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Objective: Science and technology governance is widely recognized as a fundamental
pillar of sustainable development and national progress. It encompasses the processes of
formulating, implementing, and evaluating policies and initiatives related to the
development and application of science and technology at national, regional, and global
levels. In Iran, the governance of science and technology has emerged as a central topic in
scholarly research. However, the conceptual dimensions of this broad research field remain
somewhat unclear and unstructured. This study aims to investigate how the conceptual
dimensions of science and technology governance have evolved and expanded in Iran.
Accordingly, the primary objective is to examine the conceptual structure of scholarly
knowledge within this field in the Iranian context.

Method: This study is applied in nature and employs a scientometric approach,
specifically utilizing co-word analysis methodology. The research population consists of
673 articles published between 1994 and October 2024. Data were collected from Iranian
databases. For data analysis and visualization, software tools such as UCINET, NetDraw,
VVOSviewer, and SPSS were used.

Results: The co-word analysis of the articles published in this field yielded 3,433 distinct
concepts (or keywords), with approximately 15% being highly significant (appearing more
than five times). Additionally, more than 100 new concepts have emerged in the literature
over the past decade. The clustering results revealed 15 independent and semi-independent
thematic clusters. Based on network analysis metrics, the overall density of the conceptual
network was approximately 2,145, while the connection strength between high-impact
concepts ranged from 6 to 52. The highest connection scores corresponded to the most
frequently occurring concepts in this domain.

Conclusions: The current study demonstrated that, due to the diversity of topics addressed
in the research, this domain is extensive, multidimensional, and complex in terms of the
number of concepts. Its dynamic nature, rapid technological advancements, and profound
impacts on various aspects of social, economic, and environmental life have introduced
emerging concepts in recent years. Additionally, the clustering of concepts in the field of
science and technology governance appears multidimensional, interdisciplinary, and
diverse. Given the prominence of concepts such as "policy, priority, development
leadership, supportive infrastructure, public trust, scientific diplomacy, ethical
regulations,” and others, the influence of governance on science and technology
governance is evident. This study sought to provide a clearer picture of the complex and
multifaceted field of science and technology governance in Iran by examining concepts,
conceptual relationships, and the network structure of this domain. The significance of this
research lies in providing a foundation for better decision-making and informed
policymaking in this area. This study represents a small but significant step toward a
deeper understanding of the concepts of science and technology governance.
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Introduction
Governance of science and technology is considered one of the essential pillars of sustainable

development and the advancement of nations. It refers to the process of designing,
implementing, and monitoring policies and actions related to the development and utilization
of science and technology at the national, regional, and global levels. In Iran, the governance
of science and technology has emerged as a pivotal topic in scientific research. However, the
conceptual dimensions of this extensive research area are somewhat unclear and fragmented.
The main research question that has attracted the author's attention is: by analyzing the
content of these studies in Iran, how have the conceptual dimensions of science and
technology governance evolved over time? Answering this question sheds light on the
dimensions and concepts introduced by researchers in related studies. Therefore, this study
examines the concepts, conceptual networks, and clusters formed in research on this field in
Iran using a scientometric approach and relevant techniques. In other words, the study
analyzes the conceptual dimensions of research in the field of science and technology
governance as a key issue, with the aim of fostering knowledge in this important area in Iran.

Method
The present research is an applied study in terms of its objective and employs a scientometric

approach, utilizing co-word analysis techniques. Co-word analysis, clustering of information,
and conceptual network mapping are some of the techniques used, reflecting their growing
importance in scientometric analyses. These techniques serve various functions, including
studying the intellectual structure of authors, researchers, and knowledge domains, as well as
tracking the dynamics and progression of science. They also provide a method for analyzing
conceptual relationships in texts and documents. The study's population comprises 673
articles published from 1994 to October 2024. Data collection tools include Persian databases,
and the analysis and mapping processes were conducted using software such as UCINET,
NetDraw, VOSviewer, and SPSS.

Results
The results of the co-word analysis on these studies led to the extraction of 3,433 concepts or

keywords, with approximately 15% of the concepts having significant weight and occurring
more than five times. Moreover, in the past decade, over 100 new concepts have been
introduced into the literature of this research field. On the other hand, clustering results led to
the formation of 15 independent and semi-independent thematic clusters, as outlined in Table
1. The findings of this study reveal a systematic clustering of concepts discussed in research
on the governance of science and technology. Based on the analyses conducted using this
study's methodology, 15 distinct thematic domains can be identified in this field. The
clustering of the research domain in science and technology governance exhibits a
multidimensional and comprehensive structure due to the complex and interdisciplinary
nature of scientific and technological issues.
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An analysis of the identified clusters indicates that research in science and technology in
Iran covers a wide range of topics, spanning educational and economic issues to policymaking
and science diplomacy. Clusters such as "Science and Technology Policy for Sustainable
Scientific Leadership” and "Innovation in Products and Organizations™ primarily focus on
strategic and applied aspects, while clusters like "Comparative Studies of Technology and
Innovation Systems™ examine cross-system comparisons. This thematic diversity reflects the
research literature's simultaneous attention to theoretical dimensions (including futures studies
and grounded theory) and operational aspects (such as performance evaluation and technology
indicators. Such a structure can assist policymakers and researchers in better understanding
research priorities and the relationships between different clusters. Based on network analysis
metrics, the overall concentration of the conceptual network was calculated at approximately
0.2145, indicating a relatively scattered network, with most nodes connected to only a few
others. Among these, based on the degree centrality metric of social network analysis, the
concepts "technology,” "science and technology park,” "science,” "knowledge-based
companies,” and "innovation™ were found to play the most significant roles in maintaining the
cohesion of the conceptual network in this research area, with scores of 0.947, 0.743, 0.639,
and 0.474, respectively. Furthermore, in the map of the field of science and technology
governance, the concepts "technology,” "science and technology park,” "i

innovation," and
"Iran" formed the core of the field, with scores of 0.2687, 0.2679, 0.2678, and 0.2674,
respectively. The strength of connections between high-frequency concepts in this field
ranged from 52 to 6, with the highest scores belonging to the most frequently occurring
concepts in this domain.

Table 1. Clusters of concepts in research on science and technology governance in Iran

Clusters The Topic of clusters Number of
concepts

1 Technological and Smart Education 11

2 Innovation System and Sustainable Development of Science and 11
Technology in Iran

3 Knowledge-Based Economy with Emphasis on Technology and 8
Organizational Knowledge Management in the Context of Modern
Transformations

4 Measurement and Analysis of Scientometrics in Scientific and 8
Technological Outputs

5 Modeling and Analysis of Organizational and Regional Innovation Systems 8

6 Policy Making and Development of Science and Technology for 7
Sustainable Scientific Leadership

7 Science and Technology Policies in the Environment and Beyond 7

8 Science and Technology Diplomacy in Islamic Civilization 6

9 Analysis of International Scientific Collaborations with a Science 6
Diplomacy Approach

10 Innovation in Products, Organizations, and Companies 5

11 Science and Technology Evaluation Indicators with a Focus on Information 4
Technologies

12 Futures Studies and Foresight-Oriented Science Production 3

13 Performance Evaluation Based on Grounded Theory 2

14 Analysis of Social Collaboration Networks 2

15 Comparative Studies of Technology and Innovation Systems 2
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Conclusions

The present study revealed that due to the breadth of topics discussed in research, this field is
extensive, multifaceted, and complex in terms of the number of concepts. Its dynamism, rapid
technological advancements, and their profound impacts on various aspects of social,
economic, and environmental life have brought about emerging concepts in recent years.
Moreover, the clustering of concepts in the field of science and technology governance is
multidimensional, interdisciplinary, and diverse. It appears that the influence of governance
on science and technology governance is evident, given the presence of concepts such as
"policy, priority, development leadership, supportive infrastructure, public trust, scientific
diplomacy, ethical regulations," and similar notions. This study aimed to provide a clearer
picture of this complex and multifaceted domain in Iran by examining concepts, conceptual
relationships, and the network structure of science and technology governance.

The significance of this study lies in its contribution to better decision-making and
informed policymaking in this area. Science and technology governance not only aids in
advancing knowledge and innovation but also plays a key role in managing social, economic,
and cultural transformations. Understanding the conceptual and networked relationships in
this field helps us chart clearer and more sustainable paths for the future.

With this research, a small yet significant step has been taken toward a deeper
understanding of the concepts of science and technology governance. It is hoped that this
effort can serve as a foundation for future research and the development of more effective
policies. Our outlook on the future of this field is based on collaboration and mutual
understanding among researchers, policymakers, and society.
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