
1.1 Background of the Study: Sustainable investing 

has gained substantial traction in the financial 

markets as awareness of environmental, social, and 

governance (ESG) issues grows. Traditionally, 

investment decisions were driven purely by financial 

returns, with little consideration for the broader 

impact of investment activities. However, as 

concerns about climate change, resource depletion, 

corporate ethics, and social responsibility continue to 

rise, investors are increasingly seeking investment 

strategies that align financial performance with 

sustainability goals. This shift has led to the evolution 

of sustainable investing, which integrates financial, 

environmental, and social considerations into 

investment decision-making. The financial markets 

are witnessing a transition where investment 

strategies no longer focus solely on maximizing 

short-term profits but aim to create long-term value 

for investors and society as a whole. Sustainable 

investing, also known as socially responsible 

investing (SRI) or impact investing, integrates ESG 

factors into financial decision-making. The global 

investment landscape is being reshaped by a growing 

awareness of the negative externalities caused by 

businesses that disregard sustainability factors. 

Investors, asset managers, and financial analysts are 

increasingly relying on financial modeling 

techniques to evaluate the risks, returns, and 

sustainability of investment portfolios. Financial 

modeling plays a critical role in sustainable investing 

by providing a structured methodology to assess both 

traditional financial metrics and ESG indicators. 

Through advanced data analytics, scenario analysis, 

and forecasting techniques, financial models help 

investors make data-driven decisions that optimize 

risk-adjusted returns while ensuring adherence to 

sustainability principles. The incorporation of ESG 

criteria in financial models allows for a more 

comprehensive risk assessment, helping investors 

mitigate the financial implications of environmental 

and social risks. This study seeks to explore how 

financial modeling contributes to sustainable 

1. Introduction

1.2.1 The Shift Towards ESG Integration: 

Investors and financial institutions are   recognizing 

that ESG factors have a material impact on financial 

performance. Companies with strong ESG practices 

tend to have better risk management, lower volatility, 

and stronger long-term growth prospects. Studies 

have shown that organizations that prioritize 

sustainability tend to outperform their counterparts in 

terms of financial resilience, regulatory compliance, 

and corporate governance.

investing decisions among individual investors, 

examining the challenges and opportunities 

associated with integrating ESG data into investment 

strategies.

1.2.2 Regulatory and Policy Interventions:  

Governments and regulatory authorities throughout 

the world are implementing mandated ESG reporting 

frameworks and sustainability disclosure standards 

to ensure company transparency.  For example, the 

European Union's Sustainable Finance Disclosure 

Act (SFDR) and the Task Group on Climate-related 

Financial Disclosures (TCFD) guidelines stress the 

necessity of incorporating ESG risks into financial 

decision-making. These regulatory changes have 

reinforced the need for financial modeling techniques 

that incorporate sustainability metrics.

1.2.3 Investor Demand and Market Trends: 

Individual investors are increasingly seeking 

investment opportunities that reflect their personal 

values. Millennials and Gen Z investors, in particular, 

prioritize investments that contribute to positive 

environmental and social change. Financial 

1.2 Importance of Sustainable Investing: 

Sustainable investing has become a popular 

investment strategy as there is a growing need for 

ethical, responsible, and ecologically concerned 

investment options.  Several reasons contribute to the 

increasing relevance of sustainable investments, 

including:
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The inclusion of ESG metrics into multi-factor 

models enriches financial forecasting by capturing 

rights violations. This gap necessitates the 

development of innovative financial models that can 

quantify sustainability-related risks effectively.

1.4.4 Investor Awareness and Adoption: Many 

individual investors lack awareness of how to 

interpret ESG data and integrate it into their 

investment strategies. Educational initiatives, 

financial literacy programs, and investor training 

workshops are essential to promote the adoption of 

ESG-integrated financial modeling.

2. Literature Review:

Integrating Environmental, Social, and Governance 

(ESG) elements into financial models is increasingly 

recognized as essential for accurately assessing long-

term investment outcomes and risks. ESG 

considerations not only impact firm-level operations 

and stakeholder relationships but also significantly 

influence capital allocation, cost structures, and risk 

management strategies. A growing body of literature 

substantiates the importance of integrating ESG data 

into traditional financial models to improve 

performance prediction, reduce investment risk, and 

align with sustainable development goals. Eccles, 

Ioannou, and Serafeim (2014) provide foundational 

insights, demonstrating that firms with robust ESG 

practices outperform their peers financially in the 

long run. They argue that ESG elements are no longer 

peripheral but integral to evaluating financial 

performance. Echoing this, El Ghoul, Guedhami, 

Kwok, and Mishra (2011) find that firms with higher 

ESG scores face lower capital costs due to reduced 

risk premiums, reinforcing the need to adjust 

discount rates in financial models. This aligns with 

Krueger, Sautner, and Starks (2020), who emphasize 

that scenario analysis incorporating ESG data helps 

investors understand the implications of regulatory 

shifts, climate risk, and social volatility on portfolio 

returns.

• Regulatory compliance and reputational risks

1.4 Challenges in Sustainable Financial Modeling:  

Despite its potential benefits, sustainable financial 

modeling faces several challenges and limitations, 

including:

1.4.1 Data Availability and Standardization: One 

of the major obstacles in ESG-integrated financial 

modeling is the lack of standardized ESG data. 

Unlike financial metrics that follow established 

accounting principles, ESG data is often inconsistent, 

incomplete, and non-standardized. Different rating 

agencies use varying methodologies to assess ESG 

performance,  leading to  discrepancies  in 

sustainability scores.

1.4.3 Risk Assessment and Forecasting: 

Traditional risk assessment models are not well-

equipped to incorporate long-term ESG risks, such as 

climate change impact, biodiversity loss, and human 

1.3.2 Machine Learning and AI in Financial 

Modeling: Advancements in technology have led to 

the adoption of artificial intelligence (AI) and 

machine learning (ML) algorithms in financial 

modeling for sustainable investing. AI-powered 

models can analyze large datasets, identify ESG 

trends, and provide real-time insights into investment 

risks and opportunities. Predictive analytics and 

natural language processing (NLP) enable investors 

to process vast amounts of ESG data extracted from 

company reports, news sources, and regulatory 

filings.

1.4.2 Greenwashing and Misrepresentation: 

Greenwashing—the practice of misleading investors 

by exaggerating sustainability claims—is a growing 

concern in sustainable investing. Companies may 

manipu la te  ESG repor t s  to  appear  more 

environmentally responsible than they actually are, 

posing risks for investors relying on financial models 

that incorporate such data.

non-financial value drivers. Amel-Zadeh and 

Serafeim (2018) conducted a global survey 

highlighting how institutional investors increasingly 

rely on ESG data for risk mitigation and strategic 

investment. While adoption is rising, they note 

persistent challenges in ESG data reliability and 

comparability. Investors favor ESG disclosures that 

show material financial relevance, and tools like 

Bloomberg ESG, MSCI Ratings, and Sustainalytics 

are widely used to standardize ESG integration 

(Chatterji, Levine, & Toffel, 2009; Gerstein Fisher, 

2018). In emerging markets, the ESG discourse is 

evolving rapidly. Bai, Sarkis, and Dou (2020) explore 

ESG adoption in China and show that governmental 

incentives, investor pressure, and market reforms 

catalyze ESG inclusion in corporate decision-

making. However, discrepancies in data quality, 

sustainability reporting, and governance standards 

remain a concern. Boffo and Patalano (2020) stress 

that a lack of standardized ESG measures hampers 

comparability, making it difficult to derive consistent 

investment conclusions.

Figure 1: Literature Review based on Litmaps 

Literature review Analysis.

Bolton and Kacperczyk (2021) delve into the 

financial impact of carbon risk. Their empirical 

In contrast, ESG-integrated financial models 

introduce qualitative and quantitative factors to 

evaluate investment sustainability. These models 

consider:

• Carbon footprint analysis

institutions have responded by launching green 

bonds, ESG mutual funds, and impact investment 

funds tailored to meet the evolving preferences of 

socially conscious investors.

1.3.1 Traditional vs. ESG-Integrated Financial 

Models: Traditional financial models focus primarily 

on metrics such as return on investment (ROI), net 

present value (NPV), internal rate of return (IRR), 

and discounted cash flows (DCF). While these 

models effectively measure financial performance, 

they often fail to capture the impact of non-financial 

factors such as climate risk, social responsibility, and 

corporate governance.

1.2.4 Corporate Responsibility and Sustainable 

Development Goals (SDGs):  Companies are 

connecting their business strategies with the United 

Nations Sustainable Development Goals (SDGs) to 

help achieve global sustainability goals.  Investors 

that include ESG considerations into their financial 

models are better able to assess a company's 

adherence to ethical business practices and hence 

make more educated investment decisions.

1.3 The Role of Financial Modeling in Sustainable 

Investing: Financial modeling serves as the 

backbone of investment decision-making by 

enabling investors to quantify risks, predict future 

returns, and assess the financial health of potential 

investments. In the context of sustainable investing, 

financial models integrate ESG indicators, 

sustainability risks, and impact assessment metrics to 

ensure a comprehensive evaluation of investments.

• Water usage and energy efficiency

• Labor rights and corporate ethics

• Supply chain sustainability
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D. To offer suggestions on how individual 

investors might use financial modelling to 

their advantage for sustainable investment

B. To determine trustworthy sources of 

information and instruments for long-term 

financial modelling.

C. To demonstrate real-world uses with case 

studies.

ESG data provides forward-looking insights, 

improves risk management, and aligns investment 

strategies with sustainability goals. However, 

challenges such as data inconsistencies, lack of 

standardization, and information asymmetry 

continue to limit ESG’s full potential in financial 

modeling. Addressing these issues through global 

regulatory cooperation, standardized reporting, and 

advanced analytical tools will be pivotal in realizing 

ESG integration’s promise in mainstream finance.

A. To investigate the approaches used to include 

ESG elements into financial models.

2.3 Scope of the Research: This study focuses on 

individual investors and sustainable investing 

decisions, highlighting the complexities and 

challenges of integrating financial modelling 

techniques in investment strategies. The research 

methodology involves developing a quantitative 

assessment framework that incorporates both 

financial and ESG factors, validated through case 

studies and historical market data. While the study is 

primarily based on the Indian investment landscape, 

its findings and methodologies offer broader 

applicability, providing insights relevant to global 

investors, financial analysts, and policymakers 

seeking to integrate sustainability considerations into 

financial decision-making.

2.1 Objective of the Research: The primary 

objective of this research is to develop a robust 

mathematical model that enhances the efficiency of 

MSME’S supply chains and logistics systems. The 

model focuses on:

Further, Lins, Servaes, and Tamayo (2017) document 

that firms with high social capital achieved better 

stock performance during the 2008 crisis, indicating 

ESG's role in enhancing investor trust and market 

resilience. This trust becomes a form of intangible 

capital that strengthens firm valuation during 

volatility. Statman and Glushkov (2009) also show 

that socially responsible investing (SRI) does not 

compromise financial returns, providing evidence for 

integrating ESG without yield sacrifices. To 

conclude, the literature strongly supports the 

integration of ESG metrics into financial models. 

based on ESG criteria. Platforms such as Morningstar 

Direct and Refinitiv ESG enrich data access and 

processing capabilities, enabling analysts to factor in 

E S G  i n p u t s  a c r o s s  m u l t i p l e  d i m e n s i o n s 

(Morningstar, 2021; Refinitiv, 2021). According to 

Friede, Busch, and Bassen (2015), the integration of 

ESG ratings improves predictive accuracy in 

financial models, especially when ESG signals are 

s e c t o r- a d j u s t e d .  N o n e t h e l e s s ,  E S G  d a t a 

inconsistency remains a critical challenge. Eccles, 

Krzus, Rogers, and Serafeim (2012) argue that 

varying definitions and reporting standards reduce 

the reliability of ESG analysis. Regulatory reforms, 

such as the EU Sustainable Finance Disclosure 

Regulation (SFDR) and the Task Force on Climate-

related Financial Disclosures (TCFD), aim to 

standardize ESG reporting globally (TCFD, 2017). 

These frameworks facilitate harmonized disclosures, 

enabling better cross-comparison and integration 

into financial models. Theoretical advancements also 

support ESG inclusion in corporate finance. Hart and 

Zingales (2017) propose that corporate objectives 

should be redefined to include stakeholder welfare 

and environmental stewardship, moving beyond 

shareholder primacy. Khan, Serafeim, and Yoon 

(2016) empirically validate that firms focusing on 

financially material ESG issues deliver higher stock 

performance. Their findings provide a blueprint for 

aligning financial models with ESG materiality 

maps.

3.1 Proposed Mathematical Model Framework: 

The proposed mathematical model for sustainable 

investing decisions operates within the following 

structured framework:

2.4 Significance of the Research: This research 

makes substantial contributions to both academic 

literature and industry practices. From an academic 

perspective, it bridges the gap between financial 

modelling and sustainable investing, demonstrating 

how quantitative techniques and ESG integration can 

enhance investment decision-making. It advances the 

understanding of  r isk assessment,  impact 

measurement, and long-term value creation in 

sustainable investment portfolios. From an industry 

perspective, this study equips individual investors, 

fund managers, and financial institutions with data-

driven strategies to optimize portfolio performance 

while aligning investments with ethical and 

environmental considerations. The findings provide a 

practical decision-making framework, helping 

investors balance profitability with sustainability 

goals in an evolving financial landscape. 

The proposed mathematical model operates on the 

following framework:

Investment Objective Function: The model 

optimizes portfolio allocation by maximizing the 

combined  va lue  of  financ ia l  re tu rns  and 

sustainability impact:

3. Methodology Framework for the Model

Decision Variables:

• Ri= Expected financial return of asset iii

• Si= Sustainability score of assets iii (ESG 

factors)

where:

• λ= Investor ’s preference weight for 

• Wi = Weight assigned to asset iii in the 

portfolio

research indicates that firms with higher carbon 

emissions suffer increased capital costs due to market 

penalties and investor divestment. Integrating 

carbon-adjusted discount rates into valuation models 

is critical to reflecting these risks accurately. 

Similarly, Boulton, Smart, and Zutter (2010) show 

that ESG performance enhances merger and 

acquisition outcomes by reducing post-acquisition 

volatility and improving stakeholder alignment. 

These studies underline that ESG integration 

supports long-term value creation and risk 

management. Resilience during economic crises is 

another compelling reason to integrate ESG. Chen, 

Tang, Wu, and Yang (2020) find that companies with 

higher ESG ratings demonstrate superior resilience 

during downturns, evidenced by stronger cash flow 

stability and lower market volatility. These findings 

support Clark, Feiner, and Viehs (2015), who 

conducted a meta-analysis of over 200 studies and 

concluded that ESG factors are positively correlated 

with both financial performance and investment 

returns. Cheng, Ioannou, and Serafeim (2014) 

reinforce that ESG performance leads to reduced 

financial risks and improved credit ratings.

Investor activism plays a vital role in promoting ESG 

adoption. Dimson, Karakaş, and Li (2015) reveal that 

shareholder engagement in ESG issues positively 

influences firm governance and long-term valuation. 

Their study emphasizes that proactive investor 

behavior, such as voting and dialogue, can induce 

companies to adopt sustainable practices, enhancing 

financial model robustness. Moreover, Chen et al. 

(2020) propose a multi-factor investment model 

using ESG scores to quantify sustainability risks in 

sens i t ive  indus t r ies ,  such  as  energy  and 

manufacturing. This model demonstrates improved 

forecasting of total cost ownership and return on 

equity. Technological advancements are reshaping 

ESG integration. Bloomberg (2020) reports that the 

Bloomberg Terminal now provides detailed ESG 

scores and financial analytics, helping investors 

conduct scenario analyses and optimize portfolios 
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Figure 2: Expected Return of Assets

return, which is crucial in sustainable 

investing.

• The highest expected return is observed for Asset 

E (8.2%), whereas Asset B (5.1%) has the lowest 

return.

Figure 3. Risk vs. Expected Return

5. Results and Discussion:

The results from the primary dataset highlight the 

t r a d e - o ff s  b e t w e e n  fi n a n c i a l  r e t u r n s , 

sustainability, and risk across various assets. Key 

observations include:

5.1 Financial Returns Analysis

• The majority of assets fall within the 5-8% return 

range, indicating a moderate return potential for 

sustainable investments.

• Practical Implications: This mathematical model 

provides individual investors, fund managers, and 

financial analysts with an optimized framework to 

al locate capital  while balancing financial 

performance and sustainability considerations. It 

serves as a decision-making tool for long-term wealth 

creation with ethical investment strategies. This 

dataset represents 10 assets with varying financial 

returns, ESG (sustainability) scores, risk levels, 

liquidity, and portfolio weight distribution.

• Goal programming for sustainability impact

Optimization Algorithm: The model uses a multi-

objective optimization approach, applying 

techniques such as:

• Mean-variance optimization for financial 

returns

performance under different economic and 

sustainability scenarios.

• Genetic algorithms for dynamic portfolio 

rebalancing

· Risk vs. Expected Return - This helps 

analyze the trade-off between risk and 

Table 1: Data for 10 assets with different attributes

· Expected Return of Assets - This shows the 

expected returns for each asset, helping to 

compare their financial viability.

5.2 Risk vs. Return Trade-Off

• The risk levels range from 4.2% (Asset D) to 

7.5% (Asset F), showing significant variation.

• Asset E, with the highest return (8.2%), also has a 

high risk (6.9%), indicating that investors must 

balance their risk tolerance with return 

expectations.

D. Enhancing Liquidity Considerations: 

Investments should factor in liquidity levels to 

ensure easy exit strategies. Assets with lower 

liquidity (e.g., Asset F) should be carefully 

assessed, especially if investors need short-term 

flexibility. High-liquidity assets like Asset A can 

be included for better financial agility. 

B. Priori t iz ing High ESG Scorers  with 

Competitive Returns: Assets with strong ESG 

performance (e.g., Asset C and Asset D) should 

be prioritized, as they offer a good mix of 

sustainability and financial returns, making them 

attractive for long-term investments.

6. Key Recommendations:

• Asset D offers a compelling case with a moderate 

return (7.0%) but the lowest risk (4.2%), making 

it an attractive investment for risk-averse 

sustainable investors.

A. Balanced Portfolio Approach: Investors should 

diversify their portfolios by combining high-

return, high-risk assets (e.g., Asset E) with stable, 

low-risk investments (e.g., Asset D). This 

strategy ensures a balance between financial 

growth and sustainability goals.

C. Risk-Adjusted Decision-Making: Investors 

must evaluate the risk levels associated with 

sustainable investments and align them with their 

risk appetite. For example, Asset F offers good 

returns but comes with higher risk, making it 

suitable for aggressive investors, whereas Asset 

D is preferable for risk-averse investors.

7.Conclusion:

Budget Constraint: The sum of portfolio weights 

must equal the available capital:

sustainability

where: C is the total investment budget.

Risk Constraint: Portfolio risk is controlled using 

variance minimization:

Constraints and Risk Factors

 

• A Monte Carlo simulation evaluates portfolio 

Where: Smin is the required minimum sustainability 

score.

 

Where: σij is the covariance between assets i and j, 

and Rmax is the investor's risk tolerance.

Sustainability Threshold: The average ESG score 

of the portfolio must meet a minimum sustainability 

threshold:

Liquidity Constraints: Ensures that a portion of the 

investment remains in liquid assets:

• The model incorporates historical financial 

data (returns, risk, volatility) and ESG ratings 

from sustainable investment indices.

Where: L represents liquid assets and Lmin is the 

required liquidity level.

ESG Data Integration and Sensitivity Analysis
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This paper outlines the methodology, data 

sources, and tools available for financial 
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Financial modelling for sustainable investing is 

critical for individual investors looking to align 

their financial goals with their values. By 

incorporating ESG aspects into financial models, 

investors may assess the overall impact of their 

investments and make more educated decisions. 

This paper outlines the methodology, data 

sources, and tools available for financial 

modelling in sustainable investment, serving as a 

basis for both individual investors and 

researchers. As the subject evolves, continuous 

research and development will be critical to 

improving the effectiveness of financial models 

for sustainable investing. The literature on 

financial modelling for sustainable investing 

emphasizes the field's ever- changing nature, the 

significance of including ESG aspects, and the 

crucial role of trustworthy data and innovative 

tools. As sustainable investing grows, continued 

research and development will be critical in 

improving the processes and tools available to 

individual investors. Investors who incorporate 

ESG elements into their financial models can 

better align their portfolios with their values and 

achieve long-term financial performance.

96 97Vol 12 | Issue 2 | July 2025 Vol 12 | Issue 2 | July 2025


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111



