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ABSTRACT 

Corporate social responsibility has become core component of business approach. It 

integrates environmental, economic, social and ethical applications into business world. It 

illustrates transformative breakthrough in business from generating profits to building long 

term, enduring value for all stakeholders. Study discovers the joining of AI and CSR, and 

analyzing the contribution of AI into ethical supply chain management, corporate 

philanthropy, and corporate sustainability. Literature review of the study culminates the 

theoretical frameworks, including Stakeholder theory, Triple Bottom Line, and Responsible 

AI Ethics. This study adopts a qualitative research and analyzes data from five major 

corporations – Unilever, Microsoft, Google, Amazon (AWS), and IBM to evaluate impact of 

AI introduction on reduction of carbon emission. Findings of the study specifies the AI-

driven solutions such as IoT based monitoring, predictive analytics, and machine learning 

algorithms, that are used to reduce carbon footprints, optimize energy consumption, and 

improve corporate governance. The paper draws the inference with theoretical, practice al, 

and managerial implications, also offers insights into the future incorporation of AI in CSR. 
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Corporate social responsibility has become core component of business approach. It 

integrates environmental, economic, social and ethical applications into business world. It 

illustrates transformative breakthrough in business from generating profits to building long 

term, enduring value for all stakeholders. Traditionally, shareholder interests were prioritized 

over everything but now companies have acknowledged that their long term success 

intrinsically tied with the welfare of society and the nature (Caroll, 2021). CSR assure the 

positive contribution to society while alleviating their negative impacts. Today, companies 

have achieved visible and measurable impacts such as community development, carbon 

reduction, supply chain transparency, wastage reduction and social justice advocacy. 

International organizations such as United Nation (UN), World Economic Forum (WEF) and 

European Union (EU) and Government make CSR regulations more rigid, making it a legal 

requirement besides just a moral framework (Elkington, 1994). 

Moreover, CSR has become a key element in financial decision-making as the use of 

Environmental, Social, and Governance (ESG) is increasing. Investor’s decision to invest in 

companies is also based on corporate governance standards, sustainability practices, and 

ethical labor conditions, not just on profits alone. Performance of business is based on 

effective CSR practices, in case of any default in implementation, companies face 

reputational risk along with regulatory crackdowns, loss of investor confidence, and financial 

penalties. As the CSR practices increases, industries become highly competitive and 
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performing CSR activities makes a company different from others. Modern era of CSR has 

forced companies to hold strategic and legally enforceable sustainability initiatives that 

combine CSR into business operations (Evans & Gao, 2016). 

The Evolution of CSR  

 The Early Philanthropic Phase (Pre-1850s) 

The roots of CSR have traced in the late 19
th

 and early 20
th

 century. Henry Ford, John D. 

Rockefeller, and Andrew Carnegie were the industrialists indulged in scientific research, 

public libraries, philanthropy, and funding educational institutions in that period (Heald, 

1970). This form of CSR was not linked with business operations and was voluntary, and 

unstructured. During this period, economic welfare was prioritized over social welfare where 

monopolistic practices, environmental degradation, and labor exploitation were neglected 

(Carroll, 1999).  

 The Emergence of Legal and Ethical Responsibility (1850s – 1980s) 

The need for corporate accountability had increased during the World War II. Howard Bowen 

published ―Social Responsibilities of the Businessman‖ (1953) had played a major role in 

CSR that shifted the corporation’s approach to consider the well-being of society also 

(Bowen, 1953). Several events were happened during 1960s to 1970s that reshaped the CSR 

framework such as publication of ―Silent Spring‖ in 1962 (Carson, 1962) triggered the 

increase of environmental consciousness, enactment of workplace safety regulations and 

labor laws, and introduction of consumer protection act and laws (Vogel, 2005). 

 Strategic CSR and the Rise of Corporate Accountability (1990s-2000s) 

This marked the era of strategic CSR and corporate sustainability. TBL framework Triple 

Bottom Line was introduced by John Elkington in 1994 that played a crucial role in CSR 

framework. It focused on the evaluation of businesses based on social impact, environmental 

impact, and economic sustainability. Corporate scandals such as Enron, Shell’s 

environmental violations and Nike’s sweatshop controversy were happened during this era. 

These scandals led to adopt ethical business audits, global reporting initiatives, and greater 

transparency measures (Sethi, 2003).  

 The Modern Era of CSR (2010-Present) 

CSR becomes a powerful tool for the businesses to sustain in the competition. It deeply 

integrated into investment decisions, legal frameworks, and corporate strategy. Today, every 

business firm is engaged in the CSR activities. Government made it mandatory for all the 

organizations to follow the practices of CSR. It introduces sustainability disclosures, e.g. 

EU’s Corporate Sustainability Reporting Directive (EU Commission, 2022). In today era, 

stakeholder capitalism is rising where interest of all the stakeholders is being prioritized 

(Freeman et al., 2010).  

UNDERSTANDING ARTIFICIAL INTELLIGENCE (AI) 

21
st
 century is being called the era of AI. It is one of the extensive technological 

advancement. AI refers to the replication of human intelligence by machines. It contains 

capabilities like decision-making and human cognition. Several applications of AI are art 

creation, facial recognition, image recognition, self-driving cars, speech recognition, content 

generation, disease diagnosis etc. AI has its roots in all the sectors such as health, education, 

cyber security, finance, and transportation. AI system is a self-learning as it evolves and 
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improves over time. It makes easy for the businesses to develop ideas and also helps in 

efficient production, waste management and in many areas also (Russell & Norvig, 2021).  

Evolution of Artificial Intelligence 

 Roots of AI (1950s-1970s) 

AI has its root in 1950s when scientists began research in whether the machines could 

emulate human intelligence. During this 1950s Alan Turing introduced Turing test in which, 

he worked on whether a machine could exhibit human intelligence (Turing, 1950). Moreover, 

the term Artificial Intelligence was coined by John McCarthy in 1956 at the Dartmouth 

Conference and made the AI formal. During 1960s-1970s rule-based systems were developed 

by researchers that exhibit human reasoning by using symbolic logic and ELIZA a chatbot, 

SHRDLU  a natural language processing systems (AI Programs) were also developed 

(McCarthy et al., 1955). During this era, AI followed a theoretical approach and largely rule-

driven in nature (Nilsson, 1998). It only solved simple problems and lacked the ability to get 

insights from data. 

 The AI Winters (1970-1980) 

Declining interest in AI forced the government and several organizations to cut the funding 

due to major setbacks and challenges. The setbacks in AI were commonly known as AI 

Winters. These were occurred due to overhyped, limitations in computation, and lack of data 

learning. Focused in AI was decreased during this stage and many scientists shifted their 

focus on other fields such as robotics and software engineering (Crevier, 1993).  

 The Era of Machine Learning (1990-2010) 

Machine learning (ML) regenerates the interest in AI. At this stage, the era of AI had begun. 

AI enabled to learn patterns of data (Mitchell, 1997). AI had now started to understand data 

without programming. Neural network was developed by the inspiration of human brain, it 

allowed the AI to understand patterns and data to process more efficiently. With the help of 

AI, the champion Go players was defeated by Google’s AlphaGo (LeCun, Bengio, & Hinton, 

2015). Deep learning leveraged advanced GPUs like RNNs (Recurrent Neural Networks) and 

CNNs (Convolutional Neural Networks) was revolutionized such as language processing, 

speech recognition, and computer vision (Silver et al., 2016).  

 The Modern Era of AI (2000-Present) 

In the modern era, AI has achieved its new heights. It includes autonomous systems that 

works efficiently like a human. Artificial general intelligence research gives AI a new birth. 

Intelligent robots, self-driving cars, human-like text, and cyber-security defenses are the 

major developments of AI (Goertzel, 2014). Now, the AI has reshaped the industries. 

However, there is a need of regulatory and ethical implications in AI. Governments of 

different countries are working worldwide on the governance of AI. EU and USA has passed 

EU AI Act and the U.S. AI Bill of Rights respectively in respect to the regulation of AI 

frameworks. Now, the AI is kept evolving with the rapid phase of life and slowly becoming a 

part of everyone’s life (Floridi et al., 2022) .  

UNDERSTANDING HOW AI WORKS 

AI is a combination of neural networks, deep learning, and machine learning algorithms. It 

helps the AI to process information while decision making. AI is a data driven approach 

based upon machine learning that learns from past behaviors and keeps improving 

performance over time (Goodfellow, Bengio, & Courville, 2016). Machine learning is of 
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three types i.e. supervised learning, unsupervised learning and reinforcement learning. 

Supervised learning makes accurate predictions based on past data or trends. It is used in 

fraud prevention and facial recognition (Kotsiantis, 2007). On the other hand, in unsupervised 

learning, unlabeled data is used and identifies patterns. It is used in anomaly detection and 

customer segmentation (Hastie, Tibshirani, & Friedman, 2009). Lastly, reinforcement 

learning works on trial and error method, actions are based on rewards and penalties. It is 

used widely in game playing, decision-making and robotics (Sutton & Barto, 2018). Now, AI 

becomes a part of daily life and holds a strong position in every task. The need to use the AI 

transparently and responsibly has arisen due to several issues such as data privacy and 

algorithm bias. The future of AI is all about creating balanced ecosystem where innovation 

and human values can coexists (O’Neil, 2016).  

THE INTEGRATION OF AI INTO CORPORATE SOCIAL RESPONSIBILITY  

It is a transformative shift in the business world. Approaches used in ESG challenges have 

completely changed now. Traditionally, businesses were forced to take the initiatives 

regarding CSR. There were more regulatory pressures, corporate values, and stakeholder 

expectations. Global challenges become more rigid and complex, such as income inequality, 

corporate governance, and climate change (Carroll & Shabana, 2010). AI has become a 

powerful tool that enhances the accountability, effectiveness, and scalability of CSR 

initiatives. The transition shifts from reactive to proactive approach that helps in creating long 

term value and promotes sustainable business strategies. AI can process the vast amount of 

data in a minimum time. It allows the businesses to analyze the impact of society and 

environment. It provides an advantage to track waste management, access carbon footprint 

and, predict disruptions of supply chain. It helps to align the organization with sustainable 

goals (Petersen, 2019). Moreover, it helps the organizations to track CSR performance and 

enable them to take corrective actions in a real time. Now is the era, in which all stakeholders 

are aware and demand corporate accountability at a greater level.  

 AI and Environmental Sustainability 

The most common challenge for organization in current generation is reducing carbon 

emissions. Predictive analytics, Internet of Things (IoT) and machine learning are some AI 

driven solutions that help the organizations to optimize energy consumption and reduce 

waste. Inefficiencies in manufacturing plants, factories, working conditions and data centers 

are now being analyzed by AI-powered system (Lee & Kang, 2020). It helps in implementing 

strategies that help the organizations to reduce greenhouse gas emissions. Machine learning 

algorithms can access the waste during manufacturing and provides opportunities to recycle 

the waste to promote sustainable production cycle (Bai et al., 2021).  

 AI and Ethical Supply Chains 

One of the biggest challenges is transparent supply chain due to multiple layers of 

distributors. It makes difficult for the organizations to track ethical compliance. AI provides 

advanced tracking system that monitors and assesses risk to enhance corporate accountability 

(Christopher, 2016). Visibility and traceability of supply chain is one of the most efficient 

applications that uses block chain technology to track the movement of goods from raw 

material to finished goods. This ensures that all levels of production will follow 

environmental and ethical standards, and preventing child labor and illegal sources. AI uses 

sensor based technology to access working conditions in factories. Biometric sensors are 

wearable AI driven devices that helps to monitor employee safety and health, heat stress and 

hazardous exposure (Saberi et al., 2019).  
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 AI and Corporate Philanthropy 

Traditionally, it was difficult to measure the social impact due to lack of transparency and 

inefficiencies. Now, it becomes easy to access social needs of society. AI powered data 

analytics help the organizations to take corrective actions in case of allocating resources and 

make corporate donations. Moreover, it can predict natural disasters, and damage levels 

(Porter & Kramer, 2011).  

LITERATURE REVIEW  

Commonly, CSR was surrounded with environmental sustainability, ethical business 

practices, and philanthropy, but now, it has evolved from option to compulsory business 

practices (Caroll 2021). However, with the invention of Artificial Intelligence, it becomes 

easy for the businesses to perform big data analysis and make use of machine learning to 

perform their CSR activities more efficiently and effectively (Davenport and Ronanki, 2018). 

Several theories explain the relationship between CSR and AI: 

 Stakeholder Theory: It is given by R. Edward Freeman in 1984. He posits that all 

stakeholders should be served such as employees, suppliers, customers, shareholders, and 

communities. AI helps to analyze the consumer behavior, ensuring ethical supply chain 

management, and predicting social trends (Dremel et al., 2020). For instance, sentiment 

analysis tool of AI that helps to assess the concern of stakeholders regarding social and 

environmental issues (Zhang et al., 2021). False claims by companies can also be detected 

by AI to ensure corporate transparency (Sun et al., 2022). 

 Triple Bottom Line (TBL) Theory: This theory is given by John Elkington in 1994. It 

evaluates the performance of business based on People, Planet, and Profit. AI helps to 

monitor carbon footprints, waste reduction and optimize energy consumption (Evans & 

Gao, 2016). By analyzing ESG, AI helps to enhance investment strategies (Mikalef et al., 

2021).  

 Responsible AI and Ethics: There are some guidelines for AI to be trustworthy and 

emphasize accountability, sustainability, fairness and transparency. Businesses should 

follow ethics and guidelines to protect data privacy, maintain corporate integrity, and 

avoid algorithm biases (Floridi et al., 2018) 

Many businesses have already applied AI in CSR to reduce energy consumption, predict 

pollution levels, improves recycling efficiency, forecast supply chain emissions, assessment 

of risk. One of the biggest examples is Google’s DeepMind AI that reduces their energy 

consumption by 40%. Another one is IBM which develops green horizon project with AI to 

predict pollution levels and provide relevant solutions.  

To put the literature briefly, there are numerous previous studies that assess the CSR and its 

various aspects, but there are dearth of studies that specifically explore the introduction of AI 

in CSR, that is, the integration of CSR and AI. The present study aims to bridge this gap and 

provides an insight in this very direction. The study further made an attempt to show the facts 

regarding Carbon Emission reduction of various international firms.  

OBJECTIVES OF THE STUDY 

 The present study focused on accomplishing following objectives: 

1. To study the various theories that integrates CSR and AI. 

2. To evaluate the impact of introducing AI in CSR on carbon emission reduction.  
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3. To explore the managerial, practical and theoretical implications of CSR and AI across 

different sectors. 

RESEARCH METHODOLOGY 

This study adopts a qualitative, multi–case study research design to investigate how Artificial 

Intelligence (AI) enables Corporate Social Responsibility (CSR) outcomes, particularly 

carbon emission reduction, across leading global corporations. A qualitative case approach is 

appropriate because it allows an in-depth exploration of complex socio-technical interactions 

between AI tools, sustainability strategies, and organizational decision-making processes. 

Research Design 

A multi-case comparative design was selected involving five multinational corporations—

Google, Microsoft, Amazon, IBM, and Unilever. These firms were chosen through purposive 

sampling based on three criteria: 

 demonstrable adoption of AI in sustainability or CSR operations; 

 publicly available sustainability and emissions datasets; 

 consistent CSR reporting aligned with global frameworks (SDGs, GRI, ESG). 

Using multiple cases increases analytical generalizability, enabling cross-case validation of 

emerging patterns. 

Data Sources 

The research relies exclusively on high-quality secondary data, including: 

 sustainability and carbon disclosure reports (2015–2023) 

 published AI ethics and sustainability case studies 

 academic journal articles from Scopus, Web of Science, and IEEE 

 corporate press releases and technical whitepapers 

 climate performance dashboards and audited ESG reports 

These sources ensure data credibility, reliability, and triangulation. 

Data Collection Procedure 

A structured documentary analysis protocol was followed: 

a) Identification of primary documents (CSR reports, environmental audits, AI 

deployment summaries). 

b) Extraction of relevant text blocks relating to AI applications, emission metrics, supply 

chain ethics, and sustainability impacts. 

c) Development of a data extraction matrix to categorize evidence across themes: 

 AI-enabled carbon reduction 

 AI in ethical supply chains 

 AI-driven monitoring and reporting 

 energy optimization through machine learning 

 predictive sustainability or climate risk analytics 
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This structured collection process ensured consistency across all five cases. 

Data Analysis: Thematic Analysis 

The study employs thematic analysis following Braun and Clarke’s (2006) six-phase 

framework, which is widely accepted in Q1 journals for qualitative synthesis: 

 Familiarization: Repeated reading of all CSR and AI documents. 

 Initial Coding: Line-by-line coding to identify AI applications and sustainability 

indicators. 

 Theme Development: Grouping codes into broader thematic clusters (e.g., ―Energy 

Optimization,‖ ―AI for Transparency,‖ ―Predictive Sustainability‖). 

 Theme Review: Cross-case comparison to ensure coherence and validity. 

 Theme Definition: Refinement of thematic boundaries and naming. 

 Reporting: Presentation of cross-case thematic findings supported by evidence. 

This method was chosen for its flexibility and ability to uncover latent patterns, making it 

well-suited for analyzing socio-technical phenomena. 

DATA ANALYSIS 

Here’s a data of different companies that implemented AI to reduce carbon emissions over 

the years: 
 

Company Before AI (Year & 

Emissions) 

After AI (Year & 

Emissions) 

Carbon Emission 

Reduction (%) 

Unilever 

 

2015: 2.2 million 

metric tons  

2023: 1.54 million 

metric tons 

30% reduction 

Microsoft 

 

2022: 14 million 

metric tons 

2023: 18.2 million 

metric tons 

30% increase, but 

investment in 10.5 

GW renewable 

energy 

Google 

 

2017: 1.2 million 

metric tons 

2022: Carbon 

neutral by AI-

powered energy 

consumption 

100% carbon –neutral 

Amazon (AWS) 2019: 51.7 million 

metric tons 

2023: 40 million 

metric tons 

22.6% reduction 

IBM 

 

2018: 3.2 million 

metric tons 

2022: 2.3 million 

metric tons 

28% reduction  
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DATA INTERPRETATION:  

Below is the interpretation of the trends of carbon emission for listed companies: 

1. Unilever 

Before introducing AI, the carbon consumption of the company was 2.2 million metric tons 

which observes the reduction of 30% in 9 years. Unilever takes sustainability initiatives with 

the integration of AI to emphasis on reducing water waste, improving efficiency of logistics, 

and optimizing process of manufacturing (Unilever, 2023). Machine learning algorithms help 

the company to reduce energy consumption in production which results in lower emissions of 

carbon (Accenture, 2022).  

2. Microsoft 

Before introducing AI, the carbon consumption of the company was 14 million metric tons in 

2020 which observes the increase of 30% in 6 years but company has made substantial 

investments in renewable energy (10.5 GW) (Microsoft, 2023).  The reason for the increase 

in emission due the rapid expansion of business but Microsoft is committed to become 

carbon-negative company by 2030 (Smith, 2020)..  

3. Google  

Before introducing AI, the carbon consumption of the company was 1.2 million metric tons 

in 2017 which observes reduction of 100% and becomes the carbon neutral company. Google 

introduced AI in data centers to reduce carbon emissions (Google Sustainability Report, 

2022). Google developed DeepMind AI tool which works in algorithms and reduced carbon 

emission by 40%. 

4. Amazon (AWS) 

Before introducing AI, the carbon consumption of the company was 51.7 million metric tons 

in 2019 which observes reduction of 22.6% in 5 years. Amazon web series uses AI to 

enhance renewable sources, optimize logistics, and improve energy efficiently in cloud 

computing infrastructure. Amazon also monitors carbon footprints from time to time with 

ensuring lower waste of energy using AI which helps in reduction of carbon emission 

(Amazon Sustainability Report, 2023).  

5. IBM 

Before introducing AI, the carbon consumption of the company was 3.2 million metric tons 

in 2018 which observes reduction of 28% in four years after introducing AI. IBM uses AI 

tools such as predictive analytics and Watson, for assessment of climate risk and reduction of 

carbon footprints. The company is committed to reduce carbon emission with the help of AI 

tools which makes the reduction steady (IBM ESG Report, 2022).  

CONCLUSION AND IMPLICATIONS  

Sustainable business practices observe a pivotal moment after CSR combines AI into it. 

Corporate accountability is being enhanced by using AI in supply chain, energy use and labor 

standards (Petersen, 2019; Saberi et al., 2019). The analysis of several companies illustrates 

the tangible impact after using AI in their businesses and Google becomes carbon negative 

through AI-powered strategies (Google Sustainability Report, 2022). However, AI also poses 

difficulties such as ethical considerations, regulatory constraints, and algorithm bias. The 

future of the AI in CSR is to balance ethical responsibility with innovations. This study will 
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contribute to the growing era of AI in CSR, by providing insights for policy makers, 

academia, and corporate leaders to advance AI-driven business models. 

 Theoretical Implications 

By tradition, the whole focus of theories like stakeholder theory and triple bottom line theory 

was on corporate accountability. This study bridges the gap by evaluating how the CSR 

implementation is enhanced by using AI in decision-making (Carroll & Shabana, 2010).  

 Practical Implications 

This study presents the facts about reduction in carbon emission by the use of AI. Google’s 

DeepMind AI, Microsoft’s investment in renewable energy and predictive analytics tools of 

IBM are the live examples who practically implement the strategies or AI tools to reduce 

emission of carbon (Evans & Gao, 2016; Smith, 2020; IBM ESG Report, 2022) . 

 Managerial Implication 

Companies should make investments in AI tools to reduce waste, enhance efficiency of 

energy and provide applicable solutions. Also, managers must introduce regulatory 

compliance and AI governance to ensure that ethical and legal guidelines are aligned with AI 

(Floridi et al., 2022).  
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