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ABSTRACT

In the emerging international order, science and technology have moved beyond being
mere instruments of economic development to become the principal arena of power
struggle, the shaping of world order and geopolitical reordering. In this condition, the
boundary between "science policy" and "security policy" has collapsed, and technology
has become the language of politics (Bjola & Kornprobst, 2025; AAAS & The Royal
Society, 2025). This study asks how the science and technology policy of the Islamic
Republic of Iran can be redesigned—under hybrid global conflict and the pressure of
sanctions—around science diplomacy and technology diplomacy. Adopting a
comparative—interpretive approach, it re-reads four national models (the United States,
China, the Russian Federation and Israel) through the three axes of "security,
development and influence" and formulates a "strategic triadic balance model" in dialogue
with the theoretical literature on science and technology diplomacy. The findings show
that over the past two decades Iran has succeeded in "technology for survival" yet lagged
in "technology for welfare," producing a structural gap among security, development and
society. Foregrounding Iran's civilizational narrative and an Iranian—Islamic ethics-of-
technology framework as a distinctive cultural resource, the article proposes a five-stage
cycle (identification, formulation, networking, implementation and evaluation) for Iran's
technology diplomacy. On this basis, the transition from the logic of "enclosed
innovation" to "strategic innovation" requires binding the governance of science and
technology to science and technology diplomacy across the three balancing axes, so that
Iran shifts from a consumer of the global technological order to a designer of a regional
technological order and an active partner of the Global South.
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INTRODUCTION

In the first quarter of the twenty-first century, the international order stands at a
historical threshold, one in which the "geography of power" no longer sets the
global hierarchy; rather, the "technology of power" determines the standing of
states on the new world map. Artificial intelligence, semiconductors,
biotechnology, quantum computing, blockchain technologies and autonomous
defense systems have compelled states to fundamentally redefine the relationship
among science, economy, security and foreign policy (Bjola & Kornprobst, 2025;
AAAS & The Royal Society, 2025). The 2025 joint AAAS—Royal Society report,
"Science Diplomacy in an Era of Disruption," explicitly declares that the classic
2010 framework—resting on the three pillars of "science in diplomacy,"
"diplomacy for science" and "science for diplomacy"—requires fundamental
revision in the face of intensifying economic competition, the rise of non-state
technological actors and the challenges of artificial intelligence. In parallel,
technology diplomacy emerged as a distinct field with Denmark's "TechPlomacy"
initiative in 2017, and by 2025, more than thirty states had adopted a similar
approach (DiploFoundation, 2024). Within this global reordering, Iran confronts
three hard realities: technological sanctions that restrict access to the global science
chain; the imperative of technological independence as a condition of national
survival; and the necessity of selective engagement owing to the chain-like nature
of emerging technologies. Although science and technology diplomacy have been
discussed sporadically in the domestic literature (Ghadimi, 2017; Davoudi, 2014;
Baghban & Sanaei, 2024; Bashir et al., 2025), no comprehensive theoretical—policy
framework has yet linked these two fields to the tripartite model of security,
development and influence.

PURPOSE

The central question of the research is how Iran's science and technology policy can
be reordered on the basis of the strategic triadic balance model of security,
development and influence, so that science diplomacy and technology diplomacy—
as the two connecting arms of this model—turn Iran from a consumer of the global
technological order into a designer of a regional one. The study deliberately
foregrounds the cultural dimension: it treats the "influence" axis as the soft,
civilizational power of technology, drawing on the concept of "knowledge
diplomacy" built upon co-creation and mutual reconciliation (Knight, 2022) and its
affinity with Iran's own discourse of the "dialogue of civilizations." The secondary
objectives are a comparative re-reading of four national models, a theoretical
formulation of the two diplomacies in connection with the three balancing axes, and
the design of an operational cycle for Iran's technology diplomacy. The reordering
is framed within the horizon of the 1404—1414 (2025-2035) vision document and at
the national-regional level (Southwest Asia and the Global South).



METHODOLOGY

The research is qualitative, conducted through a secondary-analysis strategy and a
comparative—interpretive method. Its sources fall into two groups: the international
theoretical literature on science and technology diplomacy for 2010-2026—with
special emphasis on the official documents of the DiploFoundation, AAAS and the
Royal Society, the OECD and the Global Policy special issue (Bjola & Kornprobst,
2025)—and comparative sources on the four national models of the United States,
China, Russia and Israel, gathered from credible think-tank reports (CSIS, Ifti,
RUSI, CSET and the ISW). The unit of analysis is each country's "national model
of science and technology diplomacy." The four cases were chosen by purposive,
maximum-variation sampling: the United States as chain control, China as
indigenous self-sufficiency, Russia as cyber—cognitive sovereignty and Israel as
open defense innovation. The comparison indicators operationalize the three axes
through nine sub-indicators (three per axis). Data were analyzed by deductive
thematic analysis, with validation through source triangulation and peer review,
each key theme being cross-checked against at least two independent source types.

FINDINGS

The comparative re-reading shows that each country, depending on its geopolitical
position, history and governance structure, exhibits a different configuration of the
three balancing axes (Table 1). Read against this model, Iran displays a structural
imbalance: two decades of sanctions pressure have produced an '"enclosed
innovation" that has been strikingly successful in survival technologies (drone,
missile, cyber, nano, nuclear) but has fallen behind the global trend in welfare
technologies (digital health, smart transport, clean energy, public services). This
success is accompanied by four crises—over-concentration on defense technology,
the gap among university, industry and policy, the dominance of a survival logic
over sustainable development, and weakness in the ethics of science, data
governance and technology diplomacy—which together open a gap between
"security" and both "society" and "development." The article's core contribution is
to show that science diplomacy and technology diplomacy are not two independent
instruments but the connecting arms of all three axes: in the security axis,
technology diplomacy acts as an "early-warning channel" and "dialogue shield"
(Rahimi et al., 2025; Nature Editorial, 2024); in the development axis, as a "value-
chain transfer channel," leveraging Iran's BRICS membership (January 2024) to
build South—South value chains (Nedopil, 2025); and in the influence axis, as a
"civilizational narrative" that—resting on Iran's rich scientific—philosophical
tradition and an Iranian—Islamic ethics of technology—can offer the Global South a
third option alongside Western and Eastern models (Knight, 2022; OECD, 2024).
Operationally, the study proposes a five-stage cyclical framework for Iran's
technology diplomacy—identification, formulation, networking, implementation
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and evaluation—designed as a closed feedback loop, together with the
establishment of "technology embassies" in eight alternative hubs and an Iranian—
Islamic framework for the ethics of technology and data governance.

Table 1. A comparative summary of the four models in the light of the three balancing axes

Country Dominant axis Key mechanism Strategic lesson

Control of the global Long-term cross-

United States Security + Influence . sectoral institution-
value chain o
building
. . .. .. . A coherent national
China Development + Security ~ Military—civil fusion
ecosystem
Russia Security + soft Influence ~ Cyber—cognitive warfare voiding excessive
defense concentration
Isracl Security + Development Open def&_ensg ) A facilitator state, not
commercial innovation an employer
CONCLUSION

The strategic triadic balance model of "security, development and influence" will be
durable and effective in Iran only when it is institutionalized through the two
connecting arms of science diplomacy and technology diplomacy within a five-
stage cycle. The macro-policy proposed here is a transition from "enclosed
innovation" to "strategic innovation," from "technology for survival" to "technology
for leadership," and from "reactive" to "pre-emptive" diplomacy. Accordingly, the
study's recommendations are formulated at three levels: at the macro level,
founding a "Strategic Council for Science and Technology Diplomacy" and drafting
a "National Technology Diplomacy Document 1404—1414" together with a national
legal—ethical framework for data and artificial intelligence in line with the OECD
principles (2024) yet anchored in Iran's civilizational narrative; at the meso level,
establishing technology embassies in eight hubs and a technology-diplomacy
investment fund; and at the micro level, "diplomat—scientist" training workshops
and joint chairs with BRICS-Plus countries. The long-term horizon is to turn Iran
into a "regional hub of science and technology diplomacy" by 1420 (2041),
enabling it to move from a "closed threat—technology—deterrence cycle" to an "open
knowledge—power—development cycle" and to deploy science and technology not as
an instrument of war but as the "language of civilizational power" in the emerging
world order.

NOVELTY

The novelty of the article lies not in the absence of prior work but in integrating the
scattered domestic literature under a single triadic model and binding it to the two
fields of science and technology diplomacy. Combining the AAAS—Royal Society



framework with the TechPlomacy framework yields a hybrid innovation not
previously attempted in the domestic literature. Above all, by foregrounding the
cultural—civilizational "influence" axis—an Iranian—Islamic ethics of technology
and a "dialogue of civilizations"—the study offers the Global South a third, value-
based option in the global governance of technology, and reframes science and
technology policy from a linear instrument of development or deterrence into a
central field for the production of power, legitimacy, wealth and the national future.
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