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This paper proposes a utility-based framework that extends the
traditional efficient frontier to incorporate Environmental, Social, and
Governance (ESG) factors as a direct component of the investor's utility
function. While conventional portfolio theory focuses on the risk-return
trade-off (Markowitz 1952), it ignores the nonfinancial satisfaction of
investors from sustainable and ethical investments. This paper proposes
a three-dimensional utility function that embeds expected return,
portfolio risk, and ESG utility. This model addresses heterogeneous
investor preferences and allows for the optimality of portfolios that
maximize both financial and sustainability performance. Theoretically,
the implications extend toward portfolio selection and asset pricing,
showing how ESG issues and rational investment behavior are not
necessarily in conflict and can coexist without giving up returns. While
there is a difficult road ahead for ESG measurement and data
standardization, this framework lays the platform for the unification of
ethical values with financial goals, offering a complete perspective for

future empirical testing in sustainable finance.
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Introduction

Modern Portfolio management has evolved and expanded its frontiers beyond the traditional risk-return
paradigm to include, among other dimensions of investment performance, including ESG considerations.
(Markowitz, 1952) mean variance theory focused solely on optimizing expected return for a given risk, it
neglected investors’ ethical and sustainability preferences. Due to increased awareness of the contribution
of ESG to long-term value creation and risk mitigation, it is an increasing scholarly pursuit to integrate

these considerations into portfolio optimization (Pedersen et al., 2021)

Rather than viewing ESG as a constraint, recent research shows it can enhance portfolio performance by
reducing downside risk and capturing opportunities in sustainable sectors (Pastor et al., 2021). This
evolution reframes investor utility as multidimensional deriving satisfaction both from financial returns
and from societal impact. Accordingly, this study proposes that incorporating ESG into the utility

function extends the efficient frontier, providing a framework for rational and ethical portfolio choice.
Literature Review

Markowitz’s mean-variance optimization remains the foundational model for portfolio selection, positing
that rational investors maximize expected return for a given level of risk, or equivalently, minimize risk
for a given expected return. The model assumes investors are risk-averse, returns are normally
distributed, and markets are frictionless, with no transaction costs or taxes. Asset returns are fully
characterized by their means, variances, and covariances, and investors’ preferences are solely financial,

ignoring non-pecuniary considerations such as ethical or social values Xaviera & Rahman, 2024.

A common practice in responsible investing is to impose ESG (Environmental, Social, and Governance)
constraints within the mean-variance framework, such as requiring portfolio ESG scores to exceed a
threshold. While this method is straightforward, it is criticized for its lack of nuance: it treats ESG as a
binary screen rather than a continuous trade-off, failing to capture the marginal rate of substitution
between financial and ethical utility. Empirical studies show that such constraints can have unintended
effects on portfolio efficiency and may not reflect the true preferences of investors who value both
financial and ethical outcomes (Wedajo et al., 2024; Meilanda et al., 2024). Moreover, rigid ESG
constraints may reduce diversification and potentially impact risk-adjusted returns, especially if ESG

scores are not perfectly aligned with financial performance (Xaviera & Rahman, 2024).

Another approach treats ESG as an “alpha” signal, positing that high ESG scores proxy for superior risk

management or future financial outperformance. While there is evidence that ESG performance can
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positively influence firm value and credit ratings, especially in the context of mandatory disclosure and
regulatory environments (Wedajo et al., 2024; Pomortsev & Astakhova, 2022; Drab, 2022), this
perspective may sidestep the core issue: many investors seek ESG exposure for intrinsic ethical reasons,
not just for financial gain. Treating ESG solely as a risk or return factor fails to account for the non-
pecuniary utility derived from aligning investments with personal or societal values (Pane & Nainggolan,

2024).

Recent literature bridges ESG investing with microeconomic utility theory, emphasizing that investor
preferences often extend beyond financial returns to include social preferences, “warm-glow” giving, and
other non-pecuniary benefits (Pane & Nainggolan, 2024). Stakeholder theory and agency theory are
frequently invoked to explain the integration of ESG into corporate and investment decision-making
(Meilanda et al., 2024; Pane & Nainggolan, 2024). These frameworks recognize that investors may
derive utility from contributing to social or environmental goals, and that such preferences can be
systematically incorporated into portfolio optimization models, moving beyond the limitations of the

standard mean-variance approach.
The Theoretical Model: A Three-Dimensional Utility Framework
The Proposed Utility Function

The proposed model extends traditional mean variance analysis by adding a third component ESG utility

(€p) to form:
U= f(E[Rp]a Gp, QP)

Where E[R;] is expected return, 6, is portfolio risk, and Q, represents ESG utility. €2, can be measured as
the weighted average ESG score of portfolio assets (Pedersen et al., 2021). This approach captures
heterogeneous investor preferences i.e., some willing to trade modest financial returns for sustainability

benefits (Pastor et al., 2021) thus embedding ethical considerations within rational portfolio choice.
The Three-Dimensional Efficient Surface

Including €, transform the two-dimensional efficient frontier into a three-dimensional “efficient
surface,” in which the portfolios are efficient if no other combination offers higher return, lower risk, or
greater ESG utility simultaneously. Portfolios once deemed suboptimal may become efficient when their
ESG contribution is considered (Briere et al., 2017). This framework thus broadens efficiency to

encompass both financial and sustainability factors.
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Investor Indifference and Optimality

Investor preferences are represented by indifference surfaces in E[Rp], op, and Qp space. The optimal
portfolio will lie at the tangency of the indifference and efficient surfaces, capturing the investor’s ideal
trade-off between risk, return, and ESG utility. This model formalizes ESG as a valid source of investor

satisfaction rather than a constraint.

The optimal portfolio was determined at the point of tangency between the investor’s indifference surface
and the efficient surface. This point represented the equilibrium where the investor achieved the
maximum attainable utility given their unique risk aversion and ESG sensitivity. The framework
provided a versatile analytical structure for understanding heterogeneity among investors and
demonstrated how portfolio choice could vary based on ethical and sustainability considerations.
Ultimately, this model expanded traditional portfolio theory by recognizing ESG as a genuine source of
utility rather than an external constraint, integrating financial performance, risk management, and ethical

value into a unified optimization paradigm.
Implications of the Model
Portfolio Choice

The model accommodates a spectrum of investor types from profit maximizers focused solely on
financial return to universal owners giving importance to sustainability (Pedersen et al., 2021). Most
investors balance these priorities, in line with the findings that ESG preferences shape allocation
decisions (Hartzmark & Sussman, 2019). This approach enables asset managers to design customized

portfolios reflecting varied ESG sensitivities.
Asset Pricing

ESG utility introduces an ESG premium, where sustainable assets attract higher demand, raising prices
and lowering expected returns (Pastor et al., 2021). Conversely, unsustainable assets offer higher returns
to compensate for reputational or transition risks (Dobrick et al., 2025). The model thus aligns ethical
investing with equilibrium asset valuation, explaining differences in risk premia between sustainable and

non-sustainable assets.
Discussion, Limitations, and Future Research

Measurement of ESG Utility (€2p):
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Differing methodologies has created inconsistency in ESG ratings (Berg et al., 2022). Ongoing
international efforts to standardize ESG disclosures and develop harmonized taxonomies, were expected

to improve data reliability and comparability (Faccia et al., 2021).
Investor Heterogeneity:

Another key factor was the heterogeneity is the investors’ preferences towards environmental (E), social
(S), and governance (G) dimensions. Some investors might be more inclined towards environment due to
climate concerns while some might be towards governance in companies. To capture this existent model

can be extended as a weighted function:
Qp:WEEp+WS Sp+WGGp

Where wg , ws, and wg represented investor-specific weights, reflecting individual ethical priorities

(Krueger et al., 2020).
Future Research:

As corporate ESG performance evolves, the efficient surface shifts dynamically due to regulatory
pressures, technological innovation, and stakeholder expectations, suggesting future models should
capture how changes in ESG metrics alter portfolio efficiency (Fatemi et al., 2018). Further, integrating
macroeconomic variables like climate policy shocks or ESG disclosure reforms could enhance how

sustainability trends influence risk, return and ESG utility.
Conclusion

The utility based ESG model expands Markowitz’s efficient frontier into a multidimensional framework
that unites financial efficiency with ethical preference. By recognizing ESG as a source of investor
utility, it aligns sustainable finance with modern portfolio theory, offering a more comprehensive and

realistic foundation for portfolio selection.
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