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Abstract:

Since scientific advancement is considered one of the indicators of development for any country, this progress must also be reflected in other
development indicators, such as social and economic indices. The primary objective of this study was to assess Iran's standing in these other
development dimensions compared to scientifically equivalent countries using citation-based data collection. Subsequently, the study aimed
to uncover the reasons and causes behind the limited effectiveness of scientific outputs in relation to other qualitative dimensions and
development indicators. Two data collection methods were employed in this study: firstly, citation-based analyses using annual reports from
scientific databases; and secondly, the Delphi method to identify the underlying causes of the existing inefficiencies. Given that the
methodological roots of this issue in the scientific field may stem from both internal and external dimensions, the identified factors were
categorized into internal and external domains. After two initial Delphi rounds and expert feedback, the categorization was finalized. In the
third and fourth rounds, the degree of influence of each factor was examined. The results were extracted upon reaching consensus and stability
of expert opinions, while adhering to the principle of anonymity for panel members. The findings derived from comparing critical
development indicators in scientifically comparable countries—such as gross domestic product (GDP), journal citation reports, scientific
collaboration among researchers, the ratio of patents to published papers, and wealth generation—demonstrate that the impact of Iran's
scientific growth is predominantly quantitative. The effectiveness of this growth in influencing other qualitative indicators, compared to peer
countries, is significantly limited. The results of the expert panel consensus also revealed that among the external factors, the most influential
cause of ineffectiveness is "the management approach in scientific policymaking and the dominant culture of faculty ranking and scoring."
Among internal factors, "individual laziness and the level of professional expertise” were found to play the most significant role in creating
this discrepancy. The cultural challenges observed in the academic environment are a consequence of policymakers’ overemphasis on
promotion criteria and excessive reliance on publication output without adequate attention to domestic concerns.
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Extended Summary

Introduction

In recent decades, scientific growth has emerged as a fundamental metric of national development, serving as both an
indicator and a catalyst for economic, social, and technological advancement. Countries with robust scientific infrastructures
tend to display superior performance across diverse domains, from industrial innovation to human development. In this context,
Iran's marked rise in global scientific output—especially in the number of published articles indexed in prestigious international
databases—has drawn significant attention. According to recent data, Iran holds the 16th rank globally in terms of scientific
production, reflecting a noteworthy upward trajectory in the volume of research output (Scimago, 2023). Nevertheless, concerns
have emerged regarding the tangible impact of this quantitative expansion on broader development indicators. Comparative
analyses with scientifically equivalent countries reveal a concerning discrepancy: while Iran ranks highly in scientific
productivity, it lags significantly in GDP growth, patent registration, innovation commercialization, and human development
indicators (Bornmann et al., 2018; Nashesi, 2022).

This disconnect has raised critical questions about the effectiveness and applicability of domestic research. The central
concern is whether scientific growth, in its current form, meaningfully contributes to societal well-being, industrial progress,
or policymaking. Numerous scholars argue that Iran’s scientific system is primarily oriented toward quantity-driven
performance, with little regard for the quality, applicability, or societal relevance of research outputs (Brown, 2012; Shariati
Pour et al., 2021). Furthermore, the prevailing evaluation systems—heavily reliant on international publication metrics and
citation counts—may incentivize researchers to prioritize article production over impactful and problem-solving-oriented
research (Heydari, 2005; Smith, 2004). Several studies have explored the barriers to research effectiveness in Iran, identifying
internal factors such as insufficient academic training, low proficiency in research methodology, and lack of interdisciplinary
collaboration, as well as external challenges like poor science governance, inadequate university—industry linkages, and
overdependence on foreign databases (Ganjii, 2005; Ghaneei Rad & Ghazi Pour, 2008; Mohammadzadeh, 2008).

The theoretical framework of this study draws upon two principal paradigms in the sociology of science: the externalist and
internalist perspectives. The externalist approach—rooted in the works of Durkheim and Merton—emphasizes the role of
cultural, political, and economic structures in shaping scientific activity (Durkheim, 2012; Vadaheir et al., 2019). It posits that
the scientific enterprise cannot be understood in isolation from its social context and must be evaluated in light of its
contributions to public welfare and societal needs. The internalist approach, on the other hand, stresses the internal dynamics
of scientific communities and the role of epistemic norms, peer evaluation, and intellectual autonomy in fostering scientific
progress (Gilour, 2014; Liebowitz, 2006). By integrating both perspectives, this study aims to identify the cultural,
organizational, and structural factors that hinder the effectiveness of Iran's domestic research and to provide evidence-based

recommendations for policy reform.
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Methods and Materials

This study employed a mixed-methods research design, combining quantitative citation analysis with qualitative expert
consultation through the Delphi method. In the first phase, quantitative data were collected from international citation
databases, including Scopus, JCR, and Clarivate Analytics, as well as national repositories such as ISC and SID. Metrics such
as total article output, H-index, citation-per-document ratios, and journal impact factors were extracted to assess Iran’s scientific
position relative to comparable countries. In the second phase, a Delphi panel consisting of scientific policymakers, faculty
members, and research administrators was convened to identify internal and external factors affecting research efficacy. The
process included four iterative rounds, during which participants were asked to rate the significance of various factors and
propose new ones. The final consensus was reached based on a convergence of expert opinions, with strict adherence to
anonymity and iteration-based refinement.

Findings

The bibliometric analysis revealed a substantial increase in Iran’s scientific output from 2000 to 2024, with more than 21,000
indexed publications recorded in the latest year alone. However, key quality indicators painted a less favorable picture. Iran
ranked 157th in citation-per-document ratio, 24th in total citations, and 17th in self-citation frequency. The H-index stood at
45, significantly lower than scientifically equivalent nations. The highest SJR for Iranian journals was 0.784, compared to a
global peak of 45.894. Similarly, the highest immediacy index for an Iranian journal was 0.04, far below the international
benchmark of 21.263. These statistics suggest a disconnect between output quantity and academic influence.

Patent-to-publication analysis further underscored this gap. According to national statistics, only one patent is registered for
every 820 published articles, and very few of these patents are commercialized. This contrasts sharply with practices in
developed countries, where scientific research often leads to market-ready innovations. Economic development indicators also
reflected this disjunction: despite ranking 30th globally in total GDP, Iran held the 149th position in GDP growth rate, 72nd in
PPP-adjusted per capita income, and 70th in the Human Development Index.

The Delphi study identified 18 primary factors influencing research efficacy—eight internal and ten external. Among
internal factors, the most influential were lack of specialized skills, limited research culture, and misaligned research topics.
External factors included flawed faculty evaluation systems, overemphasis on international publication indices, lack of funding,
and poor alignment between research and societal needs. Consensus among panelists highlighted that internal factors,
particularly individual motivation and expertise, play a more significant role than structural limitations.

Discussion and Conclusion

The results of this study confirm that while Iran has made impressive strides in increasing the volume of scientific
publications, this growth has not translated into commensurate gains in innovation, development, or public welfare. The citation
and impact metrics indicate that much of Iran’s scientific production lacks international resonance and domestic applicability.
This reinforces concerns raised by previous scholars about the superficiality of quantitative growth and the absence of a
functional science—policy—society nexus.

The Delphi findings also support the proposition that internal capacity deficits—ranging from inadequate training to weak
research culture—are major impediments to research effectiveness. The predominance of internal barriers suggests that policy
interventions should prioritize capacity building, mentorship, and the restructuring of academic incentives. Moreover, the

overreliance on publication-based evaluation systems has created a misalignment between academic behavior and national
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development goals. Faculty members are incentivized to publish prolifically rather than produce research that addresses real-
world challenges.

The broader implications of these findings echo the concerns raised in the externalist tradition of sociology of science. A
research system that operates in isolation from its societal context is unlikely to foster sustainable development or technological
advancement. Iran’s case illustrates the risks of an academic culture that prioritizes visibility over utility. Moving forward, a
paradigm shift is required—one that values impact over output, relevance over recognition, and collaboration over competition.

Ultimately, this study underscores the need for comprehensive reform in Iran’s scientific governance. By embracing
integrative approaches that combine quality assessment with societal engagement, Iran can transform its research ecosystem
into a more dynamic, inclusive, and impactful enterprise. Only then can scientific growth become a true engine for national

development and not merely a statistical achievement.
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