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Abstract: Rapid integration of Artificial Intelligence (AI) into Operations and Supply Chain Management
(OSCM) presents unprecedented opportunities to enhance efficiency, agility, resilience, and innovation
across increasingly complex global networks. Al-driven systems are revolutionizing demand forecasting,
logistics optimization, risk management, and sustainability tracking, enabling data-informed decision-
making at scales previously unattainable. However, alongside these benefits emerge significant ethical
and governance challenges, including algorithmic bias, opacity in decision processes, data privacy risks,
workforce displacement, and the environmental costs of computational infrastructures. These challenges
stem from the socio-technical complexity of Al systems, the interdependence of global supply networks,
and the evolving institutional environments in which OSCM operates.

To address these multifaceted concerns, this paper develops a novel institutional theory framework that
explicates how regulatory pressures, industry norms, and cognitive frames collectively influence the design,
adoption, and governance of responsible, human-centric Al in supply chains. By systematically mapping
ethical risks to institutional dynamics, the framework transcends purely technical approaches to bias
mitigation, emphasizing instead the deep interplay between formal governance structures, shared social
values, and organizational culture. It conceptualizes responsible Al not as a static compliance objective
but as a dynamic institutional process requiring alignment between technological affordances and societal
expectations.

Our findings demonstrate that achieving responsible AI in OSCM necessitates embedding fairness, ac-
countability, and transparency principles throughout the Al lifecycle—from data collection and model
development to deployment and feedback loops. Effective implementation demands proactive institutional
engagement, interdisciplinary collaboration, and continuous monitoring mechanisms that ensure adaptive
governance as technologies evolve. Furthermore, the research underscores the pivotal role of institutional
forces in building stakeholder trust, legitimizing Al decision systems, and aligning organizational objec-
tives with broader societal and environmental values. The proposed framework offers actionable insights
for organizations, policymakers, and researchers seeking to balance innovation with ethical stewardship.
Ultimately, this study contributes a structured, institutionally grounded roadmap for fostering equitable,
transparent, and sustainable Al-driven transformation in global operations and supply chain ecosystems.
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Responsible Innovation in Al-Driven Operations and Supply Chain Management

1. Introduction

Artificial Intelligence (AlI) is rapidly redefining the landscape of modern business operations, particularly
within Operations and Supply Chain Management (OSCM). Its advanced capabilities in automation, machine
learning, and predictive analytics are reshaping not only industrial processes but also public service delivery
and the nature of global socio-economic interactions (Maheswari, 2025). In the domain of OSCM, AI’s
integration has unlocked significant opportunities for efficiency gains, cost optimization, and strategic agility.
From intelligent demand forecasting to dynamic inventory control, Al-driven tools enable firms to anticipate
fluctuations, minimize waste, and adapt swiftly to disruptions (Ok et al., 2025). Logistics, for example, has
seen transformative improvements through Al-powered route optimization, real-time shipment visibility, and
anticipatory maintenance of fleet assets, leading to more responsive and resilient supply chains (Ok et al.,
2025). Additionally, Al assists in supplier risk assessment, contract analytics, and sustainability tracking,
functions that are increasingly critical in today’s complex, multi-tiered global supply networks(Fan and Niu,
2021). This evolution positions Al not merely as a productivity tool, but as a foundational technology for
competitive advantage in 21st-century supply chains.

Al Driven OSCM Opportunities Ethical & Social Challenges
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Figure 1: Institutional theory framework as a bridge between Al-driven OSCM opportunities and ethical and social
challenges, enabling the development of human-centric and responsible Al in this domain.

Despite these profound benefits, the widespread adoption of Al introduces a new array of ethical, economic,
and human rights challenges that demand careful consideration and proactive management (Maheswari,
2025). The speed and scale at which Al systems operate amplify risks associated with algorithmic opacity,
data security vulnerabilities, and workforce disruption. As Al becomes embedded in core decision-making
systems, concerns around fairness, accountability, and unintended consequences have gained urgency
(Hassan, 2024). For example, opaque algorithms can make high-stakes decisions, such as order prioritization
or supplier deactivation, without offering interpretable justifications, potentially leading to stakeholder
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distrust Barbosa et al. (2025). A growing number of supply chain executives report apprehension regarding
these consequences, citing challenges such as bias propagation, insufficient transparency, and a lack of
effective governance frameworks for Al deployment (Hassan, 2024). These challenges are not peripheral;
they undermine organizational integrity and long-term resilience. As such, the pursuit of Responsible Al
(RAI) is no longer just a normative aspiration; it is a strategic imperative . Ensuring the ethical alignment
of Al technologies is essential for sustaining innovation, preserving stakeholder trust, and navigating the
increasingly interconnected and scrutinized global supply chain ecosystem (Hassan, 2024).

Integration of Responsible Al (RAI) into supply chains introduces both transformative potential and a complex
web of ethical and operational dilemmas(Fan and Niu, 2017) . Although RAI frameworks are designed
to ensure Al systems uphold principles such as fairness, accountability, and transparency (Maheswari,
2025), their implementation in real-world supply chain (Prahinski and Fan, 2007)contexts frequently exposes
persistent and nuanced risks. A primary concern is algorithmic bias, wherein Al systems trained on historically
skewed or incomplete datasets may unintentionally perpetuate or exacerbate social inequities, particularly in
domains like hiring, procurement, and supplier selection (Maheswari, 2025, Team, 2024). The ramifications
of such bias extend beyond individual injustices to include organizational risks such as regulatory penalties,
reputational harm, and suboptimal operational outcomes(Jonsson et al., 2007). Compounding this challenge
is the "black box" nature of many Al models, which obfuscates the logic behind automated decisions and makes
it difficult for stakeholders to interrogate or contest outcomes (Ok et al., 2025). This lack of explainability
not only diminishes accountability but also impairs the development of institutional trust, particularly in
cross-functional supply chain teams that rely on transparency to coordinate effectively(Sengupta et al., 2024).
Tools like explainable AI (XAI) are increasingly viewed as essential not just for compliance, but for operational
clarity and collaborative governance (Maheswari, 2025). Simultaneously, the sheer volume and sensitivity
of data managed by supply chain AI systems elevate concerns surrounding data privacy and cybersecurity
(Hassan, 2024, Ok et al., 2025). These systems often handle proprietary business information, personal
customer records, and real-time geolocation data, raising ethical questions about surveillance, consent, and
data ownership. Weaknesses in data governance can result in unauthorized data usage or breaches, with
significant implications for customer trust and legal liability(Shou et al., 2022b). The deployment of robust
privacy-preserving technologies, such as data anonymization, encryption, and differential privacy, is therefore
essential, but must be accompanied by clear institutional policies and cross-border regulatory compliance
strategies.

Moreover, Al's automation capabilities, while driving efficiency, also introduce the risk of labor displacement,
particularly in routine or manual-intensive roles like warehouse operations, transport scheduling, and order
fulfillment (Ok et al., 2025). The resulting workforce disruptions pose critical socio-economic and ethical
questions(Shou et al., 2022a), particularly in regions where employment in logistics and manufacturing
forms a substantial part of the economy. Mitigating these effects requires deliberate investment in reskilling
programs, human-machine collaboration frameworks, and inclusive technology governance(Liao et al.,
2025). Lastly, AI's contribution to sustainability is double-edged: while it can optimize energy use, reduce
waste, and support circular economy models(Wu et al., 2025), the environmental cost of developing and
running large-scale Al models, such as carbon emissions from data centers(Zhou and Li, 2020), must not
be overlooked (Ok et al., 2025). Addressing these trade-offs requires a full lifecycle perspective on Al
deployment, balancing its efficiency gains against the hidden resource demands it imposes.

To address the pressing issues of ethical risks and governance challenges in Al-driven Operations and Supply
Chain Management (OSCM), this paper develops a novel institutional theory framework that integrates
regulatory, normative, and cognitive dimensions shaping responsible AI adoption. It aims to provide a
comprehensive background analysis and construct an interconnected framework for Responsible Innovation
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in Al-Driven OSCM. Figure 1 effectively illustrates how institutional theory serves as a bridge between the
opportunities of Al-driven OSCM and the associated ethical and social challenges. By analyzing how formal
policies, industry norms, and shared organizational logics influence the deployment of Al systems, the frame-
work moves beyond purely technical approaches to bias mitigation and transparency. It systematically maps
ethical concerns, including algorithmic bias, data privacy, labor displacement, and environmental impacts,
onto the institutional pressures that drive organizational behavior. In doing so, the study reconceptualizes
responsible Al as an organizational and socio-institutional challenge rather than a standalone engineering
problem. Emphasizing the role of ethical governance structures and human-centric design, the framework
offers strategic insights into how firms can align Al innovation with long-term trust, accountability, and
societal values. Ultimately, this contribution lays a theoretical foundation to guide policymakers, researchers,
and industry leaders in achieving ethically robust and context-sensitive Al integration in complex OSCM
environments. The key contributions of this work are as follows:

1. In this paper, we introduce a comprehensive institutional theory framework that integrates regulatory,
normative, and cognitive dimensions to understand and guide responsible Al adoption in Operations
and Supply Chain Management (OSCM).

2. We reconceptualize responsible Al not as a purely technical or compliance issue but as an organizational
and socio-institutional challenge, shaped by formal rules, industry norms, and shared belief systems.

3. We systematically link core ethical concerns, such as algorithmic bias, data privacy, labor displacement,
and environmental impacts, to specific institutional pressures that influence organizational behavior
and Al implementation in supply chains.

Our framework offers actionable insights and strategic recommendations for policymakers, practitioners,
and researchers to support ethically grounded, human-centric, and context-sensitive Al integration across
complex supply chain ecosystems. The remainder of the paper is structured as follows: Section 2 provides an
overview of Responsible Al and outlines the key ethical challenges specific to its application in OSCM. Section
3 introduces the foundational concepts of institutional theory. Section 4 examines how the three institutional
pillars, regulatory, normative, and cognitive, interact with and influence the adoption of Responsible Al
in supply chain contexts. Section 5 presents the proposed institutional theory framework, detailing its
components and practical relevance. Section 6 discusses the key implementation challenges and outlines
future research directions. Section 7 discusses the whole scenario and Section 8 provides with strategic
recommendations for policymakers, practitioners, and researchers aiming to foster ethical and sustainable Al
integration in OSCM. Finally, Section 9 concludes the work with key findings and outcomes of the study.

2. Responsible Al and its Core Challenges in Supply Chains

2.1. Responsible AI

Responsible AI (RAI) encapsulates the principle that Al tools should operate ethically, fairly, and accountably,
ensuring that their deployment aligns with fundamental societal values and human rights (Vann Yaroson
et al., 2025). It emphasizes adherence to core ethical principles, including fairness, privacy, transparency,
and accountability, to prevent harm and foster trust in automated systems (Maheswari, 2025). In the context
of Operations and Supply Chain Management (OSCM), these principles are critical due to the high-stakes,
data-intensive nature of supply chain decisions. For instance, an Al-based supplier selection system trained on
biased procurement data may inadvertently prioritize vendors from specific regions or profiles, marginalizing
others without clear justification(Alyasein et al., 2025). Such outcomes could entrench existing inequities,
contradict diversity goals, and expose firms to reputational and regulatory risks (Pandian, 2025). Responsible
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Table 1: Key Ethical Considerations and Challenges of Al in OSCM

Ethical Brief Description Specific Impact in OSCM Relevant Ref-
Considera- erences
tion/Chal-
lenge
Algorithmic Al systems perpetuate societal biases | Unfair supplier selections, discrim- | (Maheswari,
Bias from flawed data, algorithms, or ob- | inatory hiring, inaccurate demand | 2025)
jectives. forecasts, inequitable service deliv-
ery.
Transparency | Opaque Al decision-making (the | Undermined trust, difficulty in trac- | (Maheswari,
& Accountabil- | “black box” problem) makes under- | ing errors (e.g., faulty demand fore- | 2025)
ity standing and assigning responsibility | casting leading to stockouts), unclear
difficult. liability.
Data Privacy & | Al systems process vast amounts of | Privacy invasion (e.g., employee/- | (Maheswari,
Security sensitive data, raising concerns about | goods surveillance), cyber-attack vul- | 2025)
privacy breaches and misuse. nerability, intellectual property theft.
Job Displace- | Automation by Al can replace hu- | Widespread job loss, socioeconomic | (Maheswari,
ment man roles, leading to workforce re- | inequality, need for proactive work- | 2025)
duction. force adaptation.
Environmental | High computational power for Al | Increased energy consumption, ethi- | (Ok et al.,
Impact training contributes to carbon foot- | cal concerns about balancing Al ben- | 2025)
print, despite AI’s potential for sus- | efits with environmental costs.
tainability optimization.

Al practices would require organizations to assess training data, implement fairness constraints, and ensure
explainability so that procurement decisions remain transparent and justifiable. Therefore, RAI in OSCM is
not just a matter of ethical compliance but a strategic imperative for achieving sustainable, inclusive, and
trustworthy supply chain operations(Li et al., 2024).

2.2. Core Challenges in Supply Chains

While the integration of Artificial Intelligence (AI) into Operations and Supply Chain Management (OSCM)
promises substantial operational efficiencies and strategic benefits, it also introduces a complex array of
ethical challenges that must be addressed proactively. These challenges, if left unmanaged, can undermine
trust, exacerbate inequality, and threaten long-term organizational legitimacy. In this section, we outline the
core challenges associated with Al adoption in supply chains, with Table 1 providing a summarized overview
of the key ethical considerations and risks.

2.2.1. Algorithmic Bias

One of the most pressing challenges is algorithmic bias, where Al systems trained on historical or imbalanced
data reflect and, in some cases, amplify existing societal inequalities. In supply chain contexts, this can lead
to discriminatory outcomes in areas such as procurement , hiring, and logistics optimization . For instance,
Al hiring algorithms have been shown to favor male candidates when trained on data from historically
male-dominated industries, while facial recognition technologies demonstrate higher error rates for people
of color (Maheswari, 2025). A critical concern here is the invisibility and rapid propagation of such bias.
Unlike human decision-making, which allows for open debate and correction, algorithmic decisions often
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occur in opaque systems that mask their internal logic, creating a false perception of neutrality (Team,
2024). As Al systems operate at scale and speed, biased outputs can rapidly affect large populations and
business operations, leading to reputational harm, legal exposure, and efficiency losses (Team, 2024). This
underscores the urgent need for proactive bias detection and mitigation strategies.

2.2.2. Transparency and Accountability

Another critical challenge is the lack of transparency and accountability in Al decision-making, often referred
to as the "black box" problem. Al models, especially those based on deep learning, can make high-stakes
decisions in forecasting, supplier selection, and risk evaluation without offering clear explanations (Maheswari,
2025). When these systems make errors, such as inaccurate demand forecasts leading to inventory shortages,
it becomes difficult to assign responsibility among developers, users, and organizations (Ok et al., 2025).
Explainable Al (XAI) has emerged as a potential solution to this challenge, aiming to make Al decisions more
understandable and auditable (Maheswari, 2025). However, achieving meaningful transparency goes beyond
technical fixes; it requires governance mechanisms that embed ethical review and stakeholder accountability
into Al development pipelines. Without such mechanisms, mistrust in Al systems may grow, slowing adoption
and reducing the return on investment (Mensah, 2023). Conversely, when decision logic is visible and
understandable, supply chain leaders are more likely to adopt Al solutions with confidence (Hassan, 2024).

2.2.3. Data Privacy and Security

Al-driven supply chains rely on vast amounts of sensitive data, including customer profiles, employee records,
supplier metrics, and shipment information. As Al systems increasingly monitor, analyze, and predict
operational events, concerns about the ethical use of this data become more pronounced (Maheswari, 2025).
Beyond the technical risks of data breaches, there are deeper ethical concerns related to surveillance, consent,
and individual autonomy, especially when Al systems track employee productivity or customer behavior in
granular detail (Ok et al., 2025). Ensuring data privacy thus requires more than cybersecurity protocols; it
demands transparent data governance, strict regulatory compliance, and the adoption of privacy-preserving
technologies such as anonymization and encryption (Hassan, 2024). These practices are essential for
maintaining stakeholder trust and avoiding violations that could lead to regulatory penalties or reputational
damage.

2.2.4. Job Displacement

The increasing use of Al for task automation poses significant risks to employment within supply chains.
Functions such as inventory management, quality inspection, and delivery routing are particularly susceptible
to automation, potentially displacing large segments of the workforce (Maheswari, 2025). While automation
can enhance efficiency, it also raises ethical and social concerns regarding income inequality, labor market
disruption, and skill obsolescence (Ok et al., 2025). Organizations must balance efficiency gains with social
responsibility by investing in workforce retraining, upskilling initiatives, and human-AI collaboration models.
A failure to address these concerns could provoke resistance to Al adoption and contribute to broader societal
discontent.

2.2.5. Environmental Impact

While Al technologies have the potential to support environmental sustainability, for example, by optimizing
resource usage or reducing waste , their own ecological footprint cannot be ignored. The computational
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demands of training and running advanced AI models, particularly in large-scale supply chain networks,
contribute significantly to data center energy consumption and carbon emissions (Ok et al., 2025). This
creates a paradox: Al systems designed to improve environmental outcomes may themselves generate
negative environmental externalities. Organizations must therefore adopt a lifecycle perspective on Al,
accounting not only for the sustainability benefits it enables but also for the energy and resource costs of
its development and deployment. Green Al practices, including model efficiency optimization and use of
renewable-powered infrastructure, should be integral to responsible Al strategies in OSCM.

3. Institutional Theory

Institutional theory offers a powerful lens for understanding why organizations adopt certain behaviors
and strategies, often transcending purely economic rationality. It posits that organizational actions are
significantly shaped by the broader social environment in which they operate, rather than being solely driven
by efficiency or profit maximization.

3.1. Overview of Institutional Theory

At its core, institutional theory defines institutions as cognitive, normative, and regulative structures and
activities that impart stability and meaning to social behavior (Scott, 1995). These institutions function at
multiple levels , incorporating symbolic systems such as cognitive constructions and normative rules, alongside
regulative processes (Scott, 1995). This theoretical perspective provides a non-economic explanation for
organizational behaviors, emphasizing how institutions establish the "rules of the game" that govern economic
activities (globalEDGE, 2025). A central concept within institutional theory is organizational isomorphism,
which describes the tendency for organizations within a given field to adopt similar rules, designs, and
practices over time (Roszkowska-Menkes and Aluchna, 2017). This convergence occurs as a response to
various institutional pressures (Roszkowska-Menkes and Aluchna, 2017). The quest for legitimacy often
serves as a primary driver for organizations to adopt new practices, even if their technical efficiency is not yet
fully proven (Kauppi, 2013). This means that for responsible Al to achieve widespread adoption in OSCM, it
must not only demonstrate its practical utility but also be perceived as legitimate, credible, and appropriate
by external stakeholders, including regulators, industry peers, and the public, as well as by internal actors.
This goes beyond mere compliance, suggesting a deeper, more pervasive influence on organizational behavior.
Figure 2 presents a conceptual overview of how the three institutional pillars, regulative, normative, and
cultural-cognitive, give rise to distinct but interconnected pressures that shape responsible Al adoption in
Operations and Supply Chain Management (OSCM). This figure highlights how these institutional forces
interact and collectively influence organizational behavior, ethical decision-making, and the implementation
of human-centric Al practices across the OSCM landscape.

Three distinct mechanisms drive this isomorphic process:

* Coercive Isomorphism: This form of isomorphism arises from explicit external pressures exerted
by powerful entities such as governments, regulatory bodies, and non-governmental organizations
(NGOs) (Scott, 1995). Organizations are compelled to conform to laws, regulations, and policies, with
non-compliance often leading to significant sanctions (Scott, 1995). For instance, specific regulatory
norms or sustainability mandates can act as powerful institutional pressures, forcing companies to
adopt particular practices (Kauppi, 2013).

* Normative Isomorphism: This mechanism stems from professionalization, education, and the cul-
tivation of shared professional identities and norms within a particular industry or field (de Freitas
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and da Silveira, 2021). It involves the cognitive legitimation of practices developed by universities,
professional associations, and other social groups, which motivates firms to seek legitimacy and culti-
vate a positive reputation (Kauppi, 2013). Norms define how things should be done and delineate the
legitimate means to pursue valued objectives (Kauppi, 2013).

Mimetic Isomorphism: This type of isomorphism occurs in situations characterized by environmental
uncertainty, prompting organizations to imitate the successful strategies and practices of their peers
(de Freitas and da Silveira, 2021). When organizations face ambiguity regarding technologies or goals,
they tend to benchmark and replicate the approaches of perceived industry leaders (Kauppi, 2013). For
example, significant supply uncertainties, such as those experienced during the COVID-19 pandemic,
can lead to increased mimetic behavior as organizations seek to augment their organizational legitimacy
and stability (Kauppi, 2013).

While isomorphism explains the tendency for organizations to converge towards similar practices, the concept
of "institutional innovation" suggests a pathway for more transformative change (Raffaelli and Glynn, 2015).
Institutional innovation is defined as novel, useful, and legitimate change that, to varying degrees, disrupts
the existing cognitive, normative, or regulative mainstays of an organizational field (Raffaelli and Glynn,
2015). This implies that achieving truly responsible Al in OSCM may not solely involve conforming to
existing pressures through isomorphism. Instead, it could entail actively shaping and redefining what is
considered legitimate and appropriate in the evolving Al landscape, potentially through pioneering new
ethical standards or governance models that eventually become new institutional mainstays.
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3.2. Three Pillars of Institutions

Effective functioning of institutions is fundamentally reliant on three interconnected pillars: regulative,
cultural-cognitive, and normative (Scott, 1995). These elements operate interdependently to provide stability
and meaning to social behavior within an organizational context (Scott, 1995).

3.2.1. Regulative Pillar

This pillar encompasses the explicit, formal rules, laws, regulations, and policies that govern an institution or
an entire organizational field (Scott, 1995). Its mechanisms involve the establishment of rules, the monitoring
of conformity to these rules, and the application of sanctions, whether rewards or punishments, to influence
future behavior (Scott, 1995). Force, fear, and expedience are central to the regulative pillar, though they are
always tempered by the presence of established rules, whether informal mores or formal laws (Scott, 1995).
Economists, in particular, often conceptualize institutions as primarily resting upon this pillar (Scott, 1995).

3.2.2. Normative Pillar

This pillar pertains to the ethics, values, professional standards, and the inherent character of the institution
itself (Scott, 1995). It encompasses moral and ethical obligations, professional codes of conduct, and
industry best practices that collectively define how things should be done within a given field (de Freitas and
da Silveira, 2021). This pillar actively fosters professional identities and norms, guiding behavior through
shared expectations of appropriateness rather than explicit mandates (Kauppi, 2013).

3.2.3. Cultural-Cognitive Pillar

This pillar describes the shared beliefs, collective knowledge, common understandings, and cognitive frames
that exist among individuals within institutions (Scott, 1995). It highlights how individuals collectively
interpret information, make sense of their environment, and predict future states (Scheutz et al., 2017). This
dimension involves a process of social construction and shared cognition, where new ideas or innovations must
be interpreted and perceived as consistent with existing understandings to gain legitimacy and widespread
acceptance (Raffaelli and Glynn, 2015).

While these three pillars are interdependent, contributing to institutional stability, they can also present areas
of tension or potential conflict. For instance, a new regulatory mandate might clash with deeply ingrained
cultural-cognitive beliefs within an organization, or a normative ideal might lack the necessary regulatory
enforcement.14 Navigating these interdependencies and resolving such tensions is crucial for achieving
sustainable change in the context of responsible Al. Furthermore, while the regulative pillar relies on explicit
enforcement and the application of "force and fear," the normative and cultural-cognitive pillars exert a
more subtle, yet powerful, influence through shared values, professional expectations, and collective beliefs
(Scott, 1995). For responsible Al to be truly embedded within an organization, it requires more than just
external mandates; it necessitates internalization through professional ethics and a shared understanding of
its importance, leading to more resilient and proactive adoption.

3.3. Relevance of Institutional Theory to Technology Adoption and OSCM Practices

Institutional theory offers a compelling framework for explaining the adoption of strategies and practices
in operations and supply chains that extends beyond purely economic efficiency considerations (Kauppi,
2013). Organizations may implement changes primarily to gain legitimacy and conform to external pressures,
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even if the direct economic benefits of such changes are not immediately apparent or fully proven (Kauppi,
2013). This theoretical approach helps to elucidate why firms exhibit similar behaviors over time, driven by
the need to maintain legitimacy within their organizational field. Institutional pressures are not confined
to individual firms; they operate at a broader supply chain level, influencing companies’ strategic choices
regarding integration with suppliers and customers (Kauppi, 2013). Historically, institutional theory has been
applied to understand the adoption of practices such as quality management and the integration of electronic
tools within operations and supply chains (Kauppi, 2013). More recently, its utility has expanded to analyze
the adoption of green supply chain management (GSCM) practices, demonstrating how normative, mimetic,
and coercive pressures drive organizational responses to societal needs and environmental performance
objectives (Kauppi, 2013). The application of institutional theory to Artificial Intelligence in organizations
represents a significant area for further scholarly exploration. The existing neo-institutional literature on Al
is notably sparse, indicating a considerable gap in understanding Al as both a product of institutional forces
and a powerful institutional force in its own right (Rudko et al., 2023). This dual nature of Al is critical: as a
product, Al's development and adoption are undeniably shaped by existing regulations, industry norms, and
prevailing cognitive frames. For example, the design of Al systems may be influenced by current data privacy
laws or established engineering best practices. Conversely, as an institutional force , Al itself possesses the
capacity to reshape these very pillars. Al-driven research, for instance, can accelerate scientific discovery
(Tang et al., 2025), potentially altering how knowledge is created and influencing existing cognitive frames.
Similarly, AT’s ability to drive unprecedented efficiencies could establish new industry norms for operational
performance. This reciprocal relationship highlights a dynamic interplay . where Al is not merely a passive
recipient of institutional influence but an active agent in shaping the institutional environment, implying a
continuous, evolving interaction rather than a one-way influence . The framework proposed in this report
aims to address this critical research gap by applying institutional theory to the complex domain of Al in
OSCM (Rudko et al., 2023).

4. Interplay of Institutional Pressures and Responsible Al in OSCM

The successful design and implementation of responsible Al in Operations and Supply Chain Management
are profoundly influenced by the dynamic interplay of regulative, normative, and cultural-cognitive pressures.
These institutional forces collectively shape how organizations approach bias mitigation and establish ethical
governance structures. Table 2 provides a short overview of how institutional pillars influence Responsible Al
in OSCM. Figure 3 demonstrate the mapping of institutional pressures across the Al-Driven supply chain.

4.1. Regulative Pressures

Regulative pressures originate from formal rules, laws, and regulations that are enforced by governmental
bodies, international organizations, and other authoritative entities (Scott, 1995). Non-compliance with
these mandates can result in significant legal and financial penalties, compelling organizations to conform
(Scott, 1995). These pressures have a direct and substantial impact on Al design and governance within
OSCM:

* Mandating Ethical Standards: Robust legal frameworks are essential for governing the use of Al in
supply chains. Such frameworks ensure adherence to ethical standards and provide critical protections
for workers, consumers, and the environment (Ok et al., 2025). Regulations actively enforce principles
of transparency, accountability, and broader ethical standards in Al deployment (Stappers, 2025).

10
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Figure 3: Mapping Institutional Pressures Across the Al-Driven Supply Chain

* Bias Mitigation Requirements: Emerging regulations, such as the EU Al Act' and New York City’s

Key

Al bias audit requirements?, directly address the challenge of algorithmic bias (Maheswari, 2025).
These legal frameworks compel organizations to implement systematic bias detection and mitigation
strategies, including regular auditing of Al systems for biased outcomes (Ok et al., 2025).
Transparency and Accountability Mandates: The EU Al Act, for example, explicitly mandates
explainability and human oversight for high-risk Al applications (Maheswari, 2025). This regulatory
push encourages organizations to develop Explainable AI (XAI) systems capable of providing clear
rationales for their decisions, thereby fostering trust and enabling effective auditability (Ok et al.,
2025). Furthermore, clear accountability frameworks are necessary to establish responsibility when Al
systems make errors, ensuring that individuals or entities can be held liable (Ok et al., 2025).

Data Privacy Regulations: Laws like the General Data Protection Regulation (GDPR)® and the
California Consumer Privacy Act (CCPA)* regulate the collection, storage, and use of sensitive data
within AI systems, making data privacy and security paramount (Maheswari, 2025). Compliance
with these regulations is critical to mitigate the risks of privacy breaches and ensure responsible data
handling (Hassan, 2024).

regulatory frameworks, such as the EU Al Act, are poised to significantly influence the Al landscape.

Expected to be enforced by 2026, the EU AI Act represents the first large-scale Al governance framework,
specifically targeting high-risk Al uses, with non-compliance carrying substantial fines (Team, 2024). This act

Thttps://artificialintelligenceact.eu/

2https ://www.nycbiasaudit.com/
3https://gdpr-info.eu/
4https://oag.ca.gov/privacy/ ccpa
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mandates both explainability and human oversight in relevant applications (Maheswari, 2025). Similarly, the
NYC Al Bias Audit Requirements specifically target algorithmic bias, driving proactive auditing and mitigation
efforts (Team, 2024). The GDPR has also established guidelines on transparency, requiring organizations
to provide clear information about how data is processed by automated systems (Maheswari, 2025). The
intense level of regulatory scrutiny, as exemplified by these frameworks, compels organizations to develop
proactive internal governance frameworks to ensure compliance (Stappers, 2025). This demonstrates a
powerful coercive isomorphic effect: external regulative pressures are not merely about avoiding penalties,
but they actively force organizations to build and institutionalize internal ethical Al governance structures
and frameworks (Hassan, 2024).This transforms what might initially be seen as external compliance into
an internalized organizational capability, fostering a more deeply embedded approach to responsible Al.
However, a persistent challenge within this regulative landscape is the attribution of responsibility in complex
Al supply chains. The distributed nature of Al development and deployment, involving various actors with
overlapping yet distinct responsibilities, makes it challenging to assign clear responsibility and legal liability
for Al-induced harms (Brown, 2023). This highlights a significant area for future regulatory innovation,
requiring policymakers to develop new conceptual frameworks for assigning distributed responsibility and
mandating comprehensive information flow and redress mechanisms across the entire Al supply chain.

4.2. Normative Pressures

Normative pressures emanate from professional bodies, industry associations, ethical guidelines, and shared
values that collectively define what is considered appropriate and desirable behavior within a particular field
(Scott, 1995). These pressures are often driven by an organization’s pursuit of legitimacy and a positive
reputation within its industry (Kauppi, 2013). The impact of normative pressures on ethical Al adoption is
multifaceted:

* Fostering Accountability and Fairness Norms: Professional ethics and industry best practices actively
promote principles such as fairness, accountability, and transparency (Hassan, 2024). These norms
encourage organizations to proactively address algorithmic bias and ensure ethical decision-making
throughout their Al systems (Mensah, 2023).

* Role of Industry Best Practices: Normative influences manifest in widely adopted best practices,
including the clear documentation of Al decision-making processes (algorithmic transparency), the
implementation of robust data privacy frameworks (e.g., data anonymization, encryption), and the
utilization of Explainable AI (XAI) to provide clear rationales for Al-driven decisions (Hassan, 2024).
Organizations are increasingly encouraged to conduct ongoing audits and implement algorithmic
fairness checks as standard practice (Hassan, 2024).

* Professional Bodies and Academic Influence: Organizations such as the Institute for Supply Manage-
ment (ISM)° play a crucial role by developing resources like the Al Playbook for Supply Managers.
This playbook assists supply management professionals in integrating Al effectively and responsibly,
with a strong emphasis on risk mitigation and governance (for Supply Management, 2025). Similarly,
academic institutions contribute significantly to Al governance by establishing research centers, con-
ducting foundational research, and influencing Al norms through their expertise and collaborative
initiatives (Rudko et al., 2023).

* Workforce Training and Ethical Guidelines: Normative pressures also drive the imperative for
educating supply chain professionals on the ethical implications of Al, algorithmic fairness, and data
privacy (Ok et al., 2025).The development and enforcement of internal ethical guidelines, coupled with

Shttps://www.ismworld.org/
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the establishment of cross-functional ethics committees, are key practices fostered by these pressures
(Hassan, 2024).

These normative pressures can drive a more fundamental, internally-driven shift towards ethical Al practices,
moving beyond mere compliance. This suggests that industry standards and professional ethics foster a
proactive culture of responsibility, embedding ethical considerations directly into the core strategy and
daily operations of OSCM. This leads to a more sustainable and deeply integrated approach to responsible
AL It is also important to recognize that normative expectations are not static; they evolve continuously
with technological advancements and shifting societal expectations (Hassan, 2024). This dynamic nature
necessitates that organizations foster a culture of continuous learning, experimentation, and adaptability to
remain legitimate and responsible in the rapidly changing Al landscape. Relying on a one-time "fix" for Al
ethics is insufficient; instead, organizations must cultivate an environment of ongoing ethical reflection and
adjustment.

4.3. Cultural-Cognitive Frames

Cultural-cognitive frames refer to the shared understandings, collective beliefs, common knowledge, and
mental models that exist within an organization or a broader professional field, providing meaning to
social behavior (Scott, 1995). These frames profoundly shape how individuals interpret information, make
judgments, and perceive the world around them (Scheutz et al., 2017). Their influence on human-centric Al
design and implementation is critical:

* Human-Centric AT (HCAI) Principles: HCAI is an approach rooted in cultural-cognitive frames,
emphasizing the design of Al systems that augment and enhance human abilities rather than simply
replacing them (Vann Yaroson et al., 2025). This paradigm prioritizes human needs, values, and overall
well-being, advocating for a careful balance between leveraging Al's capabilities and preserving human
creativity and decision-making (U, 2025).

* Shared Understandings and Design Thinking: Shared mental models are paramount for effective
human-AI collaboration, facilitating decision-making and enabling individuals to adjust their behavior
based on predictions of other team members’ states and activities (Vann Yaroson et al., 2025). Design
thinking, as a human-centered approach, aligns with this pillar by focusing on deeply understanding
human needs, generating creative solutions, and iteratively refining those solutions through continuous
feedback loops (U, 2025). For responsible Al to truly augment human capabilities in OSCM, a shared
cognitive understanding of AI’s role, its limitations, and its ethical implications among human users is
indispensable. Without this cognitive alignment, issues like distrust and interoperability can significantly
impede the efficacy of Al systems (Vann Yaroson et al., 2025), even when robust regulative and
normative pressures are in place. This highlights that the "human-centric" aspect of Al is deeply rooted
in shared cognition and collective interpretation.

* Embedding Bias Awareness in Practice: A sophisticated cognitive understanding of how various
biases manifest, whether historical, representation, measurement, or algorithmic, is fundamental for
effective bias mitigation (Pandian, 2025). This necessitates embedding bias awareness from the earliest
stages of the AI model conception phase, involving diverse teams in the development process, and
actively engaging in critical thinking to overcome inherent confirmation biases (Hasanzadeh et al.,
2025).

* Overcoming Resistance to Change: The adoption of new technologies like Al can often be met with
resistance from employees who fear job displacement or a perceived loss of control (Ok et al., 2025).
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Table 2: Institutional Pillars and Their Influence on Responsible Al in OSCM

Institutional | Definition/Characteristics Specific Impact on Responsible Al in | Relevant
Pillar OSCM References
Regulative Formal rules, laws, regulations, | Mandates for bias mitigation (e.g., EU Al | (Maheswari,
and policies enforced by author- | Act, NYC bias audits), requirements for | 2025)
ities; involves rule-setting, moni- | transparency (XAI), data privacy regula-
toring, and sanctions. tions (GDPR, CCPA), clear accountability
frameworks.
Normative Professional standards, industry | Drives adoption of industry best prac-| (Hassan,
best practices, ethical guidelines, | tices for transparency (e.g., algorithmic | 2024)
and shared values; defines what | documentation), fosters ethical decision-
is appropriate and desirable. making, promotes workforce training on
ethical Al, encourages cross-functional
ethics committees.
Cultural- Shared beliefs, knowledge, un- | Influences human-centric Al design (HCAI), | (Vann Yaro-
Cognitive derstandings, and mental models | fosters shared mental models for human- | son et al.,
within an organization or field; | Al collaboration, embeds bias awareness in | 2025)
shapes interpretation and percep- | development teams, helps overcome resis-
tion. tance to Al adoption by reframing its role.

Fostering a culture of innovation and adaptability, framing Al as a tool that enhances human capabilities
rather than replaces them, and providing adequate support and training are crucial strategies for
overcoming these cognitive barriers (U, 2025). A significant shift in organizational cognitive frames
involves redefining "efficiency" itself. Instead of narrowly optimizing for technical metrics like "inventory
levels," the focus should expand to human-centric problem statements, such as "ensuring product
availability while minimizing employee stress and maximizing fair labor practices in the warehouse" (U,
2025). This redefinition, driven by cultural-cognitive shifts, is essential for truly embedding responsible
Al and preventing Al systems from inadvertently prioritizing narrow efficiency over broader ethical
practices and human well-being (Ok et al., 2025).

5. Proposed Framework for Responsible Innovation in AI-Driven OSCM

Developing and implementing responsible Al in Operations and Supply Chain Management necessitates
a comprehensive framework that synthesizes the influences of regulative pressures, industry norms, and
cultural-cognitive frames. Our framework, illustrated in Figure 4, recognizes that responsible innovation is
not merely a technical endeavor but a deeply embedded organizational and societal transformation.

5.1. Conceptualizing Interconnected Components for Responsible AI Development

A truly responsible Al framework in OSCM must adopt a holistic approach, integrating the regulative,
normative, and cultural-cognitive dimensions. It acknowledges their inherent interconnectedness and
mutually reinforcing nature. Compliance with regulations alone is insufficient; it must be complemented by
the internalization of ethical norms and the cultivation of a human-centric mindset within the organization.
The overarching goal of this framework is to achieve legitimacy for Al in OSCM, ensuring that Al practices
are not only technically sound and efficient but also widely perceived as appropriate, desirable, and aligned
with broader societal values (Raffaelli and Glynn, 2015).
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Figure 4: Our proposed framework for Responsible Innovation in Al-Driven OSCM, highlighting its four core components
for ethical, human-centric Al integration.

The interaction between these institutional pillars is not linear but circular, forming a dynamic feedback loop
that drives the institutionalization of responsible Al practices. For example, stringent regulatory pressures
can establish a foundational baseline for ethical behavior, acting as a coercive isomorphic force. This baseline
can then be reinforced and elaborated upon by industry best practices and professional standards, which
represent normative isomorphic influences. These external pressures, in turn, can gradually influence and
reshape internal organizational beliefs and shared understandings, leading to the development of robust
cultural-cognitive frames and a deeper, more ingrained commitment to responsible Al. Conversely, strong
internal cultural-cognitive frames, such as a deep organizational commitment to human-centric design, can
proactively drive the development of highly ethical Al systems. These pioneering efforts can then influence
the broader industry, establishing new normative benchmarks, and potentially even inform and shape future
regulative frameworks through institutional innovation. This continuous feedback loop accelerates the
adoption and embedding of responsible Al practices, demonstrating how advancements in one pillar can
catalyze changes in others.

5.2. Operationalizing Bias Mitigation Strategies Across the Al Lifecycle

Systematic bias identification and mitigation are paramount throughout the entire Al model lifecycle, from
its initial conception through deployment and ongoing surveillance (Hasanzadeh et al., 2025). This requires
a comprehensive approach that combines technical solutions, ethical considerations, and robust regulatory
oversight (Zuo, 2024). The array of strategies and the emphasis on diverse teams indicate that bias mitigation
is not a singular, one-off technical fix but rather a continuous, iterative process demanding cross-functional
collaboration. This implies that effective bias mitigation necessitates organizational structures and processes
that facilitate ongoing dialogue, feedback, and adaptation, moving beyond isolated technical interventions to
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embrace a holistic, adaptive approach. Key strategies for bias mitigation, categorized by Al lifecycle phase,
include:

* Conception Phase: Bias surveillance should commence at the very outset of the model’s conception.
This involves defining clear, clinically oriented research questions that allow for the anticipation of
potential bias areas (Hasanzadeh et al., 2025). It is crucial to involve diverse and representative
Al teams, including domain experts, data scientists, institutional stakeholders, and members from
underrepresented populations, to ensure a broad range of perspectives (Hasanzadeh et al., 2025).
Adherence to Diversity, Equity, and Inclusion (DEI) principles and proactive planning for mitigating
imbalances in team composition are essential during this phase (Hasanzadeh et al., 2025).

* Data Pre-processing: A fundamental step involves ensuring that training datasets are inclusive, diverse,
and truly representative of the populations the Al system will impact (Pandian, 2025). This requires
regular auditing of data sources and systematic correction of any identified imbalances (Team, 2024).
Techniques such as de-biasing, data cleaning, feature tweaking, and balancing datasets are employed
to prepare data for fair model training (Pandian, 2025).

* In-processing (Algorithm Design & Training): During the algorithm design and training phase,
fairness constraints should be directly incorporated into the model’s learning process (Pandian, 2025).
This can involve advanced techniques like adversarial training or embedding explicit ethical guidelines
into the algorithm’s fundamental design (Hassan, 2024).

* Post-processing (Model Output Adjustment): After the Al model has been trained, its outputs
can be modified to achieve desired fairness outcomes. This includes adjusting decision thresholds or
recalibrating outputs to align with ethical standards (Hassan, 2024).

* Continuous Monitoring & Auditing: Responsible Al requires ongoing vigilance. Organizations must
implement continuous monitoring for biased outcomes, utilizing real-time auditing mechanisms to flag
issues before they escalate (Hassan, 2024). Regular audits conducted by independent third parties and
internal committees are essential to ensure sustained fairness and accountability (Ok et al., 2025).

5.3. Designing and Implementing Robust Ethical AI Governance Structures

Implementing comprehensive Al governance frameworks is critical for ensuring that Al systems operate
ethically, fairly, and transparently (Pandian, 2025). These frameworks provide a structured approach
to Al adoption, facilitating effective and responsible integration within an organization’s operations (for
Supply Management, 2025). Such governance structures serve as a vital bridge, translating external regulative
and normative pressures into actionable internal policies, processes, and oversight mechanisms. Without
robust governance, external pressures might lead to mere performative compliance rather than genuine
ethical integration and a deep-seated commitment to responsible Al

Key components of effective Al governance include:

* Transparency and Explainability (XAI): It is imperative to ensure clear documentation and disclo-
sure of Al decision-making processes, often referred to as algorithmic transparency, and to provide
comprehensive explanations for Al-driven decisions (Ok et al., 2025). This practice fosters trust among
stakeholders and enables effective human oversight of Al systems (Hassan, 2024).

* Accountability Mechanisms: Establishing clear accountability structures is fundamental to determin-
ing responsibility when Al systems make errors (Ok et al., 2025). This involves explicitly defining who
is responsible for Al-driven mistakes, ensuring that individuals or teams can be held liable (Ok et al.,
2025).
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* Ethical Review Boards/Committees: Forming cross-functional ethics committees, comprising supply
chain experts, data scientists, ethicists, and legal advisors, is crucial for guiding and monitoring Al
initiatives (Hassan, 2024). These boards can provide oversight for high-impact Al projects, ensuring
alignment with ethical principles (Wynants et al., 2025).

* Policy Development and Enforcement: Organizations must develop and enforce clear ethical guide-
lines pertaining to data usage, storage, fairness in decision-making, and the conduct of regular audits
(Hassan, 2024). Communicating these Al policies and guidelines to all relevant stakeholders is also
essential for fostering a shared understanding and adherence (Wynants et al., 2025).

* Regulatory Compliance Integration: Ensuring strict adherence to emerging Al regulations, such as
the EU AI Act and GDPR, and integrating compliance checks directly into the governance framework
are vital steps (Ok et al., 2025).

5.4. Integrating Human-Centric Principles for Trust and Collaboration

Integrating human-centric principles into Al design and implementation is fundamental for building trust
and fostering effective collaboration between humans and Al systems. This approach prioritizes human
well-being and ensures that Al serves to augment, rather than diminish, human capabilities.

* Human-in-the-Loop Systems: Incorporating human oversight at critical junctures in the Al decision-
making process is essential for identifying biases early and making necessary adjustments (Team,
2024). This approach strategically balances Al’'s computational capabilities with human intuition,
experience, and ethical judgment (U, 2025).

* Prioritizing Human Needs and Well-being: Al systems should be designed with a primary focus on
enhancing human well-being, aligning with human values, and complementing human capabilities
(Lucas and Heston, 2024). In the context of OSCM, this translates to empathizing deeply with all
stakeholders, including employees, suppliers, and customers, who are impacted by Al systems. It also
involves reframing problems to be human-centric, moving beyond purely technical optimizations (U,
2025).

* Fostering Trust and Adaptability: Transparency regarding data usage, coupled with robust data
protection measures and empowering users with control over their information, is crucial for cultivating
trust in Al systems (U, 2025). Fostering a culture of innovation and adaptability within the organization
helps to overcome resistance to change, by framing Al as a tool that enhances, rather than replaces,
human capabilities (U, 2025).

* Continuous Engagement and Feedback: Implementing iterative feedback loops, prototyping, and
testing Al-driven processes with the actual people who will interact with them ensures that solutions
are practical, usable, and acceptable (U, 2025). This continuous engagement and feedback from users
throughout the design process are not just about initial user satisfaction; they also serve as a crucial
mechanism for identifying and mitigating unforeseen negative consequences or "ripple effects" of Al
deployment that might not be captured by technical audits or compliance checks alone. By prioritizing
human experience, organizations can proactively address issues that emerge in real-world contexts,
thereby enhancing the overall responsibility of the Al system. Regularly assessing the human impact of
Al systems and adapting the AI's parameters or fundamental approach based on real-world experiences
is vital for ongoing responsible development (U, 2025).
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6. Challenges and Future Directions for Responsible Al in OSCM

While the integration of Al in Operations and Supply Chain Management offers significant advantages,
several persistent challenges must be addressed to ensure responsible and sustainable deployment. These
challenges also highlight critical areas for future research and practical development.

6.1. Navigating Data Quality, Privacy, and Security Complexities

Data serves as a fundamental input for Al systems, yet its quality, privacy, and security present significant
complexities. Obtaining clean, unbiased, and high-quality data for Al algorithms remains a considerable
challenge (Ok et al., 2025). Inconsistent, incomplete, or inherently biased data can lead to inaccurate Al
predictions and suboptimal decision-making (Ok et al., 2025). The principle of "bias in, bias out" vividly
illustrates how biases present in training data inevitably manifest as suboptimal Al model performance in
real-world applications (Hasanzadeh et al., 2025). This underscores that data is not merely a technical input
but represents the primary nexus where technical limitations intersect with profound ethical risks. Addressing
responsible Al in OSCM fundamentally requires a "data-first" ethical approach, emphasizing robust data
governance, clear data provenance, and ethical sourcing as critical foundational steps. Furthermore, data
fragmentation across various departments and external partners, commonly known as data silos, significantly
hinders Al systems from accessing a comprehensive, real-time view of the entire supply chain (Ok et al.,
2025). This fragmentation limits the full optimization potential that Al could offer. The process of gathering
high-quality data across complex global supply chains also incurs substantial costs and complexities (Ok
et al., 2025). Beyond quality and accessibility, Al-driven supply chain systems are increasingly vulnerable to
cyber-attacks, which could lead to compromised data integrity, mismanagement of stock, or incorrect routing
of deliveries (Ok et al., 2025). Implementing robust security measures is therefore essential to prevent the
manipulation of Al algorithms and to protect sensitive intellectual property (Ok et al., 2025).

6.2. Addressing Workforce Adaptation and Socio-Economic Impacts

The transformative power of Al in OSCM brings with it significant socio-economic implications, particularly
concerning the workforce. Al and automation have the potential to displace human workers in roles
traditionally characterized by repetitive tasks, such as truck driving, warehouse operations, and inventory
management (Maheswari, 2025). This raises serious ethical concerns about widespread job loss and the
broader consequences for labor markets and societal equity (Ok et al., 2025). A critical aspect of responsible
Al deployment involves balancing automation with human oversight. Over-reliance on automation can lead to
decisions that lack the nuance, contextual understanding, or ethical judgment that humans bring to the table
(Ok et al., 2025). Many critical decisions within supply chains, especially those involving ethical sourcing,
complex supplier relationships, or intricate problem-solving, continue to require human judgment (Ok et al.,
2025). This challenge highlights a broader social contract for Al in the workplace. Organizations must
not only mitigate bias in algorithms but also actively invest in proactive strategies for workforce transition,
including comprehensive reskilling and upskilling programs for employees on ethical Al implications and
decision-making frameworks (Ok et al., 2025). Ensuring fair labor practices across Al-automated operations
is paramount to prevent Al systems from inadvertently prioritizing efficiency over ethical supply chain
practices, such as the exploitation of workers or environmental degradation (Ok et al., 2025). The potential
for Al to exacerbate socioeconomic inequalities by displacing low-skilled labor further underscores the urgent
need for proactive workforce adaptation strategies and equitable distribution of AI’s benefits to maintain
social legitimacy.
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6.3. Ensuring Continuous Monitoring, Auditing, and Adaptability

Responsible Al is not a static state to be achieved but an ongoing process requiring continuous vigilance and
adaptation (Hassan, 2024). Al systems must be continuously monitored for biased outcomes, with real-time
auditing mechanisms in place to flag issues before they escalate (Team, 2024). The rapid advancements
in Al technology and the dynamic evolution of ethical norms mean that existing auditing frameworks
can quickly become outdated (Pandian, 2025). This necessitates a commitment to continuous learning
and the evolution of ethical standards within organizations (Hassan, 2024). Furthermore, the increasing
sophistication of Al systems introduces new adversarial risks, where malicious actors might attempt to exploit
or manipulate mitigation techniques (Pandian, 2025). This requires robust security measures and a constant
state of adaptation to emerging threats. A persistent challenge lies in balancing ethical considerations with
operational performance. Implementing comprehensive bias mitigation strategies can, at times, lead to
a reduction in model accuracy or efficiency (Pandian, 2025). Organizations must navigate this trade-off
carefully, seeking optimal solutions that uphold ethical principles without unduly compromising operational
effectiveness. The emphasis on continuous monitoring, auditing, and adaptability suggests that responsible
Al governance should be conceptualized as an adaptive learning system. This implies that organizations
need to build internal capabilities not just for compliance, but for ongoing ethical reflection, experimentation,
and rapid adjustment to new challenges and emerging ethical dilemmas, rather than relying on fixed, static
guidelines.

7. Discussions

The integration of Artificial Intelligence (AI) into Operations and Supply Chain Management (OSCM) brings
both immense promise and pressing ethical challenges. This dual reality demands not only technical excellence
but also a thoughtful, responsible approach to innovation. Throughout this report, we have explored how
institutional theory provides a valuable lens to understand and guide the adoption of responsible Al in OSCM.
The central insight is clear: ethical Al in supply chains cannot be achieved through technical innovation
alone. Instead, it is shaped by a web of institutional pressures, formal rules, industry norms, and shared
beliefs, that influence how organizations design, implement, and scale Al technologies.

A major takeaway is the significance of regulative pressures in laying the foundation for responsible Al. Laws,
compliance standards, and emerging Al governance frameworks serve as formal guardrails that organizations
must navigate. In many industries, external regulations, such as data protection laws (e.g., GDPR) or emerging
Al risk classifications, have catalyzed the development of internal structures, including Al ethics boards, risk
assessment protocols, and audit trails. However, our analysis shows that while compliance is necessary, it is
not sufficient. Organizations that limit their Al strategies to regulatory box-ticking often fail to embed ethical
considerations deeply enough to sustain long-term trust or adapt to new societal expectations. Regulation
can push organizations to act, but enduring change comes when ethical commitments are internalized and
normalized.

This is where normative pressures play a vital role. Unlike formal mandates, normative influences stem
from shared professional ethics, industry standards, and collective reputations. For example, logistics firms
that lead in sustainability or ethical sourcing often influence peers through benchmarking, setting de facto
expectations. These normative pressures encourage firms to go beyond compliance and embrace proactive,
value-driven approaches to Al design, such as integrating explainability into forecasting tools or prioritizing
worker safety in warehouse automation. Crucially, such practices are shaped not only by what is required,
but by what is seen as responsible and admirable within the professional community. Cultivating these norms
can foster an ecosystem where responsible innovation is not an afterthought but a competitive and cultural
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priority.

Finally, the cultural-cognitive pillar reveals perhaps the most profound but subtle factor influencing responsible
Al adoption: the underlying beliefs, assumptions, and mental models that guide organizational thinking.
If Al is seen merely as a tool to automate and optimize, ethical risks are more likely to be ignored or
underestimated. But when Al is framed as a collaborative partner, an enabler of human insight, creativity,
and care, design choices naturally shift toward transparency, inclusivity, and alignment with human values.
This cognitive reframing is essential. It enables organizations to ask deeper questions: Who benefits from
this algorithm? Who might be harmed? How can we ensure fairness, accountability, and resilience not just
in the code, but in the context in which the system operates?

Implementing responsible Al in Operations and Supply Chain Management (OSCM) requires a deliberate,
multi-layered approach that bridges institutional insights with day-to-day operational decisions. First,
organizations must move beyond viewing ethical Al as a one-time compliance task and instead integrate it
into the lifecycle of Al system development, from problem framing and data collection to deployment and
post-implementation auditing. This means building multidisciplinary teams that include ethicists, domain
experts, and affected stakeholders, not just data scientists and engineers. For example, in developing a
demand forecasting model, input should be sought not only from supply chain managers but also from
frontline workers and communities who might be indirectly affected by automation decisions. Ethical impact
assessments and bias audits must become as routine as performance evaluations. In practice, this may involve
embedding tools for explainability and fairness checks into machine learning pipelines, using synthetic
data to test for disparate outcomes, or conducting scenario planning exercises to anticipate downstream
social impacts. These practices help institutionalize ethical foresight, rather than relying solely on post-hoc
adjustments after harm occurs.

From a governance perspective, firms can benefit from creating formal structures such as Al ethics committees
or responsible innovation units that oversee high-impact Al projects. These bodies should be empowered
to challenge design decisions, recommend course corrections, and ensure alignment with organizational
values and external expectations. Critically, these efforts should be backed by executive-level support
and resource allocation, signaling that ethical considerations are not peripheral but central to competitive
advantage. Organizations can also adopt third-party certifications or participate in industry-wide initiatives
that promote responsible Al standards, which not only improve trust with customers and regulators but also
offer benchmarking opportunities and shared learning. The growing body of regulatory frameworks, such as
the EU Al Act and sector-specific guidance in logistics and manufacturing, further reinforces the importance
of preparing for a future where responsible Al is not optional, but foundational. Organizations that begin this
journey early will be better positioned to innovate responsibly, adapt to evolving norms, and demonstrate
leadership in shaping ethical Al ecosystems.

Beyond internal implementation, significant opportunities exist for collaborative innovation and ecosystem
development. Responsible Al in OSCM should not be a siloed effort, but one that taps into broader networks of
knowledge, policy, and practice. Industry consortia, academic partnerships, and public-private collaborations
can play a critical role in sharing ethical Al frameworks, co-developing use cases, and harmonizing best
practices across sectors. For instance, logistics companies working with sustainability-focused NGOs or Al
research labs can jointly create algorithms that not only optimize routes for cost but also reduce carbon
emissions and promote equitable labor practices. Furthermore, transparent reporting on Al use, such as
algorithmic impact disclosures or ethical performance dashboards, can foster accountability while building
consumer and stakeholder trust. These actions contribute to a culture of transparency, where ethical
performance becomes a visible and valued dimension of supply chain excellence. In doing so, organizations
not only mitigate risk but also unlock competitive advantage by aligning with the growing demand for socially
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responsible technology. Ultimately, responsible Al is not just a defensive strategy, it is a generative opportunity
to reimagine OSCM systems that are more inclusive, resilient, and attuned to human and environmental
well-being.

8. Recommendations and Future Work Directions

To foster responsible innovation in Al-driven Operations and Supply Chain Management (OSCM), we believe
that a concerted, multi-stakeholder effort is essential. As researchers and practitioners, we recognize that
addressing the ethical, technical, and organizational dimensions of Al adoption requires collaboration across
industry, government, academia, and civil society. In this section, we outline key priorities for action and
identify promising directions for future research and strategic development. These recommendations are
intended to guide not only the design and deployment of responsible Al systems but also the broader
institutional shifts needed to ensure that Al in OSCM contributes to outcomes that are not only efficient but
also fair, transparent, and aligned with human values.

8.1. For Organizations in OSCM

Organizations operating within OSCM play a central role in shaping how Al is designed, implemented,
and governed. To ensure that technological advancement aligns with ethical standards and stakeholder
expectations, firms must go beyond compliance and embed responsibility into their core strategies. The
following recommendations highlight practical pathways for integrating responsible Al principles into
organizational structures and workflows:

* Develop Robust AI Governance Frameworks: Implement comprehensive frameworks that integrate
regulative compliance, normative best practices, and human-centric principles across the entire Al
lifecycle. This includes establishing clear policies for data usage, fairness, and regular audits, and
forming cross-functional ethics committees to guide Al initiatives (Hassan, 2024).

* Prioritize Human-Centric Design: Embed human-centered design thinking into all stages of Al
development. This involves emphasizing empathy with all stakeholders, defining human-centric
problems, ensuring continuous user feedback, and carefully balancing Al capabilities with human
judgment and oversight (U, 2025).

* Invest in Bias Mitigation and Transparency: Implement systematic bias detection and mitigation
strategies at every stage (pre-processing, in-processing, post-processing). Adopt Explainable AI (XAI)
solutions to enhance transparency and accountability, providing clear rationales for Al decisions and
fostering trust (Hassan, 2024).

* Foster a Culture of Responsible AI: Cultivate cultural-cognitive frames that deeply value ethical
considerations. Promote continuous learning and adaptability within the organization, and proactively
address resistance to change through targeted education and training programs that frame Al as an
enhancer of human capabilities (Hassan, 2024).

* Address Workforce Adaptation: Proactively develop strategies for reskilling and upskilling the
workforce to navigate potential job displacement challenges. Ensure fair labor practices are maintained
across all Al-automated operations to prevent exploitation and promote equitable outcomes (Maheswari,
2025).
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8.2. For Policymakers and Regulators

Policymakers and regulators are instrumental in setting the standards and guardrails that shape responsible
Al adoption in OSCM. Their role extends beyond enforcement, it includes facilitating ethical innovation,
promoting transparency, and ensuring that regulatory frameworks evolve in tandem with technological
developments. The recommendations below outline key areas where public sector leadership can drive
systemic, inclusive, and sustainable Al governance:

* Develop Clear and Enforceable Regulations: Establish robust legal frameworks that mandate ethical
Al principles, with a particular focus on bias mitigation, transparency, and accountability. These
regulations should include clear penalties for non-compliance to ensure adherence (Maheswari, 2025).

* Address AI Supply Chain Complexity: Develop innovative frameworks for assigning distributed
responsibility and liability across the increasingly complex Al supply chain. Mandate clear information
flow and establish effective redress mechanisms to ensure accountability for harms resulting from
multi-actor Al development and deployment (Brown, 2023).

* Promote International Harmonization: Work towards greater global consensus and harmonization of
ethical Al standards and regulatory frameworks. This will help to avoid fragmentation across jurisdic-
tions and ensure consistent, equitable application of responsible Al principles worldwide (Maheswari,
2025).

8.3. For Researchers

Researchers contribute foundational knowledge that informs how responsible Al is conceptualized, designed,
and implemented. By exploring interdisciplinary questions and producing actionable insights, they can
bridge technical advancements with ethical, organizational, and societal concerns. The following priorities
highlight how future research can expand the evidence base, address emerging gaps, and support responsible
innovation in Al-driven OSCM:

* Empirical Validation of Institutional Theory: Conduct rigorous empirical studies to validate the
proposed institutional theory framework in diverse Al-driven OSCM contexts. Research should explore
the specific mechanisms and dynamic interactions of the regulative, normative, and cultural-cognitive
pillars in shaping responsible Al adoption (Rudko et al., 2023).

* Longitudinal Studies on AI Impact: Undertake long-term studies to investigate the evolving societal,
economic, and environmental transformations induced by Al in OSCM, particularly focusing on de-
veloping economies. Such research will provide crucial evidence to inform future policy and practice
(Maheswari, 2025).

* Develop Advanced XAI and Bias Mitigation Techniques: Continue research into more effective,
universally applicable, and scalable methods for bias detection, mitigation, and explainability, especially
for complex Al models operating in real-world supply chain scenarios.

* Explore Institutional Innovation in AI: Investigate how organizations can proactively engage in
"institutional innovation" to not merely react to existing pressures but actively shape new ethical
norms and regulative frameworks for responsible Al, thereby leading the way in ethical technological
advancement (Raffaelli and Glynn, 2015).
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9. Conclusion

In this paper, we explored the ethical, organizational, and governance challenges associated with integrating
Artificial Intelligence into Operations and Supply Chain Management (OSCM). Drawing on institutional theory,
we proposed a comprehensive framework that captures how regulative, normative, and cultural-cognitive
forces collectively shape responsible Al adoption. Our goal was to move beyond technical perspectives and
offer a more holistic understanding of what it means to develop and implement Al systems responsibly in
complex organizational environments. We argued that responsible innovation is not only about complying
with formal regulations or deploying advanced algorithms, it requires embedding human-centric values,
ethical principles, and accountability mechanisms throughout the Al lifecycle. By systematically mapping
ethical concerns such as bias, privacy, labor displacement, and environmental sustainability onto institutional
pressures, we highlighted the need for integrated strategies that align with broader societal expectations.
Through this framework, we emphasized that achieving responsible Al in OSCM involves a dual commitment:
to technological excellence and to socio-institutional stewardship. We believe that organizations must actively
cultivate a culture of ethical reflection and collaborative governance if Al is to serve both business performance
and the public good. Our recommendations aim to support this shift, offering actionable insights for firms,
regulators, and researchers alike. Ultimately, we hope this work contributes to a future where Al in OSCM is
not only smarter and more scalable, but also fairer, more transparent, and deeply aligned with human values.
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Table 3: Comprehensive Strategies for Bias Mitigation and Ethical Al Governance

Strategy Cate- | Specific Strate- | Description/Purpose Relevant
gory gy/Practice References
Data-Centric Diverse and Repre- | Ensure training datasets are inclusive | (Pandian,
sentative Data and representative of affected popula- | 2025)
tions; regularly audit and correct imbal-
ances.
Data-Centric Data Pre-processing | Techniques such as de-biasing, cleaning, | (Hassan,
Techniques feature tweaking, and balancing to elim- | 2024)
inate bias before training.
Algorithmic Fair- | In-processing (Fair- | Incorporate ethical constraints directly | (Hassan,
ness ness Constraints) into the Al model’s training process (e.g., | 2024)
adversarial training).
Algorithmic Fair- | Post-processing Modify model outputs after training to | (Hassan,
ness (Model Output Ad- | achieve fairness (e.g., adjusting decision | 2024)
justment) thresholds).
Organizational Al Governance | Comprehensive frameworks emphasiz- | (Pandian,
Frameworks ing fairness, accountability, and trans- | 2025)
parency for structured Al adoption.
Organizational Ethical Review Board- | Cross-functional teams (experts, ethi- | (Hassan,
s/Committees cists, legal) to guide and monitor Al ini- | 2024)
tiatives.
Organizational Policy Development | Establish clear internal policies for data | (Hassan,
& Enforcement usage, fairness, and audits. 2024)
Human Oversight | Human-in-the-Loop | Integrate human oversight at critical de- | (Team,
Systems cision points to detect and adjust for | 2024)
biases.
Human-Centric Human-Centric De- | Prioritize human needs, values, and | (Bevilacqua
Design sign Principles well-being in Al design; balance Al with | et al., 2025)
human intuition.
Continuous Pro- | Continuous Monitor- | Real-time assessment of Al decisions for | (Hassan,
cess ing & Auditing biased outcomes; regular third-party | 2024)
and internal audits.
Transparency Transparency & Ex- | Clear documentation of Al processes | (Maheswari,
plainability (XAI) and explanations for decisions to fos- | 2025)
ter trust and auditability.
Organizational Workforce Training & | Reskill employees on ethical Al, fair- | (Ok et al.,
Adaptation Adaptation ness, privacy; manage job displacement | 2025)

proactively.
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