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Background and Objective: The rapid developments of emerging
information and communication technologies have brought about profound
transformations in the structure and function of national defense and
security systems. Accordingly, the percies identification of key drivers
influencing the defense security of the Islamic Republic of Iran by the
horizon of 2035 is regarded as a strategic imperative for future-oriented
policymaking and decision-making.

Methods: The present study is a longitudinal survey in terms of applied
purpose, data collection in terms of mixed methods, and was conducted by
focusing on qualitative futures research methods and quantitative data
analysis methods using meta-synthesis of related studies and documents,
Delphi, and interaction analysis using the Wilson matrix. The community
of experts and experts participating in this study are 27 academic experts,
managers, and senior experts in the defense and security fields.

Findings: Based on the meta-synthesis of the studies, 22 initial drivers were
identified, and 11 final drivers were extracted by integrating their thematic
and conceptual dimensions. The final categorization of these drivers into
four structural groups: groups-key, interactive, dependent, and emerging-
revealed that a considerable number of them exhibit nonlinear and
overlapping characteristics, which must be taken into account in the design
of future scenarios.

Conclusions: The findings indicate that emerging information and
communication technologies, particularly those related to artificial
intelligence, big data, virtual reality, cybersecurity, and fifth and
sixthgeneration telecommunication infrastructures-will play a pivotal role
in redefining the defense and security landscape of the country in the future.
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Extended abstract

INTRODUCTION

The rapid developments of emerging information and communication
technologies over recent decades is regarded as one of the most significant
factors in redefining traditional concepts of power, security, and defense
within global political and military systems. These technologies have
fundamentally transformed the nature of defense decision-making, command
and control, and even deterrence strategies by reshaping the mechanisms of
data collection, analysis, and transmission of data (Doicariu, 2023).
Meanwhile, countries such as the Islamic Republic of Iran, facing complex,
multi-level, and cognitive threats, require technological foresight more than
ever to preserve information superiority and strengthen national security.
Therefore, analyzing the driving forces of emerging information and
communication technologies is a crucial prerequisite for formulating defense
strategies and designing future scenarios for the 2035 horizon; an endeavor
that can provide a scientific and forward-looking foundation for the nation's
defense policy-making.

METHODOLOGY

The present study is designed with a specific purpose and employs a
longitudinal survey with a mixed-methods approach to data collection. The
research was conducted based on a forward-looking logic, combining
document meta-synthesis, the Delphi method, and interaction analysis using
the Wilson matrix. The statistical population consisted of 27 defense-security
and ICT experts, each with at least five years of specialized experience in
defense security future analysis, selected through purposive sampling. The
content validity of the research instrument was verified through expert
evaluation, and its reliability, big data, machine learning, and quantum
computing.) and communication technologies (including 5G/6G, the Internet
of Things, blockchain, and advanced satellite communications) were
examined separately. The influential effective drivers of each category and
their levels of uncertainty within the 2035 horizon were then measured and
prioritized using specific indicators.
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RESULT

The research findings derived from the meta-synthesis and fuzzy Delphi
process provide a systematic understanding of the key drivers of emerging
technologies shaping the defense security of the Islamic Republic of Iran
through 2035. In the first phase, a systematic review of international scientific
literature from 2015 to 2025, along with thematic analysis based on the seven-
stage model of Sandelowski and Barroso, led to the identification of 22 initial
drivers, organized into basic, organizing, and overarching themes. These
drivers encompassed diverse areas such as artificial intelligence, the military
Internet of Things, network-centric command, cybersecurity, quantum
communications, virtual reality, big data, cognitive warfare, security
biotechnology, and technological-geopolitical developments. Subsequently,
through thematic synthesis and according to the criteria of functional
alignment, technological commonality, and strategic convergence, 11 major
mega-drivers were extracted from the conceptual integration of these themes.
These macro-drivers represent the synergistic technological trends that are
expected to shape the transformation of future defense architectures,
including digital integration and network-centric command, the expansion of
military artificial intelligence, the strategic use of big data, the evolution of
cognitive warfare, and the development the evolution of next-generation
communications infrastructures.

In the second phase, the findings from the meta-synthesis were validated
through a two-round Delphi process involving experts in the futures studies.
In this stage, the degree of influence and uncertainty of each driver within the
2035 horizon was assessed using a five-point Likert scale and the interquartile
range (IQR) index. The results indicated a significant increase in expert
consensus during the second round, leading to the identification of a set of
key drivers with the highest levels of influence and importance. The final
analysis, conducted using Wilson’s interaction effects matrix, identified four
main categories of drivers: interactive, key, dependent, and emerging. The
findings revealed that the four drivers located in the interactive quadrant (such
as military artificial intelligence and cognitive warfare) possess the greatest
potential to generate paradigmatic and nonlinear transformations; three key
drivers (including telecommunications infrastructure and network-based
command) constitute the core of the future defense architecture. Two
dependent drivers are more structural in nature, while two emerging drivers,
although relatively less significant individually, may exert disruptive effects
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on national security when combined with other technological trends. Overall,
these findings offer a comprehensive perspective on the system of drivers
shaping the future of Iran's defense security and establish a theoretical
foundation for designing forward-looking scenarios and policies toward
2035.

DISCUSSION and CONCLUSIONS

The research findings indicate that emerging information and communication
technologies, particularly military artificial intelligence, machine learning,
big data, cybersecurity, and next-generation communication systems, will
play a pivotal role in redefining the defense security paradigms of the Islamic
Republic of Iran by the 2035 horizon. These technologies are expected to
enhance the efficiency and agility of defense forces in complex and
multidimensional environments by strengthening command intelligence,
accelerating data-driven decision-making, and developing network-centric
infrastructure. The results suggest that future security will increasingly rely
on knowledge, information, and network capital rather than solely on
hardware power capabilities. The Convergence of information and
communication technologies with artificial intelligence, cognitive warfare,
and digital command represents the most significant driver of transformation
in the defense sector, profoundly affecting decision-making structure,
training, and cybersecurity. Comparisons with domestic and international
literature, including the studies of Movahedi-Sefat (2023), Azar and Moslemi
(2024), Ahmadi et al. (2023), and RAND Institute reports, confirm the
alignment of these findings with the global trend toward smart, forward-
looking defense strategies. The primary contribution of this study lies in
elucidating interactions between technologies and analyzing synergies across
the information, communication, and cognitive domains, which may lead to
a redistribution of power in future security environments. Despite limitations
such as the lack of transparency of global trends and insufficient local data,
the results are deemed highly generalizable for the Iranian defense system.
Overall, this research provides a robust scientific foundation for formulating
defense technology policies, designing future scenarios, and enhancing the
nation’s strategic resilience against emerging technological threats.
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