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The aim of this study is to diagnose the weaknesses of the science and technology
priorities section in Iran’s National Comprehensive Scientific Map and propose
strategies for its structural and procedural improvement. This research employed a
qualitative approach using thematic content analysis. Data were collected through
semi-structured interviews with 18 experts, policymakers, and senior managers in
the science and technology sector. Participants were selected via purposive
sampling until theoretical saturation was achieved. The data were analyzed
through open and axial coding, resulting in the identification of major and
subcategories. The results indicated six main categories of challenges in the current
priorities framework: structural deficiencies, weaknesses in the prioritization
process, misalignment with national needs, implementation obstacles, institutional
governance issues, and lack of updating and foresight mechanisms. Each category
contained components such as centralization, lack of stakeholder involvement,
missing budgetary frameworks, and insufficient attention to emerging
technologies. Based on the findings, a comprehensive redesign of the science and
technology priority-setting process is necessary. It is recommended that
mechanisms for institutional participation, data-driven methods, and continuous
evaluation systems be developed to enhance the effectiveness of science and
technology policy in the country.
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Introduction

The growing significance of science and technology in driving national development has placed
increasing pressure on governments to formulate strategic frameworks that can guide research and
innovation effectively. In the case of Iran, the “National Comprehensive Scientific Map” (NCSM) was
established as a strategic roadmap to coordinate national efforts in science and technology and to define
clear research priorities. However, concerns regarding the inefficiency, outdated orientation, and lack of
transparency in this policy document have intensified over the years. The scientific community has
criticized the rigid and centralized nature of decision-making in science policy, pointing to inadequate
stakeholder engagement and the absence of responsive mechanisms for updating national priorities
(Ehteshamnejad & Pakzad, 2024; Mahroyan et al., 2021).

According to recent evaluations, Iran’s science and technology ecosystem is characterized by
fragmented institutional arrangements and poor alignment with both global scientific trends and domestic
developmental needs (HamidiMotlagh et al., 2020; Heshmati & Dibaji, 2019). Studies have also emphasized
that despite the creation of numerous science parks, research centers, and strategic policy documents,
actual innovation outcomes and effective policy implementation remain limited (Khosravi, 2022;
Rezaeisadrabadi, 2021). Much of this underperformance is attributed to inadequate mechanisms for
identifying, reviewing, and prioritizing critical domains of science and technology that are aligned with
national capacities and global frontiers (Nazerian, 2024; Shojaece-Mend et al., 2024).

There is also a broader global consensus on the necessity of dynamic and evidence-based priority-
setting systems that are responsive to emerging challenges and opportunities. Leading science systems
increasingly rely on scientometric data, mapping techniques, and foresight methods to anticipate and adapt
to global technological transformations (Borner, 2020; Granell & Aguilar-Moreno, 2018). In contrast, Iran’s
science policy documents—including the NCSM—are frequently criticized for being static, overly
bureaucratic, and out of sync with the pace of scientific change (Azadi et al., 2022; Shirshahi et al., 2024).
Furthermore, key technological areas such as artificial intelligence, biotechnology, quantum computing,
and clean energy, which dominate global research agendas, have received limited attention in Iran’s
priority-setting framework (Altundag & Elmas, 2024; Bahadori et al., 2020).

Additionally, scholars have noted that policymaking in Iran often fails to consider intersectoral
and interdisciplinary approaches, which are essential for tackling complex societal issues and fostering
innovation (Soofi & Goodarzi, 2017; Tatfi, 2017).

Against this backdrop, the present study seeks to conduct a qualitative investigation into the
deficiencies of the priority-setting section of the NCSM. By engaging experts in the field and conducting
in-depth analysis of stakeholder perspectives, the study aims to identify systemic weaknesses and propose
policy recommendations for improving the scientific and technological priority-setting mechanism in Iran.
This endeavor is essential for enhancing the country’s innovation capacity, aligning research with national
needs, and integrating Iran into the global knowledge system.

Methods and Materials

This study employed a qualitative research design using thematic content analysis to explore the
underlying challenges associated with the science and technology priorities articulated in the National
Comprehensive Scientific Map. Data were collected through semi-structured interviews with 18 experts,
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including policymakers, university professors, and senior officials affiliated with scientific institutions.
Participants were selected via purposive sampling to ensure the inclusion of individuals with extensive
experience in science and technology policy. The interviews focused on participants’ evaluations of the
current prioritization process, perceived gaps, and suggestions for improvement. All interviews were
transcribed, coded, and thematically analyzed using an open and axial coding approach. The data were
subsequently organized into main categories and subthemes that reflect the critical areas of concern and

opportunity.
Findings and Results

The thematic analysis revealed six overarching categories of deficiencies in the current priority-
setting framework: structural inadequacies, procedural weaknesses, misalignment with national needs,
implementation challenges, institutional governance flaws, and the absence of foresight and updating
mechanisms.

Structural inadequacies included a highly centralized approach to decision-making, limited
inter-organizational collaboration, and overlapping responsibilities among key institutions. Participants
noted that the top-down structure excluded scientific communities and industrial stakeholders from
meaningful involvement in priority-setting. Furthermore, many institutions involved in science policy
lacked clear mandates, resulting in duplication of efforts and inefficiency.

Procedural weaknesses referred to the absence of scientific methodologies in identifying
priorities. Most priorities were described as being politically driven, lacking evidence from bibliometric
trends or technological forecasts. There was little to no engagement with forward-looking tools such as
technology roadmapping, horizon scanning, or scenario development.

Misalignment with national needs emerged as a significant issue. Priorities identified in the
NCSM were often outdated or disconnected from pressing national challenges such as water scarcity,
public health, energy transition, and climate adaptation. Additionally, participants highlighted that
emerging interdisciplinary fields were ignored or underrepresented in the existing framework.

Implementation challenges included the absence of dedicated budgets, lack of performance
indicators, and the unavailability of operational roadmaps for each priority area. Interviewees described
the priorities as rhetorical rather than actionable, noting that there were no clear mechanisms for tracking
progress or ensuring accountability.

Institutional governance flaws were described in terms of policy fragmentation and the lack of a
central coordinating body. Participants mentioned that multiple ministries and agencies operated
independently, leading to inconsistent strategies and policy contradictions.

Absence of foresight and updating mechanisms was also emphasized. Many of the priorities in
the NCSM had not been revised in over a decade, despite rapid shifts in global science and technology
landscapes. There was no formal process for revisiting or adjusting priorities based on new data, changing
needs, or global developments.

Conclusion
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The findings of this study confirm the existence of deep-rooted structural and procedural flaws in
Iran’s current system for setting science and technology priorities. The over-centralized and top-down
nature of decision-making not only limits stakeholder engagement but also prevents the incorporation of
expert knowledge and real-world needs into policy frameworks. These structural shortcomings are
compounded by methodological deficiencies, where priority areas are chosen without reference to
empirical data or analytical tools widely used in international best practices.

The misalignment between national scientific priorities and the country’s developmental
challenges indicates a failure to connect science policy with broader societal goals. In an era where
interdisciplinary research and technology convergence are key drivers of innovation, Iran’s current
approach—characterized by compartmentalized, discipline-specific priorities—appears increasingly
obsolete. This calls for a strategic reorientation towards more inclusive, dynamic, and problem-driven
policy design.

Furthermore, the absence of clear implementation mechanisms, budgets, and evaluation metrics
renders the existing priorities ineffective in practice. A policy is only as strong as its execution, and the
lack of operational frameworks in the NCSM illustrates a common pitfall in science governance where
planning is disconnected from action. The failure to establish performance indicators or feedback systems
also means that lessons from past efforts are not being integrated into future strategies.

Institutional fragmentation further exacerbates these challenges. Without a central authority to
harmonize efforts across ministries, research bodies, and innovation platforms, the risk of redundancy and
conflict increases. In contrast, successful innovation ecosystems around the world typically feature a lead
coordination agency that ensures policy coherence and strategic alignment.

Lastly, the static nature of Iran’s scientific priorities, which have not been systematically updated
in years, undermines the country’s ability to adapt to fast-evolving global technologies. Foresight and
scenario planning are no longer optional—they are integral components of effective science policy. By
neglecting these tools, the Iranian system remains reactive rather than proactive.

In conclusion, a comprehensive overhaul of the science and technology priority-setting process is
essential. Such reform should include decentralizing decision-making, institutionalizing stakeholder
engagement, introducing data-driven foresight tools, establishing clear implementation pathways, and
creating a feedback-driven updating mechanism. Only through these changes can Iran hope to revitalize
its science and technology system and position itself competitively in the global knowledge economy.
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