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ABSTRACT

This study offers a systematic operationalization of the soft power of higher education
within the evolving framework of science diplomacy and foreign policy. Addressing a
theoretical gap at the intersection of these domains, the research synthesizes five
foundational components—Nye’s soft power theory, the AAAS tripartite model,
Gluckman et al.’s interest-driven approach, Flink and Schreiterer’s strategic goals, and
McClory and Raimzhanova’s measurement frameworks—into a distinctive six-layer
conceptual model. Employing a qualitative research design with directed content analysis
of 92 library-based sources published between 1990 and 2025, the findings reveal four
key insights: (1) the soft power of higher education is most prominently manifested in the
"Science for Diplomacy" dimension; (2) the three strategic objectives—Access,
Advancement, and Influence—form a cumulative, logical hierarchy that provides a clear
operational pathway; (3) sanctioned countries, exemplified by Iran’s Royan Institute, can
utilize specialized institutional scholarly authority to mitigate political constraints; and (4)
science diplomacy concurrently functions as a realm for cooperation, competition, and
influence. The primary innovation is the proposed six-layer model with a positive
feedback loop, which explicates the precise mechanism through which academic
capacities are converted into soft power and strategically directed within diplomatic
arenas. The study implies that scientific expertise and institutional credibility can
substantially moderate political limitations, thereby transforming science diplomacy into
an effective channel for managing transnational challenges and asserting influence under
constrained conditions.
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INTRODUCTION

The role of higher education in cultural, political, social, and economic
transformations has long been a fundamental theme in public policy and
international relations literature (Valimaa, 2008). The end of the Cold War and the
emergence of an unstable multipolar order elevated the concept of "soft power"
(Nye, 1990)—defined as the ability to influence others through attraction and
persuasion—to a central position in international relations analysis. Within this
context, higher education gradually came to be recognized as a key and independent
source of soft power (McClory, 2011; Antonova et al., 2020). Concurrently,
"science diplomacy" emerged as an interdisciplinary domain at the intersection of
science, technology, and foreign policy, attracting growing scholarly attention
(AAAS, 2010; Ruffini, 2020).

Despite considerable theoretical advances in each of these fields separately, the
existing literature suffers from a notable gap. Research on the soft power of higher
education has largely remained at the level of general conceptualization (Gauttam et
al., 2024), while studies on science diplomacy have predominantly focused on
describing international scientific collaborations or conducting single-country case
studies (Flink & Schreiterer, 2010; Gluckman et al., 2017). What has yet to be
systematically examined is the precise intersection of these two concepts: namely,
how the attractiveness and influence of higher education institutions can be
harnessed within the framework of science diplomacy to tackle transnational
challenges. In the current turbulent multipolar era, traditional powers alone cannot
resolve complex transnational issues such as climate change, forced migration,
international terrorism, cybersecurity threats, and pandemics (Turekian &
Gluckman, 2024). Under these circumstances, higher education, as a pivotal source
of soft power, possesses the strategic capacity to play a decisive role in foreign
policy and science diplomacy.

PURPOSE

The primary objective of this study is to systematically explain and propose a
conceptual model for operationalizing the "soft power of higher education" within
"science diplomacy" as a fundamental strategy for confronting global challenges.
The central research question is as follows: How can countries effectively harness
the soft power of higher education to resolve global challenges, and which specific
strategic goals (access to scientific capacities, advancement of R&D achievements,
and influence over global policy trends) and dimensions (diplomacy for science,
science in diplomacy, and science for diplomacy) of science diplomacy are most
instrumental in this process? The subsidiary objectives include providing an
integrative and eclectic theoretical framework combining soft power theories and
science diplomacy models, elucidating the operational hierarchy of the Access-



Advancement-Influence trilogy in converting knowledge into strategic influence,
and analyzing the agency and resilience of scientific institutions under exceptional
conditions such as international sanctions.

METHODOLOGY

This research employs an applied framework in its objectives and qualitative in its
paradigm, adopting a descriptive-exploratory approach. This methodological choice
is justified by the emergent and interdisciplinary character of the phenomenon
under study, as well as the absence of a unitary, overarching theory capable of
covering all its dimensions. The methodological approach is based on "theoretical
integration" (Kroos, 2012), which advocates for the systematic combination of
concepts from different paradigms to comprehend complex phenomena. To this
end, an eclectic synthesis of five independent theoretical components was
constructed: Nye’s soft power approach (for explaining attraction, persuasion, and
legitimacy); the AAAS tripartite model (for defining the operational contexts of
science diplomacy); Gluckman et al.'s interest-driven model (for steering scientific
interactions toward national interests); the Flink and Schreiterer trinity of goals (as
an operational chain of influence); and the McClory/Raimzhanova perspective (on
the independent role of higher education in generating soft power).

The research population consisted of peer-reviewed scientific texts published
between 1990 and 2025, sourced from Scopus, Google Scholar, SID, and
Noormags. Purposive sampling was conducted until theoretical saturation was
achieved, resulting in the in-depth analysis of 92 key sources. Data analysis was
performed using directed content analysis through a three-stage coding process:
open, axial, and selective. To ensure the trustworthiness of the findings, the study
employed theoretical triangulation, expert validation by two specialists in
international relations and science policy, and comprehensive documentation of all
coding procedures. The primary limitation of this study is its qualitative and
documentary nature, which precludes statistical generalization, and its theoretical-
analytical focus rather than empirical examination of multiple countries.

FINDINGS

The directed content analysis yielded four principal findings. First, the soft power
of higher education manifests most prominently in the "Science for Diplomacy"
dimension, where transnational collaborations serve as strategic platforms to
de-escalate tensions, improve international image, and foster cross-cultural
understanding (Stoliarchuk et al., 2023). Second, the three strategic goals of Access,
Advancement, and Influence constitute a cumulative hierarchy: Access is the
indispensable foundation, Advancement transforms research outputs into symbolic
capital, and Influence represents the ultimate outcome; failure in any preceding goal
disrupts the entire chain. Third, scholarly authority and scientific expertise can
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neutralize structural constraints of sanctions. A scientometric analysis of Iran’s
Royan Institute (Agarwal et al., 2020) shows that, despite comprehensive sanctions,
it ranks among the world’s top ten centers through authoritative knowledge and
sustained European collaboration, confirming that high-level expertise turns science
diplomacy into a resilient channel. Fourth, science diplomacy in global challenges
is both a cooperative tool and an arena of competition, operating under the triadic
logic of "cooperation, competition, and influence," wherein countries seek to
expand soft power, attract talent, and shape norms (Gluckman et al., 2017; Karacan
& Ruffini, 2023).

Integrating these findings within the theoretical framework reveals a six-layer
causal chain for converting higher education into operational soft power: Layer I
(institutions/networks), II (attraction, persuasion, legitimacy via Nye, 2019), III
(Science for Diplomacy context), IV (national interests and financial structures,
guided by  Gluckman et al.), V  (cumulative sequence  of
Access—Advancement—Influence), VI (resolving transnational challenges and
reinforcing credibility). This output forms a positive feedback loop, enhancing
institutional attractiveness. The model further underscores a paradigmatic shift from
state-centric diplomacy toward networked governance of science, wherein states
become facilitators and investors in multi-stakeholder networks (Porsdam &
Porsdam Mann, 2023), corroborated by EU projects (S4D4C, InsSciDE) and the
Madrid Declaration (2019). Additionally, scientific authority functions as a resilient
lever during crises and sanctions, managing socio-psychological repercussions and
bolstering social cohesion (Galluccio, 2021).

CONCLUSION

Addressing the central research question, this study concludes that among the three
dimensions of science diplomacy, "Science for Diplomacy" constitutes the primary
locus for the manifestation of higher education's soft power. Among the three
strategic goals, Access, Advancement, and Influence are operationalized in a
logical, cumulative hierarchy. Countries can effectively address global challenges
while advancing their national interests by traversing the "Access — Advancement
— Influence" continuum within the "Science for Diplomacy" context, guided by an
interest-oriented strategic compass. A crucial practical implication is that even
sanctioned countries can secure meaningful positions in international science
diplomacy networks by leveraging the authority of specific research institutions.
This operationalization represents a fundamental strategy for managing the global
agenda. Future research should focus on empirical and comparative studies across
different countries, particularly developing and sanctioned nations, and on
designing quantitative models to assess the effectiveness of science diplomacy
based on the soft power of higher education.



NOVELTY

The innovation of this study is threefold. Theoretical Innovation: It offers a novel,
eclectic synthesis of five independent theoretical components (Nye,
McClory/Raimzhanova, AAAS, Gluckman et al., and Flink & Schreiterer) that have
never before been systematically integrated to explain the application of higher
education soft power within science diplomacy. Conceptual Innovation: It designs a
six-layer conceptual framework with a positive feedback loop that maps the
complete causal pathway from "Source of Production" through "Conversion
Mechanism," "Operational Context," "Strategic Direction," and "Operational
Goals" to "Output and Feedback," clarifying the dynamic reproduction of soft
power. Practical Innovation: It provides empirical evidence regarding the agency of
scientific institutions under sanctions (using Iran's Royan Institute as a case study),
demonstrating that institutional credibility can serve as a strategic asset to neutralize
political restrictions and sustain transnational scientific engagement. These
innovations collectively bridge the theoretical gap between the soft power of higher
education and science diplomacy literatures while offering a robust analytical tool
for assessing practical applications in addressing global challenges.
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