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Abstract:  

This article critically analyzes existing Environmental, Social, and 
Governance (ESG) measurement models in accounting, evaluating their 
effectiveness and limitations in quantifying sustainability. It explores cost-based 
models, market-based models, asset-based models, and integrated reporting 
frameworks, highlighting their diverse approaches and underlying challenges. The 
article delves into issues of standardization, data quality, subjectivity, materiality, 
greenwashing, and short-termism. It emphasizes the need for continuous 
improvement, standardized reporting, and leveraging emerging technologies like 
blockchain and AI to enhance transparency and reliability. Ultimately, the article 
advocates for collaborative efforts to build a robust ESG ecosystem that effectively 
guides the transition towards a sustainable future. 
Keywords: ESG measurement; sustainability accounting; integrated reporting; 
quantifying sustainability; ESG performance. 
Jel Classification Codes : G11, M41, Q56, O16. 
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1. Introduction  
The global business and investment landscape is witnessing 

transformation driven by environmental, social, and governance 
(ESG) factors, which are assuming an ever-increasing prominence due 
to sustainability concerns such as climate change and social 
inequality. This shift has also brought strict regulations and high 
stakeholder scrutiny, making companies consider ESG performance 
and disclosure priority. Within this ever-changing landscape, 
accounting serves to define and stimulate transparency and 
accountability in quantifying and reporting ESG performance. 
Relevant to this, accountants contribute through the development of 
relevant metrics, strong data collection systems, and implementation 
of established ESG reporting frameworks such as GRI and SASB for 
the purposes of consistency and comparability of disclosure of ESG 
information (GRI, 2021; SASB, 2023). ESG integration in financial 
planning and analysis helps accountants to link the sustainability 
aspirations with core business strategies, hence driving accountability 
to realize long-term value. 

All of this makes it really hard to compare companies' ESG 
performance across industries and regions in a standardized way. 
There is no universally accepted framework, and common metrics are 
also one of the key challenges from both a quantitative and qualitative 
perspective that would aid in the promotion of an ESG-driven 
investment culture. This makes an even bigger barrier to deal with, as 
availability and quality of data remain elusive for accurate and reliable 
ESG assessment, mostly dealing with complex global operations and 
emerging sustainability issues (Khan, Serafeim, & Yoon, 2016). Such 
complexities call for continued efforts, not just in advancing 
methodologies for measurement and data quality, but also to 
increasingly establish more standardized reporting frameworks. 

Overcoming these barriers is of paramount importance to 
reassure the credibility, comparability, and usefulness of ESG 
information for investors, companies, and society at large. This article 
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critically analyzes current ESG performance measurement models in 
accounting. This will go a long way in dissecting the strengths and 
weaknesses of various approaches. In going through the complexities 
and challenges encountered while measuring ESG, it is the hope of 
this article to provide some meaningful insights into a rapidly 
changing landscape that will serve as a driver toward the formation of 
strong and reliable ESG measurement practices going forward. 
2. Literature Review 

The ESG field of measurement is currently bubbling with 
massive interest and activity, reflecting the emerging recognition of 
the relevance of the ESG issues in making investment and corporate 
valuation (Eccles et al., 2014; Khan et al., 2016). There is evidence 
that a relationship between ESG performance and financial 
performance, if at all present, remains positive in nature, although the 
kind and strength of such a relationship remain subject to debate 
(Friede et al., 2015). However, ESG performance measurement faces 
some challenges in standardization, data limitations, and subjectivity 
in assessing some of the ESG factors (Eccles and Krzus, 2010). So, 
the center of the debate here is whether standardization will improve 
transparency, reduce greenwashing, and potentially help capital 
efficiency in the allocation of funds towards sustainable activities 
(Eccles & Krzus, 2010). Proponents of flexibility, on the other hand, 
highlight the varied nature of ESG issues, noting that such metrics 
should be put in place to ensure that industry-specific challenges and 
company-specific impacts are noted (Khan et al., 2016). ESG ratings 
are rated with multiple methodologies, especially after the surge of 
standardized tools, such as the EU Taxonomy (Dimmelmeier, 2023). 

Other important discussion will be the relative importance in 
financial materiality and impact materiality in ESG assessment. This 
would, therefore, give the ESG factor of financial materiality more 
weight to ESG issues that have direct financial impact on companies 
and are therefore more closely related to investors' interests in risk and 
return (Eccles et al., 2014). Its main difference with impact materiality 
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is that it looks for the broader societal and environmental 
consequences of company action, reflecting the views of a wider 
group of stakeholders relative to the company's role in sustainable 
development (GRI, 2021). The very idea of double materiality makes 
things even more complicated in the sense that the company has to 
assess both these impacts and hence find recognition of 
interdependence between financial and sustainability concerns 
(Ursula, 2019). 

The methodologies used in the ESG measurement models 
research cut across all methodologies. In this regard, quantitative 
methodologies use econometric modeling and event studies, where 
statistical analysis is made regarding the relationship between ESG 
performance and financial returns (Friede et al., 2015; Eccles et al., 
2014; Klassen & McLaughlin, 199). The qualitative approaches, such 
as case studies and content analysis, result in nuances in ESG 
implementation and reporting, with rich, context-specific 
understanding (Waddock, 2004; Michelon, 2011). This mirrors the 
trend of mixed-method approaches, wherein both quantitative and 
qualitative methods are integrated to get a wholesome perspective of 
the complexity in measuring ESG (Dimmelmeier, 2023). The ESG 
measurement field, on the other hand, has evolved from its social and 
environmental accounting roots (Bauer & Fenn, 1972; Short, 1976) to 
the point of its standard reporting frameworks—GRI and SASB (GRI, 
2021; SASB, 2023). Moreover, worldwide initiatives and regulatory 
changes have further increased the integration of ESG considerations 
into mainstream business and investment practices (UN Global 
Compact, 2023; PRI, 2023; Ursula, 2019). The advances in 
technology offer potential for better collection and analysis of data 
(Hernandez et al., 2023). Notwithstanding the progress, however, 
challenges to address remain, such as standardization and data quality, 
among others, which compromise the complexities of measuring 
sustainability. Continuous innovation and collaboration should be the 
key factors for consolidating a robust ESG ecosystem and giving clear 
guidance in the successful transition towards a sustainable future. 
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3. Research design 
The research is aimed at making a critical examination of the 

effectiveness and limitations of the existing ESG measurement models 
being used in accounting to quantify sustainability. Accordingly, the 
research design will provide for a direct analysis of some of the more 
popular ESG measurement models and frameworks that exist, up to 
and including those developed by the Global Reporting Initiative 
(GRI), Sustainability Accounting Standards Board (SASB), and the 
Task Force on Climate-related Financial Disclosures (TCFD). Each 
model will be assessed against the specified scope and 
comprehensiveness, objectiveness and reliability, relevance and 
materiality, comparability and transparency criteria. The analysis is 
going to identify and discuss the strengths and weaknesses of the 
identified models with respect to the overall appropriateness for given 
purposes and contexts, acknowledging potential bias, limitations, and 
unintended consequences that specific measurement approaches hold. 
Issues dealing with data quality and data assurance will therefore be 
recognized, considering the risk of greenwashing and the necessity for 
uniform standards in reports. 

Based on this critical analysis, the research would suggest what 
improvements are required in the measurement models for ESG in 
accounting to make them more effective and reliable. In that respect, 
the paper would likely offer recommendations indicating an approach 
to the development of more standardized metrics, improvements in 
data verification processes, and the integration of ESG considerations 
in basic principles of accounting. Besides, this research will spot the 
possible areas for further research, such as finding the relation 
between ESG performance with financial value creation or 
researching the impact of "carrots" and "sticks" on corporate behavior 
and investment decisions. The design of this research is directly 
analytical of the existing models and proposes improvements related 
to the considered development of robust and reliable methods of 
sustainability quantification in accounting. 
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4. Analysis of Measurement Models 
The need for quantification and reporting performance on ESG 

issues has, therefore, promoted the development of various models in 
the accounting arena, each with numerous approaches and 
methodologies that appeal to diverse aspects of sustainability 
assessment. The paper examines strengths and weaknesses of key 
ESG measurement models in view of relevance, reliability, 
comparability, and practicability. 

Fig. 1 The plan of Analysis of Measurement Models 
Source: prepared by researchers. 
4.1 Cost-Based Models 

Cost-based models provide a more systematic way of 
quantifying the financial implications of a company's ESG 
performance, capturing both direct and indirect costs related to 
environmental and social factors. The models are of high value, both 
to internal decision-making, risk management, and external reporting, 
and to promoting increased transparency and a more detailed 
comprehension of the general impact a company has. 
4.1.1 Environmental Cost Accounting (ECA): 
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Environmental Cost Accounting (ECA) is an accounting system 
that helps in the identification, measurement, and reporting of all 
environmental costs, which a firm's actions and activities incur (Jasch, 
2003). This involves direct costs of pollution control, waste disposal, 
and other overhead, and indirect costs of decreased productivity due to 
environmental incidents, and possible future costs from environmental 
risks (UNCTAD, 2008; Epstein & Roy, 2001). ECA gives a sense to a 
company of what its environmental load is and identifies areas of 
improvement and cost reduction. Thus, ECA uses a wide range of 
methodologies, each with strengths and limitations. Input-Output 
Analysis takes into consideration the environmental costs occurring 
throughout the supply chain and production processes, and therefore is 
a very inclusive way of establishing the environmental footprint of a 
product or service (Leontief, 1986). However, these last 
methodologies can be data-intensive and sometimes rely on 
assumptions. For instance, in the area of life cycle impacts, there may 
sometimes be reliance on assumptions of the environmental impacts 
of different inputs and outputs. Activity-Based Costing (ABC) 
allocates the environmental costs to the particular and identified 
activities or processes within the firm, thus it offers accurate cost 
drivers and opportunities for improvements (Jasch, 2003). However, 
this entails very detailed operational understanding and is very 
complex to be operationalized. Life-Cycle Assessment (LCA) is the 
evaluation of environmental impacts a product or service can cause 
throughout its life, from extraction of the raw material up to the 
ultimate disposal (Curran, 2012). While the process can yield valuable 
insight, it can also be time and resource-consuming. 
4.1.2 Social Cost Accounting (SCA): 

The Social Cost Accounting (SCA) approach is an attempt to 
quantify social impacts in areas like employees, communities, and 
society. This includes a broad range of costs paid for from expenses on 
employee health and safety (e.g., workplace accidents and illnesses), 
expenses for training and development, expenses incurred by turnover 
and absenteeism, product safety, consumer protection, and ethical 
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practices in sourcing and community development initiatives (Epstein 
& Buhovac, 2017; IFAC & IIRC, 2021; UN Global Compact, 2004). 
SCA methodologies often involve several key approaches. Social 
Impact Assessment (SIA) is an assessment of the likely social impacts 
that a type of project or activity has before it is implemented; it 
determines possible risks and proposes opportunities to discourage 
harmful impacts and support beneficial ones. Social Return on 
Investment (SROI) is a measure of the social value created by a 
company's activities, usually stated as a ratio of the social benefits of 
its financial costs (Moore, M. et al., 2012). SCA requires the 
involvement of stakeholders in that it requires gathering input from 
them, with an understanding in the company's activities of social 
impacts and areas that need further improvement, including fostering 
dialogue and collaboration with the communities and other 
stakeholders (Freeman, 1984). 
4.1.3 Strengths and weaknesses of Cost-Based Models: 

Cost-based models offer a few advantages for a company in 
measuring and understanding the financial implications of its ESG 
performance. These models enhance the financial transparency and 
accountability of the company for its internal and external 
stakeholders through measuring the costs related to the environment 
and society (Eccles & Krzus, 2010). This openness greatly facilitates 
the ability to take more informed decisions on investments, 
operations, and management of adverse effects, so that resource 
allocation can be optimized and potential negative impacts reduced 
(Schaltegger & Burritt, 2018). Furthermore, cost-based models may 
represent the areas where efficiency is optimized and resources are 
used with the best performance, so that lower costs could be obtained, 
while the sustainability performance is improved (Jasch, 2003). Such 
models could prove to be motivating with regard to making the 
organizations practice more environmentally and socially sensitive 
approaches if the models are to emphasize financial benefits, such as 
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reduced energy consumption or increased well-being (Kramer& 
Porter, 2011). 
4.2 Market-Based Models 

Market-based models of ESG measurement leverage market 
forces and investor behavior to evaluate and incentivize corporate 
sustainability performance. Market-based models rely on the 
information and readily available data with attached market signals to 
offer insights on how the ESG factors are being perceived and valued 
by investors to influence capital allocation and corporate behavior. 
4.2.1 ESG Ratings and Indices: 

ESG ratings and indices have become new tools for investors to 
integrate sustainability considerations into their decision-making 
processes. Organizations that specialize in the field of corporate 
sustainability include MSCI, Sustainalytics, and Bloomberg ESG Data 
Service. They rank ESG performance taking into account publicly 
available data and using their own tools (Berg, Koelbel, & Rigobon, 
2022). These are ratings comparing the performance of firms within 
their industries and across large market niches to help the investor 
spot industry leaders and laggards (Chatterji et al., 2016). Further, if 
indices are constructed based on these ratings, they will track 
companies with superior ESG profiles and support the creation of 
investment portfolios based on sustainable values and goals of the 
investor (Dorfleitner, Utz, & Halbritter, 2015). However, ESG ratings 
and indices exhibit methodological differences even within rating 
agencies that make consistency and comparability across different 
providers cumbersome (Berg et al., 2022). Further, the publicly 
available data may be easily compromised with biases and lack of 
accuracy if companies have little disclosure or complex operations 
(Gibson, Krueger, & Renneboog, 2021). Besides, the problem of 
"greenwashing" may arise, where companies would develop and 
disclose data selectively for the objective of increasing the ESG 
artificially (Cho, Lee, & Pfeiffer, 2019). Thus, the investors should be 
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sensitive to these limitations and have an open mind on ESG ratings 
and indices that he or she should incorporate them into their strategies. 
4.2.2 Sustainability-Linked Bonds and Loans: 

Sustainability-linked bonds and loans are financial instruments 
pointing directly at a company's debt financial terms linked to 
predefined sustainability goals (UNEP FI, 2020). These instruments 
provide a company with a material incentive to advance its 
sustainability efforts by offering them financial rewards, for example, 
through lower interest rates or reduced costs of borrowing, when 
certain ESG performance goals are reached (Carney, 2020). 
Sustainability performance targets are specific typical to the typical 
general sustainability strategy of the company and could include areas 
of greenhouse gas emissions, renewable energy, water conservation, 
or diversity and inclusion goals typical to the company (UNEP FI, 
2020).  

In sustainability-linked bonds and loans, there are preset targets 
and mechanisms for verification that ensure transparency and 
traceability for a company's sustainability efforts (UNEP FI, 2020). 
This approach ensures companies are held accountable for the goals 
and enable the investor to have confidence in the intent of the 
sustainability commitments. Further, they serve to expand the market 
of sustainable finances, since they attract capital towards companies 
committed to sustainable activity (Tolliver et al., 2020). In so doing, 
the capacities in sustainable finance channels are developed to enable 
the country transit into a more sustainable and just economy. 
4.3 Asset-Based Models 

Asset-based models of ESG measurement are those models 
which give recognition and value to assets that are intangible and 
associated with environmental and social performance. They go 
further than traditional financial accounting, which focuses primarily 
on tangible assets, and recognize the importance of both natural and 
social capital to the process of creating value and sustainability. This 
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would enable the firm to be accounting for those intangible assets 
within their accounting framework, seeking to enable them to be 
establishing a clearer picture of the overall performance and impact 
these intangible assets have on the environment and society. 
4.3.1 Natural Capital Accounting (NCA): 

Natural Capital Accounting (NCA) means there is an attempt to 
quantify the often-underrated value of nature's resources and this 
information has to be incorporated into economic decision-making 
(TEEB, 2010). Through the quantification and monitoring of physical 
stock and flow of resources, assigning monetary value, and integrating 
the values of nature into the national accounts, NCA brings out the 
salience of natural capital to economic systems and encourages 
practicing sustainable resource management (The World Bank, 2017; 
UN Statistics Division, 2021). The core strength of NCA is the ability 
to sensitize the public about their economy's reliance on nature. 
Possible economic and social costs that may arise from degradation of 
the environment (TEEB, 2010) include measurement of natural capital 
in NCA, together with other information, helps promote more 
conscious environmental choices in policy decisions and corporate 
sustainability initiatives, and investment strategies (Dixon et al., 
2018). Besides, NCA can also incentivize natural resource 
conservation and restoration by showing their economic value and the 
costs associated with depleting or degrading the resources (TEEB, 
2010). 

On the other side, NCA also has its downsides. It often includes 
subjectivities and sometimes complexities in assigning monetary 
values to nature's resources and ecosystem services, which are ridden 
with uncertainty and limitations, in actuality, to capture the real 
intrinsic value of nature (TEEB, 2010). Data gaps can compromise the 
accuracy of NCA assessments, mainly in developing countries, or for 
some ecosystem services (The World Bank, 2017). Besides, NCA is 
weakly integrated with mainstream economic and accounting systems; 
thus, it may not be able to bring out its broader effect on decision-
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making without being widely put into use (UN Statistics Division, 
2021). 
4.3.2 Social Capital Accounting (SCA): 

Social Capital Accounting (SCA) aims at measuring and 
assessing the value of social resources and relationships that lead to 
organizational success (Adler & Kwon, 2002). This is made up of 
human capital (skills and experience of employees), relational capital 
(relationships with customers, suppliers, and communities), and 
structural capital (the organizational structures that make it easy for 
people to work together and share knowledge). SCA recognizes this as 
an intangible asset, the basis for creating value and achieving 
competitive advantage over the long term that goes beyond pure 
financial metrics (Edvinsson & Malone, 1997). This is done through a 
variety of methodologies in SCA, often including metrics from and 
about human capital (employees' satisfaction, engagement, and 
training), relationship metrics (customers' satisfaction, and the 
community as stakeholders), and structural capital metrics 
(effectiveness of organizational structures in carrying out practices 
aimed at innovation and collaboration) (Becker et al., 2001; Lev, 
2001; Sveiby, 2007). As SCA measures and values relationships with 
its stakeholders, this serves to highlight those most relevant to 
improving engagement and increasing trust, with strengthened 
relations leading to better social license to operate (Fombrun & 
Rindova, 1996). More significantly, SCA can present an insight that 
helps companies develop a sustainable business practice so that it is a 
win-win situation for employees, the community, and society at large 
towards long-term value creation and a positive social impact (Eccles 
& Krzus, 2010). However, SCA does have challenges of its own. As in 
NCA, the quantification and value of intangible social assets are often 
difficult, many times drawing on proxy indicators and/or subjective 
assessments (Adler & Kwon, 2002). Particularly in some of the 
dimensions of social capital, such as those of trust and social 
cohesion, the information is hard to get, and this may limit one from 
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obtaining a precise and reliable estimation (Nahapiet & Ghoshal, 
1998). The dynamism in social capital is constantly in flux; explicit 
monitoring and reassessing are therefore needed for its dynamic 
impacts on corporate performance (Nahapiet & Ghoshal, 1998). 
4.4 Integrated Reporting Models 

The integrated reporting models signal a paradigm shift in 
corporate reporting from traditional siloed thinking within financial 
reporting toward a more joined-up, holistic view of how value is 
created and depleted. The models identify that there are interrelations 
between financial, environmental, social, and governance issues, and 
hence there is a need to consider the broader analysis of organizational 
impacts on society and the environment relative to the broader 
financial performance of the company. This shift reflects the growing 
recognition that long-term value comes from the responsible 
management of not only financial capital but also natural, social, and 
human capital. 
4.4.1 The International Integrated Reporting Framework (IIRF): 

The International Integrated Reporting Council (IIRC) has 
played a core role in urging for a more holistic approach to corporate 
reporting through its framework set in 2010 (IIRC, 2013). This puts 
into focus the interrelationships of financial, environmental, social, 
and governance (ESG) issues in creating value and further steers a 
company in applying 'integrated thinking' into the accounting and 
business activities of the firm (Eccles & Krzus, 2010). Integrated 
reports, under guidance from the IIRC framework, provide a full 
perspective into a company's process of value creation that comprises 
the forms of capital and its impact on long-term sustainability (IIRC, 
2013). "Integrated reporting" is a modern approach that bears several 
advantages since the reporting involves all aspects of company 
performance—from a more holistic view beyond financial results to 
the areas of sustainability and value creation for many stakeholders 
(Eccles & Krzus, 2010). Doing so recognizes financial and non-
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financial factors as interdependent, nurturing a value creation 
perspective over the long term that has to do with the value of 
sustainability in business practices (IIRC, 2013; Eccles & Krzus, 
2010). It further heightens transparency and dialogue with 
stakeholders who build trust and understanding in respect to a 
company's overall impact on and contributions to a sustainable future 
(Eccles & Krzus, 2010; de Villiers et al., 2021). Furthermore, the 
integration of ESG issues in the reporting process motivates the firm 
to set its sustainability goal in line with the business strategy as a 
whole by injecting sustainability in the core operations and decision-
making (Eccles & Krzus, 2010). 

However, there are certain risks associated with the 
implementation of an integrated reporting initiative. It requires a 
radical change in mindset and organizational culture. Investment is 
required for breaking down silos and fostering collaboration (Adams 
& Frost, 2008). If these criteria are not found, it is clear that there will 
be a problem of comparability over companies that will cripple 
stakeholders' efforts towards benchmarking performance (Eccles & 
Krzus, 2010; Larcker & Watts, 2020). Being both narrative and 
qualitative, integrated reports may lead to opportunities for 
"greenwashing." This means reports should be credible and 
transparent as they are made to highlight to the stakeholders (Cho & 
Lee, 2019). Other effects may be of a more complex or subjective 
character to measure or assign a value, such as on social or 
relationship capital and their measurement, requiring further 
development of robust metrics and methodologies. 
4.4.2 Other Integrated Reporting Initiatives: 

Several organizations and initiatives work in conjunction with 
the IIRC framework to promote integrated reporting principles and 
enhance corporate sustainability practices. A clear comprehensive 
guide on diverse ESG topics and metrics to be used in line with 
financial reporting for sustainability reporting is the Global Reporting 
Initiative (GRI) Standards (GRI, 2021). This integration helps to 
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ensure an integrated look at the performance of a company that spans 
financial and sustainability. The Sustainability Accounting Standards 
Board (SASB) Standards provide metrics for industry-specific 
measurements and help disclose the issue that has been determined for 
financial materiality (SASB, 2023). These standards can be applied in 
an integrated report to increase the relevancy and comparability of 
ESG information for an investor, related to factors directly influencing 
the financial performance of a company. 

The Task Force on Climate-Related Financial Disclosures 
(TCFD) recommended that companies integrate reporting of climate-
related risks and opportunities in their financial filings (TCFD, 2017). 
Harmonizing the recommendations of the TCFD with the wider 
integrated reporting framework would see climate-related risks and 
opportunities of the full spectrum of a company considered, and 
hence, the reporting would be more transparent and open for effective 
decision-making. Together with the IIRC framework, this forms part 
of the important step towards a more comprehensive and sustainable 
corporate reporting. Although some implementation challenges are 
standardization and ensuring the integrity of disclosures, the 
increasing adoption of integrated reporting is part of a broader shift 
toward a more holistic understanding of corporate performance in 
relation to society and the environment. 
5. Emerging Technologies in ESG Measurement 

The rapid evolution of technology is increasingly transforming 
the extremely dynamic field of ESG measurement. These include 
emergent technologies like blockchain, artificial intelligence (AI), and 
big data analytics that present promising, even if disruptive, solutions 
in the quest for the correction of some of the persistent challenges 
facing data collection, analysis, verification, and transparency, all with 
ESG reporting. These technologies will enable a change in how 
companies measure, manage, and communicate their sustainability 
performance to receive greater trust and accountability from the 
stakeholders. 
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5.1 Blockchain for Transparency and Traceability 
The blockchain technology, through its distributed ledger system 

and capabilities of recordkeeping that are immutable, therefore offers 
a secure and transparent platform that can track E, S, and G data 
across complex supply chains and prove the origin of products and 
services that are sustainable in nature. This creates an auditable trail of 
ESG activities that can increase trust and decrease the risk of 
greenwashing (Saberi et al., 2019). For example, Choi (2022) provides 
an outline of companies that have developed platforms, established 
using the technology of the blockchain, solely to track the origin and 
movement of raw materials in order to guarantee ethical sourcing and 
management of a supply chain. This value is very important for 
industries with complex supply chains, such as mining, agriculture, 
and apparel. 
5.2 Artificial Intelligence for Data Analysis and Insights 

AI-powered tools are changing how ESG data analysis takes 
place, through their ability to allow companies to process huge 
volumes of information from a variety of sources such as satellite 
imagery, sensor networks, and social media. ESG data, and the use of 
AI algorithms to recognize patterns, trends, and even deviations in the 
data, offer valuable insights pertaining to critical areas including risk 
assessment, optimization of performance, and predictive analytics 
(ACCA, 2020). For example, AI could be instrumental in satellite 
imagery scrutiny for tracking deforestation or change in land use 
during conservation practices to aid in environmental impact 
assessment and monitoring. Besides, Deloitte (2021) has pointed out 
that AI is the analysis of social media sentiment and news articles that 
assess the perception of the stakeholders against the ESG performance 
of a company in order to provide useful feedback that helps manage 
reputation and engagement of stakeholders. 
5.3 Big Data Analytics for Comprehensive ESG Assessment 
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The advantages of big data analytics used in the integration and 
analysis of ESG data from various sources include enabling one to 
capture a full and holistic sense of information regarding the 
company's sustainability performance. It holds that with a 
combination of internal data and the use of outside sources of 
information, such as the use of environmental databases, social impact 
indicators, and governance indices, they help companies take a well-
considered decision on areas which require most of their strategy 
improvement (EY, 2021).  For example, big data analytics could be 
used to determine the impact on the environment caused by a firm; it 
would include energy consumption data and greenhouse gas emission 
readings along with water usage and waste generation numbers. 
Similarly, Dawson, et al. (2023) bring out that social impact data, 
which touches on employee demographics, diversity metrics, and 
community development programs, have been used to evaluate social 
performance. 
5.4 Challenges and Opportunities 

However, with this huge potential from emerging technologies 
in improving ESG measurement, it has some stumbling blocks. Data 
privacy, standards, and bias in AI algorithms are certain aspects that 
need to be given consideration either within platforms or against these 
platforms. Furthermore, the technologies need to assure equal access, 
and the companies and stakeholders have to build the capabilities that 
will see them realize their full potential in society.  But even with 
these challenges, integrating those technologies in ESG measurement 
is, in fact, a great opportunity for furthering transparency, 
accountability, and informed decision-making in the direction of a 
more sustainable future. This trend would make these technologies 
play a more major role in the way the ESG landscape is drawn, 
fostering a data-driven vision for sustainability management by 
stakeholders and allowing for better choices. 
6. Critical Evaluation 
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Although these different forms of ESG measurement models 
provide useful tools to measure and report sustainability 
performances, their weaknesses should be recognized, and it should be 
scrutinized whether they actually render transparency, comparability, 
and informed decision-making. 
6.1 Standardization and Comparability 

This has, however, resulted in a lack of standardization: every 
one of the ESG reporting frameworks and metrics cannot compare the 
ESG performance among companies across industries or regions. This 
makes it harder for an investor to be able to benchmark companies and 
thus make an informed decision regarding investments. Despite many 
harmonization efforts taking place worldwide, such as the 
International Sustainability Standards Board (ISSB), the pursuit of a 
global consensus still seems like an unachievable, very delicate task 
(IFRS Foundation, 2021). 
6.2 Data Availability and Quality 

On the ESG measurement process, a high dependency is based 
on accurate and reliable data. The quality and availability of data, 
especially for Scope 3 emissions and the metrics of impact on people 
and society, are so varied between one company or one industry and 
another. For companies with complex supply chains or global 
operations, it may be hard to obtain complete and verifiable 
information, which would then likely impede an accurate and 
comprehensive assessment (KPMG, 2022). Moreover, the lack of 
standardized data collection methods leads to inconsistencies and 
poses challenges while comparing ESG performances across the 
companies. 

 
 

6.3 Subjectivity and Measurement Bias 
Many ESG factors include qualitative aspects that are hardly 

objectively quantifiable. Almost always, abstract notions such as 



Quantifying Sustainability: A Critical…         Journal of Economic & Financial Research 

Volume 11 / Issue 01                                                                                                579 

"corporate culture," or "employee well-being," and even "community 
involvement," force subjective judgments or interpretations, which in 
turn can mean having to face possible biases in the assessment 
process. Such an option of specific metrics and methodologies may 
also impact the results and, accordingly, raise questions regarding their 
possible manipulation or "greenwashing." (Cho, S. Y., & Lee, C., 
2019). 
6.4 Materiality and Relevance 

It is, however, appreciable that with materiality, ESG issues 
regarding relevance both at the company and industry levels ensure 
that companies focus on relevant issues to the stakeholder. However, 
the reality is materiality assessments are very subjective and 
influenced by such factors as industry dynamics, regulatory 
requirements, and stakeholder expectations. Third, the dynamic nature 
of ESG issues creates its own difficulties, as the relative importance of 
particular aspects may change over time (Eccles & Krzus, 2010). 
6.5 Greenwashing and Misleading Reporting 

This inconsistency in ESG reporting creates a situation that 
makes it easy for companies not to standardize and verify, therefore 
leaving them with sufficient room to effectively undertake 
greenwashing, where they create an appealing, but misleading image 
of ESG performance. This is likely to misguide the investors and 
stakeholders, meaning the ESG disclosures will not be entirely 
credible and hence jeopardize the sustainability initiative. More so, 
there is pressure to ESG performance, which incentivizes companies 
to focus only on some easily measurable metrics and showcase 
selective positive actions rather than the underlying systemic issues 
(Lyon & Maxwell, 2011). 

 
6.6 Short-Termism and Financial Materiality Focus 

Thus, despite growing recognition in recent years of the long-
term value in the strong performance of ESG, many companies still 
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gear short-term financial gains ahead of sustainable practices. This 
may create a focus that narrowly emphasizes financially material ESG 
factors but misses out on equally important social and environmental 
issues, which have no immediate impact on the bottom line, but 
generally contribute to a sustainable environment and society. 
6.7 Cost and Complexity of Implementation 

Full ESG measurement and reporting frameworks can, at the 
same time, represent important investments in resources and dollars, 
especially for smaller entities or those at the beginning of their 
sustainability commitment. In addition, such needs for particular 
expertise, proper data management systems, and assurance procedures 
are additional barriers to entry that might provoke an escalation of 
inequality in ESG disclosure and transparency.  Endeavoring to solve 
these challenges requires a joint effort on the part of standard setters, 
accounting professionals, companies, and data providers. ESG 
measurement methodologies require continuous improvement, 
standardization efforts, enhanced data quality, and greater 
transparency in reporting, which will go a long way in building trust 
and ensuring the effectiveness of ESG as a tool to promote sustainable 
business practices and responsible investment decisions. 
7. Conclusion  

The search for quantifiable and reportable ESG performance has 
driven the development of a patchwork quilt of diverse measurement 
models, each with strengths and limitations. However, cost-based 
models provide financial transparency and insights over risk 
management; on the other hand, market-based models consider 
investor behavior to incentivize sustainable practices. Asset-based 
models incentivize the value of intangible capitals, and integrated 
reporting helps in incentivizing the holistic view of value creation.  
However, substantial challenges remain. The lack of standardization 
makes comparability difficult. Furthermore, data limitations and 
biases to reliability are threats. Issues such as greenwashing and short-
termism further add to the complexity of this landscape. This will 
entail the ongoing effort in methodological improvements, 
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enhancement of the quality of data, and development of more 
standardized reporting frameworks. Blockchain, AI, and big data 
analytics are growing technologies that hold high promises toward the 
betterment of data collection, analysis, and verification, which will 
drive more transparency and trust within ESG disclosures.  

These initiatives will have to fortify an ESG ecosystem that is going 
to aim for the transition to a sustainable future with the greatest 
collaboration and innovation. It represents calling on the stakeholders 
to work together for the existing challenges and co-create solutions in 
a better and more reliable way. This includes standardization 
initiatives supported through investments in data infrastructure, such 
as teamwork for different and diverse stakeholders to promote 
integrated thinking. These efforts demonstrate that, by embracing 
them and leveraging the opportunity that new technologies are 
presenting, the real promise of ESG as a tool to promote sustainable 
business, informed investment decisions, social justice, and equity for 
all will be realized. 
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