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Abstract 
 Artificial Intelligence (AI) has revolutionized the advertising industry by introducing automation, 

precision targeting, and personalized communication at an unprecedented scale. Its growing integration into 

green marketing has opened new avenues for promoting environmental awareness and sustainable consumer 

behavior. By leveraging data analytics, predictive algorithms, and machine learning, AI enables brands to 

design campaigns that resonate with eco-conscious audiences and optimize their environmental messaging. 

However, the same technological sophistication that enhances efficiency and engagement can also facilitate 

algorithmic greenwashing the use of AI-driven narratives to exaggerate, manipulate, or falsely represent eco-

friendly claims. 

 The study employs a qualitative content analysis approach, analyzing purposely selected AI-driven 

green campaigns by IKEA, Coca-Cola, and Tata Motors to identify patterns of transparency, accountability, and 

authenticity in sustainability communication. The analysis explores how AI tools influence message framing, 

audience perception, and brand credibility within the context of sustainable advertising. Supported by ethical 

communication and stakeholder theories, the research proposes the AI Sustainability Ethics Framework (AI-

SEF) to guide advertisers, regulators, and policymakers in adopting responsible and transparent AI practices. 

The findings emphasize that while AI can transform sustainability communication into a data-driven, 

measurable, and engaging practice, ethical oversight remains essential to prevent deceptive automation and 

rebuild public trust. Ultimately, the study argues that embracing ethical AI in advertising is vital for credible 

sustainability advocacy and for shaping a responsible, trustworthy digital communication ecosystem. 
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1. Introduction  
 Artificial Intelligence (AI) and Machine Learning (ML) have transformed multiple sectors including 

healthcare, finance, education, entertainment, transportation, and communication by enhancing precision, 

automation, and decision-making efficiency. However, the evolution of AI has simultaneously increased 

computational demands, with modern ML models requiring large datasets, complex architectures, and high 

numbers of parameters. These advancements have resulted in significant energy consumption and 

environmental strain. For example, training GPT-3 alone required over 1287 MWh of electricity and generated 

approximately 550 tons of carbon dioxide equivalent to the annual energy use of more than 120 U.S. 

households and the emissions from 33 transcontinental flights between Australia and the United Kingdom. The 

subsequent GPT-4 model, trained on far more parameters, likely intensified this environmental impact even 

further. As AI continues to scale, its ecological footprint is emerging as a major concern within global 

sustainability discourse. 

 These challenges have led to the emergence of Green AI, a paradigm focused on integrating 

sustainability into AI development, deployment, and usage. Green AI advocates for transparency regarding 

carbon emissions, ethical usage of computing resources, and responsible decision-making in digital 
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technologies. In this context, the role of AI extends beyond performance optimization it now carries ethical, 

environmental, and social implications. This is particularly relevant in the field of advertising, where AI-driven 

tools are increasingly used to influence consumer behaviour, personalize campaigns, and communicate 

sustainability efforts. As AI becomes central to sustainability messaging, brand communication strategies must 

transition from mere innovation to ethical accountability. 

 Advertising therefore stands at a transformative intersection, where AI enables hyper-targeted 

communication, predictive consumer behaviour analysis, sustainability-related sentiment tracking, and real-time 

personalization for eco-conscious audiences. These capabilities have shifted advertising from basic automation 

to dynamic sustainability storytelling. Yet, without regulation or ethical oversight, AI risks becoming a catalyst 

for algorithmic greenwashing the selective exaggeration or manipulation of environmental claims to cultivate a 

false sense of corporate responsibility. Scholars have warned that AI’s persuasive potential could be misused to 

construct sustainability narratives that do not align with actual corporate practices (Lyon & Maxwell, 2011; 

Testa et al., 2020). As a result, the challenge is not only technological but fundamentally ethical: How can AI be 

used responsibly to enhance sustainability communication rather than contribute to deceptive or misleading 

claims? 

 Sustainability has consequently become a critical concern across industries, driving businesses to 

demonstrate environmental responsibility through credible methods such as Environmental, Social, and 

Governance (ESG) reporting. Increasing awareness among consumers, regulators, and investors has amplified 

the demand for transparency and accountability, compelling organizations to adopt evidence-based 

sustainability communication (Global Reporting Initiative, 2021). Within this evolving landscape, the 

integration of AI has reshaped how sustainability is represented through advertising. AI now plays a role in 

carbon footprint estimation, predictive analytics, digital audit trails, impact measurement, and campaign 

optimization, thereby enhancing the analytical depth of sustainability communication. 

 However, the same tools that improve accuracy and efficiency could also deepen ethical risks if 

exploited for persuasion without verification. AI’s ability to personalize sustainability messaging raises 

questions about authenticity, long-term ESG value, and the thin boundary between responsible communication 

and manipulative branding. This research therefore critically examines the interplay between AI-driven 

advertising and ethical sustainability communication, asking whether AI can genuinely foster transparent 

sustainability reporting or whether it merely reinforces a new era of digitally sophisticated greenwashing. 

 To explore this, the study analyzes real-world AI-enabled sustainability campaigns by IKEA, Coca-

Cola, and Tata Motors three global brands purposefully selected for their diverse industries, large-scale 

sustainability branding, and documented use of AI in communication strategies. Through this examination, the 

research investigates how AI influences message framing, consumer perception, and the credibility of 

environmental claims. It also seeks to identify whether AI contributes to ethical communication or if it 

reinforces selective disclosure and symbolic environmentalism. 

 Ultimately, this study argues that ethical AI is pivotal for the future of sustainable advertising. By 

assessing campaign strategies through the lens of ESG accountability, AI ethics, and communication 

transparency, the research contributes to contemporary debates on AI governance and sustainability in digital 

media. It further calls for the development of a structured ethical framework capable of aligning AI-driven 

advertising with global sustainability goals moving beyond greenwashing toward responsible, trustworthy, and 

evidence-based sustainability communication. 

 
2. Literature Review 
2.1 Greenwashing: Conceptual Understanding 
 The concept of greenwashing has been defined through several academic perspectives, reflecting its 

evolving nature within sustainability communication. De Freitas Netto et al. (2023) categorized greenwashing 

into three distinct forms. The first, greenwashing as selective disclosure, occurs when companies highlight 

positive aspects of their environmental performance while intentionally withholding negative information. The 

second form, known as greenwashing as decoupling, refers to a disconnection between a company’s actual 
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sustainability practices and its public communication, often demonstrated through symbolic gestures rather than 

substantive environmental action. The third perspective links greenwashing to legitimacy theory and signaling, 

wherein organizations strategically use sustainability claims to gain public approval and corporate legitimacy 

without genuine accountability (De Freitas Netto et al., 2023). 

 Expanding on this idea, Tateishi (2020) defines greenwashing as misleading communication that shapes 

consumer and stakeholder perceptions about a company’s environmental performance. Similarly, Lyon and 

Maxwell (2011) offer a broader definition, stating that greenwashing involves the selective disclosure of 

favorable information about a company’s environmental or social actions while concealing negative aspects 

thus creating an overly positive and often inaccurate corporate image. Consequently, greenwashing may be 

understood as an umbrella term encompassing diverse practices and communication strategies that intentionally 

or unintentionally produce false impressions of ecological responsibility (Delmas & Burbano, 2011). 

2.2 Impact of Greenwashing 
 Greenwashing poses significant challenges to the credibility of sustainability communication and 

corporate accountability. According to Testa et al. (2020), greenwashing undermines both stakeholder trust and 

the legitimacy of environmental initiatives, thereby weakening the foundation of responsible business practices. 

Industry regulators across the globe have increasingly acknowledged the damaging consequences of misleading 

sustainability claims. The European Commission (2023) argues that greenwashing not only deceives market 

participants but also disadvantages companies that genuinely invest in environmentally responsible practices, 

ultimately impeding the transition toward a greener economy. 

 Similarly, former U.S. Securities and Exchange Commission (SEC) Commissioner Allison Herren Lee 

emphasized that greenwashing creates distortions in investment decisions by misrepresenting the actual risks, 

returns, and valuations of ESG-related assets (Lee, 2021). The United Kingdom’s Financial Conduct Authority 

(FCA) also warns that deceptive sustainability claims can erode consumer trust and damage the integrity of the 

ESG market as a whole (FCA, 2022). 

 A well-known case illustrating the consequences of greenwashing is the Volkswagen emissions scandal, 

in which the company released false information regarding vehicle emissions. This resulted in severe 

reputational damage, financial penalties, and a substantial decline in its market share value (Steiner et al., 2018). 

Such incidents demonstrate that greenwashing can reduce consumer confidence, weaken brand perception, and 

negatively affect long-term corporate sustainability (Lyon & Montgomery, 2015). 

 In response to these challenges, global regulatory bodies have begun strengthening policies to curb 

misleading sustainability claims. The European Union has proposed amendments to the Unfair Commercial 

Practices Directive to combat deceptive green claims (European Commission, 2023). Likewise, the U.S. SEC 

has introduced new disclosure standards aimed at providing consistent, comparable, and verifiable ESG 

information for investors (Lee, 2021). In the context of sustainability reporting, greenwashing creates a gap 

between a company’s actual environmental performance and the narrative it presents to stakeholders. Steiner et 

al. (2018) refer to this as a critical “incongruence between reputational intentions and real sustainability 

performance,” highlighting that greenwashing ultimately compromises transparency, reliability, and the 

interests of multiple stakeholders. 

2.3 AI and Sustainability Communication 
 Recent scholarship highlights the accelerating role of AI in sustainability reporting and green 

advertising. Technologies such as machine learning and deep neural networks enable automated environmental 

data monitoring, eco-labeling, emissions calculation, and consumer behavior modeling (Goodell et al., 2022). 

AI-driven analytics also support high levels of personalization, allowing brands to craft sustainability messages 

based on behavioral and psychographic insights. 

 Furthermore, scholars suggest that AI enhances campaign efficiency but requires ethical oversight to 

ensure fair and transparent communication (Lombardi & Secundo, 2020). Consumer trust is most likely to 

increase when AI-driven sustainability campaigns incorporate traceable, accountable, and verifiable data 

(Kotzin, 2019). 
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2.4 Greenwashing and Algorithmic Manipulation 
 The phenomenon of greenwashing defined as misleading or exaggerated sustainability claims has been 

widely discussed in academic literature. Researchers warn that greenwashing undermines stakeholder trust and 

weakens the impact of genuine sustainability initiatives (Testa et al., 2020). Recent cases such as the 

Volkswagen emissions scandal demonstrate the severe consequences of manipulating sustainability data 

(Steiner et al., 2018). 

 As AI enables real-time personalization and content targeting, a new form of deception termed 

algorithmic greenwashing has emerged, where sustainability messaging may be selectively framed or digitally 

optimized to create an illusion of environmental responsibility (Lyon & Montgomery, 2015). Regulatory 

authorities have begun addressing these risks, emphasizing the need for ethical norms and transparency 

standards. 

 Although research on sustainability reporting and green advertising is extensive, there is limited 

scholarly exploration of the ethical implications of AI in sustainable advertising. Few frameworks exist to audit 

AI-generated sustainability messages or detect potential manipulation in data-driven campaigns. The present 

research addresses this gap by examining real-world cases and evaluating the role of AI in shaping ethical 

sustainability communication practices. 

Research Objective 
 This paper proposes an AI Sustainability Ethics Framework (AI-SEF) to evaluate responsible AI usage 

in sustainability-focused advertising and to mitigate risks associated with algorithmic greenwashing. The goal is 

to identify how ethical AI practices can enhance consumer trust and promote authentic sustainability 

communication. 

3. Methodology 
3.1 Research Design 
 This study adopts a qualitative research design with a focus on content analysis of selected advertising 

campaigns. The research examines how ethical artificial intelligence (AI) is being integrated into sustainable 

advertising, and whether it truly transcends greenwashing practices. The study relies solely on secondary data, 

extracted from brand campaigns, corporate sustainability reports, press releases, industry research papers, and 

media coverage. 

3.2 Research Approach 
 A case study approach is applied to analyze three prominent brands IKEA, Coca-Cola, and Tata Motors 

selected based on their strong sustainability messaging and public adoption of AI-powered advertising 

strategies. These brands provide distinct industry perspectives: 

 IKEA – Retail and home furnishing sector 

 Coca-Cola – FMCG and global consumer brand 

 Tata Motors – Automotive and manufacturing sector 

 This multi-industry approach allows for a comparative understanding of how AI-driven sustainability 

communication varies in different industries and market contexts. 

3.3 Data Collection Sources 
 The study uses only secondary data collected from: 

 Official brand campaigns and advertisements 

 Corporate ESG/sustainability reports 

 AI-driven marketing tools and disclosures by brands 

 Press releases and industry reports 

 Research papers and journal articles on AI ethics and advertising 

 Media coverage and critiques of sustainability claims 

3.4 Analytical Framework 
 To systematically examine each campaign, a thematic content analysis was conducted using the 

following parameters: 
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Variable Focus 

AI Integration How AI tools shaped ad targeting, customization, or messaging 

ESG Claims Environmental & social responsibility claims in the campaign 

Ethical Transparency Presence or absence of clear disclosures 

Evidence of Greenwashing Any misleading or exaggerated sustainability claims 

Stakeholder Impact Effects on consumer perception and brand trust 

Regulatory Compliance Alignment with current ESG and AI guidelines 

 

3.5 Procedure for Analysis 

 To conduct the analysis, AI-driven sustainability campaigns were purposefully selected from online 

archives, sustainability reports, and brand repositories of IKEA, Coca-Cola, and Tata Motors. Each campaign 

was screened using predefined parameters related to transparency, accountability, authenticity, and AI 

deployment in communication strategies. The identified campaigns were then analyzed to examine how AI 

tools were ethically deployed, particularly in message framing, personalization, and sustainability claims. 

Further, campaigns were evaluated for potential signs of greenwashing using evaluation criteria aligned with the 

EU Green Claims Directive and guidelines issued by the U.S. Securities and Exchange Commission (SEC). A 

comparative assessment was conducted across the selected industries retail, FMCG, and automotive to 

understand variation in ethical AI adoption. Based on this assessment, findings were categorized into four 

thematic clusters: ethical AI usage, AI-enabled personalization in sustainability messaging, responsible versus 

misleading sustainability claims, and long-term ESG value versus short-term advertising gains. These themes 

provide a structured foundation for interpretation and discussion in subsequent sections. 

3.6 Validity and Reliability 
 To maintain academic reliability and ensure the validity of interpretations, multiple data sources were 

cross-verified for each campaign, including official brand communications, sustainability reports, and 

independent news outlets. The definitions and evaluative parameters for greenwashing and ethical AI were 

carefully aligned with internationally recognized frameworks such as the OECD AI Principles, the United 

Nations Sustainable Development Goals (UN SDGs), the EU Green Claims Directive, and the U.S. Securities 

and Exchange Commission (SEC) ESG Disclosure Guidelines. Additionally, peer-reviewed studies were 

consulted to support analytical interpretations and strengthen the credibility of findings, thereby reinforcing the 

methodological rigor of the study. 

3.7 Limitations 
 The study excludes primary consumer perception data and focuses solely on brand-led communication 

strategies. The analysis is limited to three campaigns to ensure depth and clarity. The findings do not generalize 

all brands but illustrate emerging trends in AI-led sustainable advertising. 

4. Results and Discussion 
4.1 AI as a Catalyst for Sustainable Advertising 

 AI technologies enable advertisers to design and deliver sustainability messages more efficiently. Tools 

such as predictive modeling and sentiment analysis allow marketers to identify eco-conscious consumers and 

target them with tailored messages. For instance, IKEA’s “Green AI Ads” campaign used machine learning to 

identify when users were accessing digital content powered by renewable energy sources, ensuring minimal 

carbon footprint for ad delivery. This innovative approach demonstrated that ethical AI could contribute to 

sustainability at both the communication and operational levels. 

 Similarly, Tata Motors’ “Go Green Drive” used AI-based dashboards to calculate real-time carbon 

savings achieved through electric vehicle adoption. The campaign’s data-driven storytelling resonated with 

environmentally conscious audiences and reinforced the brand’s leadership in sustainable mobility. These 

examples reveal that AI can be a powerful ally for sustainability when implemented transparently and 

responsibly. It allows brands to link marketing performance with measurable environmental impact, aligning 

commercial goals with social responsibility. 
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4.2 Algorithmic Greenwashing 

 Despite its potential, AI also introduces significant ethical challenges. Machine learning algorithms can 

be trained on biased data, leading to misleading outcomes or selective amplification of sustainability claims. 

This phenomenon, known as algorithmic greenwashing, involves the automated exaggeration of eco-friendly 

efforts without verifiable proof. In the Coca-Cola “Create Real Magic” initiative, AI was used to generate 

sustainability-themed art and packaging designs. However, critics argued that such campaigns risked diverting 

attention from Coca-Cola’s ongoing plastic waste issues, creating a symbolic rather than substantive 

commitment to sustainability. 

 Another ethical concern is opacity many AI-driven campaigns fail to disclose the role of automation or 

the sources of environmental data. Without transparency, consumers cannot assess the authenticity of 

sustainability claims. As AI-generated content becomes more persuasive and realistic, distinguishing between 

genuine environmental impact and marketing rhetoric becomes increasingly difficult. 

4.3 Ethical Dimensions and Theoretical Insights 

 The findings reinforce Stakeholder Theory (Freeman, 1984), which emphasizes corporate accountability 

toward diverse groups affected by business decisions. In the context of AI advertising, stakeholders include not 

only consumers and investors but also environmental communities and digital platforms. From the perspective 

of Ethical Communication Theory, authenticity and transparency are central to public trust. AI-driven 

advertising must therefore ensure that every environmental claim is backed by verifiable data, ideally through 

third-party audits or blockchain-based verification systems. Floridi’s (2019) Technology Ethics Framework 

further supports the need for explainability and responsibility in AI design. Ethical AI in advertising requires 

algorithmic traceability, so that decisions about sustainability messages can be reviewed and justified. 

4.4 Proposed Model: AI Sustainability Ethics Framework (AI-SEF) 

 Based on analysis and theoretical grounding, this study proposes the AI Sustainability Ethics Framework 

(AI-SEF) to guide ethical green advertising practices. 

 

Principle Ethical Dimension Implementation Strategy 

Transparency Disclose use of AI and data sources Include AI disclaimers in campaign 

materials 

Authenticity Ensure environmental claims are evidence-

based 

Use verified sustainability data and 

third-party validation 

Accountability Maintain human oversight in automated 

processes 

Establish AI ethics committees and audit 

trails 

Inclusivity Consider diverse consumer perspectives Avoid bias in data sets and creative 

algorithms 

Sustainability 

Impact 

Connect communication with measurable 

environmental outcomes 

Quantify carbon savings or ecological 

benefits 

 

 This framework provides a structured approach for advertisers, researchers, and policymakers to align 

AI innovation with ethical sustainability goals. 

4.5 Indian Context: Emerging Ethical Awareness 

 India’s advertising industry is rapidly adopting AI for campaign design, targeting, and measurement. 

However, ethical frameworks and regulatory standards are still evolving. Initiatives like Tata Motors’ “Go 

Green Drive” demonstrate leadership in aligning AI with corporate social responsibility, but smaller brands 

often lack such oversight. Government bodies such as the Advertising Standards Council of India (ASCI) have 

started addressing misleading environmental claims, yet there remains limited guidance on AI-generated 

content. The adoption of models like AI-SEF could serve as a benchmark for ethical digital advertising 

practices in the Indian context. 
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5. Conclusion 
 AI is transforming sustainable advertising from mere slogans into data-driven, interactive experiences. It 

enables precision in communicating environmental values and allows consumers to participate actively in 

sustainability narratives. However, without ethical safeguards, AI risks turning sustainability into a superficial 

marketing tool rather than a genuine social commitment. This paper’s analysis of campaigns by IKEA, Coca-

Cola, and Tata Motors reveals that while AI enhances the potential for responsible communication, it 

simultaneously increases the danger of algorithmic manipulation. The proposed AI Sustainability Ethics 

Framework (AI-SEF) offers a balanced approach, ensuring that automation enhances rather than undermines 

ethical integrity. For AI to become a true catalyst of sustainability, advertisers must prioritize transparency, 

authenticity, and accountability at every stage of campaign development. Ethical AI is not only good for the 

planet but also vital for building lasting consumer trust in the digital age. 
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