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Abstract

The purpose of this review article is to analyze the dual role of artificial intelligence
(Al) in corporate greenwashing and to examine how this technology can
simultaneously function as a tool for fostering genuine environmental sustainability
and as a mechanism for generating misleading environmental claims. The main focus
of the study is on exploring theoretical and empirical evidence related to the functions
of Al and assessing its capacity to shape greenwashing practices. The research method
is based on a systematic literature review, including an analysis of studies published
in reputable international databases. To this end, scientific sources with empirical,
conceptual, and theoretical approaches were examined, and the findings were
categorized into key concepts representing the dual role of Al. The results indicate
that the ultimate outcomes of Al deployment depend heavily on corporate governance
mechanisms, managerial incentives, regulatory frameworks, and the quality of data
transparency. While Al has the potential to enhance transparency, detect
greenwashing, and improve actual sustainability performance, its opportunistic use
can intensify greenwashing and make it more complex and less traceable. The overall
conclusion of the study states that the future role of Al in environmental sustainability
depends not on the nature of the technology itself, but on its implementation, reporting
standards, regulatory controls, and organizational incentives. It is also recommended
that future research move toward empirical studies, the development of Al-based
metrics for measuring greenwashing, assessments of institutional effects, and long-
term analyses of technology governance outcomes.
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Abstract

In recent years, the rapid development of Artificial Intelligence (Al) has
fundamentally transformed corporate practices, governance mechanisms, and
sustainability reporting systems. At the same time, growing environmental concerns
and stakeholder pressure have pushed companies to adopt green strategies and
disclose environmental, social, and governance (ESG) information. Within this
evolving landscape, a critical paradox has emerged: while Al has the potential to
enhance transparency, efficiency, and environmental performance, it can
simultaneously be used as a sophisticated tool to facilitate corporate greenwashing.
This extended abstract provides a comprehensive analytical synthesis of the dual role
of Al in real environmental performance improvement and the strategic manipulation
of sustainability narratives.

Corporate greenwashing refers to the deliberate practice of disseminating misleading
or exaggerated environmental claims in order to shape stakeholder perceptions
without implementing substantive environmental improvements. EXxisting
management and sustainability literature defines greenwashing as a strategic behavior
rather than a mere communication error, emphasizing its deep roots in organizational
incentives, competitive pressures, weak regulatory environments, and legitimacy-
seeking strategies. Empirical evidence suggests that greenwashing undermines
stakeholder trust, damages brand reputation, weakens employee organizational
identification, and generates long-term financial risks for firms.

Al technologies, particularly machine learning, deep learning, and natural language
processing (NLP), have introduced new dynamics into this process. On the one hand,
Al systems can be deployed to detect inconsistencies between corporate
environmental claims and actual performance. By analyzing large volumes of
structured and unstructured data, including sustainability reports, regulatory filings,
satellite imagery, social media data, and third-party audits, Al enables more accurate
identification of discrepancies, biases, and exaggerations in corporate disclosures.
NLP models can systematically detect vague, ambiguous, and overly promotional
language in sustainability reports, thus empowering regulators, investors, rating
agencies, and civil society organizations.

On the other hand, the same technological capabilities make it possible for
corporations to generate highly polished, persuasive, and visually appealing
sustainability narratives without corresponding improvements in real environmental
practices. Large language models and generative Al systems can produce
sophisticated “green storytelling,” optimize marketing messages, and strategically
frame disclosures in ways that enhance the perception of environmental responsibility.
This phenomenon, increasingly referred to as “algorithmic greenwashing,” represents
a new and more complex form of information asymmetry, in which stakeholders face
significant challenges in distinguishing between authentic sustainability practices and
Al-enhanced symbolic actions.

A major challenge in this context is the “black box” nature of many Al models. Deep
learning systems often operate with limited interpretability, which complicates the
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auditing of Al-generated reports and increases the risk of selective disclosure, data
manipulation, and strategic omission. As a result, new forms of informational opacity
emerge, potentially strengthening managerial opportunism rather than constraining it.
The absence of universally accepted standards for Al-assisted sustainability reporting
further exacerbates this problem and creates fertile ground for advanced greenwashing
strategies.

This study systematically reviews the conceptual and empirical literature on corporate
greenwashing, Al governance, sustainability reporting, and responsible innovation. It
identifies several critical research gaps. First, there is a notable lack of standardized,
Al-based metrics for detecting greenwashing across industries and countries. Second,
empirical studies relying on real operational and environmental performance data
remain limited, with most contributions focusing on conceptual frameworks. Third,
the ethical dimensions of Al-enabled greenwashing, including accountability, data
integrity, and algorithmic bias, have not been sufficiently addressed in existing
research.

The analysis highlights that the impact of Al on corporate greenwashing is highly
context-dependent. In institutional environments characterized by strong regulatory
oversight, independent auditing, robust internal control systems, and stakeholder
activism, Al tends to function as a monitoring and governance-enhancing mechanism.
In such contexts, Al facilitates green innovation, improves environmental risk
management, and strengthens the credibility of ESG disclosures. Conversely, in weak
regulatory environments with limited transparency requirements and high competitive
pressure, Al can be exploited as a strategic tool for symbolic compliance and
reputational manipulation.

The paper also explores the environmental paradox of Al itself. Although Al can
contribute to optimizing energy consumption, reducing emissions, improving waste
management, and supporting renewable energy systems, the computational intensity
of large models and data centers generates a significant carbon footprint. This paradox
raises fundamental questions about the sustainability of Al-driven sustainability and
underscores the importance of concepts such as “Green Al which advocate for
energy-efficient model design, transparent reporting of computational costs, and
environmentally responsible deployment strategies.

From a governance perspective, the study emphasizes the necessity of developing
integrated regulatory and managerial frameworks. These frameworks should combine
algorithmic transparency requirements, mandatory disclosure of training data
characteristics, independent algorithmic audits, and harmonized ESG reporting
standards. The findings suggest that mandatory third-party verification of Al-
generated sustainability content can significantly reduce the risk of greenwashing.
Furthermore, the integration of blockchain-based verification mechanisms and real-
time environmental monitoring systems can enhance data integrity and traceability in
sustainability reporting.

The extended analysis also addresses future research directions. These include the
development of explainable Al models specifically tailored for sustainability
assurance, cross-country comparative studies on Al-enabled greenwashing,
longitudinal studies measuring the long-term financial and reputational consequences
of algorithmic greenwashing, and the design of behavioral models that explain how
managerial incentives interact with Al capabilities. The study proposes a multi-level
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research agenda covering micro-level managerial behavior, meso-level organizational
governance, and macro-level institutional and regulatory environments.

In conclusion, this research argues that Al should not be viewed as inherently
beneficial or harmful in the context of corporate sustainability. Instead, it represents
an ambivalent technological force whose ultimate impact depends on governance
structures, ethical standards, regulatory frameworks, and organizational intent. When
deployed responsibly, Al can become a powerful engine for enhancing environmental
transparency, strengthening corporate accountability, and accelerating the transition
toward sustainable development. However, without adequate safeguards, the same
technology can facilitate more sophisticated, less detectable forms of corporate
greenwashing. The future of Al in sustainability therefore hinges on the collective
capacity of policymakers, regulators, organizations, and researchers to align

technological innovation with genuine environmental and social objectives.

Keywords:  Corporate  greenwashing, artificial intelligenceEnvironmental
sustainability<Corporate Governance
JEL Classification: C23, E01, Q56
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