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ABSTRACT

Received: 08 Jul 2026 This study aimed to design and explain a governance model for artificial intelligence research and
Accepted: 24 Oct 2026 development (Al R&D), emphasizing the mechanisms through which policy-making, investment, and
First Available: 25 Oct 2026 inno_vation converge With_in the Information and Commu_nication '_I'echnology Research_lnstitute. '_I'his
applied, exploratory qualitative study employed thematic analysis. The study population comprised
Final Publication: 23 Jul 2027 managers, senior experts, and researchers working at the Information and Communication
Technology Research Institute. Fourteen experts were recruited through purposive and snowball
sampling, and data were collected through in-depth semi-structured interviews until theoretical
Keywords saturation was achieved. Data were analyzed following Braun and Clarke’s six-phase thematic
analysis procedure using MAXQDA. Credibility and trustworthiness were strengthened through
participant review, coding review, comparison of expert perspectives, and repeated reference to the
Governance; Research and original data. Inter-coder reliability was assessed using Cohen’s kappa coefficient. Analysis of the 14
interviews generated 4,708 initial coding instances, which were progressively refined and organized
into 130 basic themes, 45 organizing themes, and 11 global themes. The final model comprised three
Investment; Innovation; Thematic | principal governance domains: Al R&D policy governance, R&D investment governance, and Al
innovation governance. The “convergence capability of policy-making, investment, and innovation”
emerged as the central mechanism of the model and consisted of four dimensions: alignment of goals
and priorities, joint decision-making and resource allocation, integration of information and processes,
and feedback and adaptability. Institutional structure and organizational capacity, data governance
and technical infrastructure, responsible Al, stakeholder participation, and risk and lifecycle
governance were also identified as key enabling components. A kappa coefficient of 0.882
demonstrated a high level of coding agreement. Effective Al R&D governance requires a systematic
linkage among policy priorities, resource allocation, innovation capabilities, and institutional, data,
and technical mechanisms. Accordingly, establishing joint decision-making arrangements, aligning
budgets with research priorities, and developing integrated monitoring, feedback, and adaptive
mechanisms can strengthen coordination, accountability, risk management, and the creation of public
value in Al research and development.
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EXTENDED ABSTRACT
INTRODUCTION

Avrtificial intelligence (Al) has evolved from a specialized technological domain into
a strategic capability with profound implications for research, innovation, organizational
decision-making, public administration, and economic development. Its increasing
capacity for learning, prediction, automation, and data-driven decision support has created
substantial opportunities for organizations while simultaneously introducing new
managerial, institutional, ethical, and regulatory challenges. The distinctive characteristics
of Al, including adaptive learning, relative autonomy, scalability, and the opacity of some
algorithmic processes, make its management fundamentally different from that of
conventional information technologies and necessitate governance arrangements capable
of integrating technical and organizational considerations (1). At the same time, the
multidisciplinary nature of Al implies that its development cannot be governed exclusively
through technical mechanisms; rather, research policy, organizational management,
investment, regulation, ethics, innovation, and societal consequences must be considered
in an integrated manner (2).

Al governance has therefore emerged as a framework for defining decision rights,
responsibilities, processes, structures, and control mechanisms governing the development
and use of Al. At the organizational level, Al governance concerns the arrangements
through which Al-related activities are aligned with organizational goals, values, legal
requirements, and ethical principles (3). Systematic reviews have further demonstrated that
effective Al governance requires simultaneous attention to governance actors, objects of
governance, lifecycle stages, and implementation mechanisms (4). Nevertheless,
considerable uncertainty remains regarding how these principles should be operationalized
in actual organizational decision-making processes, particularly in research and
development (R&D) environments.

This issue is especially important in Al R&D because decisions concerning research
priorities, project selection, funding, access to data and computational infrastructure,
collaboration, technology transfer, and utilization of research outputs are strongly
interdependent. Contemporary innovation policy has moved beyond a narrow emphasis on
financing R&D toward systemic perspectives involving institutional interaction, learning,
innovation systems, and transformative change (5). Mission-oriented innovation similarly
emphasizes the need to coordinate policies, investments, and innovation activities around
clearly defined strategic and societal objectives (6). Accordingly, effective governance of



Al R&D requires more than the independent management of research, funding, and
Innovation; it requires mechanisms that systematically connect policy priorities to resource
allocation and subsequently to technological and public-value outcomes.

Existing research confirms the importance of such integration. Comparative studies
of Al development policies have identified instruments such as R&D financing, human-
capital development, regulation, networking, infrastructure, and demand stimulation as
interconnected components of national Al strategies (7). Research on Iran's Al innovation
ecosystem likewise highlights the significance of coordination among policymaking,
financing, research, education, networking, infrastructure, and innovation actors (8).
International evidence further suggests that sustained Al development depends on long-
term research investment, infrastructure, skills, and effective mechanisms for transforming
scientific outcomes into practical capabilities (9, 12). Analyses of governance strategies in
the United States and Europe also indicate that government initiatives, market-oriented
mechanisms, data policies, collaboration with the private sector, organizational capacity,
and funding arrangements must operate coherently rather than as isolated interventions (10,
11).

Organizational capabilities constitute another important component of this
governance challenge. Evidence from public organizations indicates that Al governance
implementation is associated with clear responsibilities, appropriate organizational
arrangements, and the preparedness of decision-makers, developers, and users (13).
Similarly, Al governance maturity has been linked to the coordinated development of
strategy and investment, organizational structure and culture, data governance, technical
capacity, trust, and security (14). Data governance is particularly important because Al
R&D depends on clear decision rights, accountability, data quality, access arrangements,
and mechanisms for managing risks associated with data use (15).

Governance must also address the responsible development of Al. Global Al ethics
frameworks show considerable convergence around principles such as transparency,
fairness, accountability, privacy, and non-maleficence, while substantial gaps remain
between these principles and their operational implementation (16). Responsible innovation
emphasizes anticipation, reflexivity, inclusion, and responsiveness as essential
characteristics of technology development (17), while more recent work on responsible Al
governance emphasizes structural, relational, and procedural mechanisms for embedding
responsibility throughout organizational activities (18). Risk-based approaches similarly
require continuous monitoring and adaptation throughout the Al lifecycle rather than one-
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time assessment at the beginning of a project (19, 20). However, governance tools do not
necessarily provide balanced coverage of all organizational actors and lifecycle stages,
particularly managerial decisions related to problem definition, resource allocation,
deployment, and downstream use (24).

Despite the rapid expansion of Al governance research, systematic reviews continue
to identify gaps concerning empirical implementation, organizational conditions, and the
translation of governance principles into operational mechanisms (21, 22). Scientometric
evidence also suggests that governance of Al and Al for governance have developed as
related but conceptually distinct research streams, reinforcing the need for more precise
analysis of governance mechanisms surrounding the development of Al itself (23).
Therefore, the present study aimed to design an Al R&D governance model centered on
the convergence of policy-making, investment, and innovation within the Information and
Communication Technology Research Institute.

METHODS AND MATERIALS

This study was applied in purpose and exploratory qualitative in approach and
employed thematic analysis. The study population consisted of managers, senior experts,
and researchers working in the Information and Communication Technology Research
Institute who possessed professional experience and specialized knowledge related to Al,
R&D, innovation, investment, or governance processes. Participants were selected using
purposive and snowball sampling. Fourteen experts participated in in-depth semi-
structured interviews, and data collection continued until theoretical saturation was
reached, such that the final interviews did not generate substantively new concepts or
themes.

The interview questions were developed in accordance with the research objectives
and focused on the governance of Al R&D, policy priorities, resource allocation,
innovation processes, institutional arrangements, data and infrastructure, responsible Al,
stakeholder participation, risk management, and the mechanisms connecting these areas.
The interviews were transcribed and repeatedly reviewed before coding.

Data analysis followed the six-phase thematic analysis procedure, consisting of
familiarization with the data, generation of initial codes, searching for themes, reviewing
themes, defining and naming themes, and preparation of the final analytical framework.
MAXQDA software was used to organize and code the qualitative data. Conceptually
similar codes were grouped into basic themes, which were subsequently organized into
organizing themes and overarching themes. Credibility and trustworthiness were enhanced



through participant review, coding review by a researcher familiar with qualitative
methods, comparison of expert perspectives, and repeated reference to the original
interview material. Coding reliability was also examined using a kappa agreement
coefficient.

FINDINGS

Analysis of the 14 semi-structured interviews produced 4,708 initial coding
instances. Through continuous comparison, conceptual refinement, merging of
overlapping codes, and hierarchical organization, the data were classified into 130 basic
themes, 45 organizing themes, and 11 overarching themes. The kappa coefficient was
0.882, indicating a high level of agreement in coding and supporting the reliability of the
thematic structure.

The resulting model identified three core governance domains: Al R&D policy
governance, R&D investment governance, and Al innovation governance. Policy
governance included strategic direction and prioritization, adaptive regulation and
standardization, evidence-based policymaking, and policy coordination and accountability.
Investment governance encompassed alignment between budgets and project portfolios,
sustainable and diversified financing, investment in strategic assets, and financial
transparency and efficiency. Innovation governance included opportunity identification
and experimentation, open and collaborative innovation, intellectual property and
technology transfer, and adoption, scalability, and organizational ambidexterity.

The central mechanism of the model was the convergence capability of policy-
making, investment, and innovation. This capability consisted of four dimensions:
alignment of goals and priorities, joint decision-making and resource allocation, integration
of information and processes, and feedback and adaptability. The findings indicated that
policy priorities should be translated into project calls, budget allocations, and innovation
portfolios; relevant organizational units should participate jointly in project-selection and
resource-allocation decisions; policy, financial, technical, risk, and outcome information
should be integrated; and project outcomes should feed back into subsequent policy and
investment decisions.

Several enabling domains supported this central convergence mechanism.
Institutional structure and organizational capacity included clear roles and decision rights,
managerial commitment, human-capital development, organizational learning, and process
maturity. Data, algorithm, and technical infrastructure governance involved data
ownership, quality and access rules, model documentation and validation, computational
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infrastructure, operational platforms, knowledge management, and reproducibility.
Responsible Al included fairness, human rights, transparency, explainability,
accountability, privacy, intellectual property, and appropriate human oversight.

Stakeholder participation and risk and lifecycle governance were also identified as
essential components of the model. The analysis indicated that users, specialized
organizational units, external partners, and other affected stakeholders should participate
at relevant stages of project definition, development, validation, and evaluation. Risk
management should extend throughout the lifecycle of Al projects and include technical,
data-related, ethical, legal, organizational, and operational risks.

Finally, the model distinguished governance effectiveness from ultimate R&D
outcomes and public value. Governance effectiveness was reflected in improved
coordination, transparency, accountability, alignment of resources with priorities,
adaptability, and risk control, whereas final outcomes concerned scientific advancement,
technological development, innovation, utilization of research outputs, and creation of
organizational and public value.

DISCUSSION AND CONCLUSION

The findings demonstrate that Al R&D governance should be conceptualized as an
integrated and dynamic organizational system rather than as a collection of independent
policies or control instruments. The identification of policy governance, investment
governance, and innovation governance as three core domains suggests that effective Al
R&D depends on maintaining continuity between strategic intentions, resource
commitments, and the transformation of research outputs into usable technologies and
value-generating applications.

The most important contribution of the proposed model is the positioning of
convergence capability as its central mechanism. This finding implies that the mere
presence of appropriate policies, sufficient funding, or innovative technical teams does not
guarantee effective governance. What matters is the organization's ability to align goals,
make joint decisions, integrate information, and continuously adapt policies and resource
allocations on the basis of implementation experience. Governance therefore operates as a
feedback-oriented learning system rather than a linear sequence beginning with policy
formulation and ending with innovation.

The model also emphasizes that convergence cannot operate effectively without
institutional, technical, and ethical enabling conditions. Clear organizational roles,
management commitment, skilled personnel, mature processes, reliable data, appropriate



computational infrastructure, documented models, and mechanisms for responsible Al
collectively create the organizational environment in which integrated decision-making
becomes feasible. Stakeholder participation further strengthens the model by ensuring that
research priorities and technological solutions remain connected to actual user needs and
potential societal effects.

Another important implication is the distinction between governance effectiveness
and final R&D outcomes. A technically successful project does not necessarily indicate
high-quality governance, just as an uncertain or unsuccessful experimental project does not
necessarily represent governance failure. Governance quality should instead be assessed
through the integrity of decision processes, coordination, transparency, accountability, risk
management, learning, and adaptability. This distinction allows organizations to evaluate
and improve governance processes independently from the inherent uncertainty associated
with research and innovation.

Overall, the study concludes that effective Al R&D governance requires systematic
integration of policy priorities, investment decisions, innovation processes, institutional
capabilities, data and technical infrastructure, responsible Al principles, stakeholder
participation, and lifecycle risk management. The proposed model provides an
organizational framework through which research priorities can be translated into coherent
portfolios of projects and investments, implementation experience can inform future
decisions, and Al R&D activities can be directed toward scientific, technological,
organizational, and public value. In practical terms, the establishment of joint decision-
making mechanisms, alignment of budgets with research priorities, integrated monitoring
systems, and formal feedback loops appears essential for transforming fragmented Al R&D
activities into a coordinated, accountable, adaptive, and value-oriented governance system.
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