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ABSTRACT

Diplomacy, the art of managing communication building and interactions, can be traced back
to the earliest human social ecosystem. Complex challenges, along with fundamental changes
in the nature of international relations, economics, and technology, with the agency of science
and technology, have led to the development of a type of science-based interactions and
communications known as science diplomacy. Understanding the paradigm of scientific
diplomacy and its significance as an interdisciplinary research, this paper based on theoretical
considerations, demonstrates an explanation of the theoretical approach of the Royal Society
of Great Britain and the American Association for the Advancement of Science is presented
in the form of three pillars: "Science in Diplomacy”, "Science for Diplomacy", and "Diplomacy
for Science". The paper aims to display ambiguity of the three pillars and its incapacity to
include the emergence and increasing role of a large number of national actors and
multinational corporations and technology giants, as well as the significant and vital
development and progress in the field of artificial intelligence (AI) outside the control of
national governments and international organizations, and other similar cases. Explaining
science diplomacy in a complex and disrupted era in various fields, this article shows that this
theoretical approach and other complementary theoretical approaches, such as the theoretical
approach of Gluckman et al., lack serious explanation in the field of the mentioned missions,
indicating the necessity for the development of the approaches and explanatory reform. To
elaborate the theoretical conceptualization of science diplomacy, this research studies the
significance, objectives and reasons of SD within a descriptive methodology.
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INTRODUCTION

Diplomacy concerning with communicative relations and interactions has existed
since the earliest human relations (Morgenthau & Thompson, 2005, 187). Since the
beginning of the twenty-first century, with the spread of innovative communication
and information technology and the development of the role of non-state actors,
complex challenges, along with fundamental changes in the nature of international
relations, have led to the development of a type of science-based interactions and
communications, which is referred to as science diplomacy. in an era when the
relative certainties of a bipolar state system have given way to a chaotic multipolar
one accompanied by various civil societies, NGOs, and transnational corporations,
the necessity of interaction, communication, and organized dialogue is evident with
surprising speed in contemporary diplomatic activities (Saaida, 2023). These factors,
together with the interdisciplinary nature of science and diplomacy, have further
influenced the depth and scope of new areas of diplomatic interaction and
communication. With the development of SD, alongside other power blocs, nuclear
weapons, new complex issues and challenges such as international terrorism, the
spread of migration and poverty, cybersecurity, infectious epidemics disease, the
environment and climate issues, population explosion, as well as the fundamental
changes in the nature of relations between independent states with the presence of
non-state actors and other civil societies, the scope of research and international
responsibility of scientific diplomacy has expanded. Therefore, in parallel with the
development of the international system, scientific diplomacy has been proposed in
the scientific literature in an interdisciplinary manner as a new method of bilateral or
multilateral diplomacy as a foreign policy tool in recent decades. If we consider
diplomacy as a tool for implementing foreign policy, the main issue of scientific
diplomacy should be the use of the potential of science and technology to create,
promote and implement the foreign policy of countries (Ruffini, 2020).

Understanding the research significance of science diplomacy in light of the
complexity of the diplomatic field in the modern era, especially in light of the
challenges facing global political trends and international relations, in recent years,
cross-border research partnerships have become prominent in the social, cultural,
and economic potential of countries serving as a mechanism through which higher
education institutions and scientific communities interact with governance. This
role, as a matter of government policy, is expanding to ensure the flourishing of
national and global knowledge and becoming a new prominent page of transnational
relations under the title of science diplomacy.

PURPOSE

The main objective of the research is to examine the key theoretical approach of
science diplomacy in today's disruptive era. Providing theoretical considerations, we



aim to critically reviewing AA As theoretical approach, as well as the complementary
theoretical approach presented by Gluckman et al. (2017), demonstrating its
shortcomings in the field of the mentioned missions and requires approach and
explanatory reform. Providing any theoretical approach or modifying the dominant
theoretical approach requires attention to the goals and issues of science diplomacy,
as well as issues such as national needs, extraterritorial interests, global challenges,
non-state actors, technology giants, and emerging technologies, etc. in global political
trends.

METHODOLOGY

In parallel with the development of the international system in recent decades,
science diplomacy has emerged as a new method of bilateral or multilateral
diplomacy in the scientific literature of international relations and foreign policy.
Today, science diplomacy is a growing field of study and practice, which is
conceptually and pragmatically interdisciplinary and the result of combining the two
independent elements of diplomacy and science (Mauduit, Soler, 2020). Through
considering it as interdisciplinary and combining the two elements of science and
diplomacy, in addition to scientific and academic cooperation, governments seek to
promote national interests, gain credibility and influence in the field of international
relations, strengthen cooperation preferentially in line with global challenges.
Therefore, science diplomacy is also considered an interdisciplinary field of human
activity.

With the acceptance of the initial paradigm between science and diplomacy,
initial attempts were made to present a theoretical approach. Its cornerstone was the
report of the Royal Society and the American Association for the Advancement of
Science, entitled "New Frontiers in Science Diplomacy” in 2010. This theoretical
approach was presented in the form of three pillars: "Science in Diplomacy", "Science
for Diplomacy" and "Diplomacy for Science". This typology distinguishes between
three ideal types of science diplomacy practices, which are also considered to be some
of the goals of science diplomacy, and paves the way for researchers to demonstrate
its impact (Legrand, Stone, 2018).

This article, applied in terms of purpose and qualitative in terms of type of
research and based on library studies with a descriptive approach, seeks to answer
this fundamental question: Considering the concept of science diplomacy and its
interdisciplinary nature, especially in line with the goals, issues and solutions of
diverse global challenges, how can it be evaluated in today's changing world? First, by
studying the interdisciplinary nature of scientific diplomacy, it becomes clear that
only by understanding it as an interdisciplinary field, we can explain this theoretical
approach in the form of its three pillars. Second, by presenting theoretical
considerations regarding this theoretical approach in the complex and disrupted era
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in various diplomatic fields today, including scientific diplomacy, this theoretical
approach lacks a serious explanation in the field of the mentioned missions and
requires an approach and explanatory reform. In order to clearly understand the
theoretical considerations of scientific diplomacy, this study also examines the
reasons and goals of scientsce diplomacy.

FINDINGS

In a brief assessment, it should be acknowledged that this theoretical approach for
the first time put science diplomacy in a theoretical state of launch. In line with a deep
understanding of the challenges and improvement of scientific interactions and in
order to provide possible solutions and policy actions by various actors, the
theoretical approach of the Royal Society and the American Association for the
Advancement of Science (AAAS, 2010) is an initial explanatory effort to clarify
theoretical considerations in science diplomacy. It has been presented from various
angles of science and diplomacy as a contribution to understanding and improving
international relations, so that the three areas proposed as the building blocks of the
program or agenda of global science diplomacy can collectively find common
solutions to the institutional, economic and political, legal, technical and
technological problems arising from the global collective recognition. However,
today this theoretical approach has serious shortcomings in explaining new areas of
science diplomacy and requires revision as during more than two decades since its
presentation, global political trends have changed rapidly. In the dominant
theoretical approach, its bias towards great power interests (Echeverria, et al. 2020),
the lack of focal attention to non-governmental organizations on a global scale of
influence (Raev, Minkman, 2020), and the role of critical emerging technologies such
as artificial intelligence, etc. are clearly evident. Also, the similarity of the terms
presented in this theoretical approach means that they can easily be confused or
merged. Furthermore, distinguishing the differences between the three in practice
may also be difficult given the current realities of science and diplomacy, as some
science diplomacy activities fall into more than one category. This has led to the
proposal that science diplomacy should be included in new categories, such as actions
that directly advance national needs, or actions that address transboundary interests,
as well as actions designed to meet global needs and challenges. Moreover, science
diplomacy has even developed its own subfields, such as technology diplomacy and
climate and weather diplomacy, which have been the subject of various initiatives.
Some have even developed a broader concept of “knowledge diplomacy” that goes
beyond science and research and includes educational, cultural and innovation
diplomacy. In order to fill the explanatory gap, a theoretical attempt was made in
2017 by Gluckman et al., as influential and pragmatic figures in science diplomacy,
to restore the theoretical approach of the Royal Society and the American Association
for the Advancement of Science. Emphasizing the dependency of the variable



"interests” in science diplomacy, they considered it as a tool for meeting national
needs, a means for advancing common transnational interests, and also an element
for responding to global needs and challenges (Kaltofen, Acuto, 2018), which became
a central reference with the conceptualization of science diplomacy in this theoretical
approach and pushed science diplomacy more towards realism than before (Ruffini,
2020). With the analysis presented, it is certain that the dominant theoretical
approach, along with the theoretical approach presented in addition by Gluckman et
al., is flawed in explaining the necessary aspects of science diplomacy for the current
changing world requiring correction and updating in the aforementioned areas as
well as in identifying the diversity of science diplomacy actors.

In order to present any theoretical approach, understanding global challenges, as
one of the main issues of diplomacy, is an undeniable necessity. Definitely, providing
basic solutions to solve global issues and challenges is considered one of the most
important missions of science diplomacy. Global opportunities and challenges
require a deep understanding of issues and collective action in the form of bilateral
or multilateral science diplomacy and non-governmental organizations with the
cooperation and agency of civil society and active in various fields of the
environment, refugees, human rights, poverty, etc. (Porsdam, Porsdam Mann, 2023).
Therefore, this study addresses the role of science diplomacy as a fundamental
solution to solving global issues and challenges.

CONCLUSION

Despite the long history of the relationship between science and diplomacy, the term
"science diplomacy" is a new phenomenon and interdisciplinary field of diplomatic
studies, in the 21st century. The emergence of widespread challenges with increasing
concerns about them led to a rereading of the relationship between science and
politics, which pushed science and technology to the heart of global geopolitics and
demanded the provision of solutions with the ability to be objectively realized.
Therefore, with the beginning of the new millennium, science diplomacy became one
of the main centers of international relations, especially of the great powers. Today,
SD, alongside national governments and bilateral relations and multilateral
institutions, is a more complex and differentiated diplomatic system in the field of
science with the agency of regulatory networks, non-governmental organizations, the
media and academic and research institutions. The theoretical approach of the Royal
Society and the Triple A is an initial explanatory attempt to clarify theoretical
considerations in science diplomacy in order to understand the challenges, to
improve scientific interactions in depth and to propose possible solutions and policy
actions by different actors. It which has been presented from various angles of science
and diplomacy as a contribution to, understanding and improving international
relations, so that the three areas proposed as the building blocks of the program or

Interdisciplinary .
Studies in the Humanities

Abstract




lntcrdisci{:]jnary Studies
in the Humanities

Volume 17
Issue 1
Winter 2025

agenda of global science diplomacy can collectively find common solutions to the
institutional, economic and political, legal, technical and technological problems
arising from the global collective recognition.

Since the presentation of this theoretical approach - like the term "science
diplomacy" itself - which has received widespread attention, it has also caused
confusion. The similarity of terminology in this theoretical approach and the
difficulty in distinguishing between the pillars, have led to the suggestion that science
diplomacy should be included in new categories, such as actions that directly advance
national needs, or actions that address transboundary interests, and actions designed
to meet global needs and challenges. Furthermore, the emergence and increase in the
number of national actors as well as multinational corporations and technology
giants with economies of scale larger than the annual budgets of some national
governments, such as Amazon, Meta, Alphabet, Apple, Huawei, and Microsoft, as
well as the significant and critical developments and advances in the field of artificial
intelligence (AI) outside the control of national governments and international
organizations, are fundamentally not considered in the proposed triad, because their
emergence and objective manifestation were all very dim when the above theoretical
approach was presented in 2010. Therefore, any theoretical approach or modification
of the dominant theoretical approach in science diplomacy, given the extensive
changes in global political trends, in addition to the above, must be free from bias in
favor of great powers, explaining the impact of vital emerging technologies such as
artificial intelligence, the agency of the role of global technology giants in playing a
vital role alongside national governments and international organizations in science

diplomacy.

Given that the nature of this article is a theoretical explanation of science
diplomacy, it is suggested that a further studies address local experiences in science
diplomacy as well as Iran's position in science diplomacy; the challenges and
opportunities facing the country in the current changing world.

NOVELTY

The novelty of this research lies in its integrative exploration of science diplomacy as
a dynamic and interdisciplinary tool of modern foreign policy, positioned at the
intersection of scientific collaboration, international governance, and global
challenges. In contrast to traditional state-centered diplomacy, science diplomacy
reflects a paradigm shift shaped by the rise of non-state actors, digital technologies,
and complex global crises such as climate change, pandemics, cybersecurity threats,
and mass migration. This study emphasizes how science diplomacy has evolved
beyond mere academic exchange to become a strategic instrument for fostering cross-
border partnerships and informing policy, particularly in a multipolar world order
where universities, scientific institutions, and civil societies play pivotal roles. By



situating science diplomacy within the broader transformation of the international
system, this research highlights its growing significance in shaping sustainable
international cooperation, addressing shared challenges, and redefining the conduct
of diplomacy in an era increasingly driven by knowledge-based influence.
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1. International Council of Scientific Unions (ICSU)
2. International Social Science Council (ISSC)
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