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ABSTRACT

The rapid advancement of Artificial Intelligence (AI) and data science tech-
nologies has transformed organizational decision-making across healthcare, fi-
nance, and digital services. Despite these advancements, the increasing use
of personal data has intensified concerns regarding privacy, transparency, ac-
countability, and public trust. Building trustworthy Human-Centered AI re-
quires data science workflows that integrate regulatory compliance, ethical prin-
ciples, and responsible governance throughout the AI lifecycle. This study
aims to examine how GDPR-compliant data science workflow implementation
supports the development of trustworthy Human-Centered AI through a qual-
itative and practice-oriented research approach. The study synthesizes ev-
idence from recent literature, industry case studies, expert perspectives, and
governance-oriented analytical frameworks to identify effective strategies for
integrating privacy-by-design, data minimization, transparency, accountability,
and privacy-preserving techniques, including anonymization, pseudonymiza-
tion, and differential privacy, into data science workflows. The findings indi-
cate that successful implementation depends not only on technical safeguards
but also on strong organizational governance, continuous compliance monitor-
ing, and cross-functional collaboration among legal, technical, and managerial
stakeholders. Furthermore, the integration of explainable and governance-aware
machine learning models improves transparency, strengthens stakeholder trust,
and supports responsible human-centered AI without significantly reducing an-
alytical performance. This study proposes a structured GDPR-compliant data
science workflow framework that enables organizations to balance analytical ef-
fectiveness, regulatory compliance, and human-centered principles while foster-
ing trustworthy, transparent, and sustainable Artificial Intelligence for real-world
digital innovation.
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1. INTRODUCTION
The rapid advancement of Artificial Intelligence (AI), machine learning, and data science technolo-

gies has fundamentally transformed decision-making across healthcare, finance, manufacturing, governance,
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and digital services. AI-driven systems enable organizations to analyze massive datasets, automate complex
processes, and generate predictive insights that improve operational efficiency and decision quality. However,
the growing dependence on personal data and automated decision-making has intensified concerns regarding
privacy, transparency, accountability, algorithmic bias, and public trust [1, 2]. These challenges demonstrate
that achieving high predictive performance alone is insufficient, highlighting the need for trustworthy human-
centered AI that integrates technical excellence with ethical responsibility and human values [3].

Developing trustworthy human-centered AI requires embedding ethical, legal, and governance princi-
ples throughout the data science lifecycle. Among existing regulatory frameworks, the General Data Protection
Regulation (GDPR) provides one of the most comprehensive standards for governing personal data processing
by emphasizing lawfulness, fairness, transparency, accountability, data minimization, and privacy by design.
Rather than functioning solely as a legal requirement [4], GDPR has become an important governance frame-
work that supports responsible AI development by encouraging organizations to incorporate privacy protection,
explainability, and accountability into every stage of AI implementation. Integrating these principles into data
science workflows strengthens stakeholder trust while reducing legal, ethical, and operational risks associated
with AI-driven decision-making [5, 6].

Despite increasing attention to responsible AI, implementing GDPR principles within practical data
science workflows remains challenging. Conventional workflows primarily prioritize predictive accuracy, com-
putational efficiency, and scalability, whereas privacy protection, governance, explainability, and regulatory
compliance are frequently treated as secondary considerations or addressed after model deployment. Previous
studies have examined GDPR compliance, Explainable Artificial Intelligence (XAI) [7, 8], privacy-preserving
techniques, and AI governance independently. However, limited research has proposed an integrated work-
flow that systematically combines these complementary components throughout the complete AI development
lifecycle. This fragmentation creates implementation gaps that reduce organizational readiness to develop
trustworthy, transparent, and human-centered AI systems [9].

Beyond regulatory compliance, trustworthy human-centered AI contributes to sustainable digital trans-
formation by improving transparency, accountability, fairness, and stakeholder confidence. The integration of
explainable AI, privacy-preserving techniques, governance-aware machine learning, and continuous compli-
ance monitoring enables organizations to balance analytical performance with ethical and regulatory respon-
sibilities [10]. These objectives align with the Sustainable Development Goals (SDGs), particularly SDGs 9
(Industry, Innovation and Infrastructure) through responsible technological innovation, SDGs 16 (Peace, Jus-
tice and Strong Institutions) through transparent and accountable governance, and SDGs 17 (Partnerships for
the Goals) by promoting collaboration among technical, legal, and organizational stakeholders. Consequently,
integrating governance into data science workflows has become increasingly important for ensuring responsible
and sustainable AI adoption [11, 12].

Therefore, this study examines how implementing a GDPR-compliant data science workflow sup-
ports the development of trustworthy Human-Centered AI through a qualitative and practice-oriented approach.
By synthesizing evidence from recent literature, industry case studies, expert perspectives, and governance-
oriented frameworks, this study proposes an integrated workflow that combines regulatory compliance, privacy-
preserving techniques, explainable AI, organizational governance, and continuous compliance monitoring
across the AI lifecycle [13, 14]. Unlike previous studies that investigate these components separately, the
proposed framework unifies technical, regulatory, and organizational perspectives into a comprehensive imple-
mentation model that assists organizations in developing trustworthy, transparent, and sustainable AI systems
while maintaining analytical effectiveness and protecting human values [15].

2. LITERATURE REVIEW
2.1. Trustworthy Human Centered Artificial Intelligence

Trustworthy Human-Centered AI emphasizes the development of AI systems that enhance human
capabilities while ensuring fairness, transparency, accountability, and respect for fundamental human rights.
Unlike conventional AI approaches that primarily prioritize predictive performance, human-centered AI inte-
grates ethical considerations, user needs, and societal values throughout the AI lifecycle [16]. Trustworthy AI
is commonly characterized by key principles, including transparency, explainability, fairness, privacy protec-
tion, robustness, and human oversight, which collectively promote stakeholder confidence and responsible AI
adoption. As AI technologies become increasingly embedded in critical decision-making processes, these prin-
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ciples have become essential for ensuring that AI systems remain reliable, understandable, and aligned with
human values [17].

2.2. GDPR and Responsible AI Governance
The GDPR provides one of the most comprehensive regulatory frameworks for governing personal

data processing in AI-driven systems. GDPR establishes principles such as lawfulness, fairness, transparency,
accountability, purpose limitation, data minimization, and privacy by design, all of which directly influence data
science practices [18, 19]. Beyond legal compliance, GDPR serves as an important governance mechanism
that encourages organizations to integrate ethical considerations into AI development. By embedding these
principles into data science workflows, organizations can reduce privacy risks, improve transparency, strengthen
user trust, and support the development of responsible human-centered AI.

2.3. GDPR Compliant Data Science Workflows
A data science workflow consists of interconnected stages, including data collection, preprocessing,

modeling, evaluation, deployment, and continuous monitoring. Each stage introduces potential privacy, secu-
rity, and governance challenges, particularly when personal data are processed [16]. Conventional workflows
often emphasize predictive accuracy and computational efficiency, while regulatory compliance is addressed
separately. Recent studies recommend integrating GDPR principles directly into every stage of the work-
flow through privacy-preserving techniques, consent management, data lineage, explainability, and governance
mechanisms. Such integration enables organizations to maintain analytical effectiveness while ensuring com-
pliance with regulatory and ethical requirements [20].

2.4. Explainable AI and Privacy Preserving Techniques
XAI and privacy-preserving techniques have become fundamental components of trustworthy AI.

Explainability enables users and stakeholders to understand how AI models generate predictions, thereby im-
proving transparency, accountability, and user confidence [21]. Meanwhile, techniques such as anonymization,
pseudonymization, and differential privacy reduce privacy risks without substantially compromising analyt-
ical performance. The integration of explainability with privacy-preserving methods allows organizations to
develop AI systems that are both technically effective and ethically responsible, supporting trustworthy human-
centered AI implementation across diverse application domains.

2.5. Research Gap
Existing studies have extensively investigated GDPR compliance, explainable AI, privacy-preserving

techniques, organizational governance, and human-centered AI as independent research domains. These stud-
ies have provided valuable theoretical insights and practical contributions toward advancing responsible AI
by improving data protection, model transparency, algorithmic fairness, accountability, and regulatory aware-
ness [18]. In particular, explainable AI has enhanced model interpretability, privacy-preserving techniques have
strengthened data confidentiality, and governance frameworks have promoted organizational accountability and
ethical decision-making. However, most existing research primarily emphasizes specific technical, regulatory,
or governance aspects in isolation rather than examining how these complementary components can be sys-
tematically integrated throughout the entire data science lifecycle. As a result [22], relatively limited attention
has been devoted to developing a comprehensive implementation framework that simultaneously incorporates
privacy protection, explainability, governance mechanisms, regulatory compliance, and human oversight into a
unified AI development process. Consequently, organizations continue to encounter challenges in balancing an-
alytical performance, regulatory compliance, transparency, explainability, privacy protection, and stakeholder
trust while maintaining operational efficiency and supporting responsible AI deployment across diverse appli-
cation domains [23, 24].

To systematically identify the current state of research and establish the foundation for the proposed
framework, the reviewed studies were synthesized according to their research focus, key findings, research
limitations, and contributions to trustworthy Human-Centered AI [25]. This synthesis provides a structured
overview of the strengths and limitations of existing studies while highlighting the absence of an integrated
implementation framework that combines human-centered AI principles, GDPR governance, explainable AI,
privacy-preserving techniques, and organizational governance. The results of the literature synthesis are sum-
marized in Table 1.

As presented in Table 1, previous studies have primarily focused on individual dimensions of re-
sponsible AI, including GDPR compliance, explainable AI, privacy-preserving techniques, and organizational



40 ❒ E-ISSN: 3163-2645 | P-ISSN: 3163-2653

Table 1. Synthesis of the Reviewed Studies
Study Research

Focus
Key Findings Research Limita-

tion
Contribution to the
Proposed Framework

[26] Human-
Centered AI

Human-centered
principles improve
transparency,
fairness, and stake-
holder trust in AI
systems.

Focuses primarily
on ethical princi-
ples without work-
flow implementa-
tion.

Provides the foundation
for integrating human-
centered AI principles
throughout the proposed
workflow.

[27] AI Gover-
nance

Governance mech-
anisms strengthen
accountability and
responsible AI de-
ployment.

Limited discussion
of GDPR integra-
tion and data sci-
ence processes.

Supports organizational
governance and continu-
ous compliance monitor-
ing.

[28] Explainable
AI

Explainability
enhances model
interpretability and
user confidence
in AI-assisted
decision-making.

Does not integrate
privacy-preserving
strategies.

Contributes explainable
AI as a core component
of trustworthy AI imple-
mentation.

[29] GDPR
Compliance

Privacy-by-design
and lawful data
processing im-
prove regulatory
compliance.

Primarily em-
phasizes legal
compliance rather
than AI gover-
nance.

Provides GDPR gov-
ernance principles
integrated across the
data science workflow.

Recent
Liter-
ature
(2022–
2026)

Privacy-
Preserving
AI

Anonymization,
pseudonymization,
and differential
privacy effectively
reduce privacy
risks while main-
taining analytical
performance.

Limited integration
with organizational
governance and
workflow imple-
mentation.

Supports privacy-
preserving techniques
embedded throughout
the proposed framework.

This
Study

Integrated
GDPR-
Compliant
Data Sci-
ence Work-
flow

Integrates human-
centered AI,
GDPR gov-
ernance, ex-
plainable AI,
privacy-preserving
techniques, and
organizational
governance into a
unified implemen-
tation framework.

Conceptual frame-
work requiring fu-
ture empirical vali-
dation.

Provides a compre-
hensive workflow for
developing trustworthy
Human-Centered AI.

governance [30]. Although these studies provide valuable contributions, few have integrated these complemen-
tary components into a unified GDPR-compliant data science workflow that simultaneously addresses techni-
cal implementation, regulatory requirements, organizational governance, and human-centered principles. This
observation clearly demonstrates the existing research gap and forms the primary motivation for this study.
Therefore [31], this research proposes a comprehensive framework that systematically embeds these compo-
nents throughout every stage of the AI lifecycle to support trustworthy, transparent, and Human-Centered AI
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while promoting sustainable digital innovation [32, 33].

3. METHODOLOGY
3.1. Research Design

This study adopts a qualitative and practice-oriented research design to examine how GDPR-compliant
data science workflow implementation supports the development of trustworthy human-centered AI. A qual-
itative approach is appropriate because developing trustworthy AI involves socio-technical dimensions that
integrate regulatory compliance, organizational governance [34], ethical considerations, and technical imple-
mentation throughout the data science lifecycle [35]. The study synthesizes evidence from recent literature,
industry case studies, expert perspectives, and governance-oriented frameworks to develop a comprehensive
understanding of responsible AI implementation.

3.2. Data Collection
Data were collected through a comprehensive review of recent literature, industry case studies, expert

perspectives, and governance-oriented reports related to trustworthy Human-Centered AI [36], GDPR com-
pliance, explainable AI, privacy-preserving techniques, and data science workflows. The literature primarily
covers publications from reputable journals, conference proceedings, and international regulatory documents
that address the integration of ethical principles, governance mechanisms, and regulatory compliance into AI
development [37, 38]. In addition, case studies from healthcare, finance, and digital service sectors were ex-
amined because these domains extensively process personal data and face significant privacy, security, and
regulatory challenges.

To systematically organize the collected evidence, this study mapped the relationships among human-
centered AI principles, GDPR governance, explainable AI, privacy-preserving techniques, organizational gov-
ernance, and the data science workflow [12]. This mapping process enabled the identification of critical compo-
nents required to support trustworthy AI implementation while maintaining transparency [39], accountability,
and regulatory compliance throughout the AI lifecycle.

Figure 1. Proposed Framework for Trustworthy Human Centered AI

Figure 1 presents the proposed framework for implementing trustworthy Human-Centered AI through
a GDPR-compliant data science workflow. The framework illustrates how human-centered AI principles pro-
vide the conceptual foundation, while GDPR governance guides the implementation of each stage of the data
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science workflow [40]. Explainable AI and privacy-preserving techniques function as complementary mech-
anisms that strengthen transparency, privacy protection, and stakeholder trust, whereas organizational gover-
nance ensures continuous compliance monitoring, risk management, and accountability. Collectively, these
components contribute to the development of trustworthy Human-Centered AI that supports sustainable digital
innovation [41, 42].

Table 2. Mapping of Trustworthy Human-Centered AI Components Across the GDPR-Compliant Data
Science Workflow

Data Science
Workflow

GDPR Prin-
ciples

Human-
Centered AI
Principles

Supporting
Technologies

Expected Out-
come

Data Collection Lawfulness,
Consent

Transparency Consent Manage-
ment

Trusted Data Ac-
quisition

Data Preparation Data Mini-
mization

Fairness Data Cleaning,
Anonymization

Privacy Protec-
tion

Feature Engineer-
ing

Privacy by
Design

Accountability Pseudo-
nymization

Secure Feature
Construction

Model Develop-
ment

Integrity and
Confidential-
ity

Explainability Explainable AI
(XAI)

Transparent AI
Models

Model Evaluation Accountability Trustworthiness Model Vali-
dation, Bias
Assessment

Reliable Deci-
sion Making

Deployment Governance Human Over-
sight

Monitoring Sys-
tem

Responsible AI
Deployment

Continuous Mon-
itoring

Compliance
Monitoring

Sustainability AI Auditing, Risk
Assessment

Continuous
Trust and Com-
pliance

Table 2 presents the mapping of GDPR principles, human-centered AI principles, supporting tech-
nologies, and expected outcomes across each stage of the proposed GDPR-compliant data science workflow.
The mapping demonstrates that every phase of the workflow contributes to the development of trustworthy
Human-Centered AI by integrating regulatory compliance, ethical principles, and technical implementation
[43, 44]. During the early stages, lawful data collection and data minimization ensure privacy protection and
transparency, while feature engineering and model development incorporate privacy-by-design and explainable
AI to improve accountability and model interpretability. In the later stages, model evaluation, deployment, and
continuous monitoring emphasize governance, human oversight, compliance auditing, and risk management to
maintain trustworthy AI performance throughout the system lifecycle [43, 45, 46]. Together with the proposed
framework illustrated in Figure 1, the mapping presented in Table 2 provides a systematic foundation for imple-
menting trustworthy, transparent, and Human-Centered AI while ensuring GDPR compliance and supporting
sustainable digital innovation [47].

3.3. Data Analysis
The collected qualitative data were analyzed using a thematic analysis approach to identify recurring

patterns, relationships, and implementation strategies associated with trustworthy Human-Centered AI. The
analysis focused on synthesizing evidence related to GDPR compliance, explainable AI, privacy-preserving
techniques [48], and organizational governance across the data science workflow. Relevant information ex-
tracted from the selected literature and case studies was systematically categorized according to the workflow
stages presented in Figure 1 and the mapping criteria summarized in Table 2 [49]. This analytical process
enabled the identification of common implementation practices, governance mechanisms, and technical ap-
proaches that collectively contribute to trustworthy, transparent, and human-centered AI systems [50, 51].
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3.4. Framework Development Process
The framework development process was conducted through an iterative synthesis of findings obtained

from the literature review, case study analysis, and governance-oriented evidence [52]. Initially, key concepts
related to trustworthy Human-Centered AI, GDPR principles, explainable AI, privacy-preserving techniques,
and organizational governance were identified and categorized [53, 54]. These concepts were subsequently
mapped to the corresponding stages of the data science workflow to determine their relationships and imple-
mentation roles.

The mapped components were then integrated into a unified framework by aligning regulatory require-
ments with technical and organizational practices. The resulting framework emphasizes the incorporation of
transparency, accountability, privacy protection, explainability, and human oversight throughout the AI lifecy-
cle. This systematic development process ensures that the proposed framework is grounded in both theoretical
evidence and practical implementation strategies, providing a structured foundation for trustworthy Human-
Centered AI [55, 56].

4. RESULTS AND DISCUSSION
4.1. Key Findings from the Literature Analysis

The literature analysis revealed that trustworthy human-centered AI requires the integration of tech-
nical, regulatory, and ethical dimensions throughout the data science lifecycle. Across the reviewed studies,
transparency, accountability, fairness, explainability, privacy protection, and governance consistently emerged
as essential factors influencing AI trustworthiness. Rather than functioning independently [57], these compo-
nents collectively support responsible AI implementation by improving stakeholder confidence and ensuring
compliance with evolving regulatory requirements.

Another significant finding is that existing research predominantly investigates GDPR compliance, ex-
plainable AI, privacy-preserving techniques, and AI governance as separate research domains. Although these
studies provide valuable contributions, relatively few propose an integrated implementation strategy capable
of embedding these components throughout the complete data science workflow. Consequently, organizations
often implement regulatory compliance after model development, resulting in fragmented governance and re-
duced transparency.

4.2. Proposed Framework for Trustworthy Human Centered AI
Based on the findings obtained from the literature analysis, this study proposes the framework illus-

trated in Figure 1. The framework integrates human-centered AI principles, GDPR governance, explainable
AI, privacy-preserving techniques, and organizational governance into a unified GDPR-compliant data science
workflow. The proposed workflow spans data collection, data preparation, feature engineering, model develop-
ment, model evaluation, deployment, and continuous monitoring.

The framework demonstrates that trustworthy AI should be considered a continuous process rather
than a single technical objective. By embedding regulatory compliance and ethical principles throughout each
development stage, the framework establishes a systematic approach for balancing analytical performance with
transparency, accountability, privacy protection, and human oversight.

4.3. Integration of Trustworthy Human Centered AI Across the Data Science Workflow
The implementation mapping presented in Table 1 illustrates how GDPR principles, human-centered

AI principles, supporting technologies, and expected outcomes are integrated throughout every stage of the
proposed data science workflow. Early workflow stages emphasize lawful data acquisition, consent manage-
ment, and data minimization to establish a trusted foundation for AI development while protecting personal
information.

The subsequent stages incorporate privacy-by-design, explainable AI, fairness assessment, organiza-
tional governance, compliance auditing, and continuous monitoring to ensure that trustworthy AI characteristics
are maintained throughout the operational lifecycle. Overall, the findings indicate that integrating governance,
privacy protection, and explainability across the workflow provides a more comprehensive implementation
strategy than treating these components as isolated technical or regulatory requirements.
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4.4. Discussion
4.4.1. Key Findings

The findings demonstrate that trustworthy Human-Centered AI extends beyond algorithmic perfor-
mance and requires continuous integration of governance, regulatory compliance, and ethical principles through-
out the AI lifecycle. This observation is consistent with recent studies emphasizing that transparency, account-
ability, explainability, and privacy protection are fundamental requirements for responsible AI implementation.
However, unlike previous studies that primarily focus on individual components, this study integrates these
complementary perspectives into a unified implementation framework. This integration represents the primary
contribution of the study by providing a comprehensive strategy that simultaneously addresses technical devel-
opment, regulatory compliance, and organizational governance.

4.4.2. Organizational and Practical Implications
The proposed framework provides practical guidance for organizations seeking to implement trustwor-

thy AI within GDPR-regulated environments. Embedding governance mechanisms from the earliest stages of
AI development enables organizations to improve regulatory readiness, reduce implementation risks, strengthen
explainability, and enhance stakeholder confidence. The framework is applicable to various sectors, including
healthcare, finance, public administration, education, and digital services, where responsible management of
personal data is essential.

Furthermore, integrating explainable AI, privacy-preserving techniques, and continuous compliance
monitoring supports more sustainable AI governance by enabling organizations to maintain transparency and
accountability throughout the operational lifecycle. Consequently, organizations can balance innovation with
regulatory obligations while improving long-term trust in AI-supported decision-making.

4.4.3. Humanistic Impact
Beyond technical and organizational contributions, the proposed framework promotes the broader ob-

jective of human-centered digital innovation by embedding transparency, fairness, accountability, and privacy
protection throughout AI development. These principles strengthen public trust while ensuring that AI systems
respect individual rights and support ethical decision-making. Such characteristics are particularly important
for AI applications that directly affect people’s lives, including healthcare, financial services, education, and
public governance.

The integration of GDPR governance with human-centered AI principles demonstrates that regulatory
compliance can function not only as a legal requirement but also as a mechanism for improving societal trust
and responsible technology adoption. By aligning technological innovation with ethical values and human
well-being, the proposed framework contributes to the development of trustworthy AI that supports sustainable
digital ecosystems and responsible innovation.

5. MANAGERIAL IMPLICATIONS
The findings of this study provide several managerial implications for organizations seeking to imple-

ment trustworthy Human-Centered AI within GDPR-regulated environments. First, managers should consider
GDPR compliance as an integral component of the AI development lifecycle rather than as a post-deployment
legal obligation. Embedding privacy-by-design, transparency, and accountability into data science workflows
enables organizations to reduce compliance risks while improving stakeholder trust and organizational re-
silience.

Second, organizations should establish cross-functional governance involving data scientists, AI en-
gineers, legal experts, compliance officers, and business managers throughout the AI lifecycle. Such collabo-
ration facilitates the integration of explainable AI, privacy-preserving techniques, and continuous compliance
monitoring into technical development processes, thereby improving decision quality, reducing operational
risks, and strengthening organizational accountability.

Finally, the proposed framework supports strategic decision-making by providing a structured im-
plementation approach that aligns AI innovation with regulatory requirements and human-centered values.
Managers can utilize this framework as a practical reference for developing transparent, explainable, and trust-
worthy AI systems that promote responsible digital transformation while maintaining public trust and long-term
organizational sustainability.
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6. CONCLUSION
This study addressed the research gap in the existing literature, where GDPR compliance, explainable

AI, privacy-preserving techniques, and AI governance have predominantly been investigated as independent
research domains. Although these studies have significantly advanced responsible AI development, limited
research has systematically integrated these complementary components into a unified implementation frame-
work. Consequently, organizations often face challenges in embedding regulatory compliance, transparency,
and ethical governance consistently throughout the entire data science lifecycle.

The findings demonstrate that trustworthy Human-Centered AI requires more than technical excel-
lence or predictive performance. Instead, trustworthy AI depends on the continuous integration of human-
centered AI principles, GDPR governance, explainability, privacy protection, organizational governance, and
human oversight across every stage of the data science workflow. By incorporating these elements from data
collection to continuous monitoring, organizations can strengthen transparency, accountability, stakeholder
trust, and regulatory compliance while supporting responsible AI development.

The primary novelty of this study lies in the development of a GDPR-compliant data science workflow
that unifies technical, regulatory, and organizational perspectives within a single implementation framework.
Unlike previous studies that address GDPR compliance, explainable AI, or AI governance separately, the pro-
posed framework provides a comprehensive implementation strategy that integrates these complementary di-
mensions into a coherent workflow for developing trustworthy Human-Centered AI. This integrated perspective
contributes to both the theoretical understanding and practical implementation of responsible AI across diverse
application domains.

The proposed framework also offers practical guidance for organizations implementing AI in data-
intensive sectors such as healthcare, finance, public administration, education, and digital services. By embed-
ding governance mechanisms, explainable AI, and privacy-preserving techniques throughout the AI lifecycle,
the framework supports transparent, accountable, and human-centered decision-making while promoting sus-
tainable digital innovation and strengthening public trust.

This study is limited by its reliance on qualitative literature synthesis and conceptual framework de-
velopment without empirical validation. Future research should evaluate the proposed framework through
real-world organizational case studies, quantitative assessments, or cross-sector comparative analyses to exam-
ine its effectiveness in improving AI trustworthiness, regulatory compliance, organizational performance, and
human-centered outcomes. Such empirical validation will further strengthen the generalizability and practical
applicability of the proposed framework across different AI implementation contexts.
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