return profiles of these stocks, the research seeks to
demonstrate that aligning investments with both Shariah principles and ESG considerations
can enhance portfolio performance. This study will contribute to the existing literature by
providing empirical evidence on the benefits of integrating ESG factors within the context of
Shariah-compliant stock investing, ultimately advocating for a more sustainable and ethical
investment strategy in Malaysia.

The rest of the paper is organized as follows: Section 2 provides a discussion of related
literature. Section 3 describes the data and methodology, followed by empirical results and
discussion in Section 4. Section 5 concludes.

2. Literature Review

This section starts with the introduction to Markowitz theory and discusses some of the
extended mean-variance models in the existing literature. It was then followed by the debate
on the investment performance of ESG portfolios.

Efficient asset allocation and diversification are the primary keys to both short- and long-term
investment success. Modern portfolio theory (MPT), developed by Markowitz (1952), is the
most prominent capital allocation technique, and it advocates diversification of assets in a
portfolio. Given the practicality of MPT, this mean-variance optimization has been widely
explored in the investment literature, but empirical findings remain mixed. For instance, several
studies agree that this classical approach and mean-variance-related models are superior to
other methods (Amin & Hajjami, 2021; Platanakis et al., 2021; Chen et al., 2022; Kumar &
Stauvermann, 2022; Martinez-Nieto et al., 2023), while others assert in another way (Hwang
et al., 2018; Branger et al., 2019; Rodriguez et al., 2021).

Notwithstanding, investors can now formulate an optimal combination of return and risk
subject to some ESG criteria or score. There are several approaches to achieving this. The first
is in line with the principle of fundamental analysis, which is done by filtering the universe of
stocks into those with high (or low) ESG scores. Consequently, optimization can be done in
that sample of stock portfolios. This approach is widely used by fund managers and has been
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examined by researchers, such as Nor and Zawawi (2018). The second technique is to consider
an additional objective of maximizing ESG in addition to the primary investing objectives of
maximizing returns and minimizing risks. This can be based on the variety of enhanced models
of mean-variance-ESG frameworks that have been developed by some of the recent studies,
such as Pedersen et al. (2021), Cesarone et al. (2022), and Steuer and Utz (2023).

Varmaz et al. (2024) develop a multi-index model for extended mean-variance optimization
that includes ESG factors, which can improve out-of-sample returns and the Sharpe ratio.
Garcia-Bernabeu et al. (2024) apply an efficient multi-objective genetic algorithm based on e-
dominance to generate a three-dimensional Pareto front, and the finding yields a robust solution
in the mean-variance-ESG surface for socially responsible investment portfolios aligned with
investor preferences. Xidonas and Essner (2024) propose a multi-objective minimax-based
portfolio optimization model and validate it through extensive empirical testing on indices such
as the EURO STOXX 50, DAX, CAC 40, and DJIA over five years. The results show that the
optimal ESG portfolios generated by the model consistently achieve higher risk-adjusted
returns compared to their market benchmarks. Empirically, all these models lead to better
investment performance and higher utility stock portfolios. The application of numerous
models is anticipated to produce pronounced and persuasive outcomes.

In regard to investment performance, some groups of studies discuss the impact of ESG
screening on portfolio diversification. To some extent, some academicians argue that this
exclusion screening will have a negative impact on return because the broad investment
universe is now limited to only ethical-based stocks, hence reducing the diversification
opportunities (Trinks & Scholtens, 2017; Wang et al., 2022). On the flip side, lelasi et al. (2020)
suggest that the efficient implementation of ESG screening with smart beta strategies by
utilizing the constituents of European and US markets is able to enhance portfolios’
sustainability without affecting their effectiveness. Yet, the pros and cons of ESG inclusion in
the stock portfolio selection process remain a matter of contention and discussion.

Besides, numerous studies compare the performance of ESG portfolios (individual stocks) with
others, including non-ESG, conventional, Shariah-compliant portfolios (stocks), or even
market benchmarks. With the utilization of a variety of data and models, these studies observe
diverse outcomes. Based on the evaluation of 1,203 US stocks using the MV model, Lbpez
Prol and Kim (2022) observe that portfolios with high ESG ratings have lower returns and
Sharpe ratios. Consistent with previous findings, Wang et al. (2022) find that portfolios with a
high ESG exhibit the lowest return, Sharpe ratio, and cumulative wealth when employing risk-
weighted models for the CSI 300 composite index from 2012 to 2019. Vu et al. (2025) examine
ESG investments in 23 developed markets from 2004 to 2022 and find a weak relationship
between ESG ratings and expected returns, with high ESG portfolios sometimes
underperforming low ESG portfolios. This suggests that stock prices may already reflect ESG
information and traditional asset pricing factors can explain portfolio returns, but the
relationship varies with global attention to sustainability.

On the other hand, Pisani and Russo (2021) utilize the 5-year data of 30 ESG funds from the
European market, and the results from GARCH models and event study analysis indicate that
the performance of the higher ESG funds was better than the others during the COVID-19
outbreak. Similarly, Broadstock et al. (2021) conclude the same finding in China, indicating
that ESG can lower the financial risk of portfolios during a pandemic. In a more recent study,
Useche et al. (2024) evaluated the performance of investment portfolios based on ESG criteria
in companies listed on stock exchanges in Latin America from 2011 to 2019. The findings
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highlight the advantages of investing in high-ESG portfolios, reflected in various performance
metrics, and emphasize the drawbacks of investing in companies that do not disclose ESG
information.

There are also studies that focus on one particular pillar of ESG. For example, Nor and Zawawi
(2018) classified the portfolios into strong and weak corporate governance in the UK. Based
on the optimization by maximizing the Sharpe ratio, the empirical findings show strong CG
companies outperform their weak counterparts. In other works, Qoyum et al. (2021) compare
the performance of four different equity portfolios, particularly Islamic SRI (ISRI), SRI,
conventional, and Shariah-compliant. The empirical results from CAPM and Fama-French
models show superior performance of ISRI than the others, highlighting the flexibility in
choosing the stocks. Other than Shariah investing, SRI is also viewed as a safer alternative to
traditional investing following the financial crisis, based on the content analysis of an online
focus group discussion (FGD) conducted by Hashmi et al. (2022). Overall, these discernible
and diverse outcomes, of course, will extend further research opportunities.

Therefore, this study fills important gaps in the existing literature on ESG investing,
particularly in the Malaysian context. Despite being employed in portfolio optimization, the
application of MPT in the context of ESG investments within emerging markets like Malaysia
remains underexplored. Besides, there is a lack of empirical evidence comparing the
performance of Shariah-compliant ESG portfolios against traditional benchmarks like the
KLCI. This absence is significant, as it limits investors' understanding of how Shariah-
compliant ESG stocks perform relative to established market indices, particularly in an
emerging market setting where investment behaviors and attitudes may differ from developed
markets.

The significance of this research lies in its potential to address this gap by providing a
comprehensive analysis of ESG portfolio optimization in Malaysia using multiple performance
measures. By benchmarking an optimized ESG portfolio against the KLCI, this study aims to
offer valuable insights for investors, policymakers, and financial institutions regarding the
financial viability of ESG investing. Furthermore, the findings will contribute to the
development of tailored investment strategies and promote sustainable investing practices,
encouraging a shift towards incorporating ESG criteria in the Malaysian financial landscape.

3. Data and Methods

This section describes the sample data and discusses the portfolio optimization model that is
used to construct the optimal portfolio in this study.

3.1 Data

We form investment portfolios comprising 15 Shariah-compliant companies listed in Bursa
Malaysia. While a 15-stock portfolio seems small, several studies show it is within sufficient
range to diversify away most of the non-systematic risks (for example, Beck et al., 1996;
Solnik, 1974). In line with the diversification principle in Markowitz (1952), our portfolio
includes companies from diverse industries. Weekly data spans a 7-year period from
01/01/2016 to 31/12/2022. This period includes various events ranging from economics, health,
political uncertainty, and war. The historical stock prices and ESG scores are obtained from
the Refinitiv ESG database. It is notable that we only select companies with an average ESG
score above 50% as an indicator of greater sustainability practices. Table 1 outlines each
company based on its average ESG score and its corresponding industry.
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Table 1: Shariah-compliant companies for ESG portfolio construction
Average

No. Company name ESG scores Industry
1  Nestle (Malaysia) Berhad 88.49 Food & Beverages
2 Petronas Dagangan Berhad 70.54 Retailers
3  MISC Berhad 71.58 Transportation & Logistics Services
4 Axiata Group Berhad 66.97 Telecommunications Service Providers
5  CelcomDigi Berhad 65.44 Telecommunication Service Providers
6  Gamuda Berhad 61.44 Construction
7 Westport Holdings Berhad 61.22 Transportation & Logistics Services
8  IHH Healthcare Berhad 60.79 Health Care Providers
9  Bursa Malaysia Berhad 61.42 Other Financials
10  Telekom Malaysia Berhad 58.64 Telecommunications Service Providers
11 IIM Corporation Berhad 56.29 Construction
12 Sime Darby Berhad 55.57 Automotive
13 Genting Plantations Berhad 54.88 Plantation
14  Malaysia Marine & Heavy 56.55 Energy Infrastructure, Equipment & Services
Engineering Holdings Berhad
15 FGV Holdings Berhad 50.77 Plantation

3.2 Portfolio Optimization

Since the main purpose of portfolio diversification is to maximize return given risk (or
minimize risk given return), we focus our attention on maximizing the Sharpe ratio, i.e., return-
per-risk of the portfolio. This approach is consistent with Nor and Zawawi (2018), where we
maximize the Sharpe Ratio (SR) as follows:

-
max SR = Ho = Tr (1)
Op
subjectto YN w; =1 and [; <w; < y; (2)

In short, u,, denotes portfolio mean returns, 7y refers to the risk-free rate and o, indicates
volatility. For weights (w) of stock i, the [; refers to the lower bound and w; the upper bound.
Our experiment is based on long-only transaction due to short-selling restrictions and uses zero
risk-free rate as all funds are fully invested in stock.

We explore three variations of Shariah-compliant ESG portfolios: (1) the naive diversification
where each stock is invested in equally (SC ESG 1/N), (2) optimized unconstrained (without
floor and ceiling) (SC ESG-U), and (3) optimized constrained with ; = 1% and u; = 25% (SC
ESG-C). These constraints are deemed reasonable given portfolio size, but we also test several
different weight limits for robustness and find that the outcomes are similar. Results are not
reported here for the sake of brevity. For benchmarking purposes, we also compare our SC
ESG portfolios against the Malaysian main market barometer, the FTSE Bursa Malaysia KLCI.

4. Results and Discussion
We outline the performance of four portfolios (benchmark KLCI and three SC ESG portfolios)

in Table 2. The performance comparison across the portfolios provides several key insights
into the risk-return dynamics and portfolio resilience over the study period. The results
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highlight distinct patterns in terms of mean returns, risk-adjusted performance, downside risk,
and maximum drawdowns (MDD).

The unconstrained ESG portfolio (SC ESG-U) demonstrates the highest mean return,
outperforming the others. The superior returns of SC ESG-U align with the idea that
unconstrained optimization allows greater flexibility to allocate more weight to high-
performing ESG stocks with higher returns, taking advantage of opportunities in sectors that
outperform during specific periods. However, the constrained portfolio (SC ESG-C) offers a
trade-off by slightly reducing returns in exchange for improved risk control, as evidenced by
its lower volatility compared to SC ESG-U. The risk-adjusted performance further supports
these observations, as the SC ESG-U portfolio achieves the highest Sharpe, Sortino, and
Treynor ratios, underscoring its ability to generate excess returns relative to its risk exposure.
In contrast, the FBM KLCI underperforms across all metrics, with negative Sharpe and Sortino
ratios, suggesting inefficient risk-return characteristics. The SC ESG-C portfolio provides
moderate risk-adjusted performance (e.g., a Sharpe ratio of 0.06), making it suitable for more
conservative investors. The higher information ratios of ESG portfolios also indicate their
superior risk-adjusted returns over the benchmark. Hence, ESG portfolios offer better
investment outcomes compared to the broader market index.

Table 2: Performance of Shariah-compliant ESG portfolios and benchmark KLCI
SC ESG portfolios

Performance measures KLCI UN ESG-U ESG-C
Mean Returns -0.02 0.01 0.17 0.08
Volatility 0.017 0.018 0.015 0.014
Sharpe Ratio -0.01 0.01 0.11 0.06
Sortino Ratio -0.01 0.01 0.21 0.09
Treynor Ratio -0.0002 0.001 0.03 0.01
Information Ratio NA 0.01 0.08 0.07
Value-at-Risk (95%) -2.35 -2.59 -1.45 -2.06
Conditional VaR (95%) -3.70 -4.06 -2.68 -3.03
Value-at-Risk (99%) -4.56 -5.16 -4.59 -3.47
Conditional VaR (99%) -6.42 -5.85 -5.17 -3.96
Maximum Drawdown -35.64 -24.93 -15.72 -14.38

Source: Computed and elaborated by the authors.

Downside risk measures, such as Value-at-Risk (VaR) and Conditional Value-at-Risk (CVaR),
reveal important differences in portfolio stability. At the 95% confidence level, the SC ESG-C
portfolio has a lower maximum potential loss than the FBM KLCI and SC ESG 1/N, indicating
that the constrained portfolio is relatively safer during extreme market movements. Similarly,
at the 99% level, SC ESG-C outperforms both SC ESG 1/N and FBM KLCI. The improved
downside protection of SC ESG-C reflects the effectiveness of diversification and allocation
constraints in limiting tail risks, which is particularly valuable in periods of heightened market
volatility.

The maximum drawdowns (MDD) provide critical insights into the portfolios’ resilience
during prolonged market downturns. In Figure 1, we illustrate portfolio drawdowns over time.
The portfolios are somewhat homogenous during stable periods but diverge sharply during
times of market stress and recovery. The FBM KLCI experiences the most severe and
prolonged drawdowns, followed by SC ESG 1/N, SC ESG-U, and SC ESG-C. The most
significant exposure to risk can be observed in the early 2020s, when maximum drawdowns
for all portfolios occurred. Evidently, this peak period exposed international financial markets
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to various local and global events, such as the COVID-19 pandemic, the US-China trade war,
and the Russia-Ukraine war, while Malaysia also faced political unrest and currency
depreciations. These events highlight systematic risk exposure to the portfolios, which cannot
be diversified away through a simple ethical investment vehicle. However, the ESG portfolios,
particularly SC ESG-C, are proven to be more resilient during the pandemic compared to the
FBM KLCI. These portfolios were better positioned to mitigate losses due to their allocation
toward sectors with stronger ESG credentials, whereas the FBM KLCI, which is heavily
weighted in sectors such as financials and oil & gas, suffered more substantial losses.
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Figure 1: ESG portfolio drawdowns for the period 01/01/2016 to 31/12/2022

Overall, the constrained portfolio emerges as a well-balanced approach, offering competitive
returns, lower risk, and reasonable ESG performance. It presents a compelling option for
investors prioritizing risk management and sustainability. Meanwhile, the unconstrained
portfolio may appeal to investors willing to accept higher risks for superior returns and better
ESG alignment. These insights demonstrate the importance of tailoring portfolio strategies to
specific investment goals and risk tolerances.

5. Conclusion

In this paper, we investigate the performance of three constructed Shariah-compliant ESG
portfolios (in-sample) that are equally weighted and optimized under both unconstrained and
constrained scenarios, comparing them against the FTSE Bursa Malaysia KLCI Index. Overall,
the optimized ESG portfolios outperform both naive diversification ESG and the market
barometer portfolios. Despite this, the risk-return trade-off for the unconstrained portfolio is
superior to that of the constrained portfolio due to the limitations of in-sample data, which
result in concentrated risk and reduced diversification. Furthermore, an analysis of drawdowns
highlights the impact of global and local market conditions. The maximum drawdowns
occurred during the COVID-19 pandemic and other crises, which severely affected market
performance. Among the portfolios, SC ESG-C demonstrated the most robust risk control,
underscoring the importance of applying constraints to enhance portfolio resilience during
periods of heightened uncertainty.
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Our findings contribute to the existing literature on investment theory and the empirical
practice of ESG investing. While previous studies evaluated the performance of ESG portfolios
against traditional investments, this study adopts a more specific and centralized approach by
constructing portfolios entirely from similar Shariah-compliant ESG stocks without price
variations in the market. The distinction lies in the comparative asset allocation models and
constraints applied. Thus, our results provide deeper insights for academicians and
practitioners. Theoretically, according to the Efficient Market Hypothesis (EMH), the market
index should perform better since all available information is reflected in prices. Additionally,
higher returns are generally associated with higher risk. However, our results deviate from the
EMH, potentially because market players may not adequately account for certain risks. This
aligns with findings by Lee et al. (2021), which show that high-ESG-rated portfolios
outperform the market.

From a practical perspective, the results offer valuable insights for Muslim and ESG-focused
investors. The superior performance of SC ESG portfolios compared to the FBM KLCI
suggests that integrating ESG factors into Shariah-compliant portfolios can deliver substantial
benefits without sacrificing returns. This finding is consistent with prior research, such as
Qoyum et al. (2021), which observed the outperformance of Islamic SRI portfolio relative to
others. Additionally, consistent with Pedersen et al. (2021), our study shows that multiple
objective optimizations outperform naive diversification. ESG investors can achieve beneficial
returns tailored to their risk appetite by optimizing portfolios rather than dividing investment
capital equally or focusing solely on the market index. This is particularly significant given the
growing demand for sustainable and ethical investment products, as institutional and retail
investors increasingly incorporate ESG factors into their decision-making processes. However,
investors must bear in mind that market risk is cannot be eliminated through a simple ethical
investment instrument, emphasizing the need to monitor various macroeconomic indicators
related to the financial market.

Nevertheless, several limitations of this study must be acknowledged. While the findings are
robust across multiple performance metrics, the relatively small sample size and the focus on
a single emerging market, Malaysia, restrict the generalizability of the results. Emerging
markets may exhibit different dynamics than those developed markets, where ESG investing
is more mature. As a result, our findings might not be applicable to other companies,
optimization models, stock markets, or time horizons. Since this study focuses exclusively on
in-sample data, further research could extend it by employing walk-forward optimization
analysis to better reflect real-time trading environments. Moreover, incorporating additional
constraints, such as transaction costs, into optimal portfolios and utilizing enhanced Modern
Portfolio Theory (MPT) or more sophisticated optimization methods could further improve the
robustness and applicability of the results.
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