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Abstract: The evolution of financial reporting is being significantly influenced by the dual forces of Artificial Intelligence (AI) 

and Environmental, Social, and Governance (ESG) considerations. As stakeholders demand greater transparency, 

accountability, and sustainability, traditional financial reporting frameworks are proving inadequate in capturing the complexity 

of modern corporate performance. This review paper explores how the integration of AI technologies and ESG metrics is 

reshaping the landscape of financial reporting and disclosure practices. AI is transforming core financial processes by enabling 

automation, real-time data analysis, natural language processing, and predictive modeling. These advancements not only 

increase efficiency and accuracy but also allow for deeper insights into financial health and future risks. Simultaneously, ESG 

reporting has moved from being a voluntary initiative to a regulatory and reputational imperative. Companies are now required 

to disclose non-financial information related to carbon emissions, labor practices, board diversity, and ethical governance. The 

convergence of AI and ESG offers transformative opportunities—AI can facilitate large-scale data extraction, streamline ESG 

data integration, and generate transparent and auditable sustainability reports. However, this integration also raises challenges 

including algorithmic bias, data privacy, the risk of greenwashing, and regulatory uncertainties. This paper reviews current 

applications, global regulatory efforts, ethical considerations, and the evolving expectations from financial professionals. The 
future of financial reporting lies in adopting a hybrid model that combines financial performance with ESG intelligence, 

powered by AI. This fusion not only enhances corporate accountability but also enables more informed stakeholder decision-

making. The paper calls for strategic collaboration between technologists, policymakers, and financial experts to build robust, 

ethical, and adaptive reporting systems fit for the digital and sustainable age. 
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INTRODUCTION   
Financial reporting has long served as the foundation of 

corporate transparency and accountability, offering 

stakeholders crucial insights into a company's financial 

health, operational performance, and future prospects. 

Traditionally focused on quantitative data such as profit 

margins, balance sheets, and cash flows, financial reporting 

is now facing an era of transformation driven by two 

powerful forces: Artificial Intelligence (AI) and 
Environmental, Social, and Governance (ESG) 

considerations. 

 

The growing demand for ESG integration in corporate 

disclosures reflects a global shift in how value is perceived. 

Investors, regulators, and consumers are increasingly 

prioritizing companies that demonstrate environmental 

responsibility, social impact, and sound governance 

practices. As ESG metrics become central to investment 

decisions, organizations are being challenged to report on a 

broader set of non-financial indicators that are often 

complex, qualitative, and dispersed across different 

platforms and sources. 

 

Simultaneously, advancements in AI are disrupting 

traditional business functions by introducing tools capable 

of automating routine tasks, analyzing large datasets, 
detecting anomalies, and providing predictive insights. In 

the context of financial reporting, AI technologies such as 

machine learning, natural language processing, and robotic 

process automation are enabling real-time data processing, 
enhanced risk assessment, and improved decision-making. 

The intersection of AI and ESG presents both 

unprecedented opportunities and significant challenges. AI 

can help standardize and scale ESG reporting, offering 

greater transparency and comparability. It can uncover 

hidden patterns in ESG data, monitor sustainability claims, 

and support integrated reporting frameworks. However, 

these benefits come with concerns about algorithmic bias, 

data integrity, ethical implications, and the readiness of 

regulatory frameworks to govern such technologies. 

 

This review paper aims to explore the dynamic relationship 

between AI, ESG, and the future of financial reporting. It 

critically examines current trends, technological 

advancements, regulatory developments, and the practical 

challenges faced by companies in adopting AI-enabled 

ESG reporting. Through this exploration, the paper seeks to 
provide a roadmap for leveraging technology to meet the 

evolving expectations of modern financial ecosystems. 

 

LITERATURE REVIEW 
The convergence of Artificial Intelligence (AI) and 

Environmental, Social, and Governance (ESG) 
considerations in financial reporting has attracted 

Research Article 

mailto:shilpaalshi@gmail.com
mailto:shilpaalshi@gmail.com


How to Cite: CA Shilpa Alshi. Artificial Intelligence, ESG, And the Future of Financial Reporting. J Mark Soc Res. 2025;2(5):442–446. 
 

 443 

increasing scholarly attention over the past decade. This 

literature review explores foundational research across 
three domains: the evolution of ESG reporting, AI’s role in 

financial disclosure, and the integration of both in modern 

corporate reporting systems. 

 

ESG reporting has evolved from voluntary corporate social 

responsibility (CSR) disclosures to a more structured, 

regulatory-driven framework. According to Eccles and 

Krzus (2018), ESG disclosures are now crucial for long-

term value creation, risk management, and investor 

engagement. However, the lack of standardization and the 

qualitative nature of many ESG indicators present 

challenges in consistency and comparability (Kotsantonis 

& Serafeim, 2019). This has led to an increased demand for 

data-driven solutions that can enhance the credibility of 

ESG reports. 

 

Artificial Intelligence, on the other hand, has shown 
promise in transforming the accounting and auditing 

landscape. Issa, Sun, and Vasarhelyi (2016) highlight how 

AI technologies like machine learning and natural language 

processing (NLP) can automate complex tasks such as 

financial analysis, fraud detection, and report generation. 

AI not only improves efficiency and accuracy but also 

enables real-time insights and predictive analytics, which 

are critical in today’s fast-paced financial environments. 

 

Recent literature has begun to explore how AI can enhance 

ESG reporting. For example, Garcia-Torea, Fernandez-

Feijoo, and de la Cuesta (2020) note that AI can streamline 

ESG data collection from multiple sources, enabling 

companies to produce more timely and comprehensive 

disclosures. Similarly, Schizas and Voulgaris (2021) 

discuss how AI-based tools can monitor social media, 

satellite data, and unstructured documents to identify ESG 
risks and opportunities more effectively. 

 

However, researchers also warn of risks and limitations. 

Concerns such as algorithmic bias, lack of transparency, 

and data privacy challenges remain prevalent (Mittelstadt 

et al., 2016). These issues are particularly relevant when AI 

is applied to ESG metrics, which may lack clear definitions 

or verification mechanisms. 

 

While separate bodies of research have documented the 

benefits and limitations of both AI and ESG reporting, there 

is a growing consensus that their integration represents the 

next frontier in financial disclosure. The literature 

underscores the need for interdisciplinary research, ethical 

governance, and regulatory guidance to ensure that AI-

enhanced ESG reporting delivers meaningful and 

trustworthy information to stakeholders. 
 

ESG IN FINANCIAL REPORTING 
Environmental, Social, and Governance (ESG) is a 

framework that evaluates a company’s non-financial 

performance. 

 Environmental factors assess the impact on 

nature (e.g., carbon emissions, waste 
management, resource usage). 

 Social aspects concern relationships with 

employees, communities, and customers (e.g., 

labor rights, diversity, community engagement). 

 Governance includes board structure, executive 

pay, audit practices, and shareholder rights 

(Eccles & Klimenko, 2019). 

 

Growing Regulatory and Investor Demand for ESG 

Reporting 
There has been a surge in investor and regulatory interest 

in ESG disclosures. Organizations like the Global 

Reporting Initiative (GRI), SASB, TCFD, and the 

emerging ISSB are pushing for standardized ESG reporting 

frameworks (Sullivan & Mackenzie, 2017). Investors 

increasingly use ESG metrics to assess long-term risks and 

sustainability potential, integrating them into capital 

allocation decisions (Amel-Zadeh & Serafeim, 2018). 

 

Challenges in Current ESG Data Collection and 

Reporting 
Despite growing adoption, ESG reporting faces several 
issues: 

 Lack of consistent standards and varying metrics 

 Subjective or qualitative disclosures 

 Data reliability and greenwashing risks 

(Christensen, Hail, & Leuz, 2021). 

Companies also struggle with data fragmentation 

and the high cost of ESG data integration 

(Kotsantonis & Serafeim, 2019). 

 

Impact of ESG Metrics on Financial Statements and 

Decision-Making 
ESG metrics have become a crucial part of financial 

materiality. Firms with strong ESG performance often 

exhibit better access to capital, reduced risk, and long-term 

profitability (Friede, Busch, & Bassen, 2015). However, 

incorporating these metrics into traditional financial 
reporting remains complex and non-uniform, requiring 

careful judgment and cross-functional collaboration. 

 

ROLE OF ARTIFICIAL INTELLIGENCE IN 

FINANCIAL REPORTING 

AI Applications in Financial Data Automation, 

Auditing, and Analysis 
AI technologies are transforming core accounting functions 

by automating data entry, reconciliation, and financial 

forecasting. AI reduces human error, speeds up processes, 

and provides deep analytical capabilities (Issa, Sun, & 

Vasarhelyi, 2016). In auditing, AI assists in detecting 

anomalies and testing large datasets that would be 

impractical manually (Yoon, Hoogduin, & Zhang, 2015). 

 

Natural Language Processing (NLP) for Narrative 

Disclosures 
NLP enables machines to process and generate human 
language. In financial reporting, NLP can analyze annual 

reports, MD&A sections, and ESG disclosures to detect 

tone, readability, sentiment, and potential red flags 

(Loughran & McDonald, 2016). It is also used to generate 

narrative reports automatically based on financial data. 

 

Machine Learning for Fraud Detection, Risk 

Management, and Predictive Insights 
Machine Learning (ML) models are widely used to detect 

accounting fraud and forecast financial distress. These 
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systems learn patterns from historical data and identify 

unusual behaviors, improving internal control and risk 
monitoring (Pham, Dimitrov, & Ho, 2020). Predictive 

analytics also help organizations plan for future market or 

operational risks with higher precision. 

 

Real-Time Reporting and Dynamic Dashboards 

Powered by AI 
AI enables real-time financial reporting through intelligent 

dashboards that visualize key performance indicators 

(KPIs), cash flows, and ESG metrics instantly (Appelbaum, 

Kogan, & Vasarhelyi, 2017). Such tools are particularly 

valuable in decision-making and compliance monitoring, 

allowing stakeholders to act quickly based on live data 

rather than static quarterly reports. 

 

AI-DRIVEN ESG REPORTING 
AI Tools for ESG Data Mining 
Artificial Intelligence (AI) enhances ESG data collection 

by mining large volumes of structured and unstructured 

data from diverse sources. Techniques such as sentiment 

analysis are used to evaluate public perception of a 

company’s social and environmental performance by 

analyzing news articles, social media, and stakeholder 

communications (Rao, 2021). In the environmental 
domain, satellite imagery and geospatial AI are employed 

to track deforestation, carbon emissions, and pollution 

levels (Cervone et al., 2020), providing real-time 

environmental monitoring capabilities. 

 

Automating ESG Scoring and Benchmarking 
AI can automate ESG scoring by analyzing corporate 

disclosures, third-party databases, and public records to 

assign performance scores against predefined ESG 

benchmarks. Companies such as Refinitiv and MSCI are 

already using machine learning algorithms to rate firms on 

ESG parameters (Camilleri, 2020). Automation reduces 

human bias, enhances consistency, and ensures timely 

evaluation of ESG metrics across global companies. 

Case Studies: Companies Using AI for ESG Disclosures 

 IBM employs AI-powered tools to track energy 

usage, carbon emissions, and diversity metrics, 
integrating these into its annual ESG disclosures 

(IBM, 2022). 

 Microsoft uses its AI for Earth program to 

analyze climate data, water use, and supply chain 

sustainability while embedding ESG analytics in 

its cloud offerings (Microsoft Sustainability 

Report, 2021). 

These corporations demonstrate the practical application of 

AI in making ESG data actionable, traceable, and auditable. 

 

Benefits: Increased Transparency, Accuracy, and 

Stakeholder Trust 
AI improves transparency by enabling the continuous 

monitoring of ESG indicators and validating claims 

through third-party data. Accuracy is enhanced by reducing 

human errors and inconsistencies, while stakeholder trust 

increases as disclosures become more data-driven, 
standardized, and independently verifiable (Wamba et al., 

2021). 

 

REGULATORY LANDSCAPE AND 

STANDARDIZATION EFFORTS 

Global Efforts Toward ESG Standardization 
Multiple global organizations are leading the 

harmonization of ESG reporting: 

 Global Reporting Initiative (GRI) focuses on 

sustainability impact disclosures. 

 Sustainability Accounting Standards Board 
(SASB) emphasizes sector-specific ESG metrics. 

 Task Force on Climate-related Financial 
Disclosures (TCFD) promotes climate-related 

risk transparency. 

 International Sustainability Standards Board 
(ISSB) is working on unified global ESG 

reporting frameworks (IFRS Foundation, 2022). 

 

Despite progress, these frameworks differ in scope and 

application, complicating corporate compliance and 

comparability across regions (KPMG, 2021). 

 

How AI Can Help Meet Evolving Regulatory 

Requirements 
AI can support organizations in navigating ESG 

regulations by automatically mapping data points to 

various reporting frameworks. For instance, NLP 

algorithms can extract and classify relevant disclosures 

based on GRI or SASB standards, reducing manual effort 

and improving compliance accuracy (Zhang et al., 2022). 

AI also facilitates continuous regulatory monitoring, 

alerting companies of changes in ESG mandates globally. 

 

Challenges in Integrating AI Systems with Varying 

ESG Frameworks 
Despite AI’s promise, integration with disparate ESG 

standards remains challenging. ESG data often lacks clear 

taxonomies, varies by industry, and may involve subjective 
or localized metrics. AI models trained on inconsistent data 

may produce biased or unreliable outputs (Mittelstadt et al., 

2016). Furthermore, aligning AI tools with evolving 

standards requires constant updates and expert oversight to 

ensure legal and ethical alignment. 

 

RISKS, ETHICAL CONCERNS, AND 

CHALLENGES 

Data Privacy, Bias in Algorithms, and Explainability in 

AI 
AI systems used in financial and ESG reporting often rely 

on sensitive corporate and third-party data. This raises data 

privacy concerns, especially under regulations like the 

EU’s GDPR or India’s DPDP Act. Improper data handling 

could lead to breaches or misuse of personal or proprietary 

information (Wachter & Mittelstadt, 2019). 

 

Another challenge is algorithmic bias, where AI models 
may reflect or amplify societal biases present in the training 

data. For example, biased social sentiment or incomplete 

datasets can skew ESG assessments, potentially harming 

reputational or investment outcomes (Barredo Arrieta et al., 

2020). Moreover, the lack of explainability in complex AI 

models (especially deep learning) undermines stakeholder 

trust and limits regulatory acceptance, particularly in high-

stakes financial environments. 

 

Risk of Greenwashing with Automated ESG Reporting 
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Automated ESG tools may enable companies to manipulate 

narratives to appear more sustainable than they are—a 
practice known as greenwashing. When ESG data is 

collected and scored by AI without human oversight or 

third-party verification, the system may unintentionally 

validate misleading claims, leading to reputational damage 

and regulatory scrutiny (Delmas & Burbano, 2011). 

 

Integration and Cost Challenges for Small and Mid-

Sized Firms 
While large corporations are adopting AI-driven ESG tools, 

small and mid-sized enterprises (SMEs) face hurdles due to 

the high costs of AI deployment, limited technical 

expertise, and lack of access to quality ESG data (Camilleri, 

2020). Additionally, integrating AI into legacy financial 

systems requires substantial infrastructural changes that 

may be unaffordable for resource-constrained firms. 

 

FUTURE TRENDS AND DIRECTIONS 
Rise of Integrated Reporting: Financial + ESG 
The move toward integrated reporting (IR), which 

combines financial data with ESG disclosures, is gaining 

momentum globally. IR allows stakeholders to understand 

how a company creates long-term value across multiple 

capitals—financial, natural, social, and human (Eccles & 
Krzus, 2018). AI supports IR by streamlining data 

aggregation, interpretation, and visualization in unified 

dashboards. 

 

Predictive ESG Reporting Powered by AI 
Future ESG reporting will become predictive rather than 

retrospective. AI can forecast ESG risks (e.g., future carbon 

liabilities, labor strikes) based on historical data, market 

trends, and geopolitical developments (Zhang et al., 2022). 

This enables companies to act proactively rather than 

reactively. 

 

Role of Blockchain with AI for Immutable, Real-Time 

ESG Disclosures 
The integration of blockchain with AI offers new 

possibilities for secure, traceable, and real-time ESG 

disclosures. Blockchain’s decentralized ledger ensures data 

immutability and auditability, while AI processes, 
validates, and analyzes data. Together, they support higher 

transparency and stakeholder confidence (Tapscott & 

Tapscott, 2017). 

 

Evolving Role of CFOs and Auditors in an AI-Driven 

Reporting Environment 
As AI becomes central to reporting, Chief Financial 

Officers (CFOs) and auditors must transition from 

traditional number-crunching to becoming data strategists 

and ethical stewards. They will be responsible for AI model 

validation, governance, and interpreting predictive ESG 

insights (Appelbaum et al., 2017). Auditors, in particular, 

will need to audit AI-generated reports and ensure the 

integrity of both financial and ESG outputs. 

 

CONCLUSION 
This review paper has explored the dynamic intersection of 

Artificial Intelligence (AI) and Environmental, Social, and 

Governance (ESG) in the context of financial reporting, 

highlighting a transformative shift toward data-driven, 

transparent, and predictive disclosure practices. The 

integration of AI into ESG and financial reporting offers 
significant opportunities: automating labor-intensive 

processes, enhancing data accuracy, enabling real-time 

monitoring, and generating actionable insights for 

stakeholders. From ESG data mining using sentiment 

analysis and satellite imagery to automated ESG scoring 

and real-time dashboards, AI is rapidly becoming a central 

tool in the evolution of corporate transparency. 

 

However, this technological shift is not without its 

challenges. Risks such as data privacy breaches, 

algorithmic bias, lack of explainability, and the threat of 

greenwashing underscore the ethical complexities of using 

AI in ESG domains. Small and mid-sized firms also face 

significant integration and cost barriers, which may widen 

the digital divide in responsible reporting. 

 

Crucially, AI should be seen as an enabler rather than a 
replacement. It can enhance—but not replace—human 

judgment, ethical reasoning, and industry-specific 

contextual understanding. Human oversight remains 

essential to ensure that AI-generated outputs are accurate, 

fair, and aligned with both financial and societal goals. 

 

Looking ahead, the future of financial reporting lies in 

integrated reporting, where AI-powered tools combine 

traditional financial data with ESG performance in real 

time. Emerging technologies like blockchain will further 

reinforce the credibility of these disclosures, making them 

immutable and auditable. Moreover, predictive ESG 

reporting will allow businesses to anticipate risks and 

opportunities, shifting from reactive compliance to 

proactive sustainability strategy. 

 

To fully realize this vision, a collaborative approach is 
imperative. AI developers, ESG professionals, financial 

experts, regulators, and policymakers must work together 

to build transparent, scalable, and ethical AI systems. Only 

through such interdisciplinary collaboration can 

organizations navigate the complex challenges of the 

digital ESG era and build a reporting ecosystem that 

supports long-term value creation and sustainable growth. 
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