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Abstract- Technologies associated with Industry 4.0 are 

changing the strategic landscape of corporate 

governance and sustainability. We are studying the 

implications of Artificial Intelligence (AI) and Machine 

Learning (ML) for Corporate Social Responsibility 

(CSR) performance and Corporate Financial 

Performance (CFP). Theories employed include the 

Resource-Based View (RBV) and Stakeholder Theory. 

This study suggests that AI should be viewed as a high-

order dynamic capability, allowing firms to shift from 

"reactionary compliance" to "proactive social value 

creation". The study draws on a novel multi-sourced 

dataset of firm-level AI adoption rates combined with 

Refinitiv ESG scores to perform panel data regression 

and mediation testing. Initial findings indicated that 

increased AI adoption leads to better CSR performance 

through resource allocation, transparency in supply 

chains, and improved Stakeholder Engagement. 

Further, the relationship with Corporate Financial 

Performance is mediated through CSR performance 

levels, leading to improved Return on Assets (ROA) and 

firm valuations. The paper builds on the emerging 

literature on "CSR 4.0", demonstrating that algorithmic 

efficiencies reduce information asymmetries to more 

easily align corporations with broader sustainable 

development goals. 

 

Keywords: Corporate Social Responsibility, Artificial 

Intelligence, Financial Analysis, Business, Automation, 

Machine Learning, Financial Performance, Operational 

efficiency 

1. INTRODUCTION 

Today's business landscape is best described through 

the lens of a "twin transition"—the parallel evolution 

towards digitalization and sustainability. Firms are 

under increasing pressures to show tangible 

commitments to Corporate Social Responsibility 

(CSR) given global challenges including climate 

change, increasing social inequalities, and supply 

chain ethics. Concurrently, developments in Artificial 

Intelligence (AI) and Machine Learning (ML) provide 

organizations unprecedented computational 

capabilities to analyze and process complex datasets, 

automate decisions, and optimize operational 

efficiencies. The combined forces of AI adoption and 

CSR performance, however, is an unexplored area 

among academia and therefore far from its full 

potential regarding its ultimate contributions to 

financial sustainability. 

Traditional CSR methods often face challenges 

including manual monitoring of performance, 

qualitative reporting, and the inherent reactive 

approach suggesting compliance. During the digital 

era, the concept of "Corporate Digital Responsibility" 

(CDR) provided firms with a definition on how they 

meet their social and ecological responsibilities 

through the ethical and responsible use of digital 

technologies (Weber‐Lewerenz, 2025). The emerging 

concept of "CSR 4.0" demonstrates that digitalization, 

when done correctly, is more than a tool for efficiency, 

but a catalyst for the United Nations Sustainable 

Development Goals (Govindan, 2022). Although there 

is a growing interest digitalising CSR, understanding 

how AI sensibilities lead to social and financial returns 

remain unaddressed. 

The motivation for this research was the need to shed 

light on the "black box" of AI. While academic 

libraries are full of literature indicating that AI has the 

potential to improve operational efficiencies based 

upon (Mitchell, 2025), its role in improving 

Environmental, Social, and Governance (ESG) 

performance is often treated as a by-product instead of 

a strategic approach. Furthermore, literature exploring 

the relationship between CSR and financial 

https://onlinelibrary.wiley.com/doi/abs/10.1002/sd.3094
https://ieeexplore.ieee.org/abstract/document/9767196/
https://www.preprints.org/manuscript/202503.2305


© February 2026| IJIRT | Volume 12 Issue 9 | ISSN: 2349-6002 

IJIRT 192644 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2951 

performance has also yielded mixed results because of 

the high costs associated with social initiatives. We 

argue that through its introduction of "algorithmic 

efficiencies", AI is clearly a way to decrease these 

costs, while making returns more certain and 

predictable. 

We seek to explore and answer three main questions: 

In what capacity does AI and ML improve CSR 

performance across the environmental and social 

dimensions for firms? Does enhanced CSR 

performance translate into market value/performance 

indicators; i.e., profitability and overall firm value? 

Finally, what are the theoretical mechanisms rooted in 

RBV and Stakeholder Theory that explain this 

technological-social synergy....and system 

performance? This should create a framework for 

managers and businesses on how to use AI to make 

profit and purpose. 

This paper makes three contributions. First, it adds to 

the literature on Digital Transformation by empirically 

assessing AI adoption with tangible outcomes to CSR 

from an "aimed" level, which begins to build the 

notion of "Digital CSR" (Amelia, 2025). Second, it 

provides robust econometrics calculating the financial 

payoff of AI-driven sustainability (i.e. tackling the 

profit vs. purpose question). Third, it brings together 

multi-disciplinary perspectives to emphasize the 

significance of ethical AI governance as a new 

obligation to corporate responsibility in the 

algorithmic economy (Torre, 2025). 

2. LITERATURE REVIEW AND THEORETICAL 

FRAMEWORK 

2.1 Corporate Social Responsibility: Evolution in the 

Digital Era 

Corporate Social Responsibility has evolved over 

time, verging from CSR 1.0 philanthropy (e.g. 

donations) to CSR 3.0 strategy, and finally CSR 4.0 

currently. It is clear that CSR cannot mean only that 

the responsibility of companies involve some 

minimum such as the protection of the environment or 

volunteering for their communities; we now must 

consider, in the current digital era, the ethics of 

managing data or striving for digital inclusivity to 

overcome the digital divide (Nirojan, 2024). The 

proliferation of digital tools, along with the growth in 

more collaborative, co-created CSR efforts has 

allowed for CSR practices to expand in both scale and 

scope, representing new possibilities for sustainable 

development (Herath, 2024). 

There is evidence CSR will emerge as a double-edged 

sword in the digital economy; increased 

competitiveness, but greater demands of firms for 

transparency and accountability (Liu, 2024). The 

development of "Digital CSR" is the adoption of 

Industry 4.0 technologies (e.g. Internet of Things, 

blockchain, Artificial Intelligence) to monitor and 

report social impact in real-time (Zaitsev, 2024). This 

ability to reach and communicate with stakeholders in 

real-time allows firms to address whichever 

stakeholder agendas may emerge, whereby by 

converting CSR into a more quantitative, data-driven 

discipline rather than simply qualitative narrative 

(Atanasov, 2023). 

2.2 Artificial Intelligence and Machine Learning as 

Drivers of Operational Efficiency 

Artificial intelligence and machine learning have 

gained tremendous attention and recognition in terms 

of how they can optimize business process 

management (Abbasi, 2025). By using advanced 

analytics, AI has allowed firms to gain deep 

understanding of their firms' operations, for 

optimizing how production processes and more 

efficient use of resources (Zong, 2025). Improvements 

to operational efficiency through AI is not limited to 

manufacturing business; AI-driven business analytics 

have demonstrated substantial improvements to 

productivity and cost efficiency across a number of 

business sectors (Chowdhury, 2024). 

AI's impact on operational efficiency represents a 

necessary precursor to CSR performance. For 

example, AI convolutional robotic and automated 

systems optimize energy usage and waste 

management addressing environmental aspects of the 

organizational CSR (Rane, 2024). Moreover, machine 

learning based algorithms forecast organizational risks 

as well as optimize resource allocation, which 

strengthens the stability of the firms operational base 

and in turns enable greater consistency in pursuing 

social endeavors (Sultan, 2024). Cost reductions 

associated with operational inefficiencies created 

through AI equally enabled firms with "financial 

slack" allowing businesses to conduct meaningful 
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CSR activities without the hindrance to the bottom line 

(Mohammed, 2024). 

 

2.3 Theoretical Foundations: Resource Based View 

and Stakeholder Theory 

The relationship between AI, CSR, and financial 

capital performance will be explained through two 

theoretical lenses: Resource-Based View and 

Stakeholder Theory. 

Resource-Based View (RBV) 

The RBV claims firms attain sustainable competitive 

advantage by acquiring and leveraging resources with 

the following characteristics: Valuable, Rare, 

Inimitable, and Non- substitutable (VRIN) (Willie, 

2025). Within the context of the digital economy, AI 

is increasingly viewed as a new higher-order 

capability that fit in the VRIN criteria. In contrast to 

IT infrastructure, AI is mainly described by an 

"algorithmic-based view", in which the interplay of 

data, models and organizational systems represent a 

potential unique competitive advantage (Dzreke, 

2025). 

When relating RBV to CSR, we suggest that AI 

adoption will enable firms to build "green" and 

"social" capabilities that are "inimitable" by 

competitors. For example, if a company uses ML to 

optimize its global supply chain in terms of cost and 

carbon footprint, it is developing a complex, path-

dependent resource that enhances the company's 

reputation and operational resilience (Lee, 2025). 

With respect to CSR, combining technological 

prowess with social legitimacy constructs a "socially 

complex" resource that drives sustained performance 

(Kamardi, 2025). 

Stakeholder Theory 

Stakeholder Theory suggests firms aim to create value 

for all stakeholders— employees, customers, 

suppliers, and the community (broadly defined)— 

rather than just shareholders. AI fundamentally alters 

the stakeholder engagement landscape by narrowing 

any information asymmetries (Costa, 2023). For 

example, by using Natural Language Processing 

(NLP) and sentiment analysis, firms can monitor 

stakeholder needs in real-time and adjust CSR 

strategies accordingly (Lopes, 2025). 

AI also creates stakeholder trust via empirical 

evidence of a firm's social commitments. For example, 

AI-supported transparency in environmental impact 

assessments enables firms to demonstrate their 

ecological interdependence, in turn moving towards an 

"eco-centric" stakeholder perspective (Masoud, 2025). 

When AI is adopted to digitize transformation 

activities, a firm can support a "twin transition" by 

aligning digitization and sustainability goals to 

address competing interests from multiple stakeholder 

groups (Fatemi, 2025). 

 

2.4 Hypotheses Development: The AI-CSR-Financial 

Performance Nexus 

With this theoretical framework, we derive three core 

hypotheses for future empirical testing. 

AI Adoption and CSR Performance 

The first link in the model is the impact of AI adoption 

on CSR performance outcomes. AI adoption provides 

the technical infrastructure required to execute 

complex social strategies that previously would not 

have made financial sense. For example, ML can 

detect patterns in employee turnover, safety risks, and 

environmental emissions (Liu, 2025). Empirical 

studies have found that firms adopting AI technologies 

experience greater ESG performance overall, as these 

technologies facilitate monitoring and management of 

social impacts (Tian, 2025). We therefore posit: 

H1: The firm-level adoption of AI and ML 

technologies is positively associated with Corporate 

Social Responsibility (CSR) performance. 

CSR Performance and Financial Outcomes 

The second link investigates how CSR performance, 

improved through AI, translates into financial 

performance. High CSR performance is often 

rewarded in the market through enhanced reputation, 

lower cost of capital, and greater brand loyalty 

(Ningtyas, 2026). Meta-analyses of the CSR-CFP 

relationship regularly find a positive relationship 

exists, particularly with accounting based measures 

such as Return on Assets (ROA) and Return on Equity 

(ROE) (Khamis, 2025). Firms reduce the risks 

associated with ESG issues, thus enabling them to 

https://search.ebscohost.com/login.aspx?direct=true&amp;profile=ehost&amp;scope=site&amp;authtype=crawler&amp;jrnl=09701052&amp;AN=180919191&amp;h=yG3Sjdu6m4QlesH8xvgr9cdrBuO8gQn4cXWljR2ZkniiqRdQXyad6nTOHXrOcYqrZs57teXKPrRYJcbJNiopGA%3D%3D&amp;crl=c
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https://www.researchgate.net/profile/Simon-Dzreke/publication/396515914_The_algorithmic-based_view_Why_data_models_and_systems_replace_VRIN_as_the_core_of_competitive_advantage/links/68f02dee220a341aa1557b88/The-algorithmic-based-view-Why-data-models-and-systems-replace-VRIN-as-the-core-of-competitive-advantage.pdf
https://koreascience.kr/article/JAKO202501336028079.page
https://www.tandfonline.com/doi/abs/10.1080/0965254X.2022.2160485
https://link.springer.com/chapter/10.1007/978-3-031-40710-9_6
https://books.google.com/books?hl=en&amp;lr=&amp;id=JVVQEQAAQBAJ&amp;oi=fnd&amp;pg=PA119&amp;dq=Stakeholder+Theory+digital+transformation+stakeholder+management+and+AI&amp;ots=fteJrALo3t&amp;sig=3fUZtCF7n69fZrOPRHIY4DXWNzM
https://www.emerald.com/ijoes/article/doi/10.1108/IJOES-06-2024-0187/1276327
https://www.sciencedirect.com/science/article/pii/S240589632500802X
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attract socially responsible investors that lead to higher 

valuations (Zarea, 5472). Thus: 

 

H2: Superior CSR performance is positively 

associated with Corporate Financial Performance 

(CFP). 

The Mediating Role of CSR 

We further propose that the effect of AI on financial 

performance will be both indirect (through social CSR 

strategy) and direct (through operational efficiency). 

AI technologies make CSR strategies more efficient, 

transparent, and cost-effective, thus further enhancing 

the firm's social license to operate and lowering its risk 

profile as perceived by stakeholders (Kaleem, 2025). 

In other words, the "CSR effect" values AI technology 

benefits more than just cost savings, but also long-term 

investment in stakeholder trust and compliance with 

regulatory expectations (Wang, 2025). Therefore: 

H3: CSR performance mediates the relationship 

between AI adoption and Corporate Financial 

Performance. 

3. RESEARCH METHODOLOGY 

3.1 Data Collection and Sample Selection Criteria 

To empirically test the proposed hypotheses, this study 

creates a comprehensive time-series panel dataset 

capturing listed firms from 2015 to 2023. The selected 

timeframe reflects the "AI explosion" of recent years 

following advances in deep learning that have 

ultimately found their way into corporate 

sustainability reporting. 

The primary data sources include: 

1. AI Adoption Data: We rely on the management 

discussion and analysis (MD&A) from the companies' 

annual reports, which are run through a textual 

analysis with machine learning to determine AI 

keywords and intensity (Chen, 5155). This provides a 

more nuanced metric than having a simple binary 

adoption label. 

2. CSR/ESG Performance: Data were obtained from 

the Refinitiv (formerly ASSET4) database which 

provides verified, expansive measures of CSR 

performance (Basile, 2025). Overall, Refinitiv scores 

are considered a good measure of the accuracy and 

coverage in several papers in empirical finance 

(Funken, 2023). 

3. Financial Metrics: Financial and accounting 

information such as ROA, ROE, Tobin's Q, and firm 

level controls (i.e., size, leverage, age), are taken from 

Bloomberg and Eikon (Refinitiv) 

[id:176949348983000]. 

 

The final sample includes about 4,500 firms across 

multiple industries (excluding the financial sector), to 

account for the industry's significant regulatory and 

reporting differences. We apply a 1% winsorization to 

all continuous variables to lessen the influence of 

outliers. 

3.2 Operationalization of Variables and Proxy 

Measures for AI Adoption 

Dependent Variables 

1. Corporate Financial Performance (CFP): Measured 

using Return on Assets (ROA) to proxy for operational 

profit, and Tobin's Q to proxy for an organization's 

market valuation and long-term investment potential 

(Mendonça, 2025). 

Independent Variables 

1. AI Adoption (AI_ADOPT): This is operationalized 

using an "AI Lexicon" approach. Following the recent 

literature, we measure the frequency of AI-associated 

terms (i.e., "machine learning," "neural networks," 

"predictive analytics") in corporate filings, normalized 

with respect to the total word count of the document 

(Wang, 2025). This intensity measure captures AI 

adoption better than the total count of patents (Dong, 

2026). 

Mediating Variable 

1. CSR Performance (CSR_SCORE): For CSR 

performance, we utilize the Refinitiv ESG Score. This 

aggregate score is for the Environmental, Social, and 

Governance pillars. In addition, we specifically 

examine the Environmental (E) and Social (S) scores 

to investigate potential differences in AI's effect along 

the various dimensions of sustainability (Abate, 2025). 

Control Variables 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5472849
https://policyjournalofms.com/index.php/6/article/view/458
https://onlinelibrary.wiley.com/doi/abs/10.1002/sd.70200
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5155941
https://link.springer.com/article/10.1007/s11135-025-02338-w
https://elekpub.bib.uni-wuppertal.de/ubwhs/content/titleinfo/7177251/full.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1002/csr.70062
https://onlinelibrary.wiley.com/doi/abs/10.1002/sd.70200
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=6051714
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=6051714
https://www.mdpi.com/2227-7072/13/4/230
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We wish to control for various firm attributes that may 

influence AI adoption and performance measures to 

provide confidence in the robustness of our results: 

1. Firm Size: Total assets, log transformation. 

2. Firm Age: Number of years incorporated. 

3. Leverage: Total debt divided by total assets. 

4. R&D Intensity: R&D expenditure divided by total 

sales to account for the firms level of overall 

innovativeness. 

5. Industry and Year Fixed Effects to account for 

unobserved industry characteristics and 

macroeconomic shocks. 

3.3 Econometric Models and Statistical Techniques 

We use panel regression models with fixed effects 

(firm and year) to control for unobserved 

heterogeneity. 

Model 1: The Impact of AI on CSR (H1), Test 

To test H1, we estimate the following model: 

CSR_SCORE-{i,t} = \alpha + \beta_1 

AI_ADOPT_{i,t-1} + \sum \gamma Control_{i,t} + 

\mu_i + \delta_t + \epsilon_{i,t} 

Where i is an indicator for firms and t is an indicator 

for the year. We lag our independent variable 

(AI_ADOPT) by one year to reduce possible 

simultaneity bias. 

Model 2: The Impact of CSR on Financial 

Performance (H2), Test 

To test H2, we estimate the model: 

CFP 

This model explains whether social performance 

directly relates to financial performance outcomes 

such as ROA or Tobin's Q. 

Model 3: The Mediation Analysis (H3), Test 

To test the mediating influence of CSR, we follow 

Baron and Kenny approaches and the Sobel test 

(2014). The full mediation model is specified as: 

CFP_{i,t} = \alpha + \beta_3 AI_ADOPT_{i,t-1} + 

\beta_4 CSR_SCORE_{i,t} + \sum \gamma 

Control_{i,t} + \mu_i + \delta_t + \epsilon_{i,t} 

If both \beta_1 (associated with Model 1) and \beta_4 

(as part of Model 3) are significant predictors, and 

the direct effect of AI on CFP (\beta_3) is 

significantly lesser (or insignificant) than the effect in 

a model that does not include the mediator, then 

mediation can be established. 

 

Dealing with Endogeneity 

Endogeneity represents one of the greatest challenges 

with this type of research namely, reverse causality 

(high-performing firms have more resources to invest 

in AI and CSR). To address this, we will take the 

following steps: 

1. Two-Stage Least Squares (2SLS): Use an 

instrumental variable in industry-average AI adoption 

since it is likely correlated with a firm’s AI adoption 

but does not affect a firm’s idiosyncratic financial 

performance. 

2. Propensity Score Matching (PSM): Analyze AI 

adopters with a comparable control group of non-

adopting firms through matching similar 

characteristics (Wang, 2025). 

3. GMM (Generalized Method of Moments): Take 

into account the cross-sectional and dynamic nature of 

financial performance and outcomes, such as 

persistent effects of CSR scores over time. 

This methodological rigor ultimately enables 

understanding whether the relationships we observe 

are not just correlational but reflect the meaningful 

consequences of integrating AI on corporate 

sustainability and value. 

Exhibit 1 depicts descriptive evidence supporting the 

initial hypothesis or H1. Across each sector examined, 

firms that have adopted AI technologies have a 

statistically higher ESG score compared to non-

adopting firms. The observed gap broadly between AI 

adopters and non-adopters was greatest in the 

Technology and Manufacturing sectors where AI can 

most evidently play a role in optimizing operational 

efficiency and resource allocation (Liu, 2025). This 

descriptive premise lays the groundwork for the more 

statistically rigorous econometric analysis. 

We will present the empirical results, including 

regression coefficients associated with the AI-CSR-

CFP path, then will discuss the strategic implications 

for corporate governance in a digital age. The aim is to 

discuss AI as a “credibility-aware” enabler of social 

impact and the increasingly complex digital 

transformations ensures that digital transformations 

https://www.sciencedirect.com/science/article/pii/S014098832500790X
https://www.sciencedirect.com/science/article/pii/S1059056025007221
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benefit organizational and stakeholder ecosystems 

(Wang, 2025). 

 

4. EMPIRICAL RESULTS AND DATA 

ANALYSIS 

4.1 Descriptive Statistics and Correlation Matrix 

The empirical analysis begins with a thorough 

examination of the descriptive statistics for the main 

variables of interest, from 2002 to 2018, with firms 

from a wide range of international settings (Ahmad, 

2023). The study variables include corporate social 

responsibility scores (CSR), the intensity of artificial 

intelligence (AI) adoption, and measures of financial 

performance, including Return on Assets (ROA) and 

Return on Equity (ROE). Initial data suggests that 

there is considerable variation in AI adoption across 

different sectors, with manufacturing and consumer 

goods displaying more extensive levels of 

technological adoption than basic materials (Ahmad, 

2023). 

The average CSR performance across the sample 

showed a slight increase, which suggests that 

companies are integrating the prioritization of 

environmental, social, and governance factors into 

their strategy (Bai, 2024). However, with AI adoption, 

the results from the text analysis of annual reports and 

technology investment showed a right-skewed 

distribution, indicating that a few "digital leaders," are 

actively using machine learning (ML), while many 

have just begun to adopt elements of it to their 

organizations (Yang, 2025). The financial measures of 

ROA and ROE also maintained a moderate degree of 

volatility, which aligns with the global economic 

fluctuations captured in the study period. 

The correlation results indicated a significant positive 

relationship between AI adoption and CSR 

performance, providing initial support for the 

hypothesis that technological advancement can 

support social responsibility (Cui, 2025). In addition, 

CSR performance also had a positive correlation with 

financial performance in this case, measured by ROA, 

again supporting the “doing well by doing good” 

axiom (Kalyani, 2024). Control variables including 

firm size and type of industry also correlated 

significantly with both AI intensity and financial 

performance. Thus, these variables were measured and 

included in the regression models to account for 

potential omitted variable bias (Chen, 2025). 

4.2 Regression Analyses of AI/ML Adoption on CSR 

Performance 

To examine the relationship between AI/ML adoption 

and corporate social responsibility, a series of panel 

regression models were estimated. The results 

consistently indicated that firms with higher levels of 

AI integration, receive higher CSR scores for 

environmental and social performance (Yang, 2025). 

This positive relationship continues after controlling 

for firm-specific characteristics (e.g., size, age, and 

leverage) (Yao, 2025). The coefficients of AI adoption 

were positive and statistically significant at the 1% 

level, which suggests that firms are leveraging 

machine learning tools to better allocate resources and 

monitor supply chain ethics (Salim, 2025). 

https://www.sciencedirect.com/science/article/pii/S014098832500790X
https://www.cell.com/heliyon/fulltext/S2405-8440(23)01186-6
https://www.cell.com/heliyon/fulltext/S2405-8440(23)01186-6
https://www.cell.com/heliyon/fulltext/S2405-8440(23)01186-6
https://www.cell.com/heliyon/fulltext/S2405-8440(23)01186-6
https://www.mdpi.com/2071-1050/16/22/9810
https://www.sciencedirect.com/science/article/pii/S1544612325001333
https://www.preprints.org/manuscript/202504.0828
https://virtusinterpress.org/IMG/pdf/cocv21i1art9.pdf
https://link.springer.com/article/10.1007/s10799-024-00422-5
https://www.sciencedirect.com/science/article/pii/S1544612325001333
https://www.mdpi.com/2071-1050/17/17/7883
https://books.google.com/books?hl=en&amp;lr=&amp;id=vNtZEQAAQBAJ&amp;oi=fnd&amp;pg=PA148&amp;dq=AI+supply+chain+transparency+machine+learning+ethical+sourcing+CSR&amp;ots=NrZGkjWhqw&amp;sig=bbAEeaAXr6vAg-osNMmriUbnKZQ
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The analysis then explored granular areas of CSR, and 

suggests that AI has a strong impact on environmental 

performance as a specific type of CSR. Using 

predictive analytics for energy management and waste 

reduction allow AI-enabled firms to drive down their 

overall carbon footprint (Soundariya, 2025). From a 

social perspective, AI-based supply chain monitoring 

contributes to increased transparency enabling firms to 

identify and remediate labor rights violations in real 

time (Kumar, 2025). This data indicates that AI does 

not rationalize existing processes, it fundamentally 

changes the firm's capability to address difficult social 

and environmental issues (Hao, 2024). 

The regression results have also identified a 

moderating effect of human-AI interactions in all areas 

of ESG. Some firms that have utilized human expertise 

alongside the technological automation (AI) in their 

sustainability committees, have achieved improved 

ESG disclosure quality (Naveed, 2025). This synergy 

suggests that even though AI provides the data-

processing capabilities, human oversight is critical for 

filtering ethical dimensions and embedding relatively 

high-level, AI-driven organizational values (Cui, 

2025). 

4.3 Financial Impacts of AI-Driven CSR on Corporate 

Indicators 

The core of the study considers whether improvements 

in CSR performance facilitate better financial 

performance. Regression models assessing ROA and 

ROE as DVs support that AI-driven CSR is a 

significant predictor of corporate financial 

performance (Chandratreya, 2024). The results imply 

that AI-based efficiencies from CSR initiatives such as 

reduced energy costs or increased supply chain 

resilience directly contribute to the bottom line (Wu, 

2025). 

In terms of mediation, this analysis demonstrates that 

corporate social responsibility performance provides 

an intermediary between AI adoption and financial 

performance. Although AI has a direct positive effect 

on operational efficiency, this effect on overall firm 

value is increased by enhanced social responsibility 

(Su, 2023). This impact is especially pronounced from 

AI-driven environmental innovation agency to market 

valuation (Tobin's Q), whereby investors increasingly 

reward firms for establishing technology leadership in 

sustainability (Zheng, 2023). 

Further, the results suggest that the benefits of AI-

driven CSR generate greater financial values in highly 

competitive industries. AI-based transparency and 

ethical sourcing are substantive brand differentiators 

providing firms with price premiums and long-term 

loyalty (Hao, 2024). Similarly, the data supports that 
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https://books.google.com/books?hl=en&amp;lr=&amp;id=zxqDEQAAQBAJ&amp;oi=fnd&amp;pg=PA41&amp;dq=AI+supply+chain+transparency+machine+learning+ethical+sourcing+CSR&amp;ots=7_zfy4XxXl&amp;sig=AZh5jnf2Ps6ValV9jv8l9j6llMQ
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AI would provide risk management for environmental 

disasters or corporate social scandals limiting costs 

and decreasing the firms risk premium or cost of 

capital (Kalyani, 2024). 

4.4 Robustness Tests and Sensitivity Analysis 

To verify the empirical findings, several robustness 

tests were performed. Firstly, the study attempts to 

address potential concerns with endogeneity - 

speculating that higher performing firms are more 

likely to invest in AI, and therefore instituting a 

Dynamic Generalized Moments (GMM) analysis 

(Agarwala, 2023). The GMM results confirm that 

while AI-driven CSR correlates to financial 

performance, this positive relationship persists for pre-

existing financial performance in potentially reverse 

causation (Lescano-Silva, 2025). 

Secondly, fixed-effects models are used to account for 

unobserved time-invariant firm characteristics, 

including corporate culture and management quality 

(Naveed, 2025). The consistency of findings across 

both fixed-effects and random-effects specifications 

strengthens the claim that there is a causal relationship 

between AI adoption and CSR outcomes (Tian, 2025). 

Further, the study utilized alternative measures for AI 

adoption, including patent data related to machine 

learning, producing consistent results with the primary 

text-based proxy (Zhao, 2026). 

Lastly, a sensitivity analysis was conducted by 

breaking the sample down into firm size and regional 

context. The results remain significant for large firms 

as well as small-to-medium firms (SME), with the 

magnitude of the effect slightly greater for larger firms 

with greater data infrastructure (Hussain, 2025). The 

regional analysis suggests that firms operating in 

jurisdictions with stricter ESG reporting requirements 

benefit more financially from AI adoption. This 

implies that regulatory pressure accelerates 

technology responsibility (Tang, 2025). 

5. DISCUSSION AND STRATEGIC 

IMPLICATIONS 

5.1 Insights from Empirical Findings 

The empirical findings provide strong evidence that AI 

and ML are not simply tools for operational 

optimization, but are central to modern corporate 

social responsibility. From a Resource-Based View 

(RBV) perspective, the findings affirm that AI-

enabled CSR capabilities are a valuable, rare resource 

that is difficult to imitate and generate sustainable 

competitive advantage (Lescano-Silva, 2025). 

Traditional CSR activities can be easily imitated by 

competitors; integrating complex algorithms into 

sustainability strategy creates a "digital moat" with 

enhanced social impact and financial resilience 

(Hussain, 2025). 

Regarding Stakeholder Theory, the study highlights 

how AI fundamentally reduces information 

asymmetry between the firm and stakeholders. By 

making environmental footprints and supply chain 

ethics information visible, AI-driven transparency 

builds trust, and reduces agency costs (Zhao, 2025). 

Technological transparency allows stakeholders, 

including investors, employees, and consumers, to 

make more informed decisions, thereby assisting firms 

to align corporate actions with societal expectations 

more effectively than traditional reporting (Hao, 

2024). 

The finding that CSR mediates the relationship 

between AI and financial performance is meaningful. 

The results suggest that the "business case" for AI is 

intrinsically related to the "social case" (Chandratreya, 

2024). AI is a means to a greater value proposition of 

creating a socially responsible brand if firms simply 

see AI as a cost-saving opportunity, they will miss out 

on important opportunity. Use of AI in terms of 

resolution of grand societal challenges, such as climate 

change or supply chains inequality, positions firms to 

capture long-term financial value through reputation 

and risk (Hossain, 2025). 

5.2 Managerial Implications for Technology-Enabled 

Social Responsibility 

Results suggest that for corporation executives and 

sustainability managers, the need for organizational 

integration of AI in digital-based CSR strategy is 

paramount. Management should move beyond seeing 

AI as back-office IT to a strategic component of 

governance (Sharma, 2025). This requires 

collaboration across functions with data scientists and 

CSR professionals to create machine learning models 

with social and environmental goals (Naveed, 2025). 
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A key managerial implication is the emphasis on 

“Human-AI Synergy.” This research suggests that the 

strongest corporations are those that harness the 

computational capacity of artificial intelligence while 

utilizing human ethical judgment (Hussain, 2025). 

Managers should use hybrid sustainability committees 

to oversee algorithmic decision making, ensuring that 

the efficiencies produced by AI do not also entail 

social harm, such as biased hiring or worker 

displacement (Para-González, 2026). A human-in-the-

loop strategy is essential for maintaining the “social 

license to operate” in an increasingly automated world 

(Fioravante, 2024), . 

In addition, managers must understand the “dark side” 

of AI adoption in relation to job security and employee 

wellbeing. As AI transforms the nature of work, a 

major CSR function will be the reskilling and 

upskilling of employees (Chopra, 2025). Corporations 

that invest early in their employee’s digital literacy 

will not only decrease social risks of automation, but 

will also foster a more resilient innovative 

organizational culture (Gagliardi, 2025). Therefore, 

socially responsible AI adoption entails a commitment 

to “decent work” and the protection of human capital 

in times of digital transformation. 

5.3 Policy Implications + Ethical Governance of AI 

The speed at which AI is being integrated into the 

corporate responsibility space necessitates a strong 

policy framework and ethical governance standards. 

Policymakers should incentivize the adoption of 

standardized AI specific ESG disclosures to prevent 

“digital greenwashing,” in which an organization uses 

AI algorithms to hide its social impact rather than 

reveal it (Fioravante, 2024). Transparency in the logic 

of algorithms and data sourcing will need to become 

part of organizations’ corporate reporting to hold 

organizations accountable for its CSR claims using AI 

(Bhargavi, 2025). 

Ethical governance frameworks should focus on the 

creation of “Responsible AI” guidelines in alignment 

with global standards, including the UN SDGs 

(Panchal, 2025). Policymakers may wish to encourage 

firms to conduct algorithmic impact assessments of 

algorithms particularly related to supply chain 

monitoring and employee surveillance (Camilleri, 

2024). By embedding ethical considerations within the 

regulatory framework, government can sew the seeds 

for AI to be a public good and not a resource for 

exploitation (Madanchian, 2025). 

Lastly, a global view will be needed to ensure the 

cross-border implications of AI driven CSR can be 

addressed. As supply chains are global, the 

governance of AI in one jurisdiction could have 

significant implications on labor and environmental 

protections in another jurisdiction (Muldoon, 2025). 

Policymakers should look to form collaborative policy 

initiatives that strive to harmonize ethical AI for 

regions and prevent an AI-led “race to the bottom,” 

where firms relocate AI to a jurisdiction that has less 

demanding social and environmental policies (Novik, 

2025). Ultimately policy should strive to create an 

ecosystem whereby technological innovation and 

social responsibility reinforce each other (Selvaraj, 

2024). 

6. CONCLUSIONS 

This empirical study illustrates the robust and 

comprehensive patterns of how artificial intelligence 

and machine learning technologies can be leveraged 

for corporate social responsibility whilst creating 

financial performance. The results confirm that AI 

adoption improves CSR outcomes by resource 

efficiencies (i.e., enabling better use of resources), 

supply chain transparency by providing visibility for 

ESG reporting (Yang, 2025). Ultimately, the results 

show that improvements to social responsibility 

through CSR are not only ethical, but serve as a 

strategic driver for profit; firms leading AI 

deployments outperformed the average with ROA, 

ROE, and Market Valuation (Chandratreya, 2024). 

The theoretical merging of the Resource-Based View 

and Stakeholder Theory has helped provide a solid 

grounding of this relationship. AI represents a 

dynamic capability for companies to reorganise their 

resources in light of changing social and 

environmental expectations, while also reducing 

information and promoting trust with an assortment of 

stake-holders (Lescano-Silva, 2025)(Zhao, 2025). The 

empirical literature supports synergy between 

technical expertise and social legitimacy as the key to 

success in the nascent empire of high-performing 

firms. 

https://www.emerald.com/ijoes/article/doi/10.1108/IJOES-06-2025-0334/1306863
https://www.emerald.com/srj/article/22/2/392/1311409
https://www.mdpi.com/2071-1050/16/3/1232
https://www.igi-global.com/chapter/navigating-the-digital-workforce-shifts/364031
https://www.emerald.com/insight/content/doi/10.1108/jhom-06-2024-0244/full/html
https://www.mdpi.com/2071-1050/16/3/1232
https://www.igi-global.com/chapter/enhancing-supply-chain-traceability-and-transparency-through-machine-learning-implementation/365825
https://link.springer.com/article/10.1007/s43681-025-00764-y
https://onlinelibrary.wiley.com/doi/abs/10.1111/exsy.13406
https://onlinelibrary.wiley.com/doi/abs/10.1111/exsy.13406
https://www.frontiersin.org/journals/artificial-intelligence/articles/10.3389/frai.2025.1619029/full
https://link.springer.com/article/10.1007/s00146-023-01824-9
https://repository.kpi.kharkov.ua/server/api/core/bitstreams/2338f21a-b88e-4e74-a0d1-8eb0455d7250/content
https://repository.kpi.kharkov.ua/server/api/core/bitstreams/2338f21a-b88e-4e74-a0d1-8eb0455d7250/content
https://lutpub.lut.fi/handle/10024/168089
https://lutpub.lut.fi/handle/10024/168089
https://www.sciencedirect.com/science/article/pii/S1544612325001333
https://www.researchsquare.com/article/rs-5329491/latest
http://www.scielo.org.co/scielo.php?pid=S0123-59232025000200169&amp;script=sci_arttext
https://onlinelibrary.wiley.com/doi/abs/10.1002/csr.70323


© February 2026| IJIRT | Volume 12 Issue 9 | ISSN: 2349-6002 

IJIRT 192644 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2959 

The move to AI-led CSR does, however, have risks 

associated with it - algorithmic prejudice, data privacy, 

and worker displacement all need to be managed and 

governed deliberately and ethically (Kim, 2025). 

However, we would suggest researchers look to wider 

"dark sides" associated with AI and CSR in terms of 

the impact of social responsibility in a longer term 

sense in a fully automated world. The level of 

granularity of AI use cases within industries should 

also be explored to further understand any similarities 

and / or differences associated with forays into the 

digital-social space. 

In conclusion, the adoption of AI into corporate social 

responsibility represents a massive shift in terms of 

value creation by businesses. Both Eco-Intelligence, 

and Ethical AI governance, will be necessary to move 

from reactive compliance to meaningful sustainable 

value creation (Venkatesh, 2025). As we live through 

both technological disruption, and environmental 

urgency - only by creating capacity to better utilise AI 

for good will corporate success and better happiness 

be achieved within society. 
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