Journal of Journal of Cultural Studies and Communication, Serial 80, Volume 21, Issue 3, Autumn 2025
Cultural Studies and  Bonyadi, Fatemeh; Aghace, Faez; Development of Science Diplomacy: Reviewing the role of
Communication science Communication 2:0; Cultural Studies & Communication, 21(3), 135-171.
doi: 10.22034/jcsc.2025.2047053.2786

DOl:http/dx. doi. org https:/doi.org/10.22034/jcsc.2025.2047053.2786; https://www.jcsc.ir/article_724919.html _ISSN: 2287-2717

© Authors / Access to the full text of the article is free under the Creative Commons BY 4.0 CC license

(https://creativecommons.org/licenses/by/4.0).

Research Paper
Development of Science Diplomacy: Reviewing the role of science
Communication 2:0
Fatemeh Bonyadi',Faez Aghaee®

Received:Nov. 29,2024; Accepeted:May. 4,2025

Abstract

In recent decades, advancements in technology and new media have brought about
significant changes in the ecosystem of science communication. These changes have
not only influenced the interaction between scientists and the general public but have
also affected the realm of science diplomacy. In fact, science diplomacy is a subset of
these changes and a form of "new diplomacy" that has led to tasks traditionally
performed by explicit actors such as the Ministry of Foreign Affairs and diplomatic
and consular services being carried out by implicit and non-state actors, utilizing
second-generation communication tools. This theoretical review article seeks to
answer the question of how the new developments in science communication impact
science diplomacy. To this end, by examining theoretical and empirical trends, we
first explore the new ecosystem of science communication and articulate its effects on
science diplomacy. Subsequently, we propose a conceptual model for the role of new
science communication in science diplomacy to elucidate the role of novel science
communication and the coexistence of first and second-generation science
communication in science diplomacy. Finally, drawing on this conceptual model, we
investigate the impact of mediator diversity and challenges introduced in this
ecosystem.
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Introduction

The inherent complexity and specialized language of science have historically
necessitated intermediaries to facilitate communication between the scientific
community and the general public outside this sphere. Traditionally, this mediation
was predominantly managed by mainstream media—such as newspapers, radio, and
television—which formed the backbone of the 'first-generation science
communication” ecosystem. Within this ecosystem, media acted as the primary bridge
connecting science with politicians and the public; politicians, in turn, utilized this
media mediation to influence peers and persuade the public, thereby establishing
themselves as key actors within the science communication landscape. Consequently,
science communication and science diplomacy have traditionally operated in
operational intertwining, mutually influencing and shaping one another.

However, the emergence of new media and networked platforms in recent decades
has instigated fundamental shifts in this ecosystem. These changes are so profound
that researchers refer to them as "Science Communication 2.0" or second-generation
science communication. This transformation is not isolated to science
communication; a parallel evolution is occurring in the realm of international
relations, known as the "New Diplomacy." In this paradigm, the role of the state has
shifted from an unquestioned authority to a "facilitator" and "enabler" of complex
coalitions of interdependent actors. Science diplomacy, as a subset of this new
diplomacy, has expanded beyond tasks traditionally performed by the Ministry of
Foreign Affairs and diplomatic services to include a wide array of other departments,
universities, NGOs, research agencies, and even individual scientists. Furthermore,
the social context of diplomacy has been altered; diplomatic activities are no longer
confined to high-level summits but are intertwined with live tweets, blog posts, and
online engagement. As Pamment (2018) argues, new communication technologies
have changed the epistemological and ontological foundations of diplomatic identity

representation.

Purpose

This article seeks to address a critical question: How do the new developments in
science communication impact science diplomacy?. While the connection between
science and diplomacy is long-standing, the intersection of their modern evolutions—
specifically the "mediatization" of diplomacy through digital platforms—requires fresh
analysis. The primary purpose of this research is to explore the role of the new science

communication ecosystem in science diplomacy by examining theoretical and
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empirical trends. Specifically, the study aims to propose a conceptual model for the
new position of science communication within science diplomacy, elucidating how
the coexistence of first and second-generation science communication tools shapes
diplomatic interactions and strategies.

Methodology

This study employs a narrative review method (also known as a theoretical review) to
synthesize existing literature and develop a new conceptual framework. To ensure a
comprehensive analysis, a systematic search was conducted across authoritative
international databases, including Google Scholar, Science Direct, PubMed, and
Semantic Scholar for English sources, and SID, Civilica, Noormags, and Google
Scholar for Persian sources.

The search strategy involved using relevant keywords such as “Science Diplomacy”,
“Dimplomacy in Science”, “Scientific Diplomacy”,”Science for/in Diplomacy”
,’Diplomcay track2”, “Science Diplomacy Tools”, “Media diplomacy”, “Science
Commuication”, “Science engagment”, “Science Communication2.0”, “Science
communication ecology”, “Science communication landscape”.

Initially, 138 sources were identified for preliminary review. After a rigorous
screening process, 74 sources were excluded due to the irrelevance of their abstracts or
full texts to the specific research question regarding the intersection of these two
fields. Consequently, 64 related sources were selected for final review and in-depth
analysis. The analysis proceeded by first examining the definitions, actors, and tools of
science diplomacy, followed by an analysis of the models and paradigms of science
communication. Finally, these insights were synthesized to construct a conceptual
model illustrating the integration of the new communication ecosystem into science

diplomacy.

Findings

The detailed analysis of the literature yielded several key findings regarding the
structure of science diplomacy, the evolution of science communication, and their
intersection in the digital age.

1. The Landscape of Science Diplomacy: The study reaffirms that science diplomacy is
an institutional phenomenon, often led by governments but executed by a variety of
actors. The research highlights two primary categorizations of actors. First, actors are
divided into Explicit (political/diplomatic actors conscious of the "science diplomacy”

label) and Implicit(science-based or management-based actors who may not explicitly



use the label). Second, Melchor (2020) categorizes them into Institutionalized

positions (e.g., science attachés, embassy staff, ministry officials) and Non-

institutionalized positions (e.g., academic scientists, private industry researchers,

NGOs). The tools available to these actors are categorized into Strategic (policy

documents), Operational (bilateral agreements, advisory boards), and Support tools

(training and awareness platforms) .

2. The Evolution of Science Communication Models: The findings distinguish between

traditional and non-traditional models of science communication. Traditional

models, such as "Scientific Literacy," focus on filling a "deficit" of knowledge in the
audience via linear transmission. In contrast, contemporary models, such as "Public

Engagement" and "Contextual Models," view science as part of society, value non-

expert knowledge, and seek democratization and dialogue. A crucial finding is that

these models coexist; the emergence of new interactive models has not eliminated the
deficit model, and actors often use them interchangeably depending on their goals.

3. Science Communication 2.0 and its Impact: The core finding of this study is the

characterization of "Science Communication 2.0."Inspired by Web 2.0, this

generation is defined by the shift from passive consumption to "produsage”

(production + usage), where users create, share, and remix content. This shift has

profound implications for science diplomacy, as illustrated in the proposed

Conceptual Model (Figure 2):

e Disintermediation: In the new ecosystem, the mediation of traditional
gatekeepers (editors, journalists) is weakened. Scientists and diplomats can now
communicate directly with the public without traditional media filters. This allows
explicit actors (diplomats) and implicit actors (institutions) to bypass bureaucracy
and engage in direct "Technodiplomacy" or "Twiplomacy".

e Proliferation of New Intermediaries: While traditional media weakens, new
intermediaries have gained prominence as diplomatic actors. Museums, science
festivals, startups, science cafes, and citizen science projects now act as vehicles for
"Track 2 diplomacy". Science Communication 2.0 allows these entities to reach
international audiences independently, contributing to national branding without
direct state intervention.

¢ Expansion of Geography: The concept of geography in science diplomacy has
shifted. While physical geography (resources, location) remains relevant, Science
Communication 2.0 has exponentially expanded "Human Geography". Shared

human geography is no longer limited by physical proximity; digital tools facilitate
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cultural, scientific, and historical ties across vast distances, creating new
organizational arrangements for diplomacy.

o Strategic Selection of Communication Channels: In this mixed ecosystem,
choosing between "Generation 1" (official media channels) and "Generation 2"
(social media/direct engagement) has become a diplomatic decision in
itself. Actors must decide whether to use a "deficit" approach (broadcasting
information) or a "participatory" approach (dialogue) based on their diplomatic
objectives.

4. Challenges in the New Ecosystem: The findings also identify significant
challenges. The proliferation of actors and the loose application of the term
"science diplomacy” to any international collaboration can lead to concept
inflation, diluting its strategic meaning. Furthermore, the multiplicity of
independent actors (e.g., distinct researchers or NGOs) can result in a disjointed
national image, as they may not be aligned with official foreign policy goals. The
digital nature of the new ecosystem also introduces threats such as social bots,
trolls, and deep fakes, which can spread disinformation, polarize public opinion,

and undermine trust in scientific or diplomatic messaging.

Conclusion

The study concludes that the emergence of new media and platforms does not signify
the permanent destruction of old forms; rather, it creates a complex environment
where Gen 1 and Gen 2 science communication coexist. The "mediatization”" of
diplomacy has spilled over from formal summits to everyday activities, making every
scientist and institution a potential diplomatic actor.

The coexistence of different communication generations and models (Deficit,
Dialogue, Participation) provides explicit and implicit actors with a diverse toolkit to
advance diplomatic goals. Explicit actors (governments) can now leverage implicit
actors (universities, festivals) more effectively to develop science diplomacy. However,
this opportunity comes with the responsibility of adaptation. Diplomatic success in
this new era requires actors to learn new media norms and political sensitivities. The
expansion of non-state actors adds complexity and fragmentation to government
diplomatic policies.

Ultimately, for a nation to effectively utilize science diplomacy in a democratic digital
society, it is essential to understand the dynamics of this new ecosystem. The study
suggests that future research must systematically address the challenges of data

security, fake news, and uncoordinated national branding to develop robust strategies



for the era of Science Communication 2.0.

Novelty

The novelty of this research lies in its interdisciplinary approach, bridging the gap

between Media Studies and International Relations.

1. Conceptual Model: The article proposes a unique conceptual model (Figure 2)
that visually maps the relationship between the two generations of science
communication and the various actors of science diplomacy. This model
specifically highlights how implicit actors (e.g., science startups, museums) utilize
Gen 2 tools to bypass traditional hierarchies.

2. Human Geography: The study introduces a novel emphasis on "Human
Geography" within the context of digital science diplomacy, arguing that digital
connection creates a new form of territory for diplomatic influence that
transcends physical borders.

3. Integration of Implicit Actors: Unlike traditional studies that focus on state
actors, this research explicitly analyzes how "non-institutionalized" and "implicit"
actors function as diplomats through the affordances of social web technologies,

redefining the boundaries of who counts as a diplomat in the 21st century.
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