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Objective: The technological rivalry between the United States and the People’s
Republic of China has, over the past two decades, become one of the strategic
determinants shaping the future international order. This competition extends
beyond economics, encompassing geopolitical, security, and normative
dimensions.

Methodology: The present study, using a qualitative and futures-oriented
approach, aims to identify the key drivers of this rivalry and examine its potential
implications for international security and Iran’s position. The study employed
systematic content analysis. Data were collected from more than 75 peer-reviewed
academic articles, 42 reports from leading think tanks, and 20 analytical
documents. The selection criteria focused on scientific credibility and direct
relevance to the subject. For analysis, the cross-impact technique and the Global
Business Network (GBN) scenario-planning model were applied.

Findings: The results indicate that China, through extensive investment in
research and development, the expansion of digital infrastructures, and advances
in areas such as semiconductors, artificial intelligence, and 5G, has consolidated
its position as a technological power. The United States, in response, has sought
to curb this trajectory through sanctions, export controls on sensitive technologies,
and alliance-building. The analysis highlights three main scenarios: “Cold Balance
in Technology,” “East—West Technological Divide,” and “Digital Cold War.”
Conclusion: Among the scenarios, the “Cold Balance in Technology” is assessed
as the most favorable outcome for both international security and Iran. It maintains
a competitive environment while enabling technological engagement and
preventing the escalation of crises and rising defense expenditures.
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Extended Abstract

Introduction

The intensifying technological rivalry between the United States and the
People’s Republic of China has emerged as one of the most critical drivers
shaping the future of international order. Unlike traditional economic
competition, this rivalry extends into domains of security, geopolitics, and
global governance, directly influencing the balance of power in the twenty-
first century. Key sectors such as artificial intelligence (Al), semiconductors,
cybersecurity, and global technology standards are not only economic assets
but also strategic resources with implications for military modernization,
cyber resilience, and international influence. Understanding this rivalry and
its implications is particularly significant for middle powers such as Iran,
which face both opportunities and vulnerabilities in navigating an emerging
multipolar technological landscape. This study aims to identify the main
drivers of US—China technological competition, explore their interactions,
and develop scenarios that can inform international security analysis and
Iran’s policy choices.

Methodology

This research employed a qualitative, futures-oriented methodology
combining systematic content analysis with scenario-building techniques.
Data were collected from three main categories of sources: (1) over 75 peer-
reviewed academic articles published between 2017 and 2025 on
international relations, cybersecurity, and geopolitics of technology; (2) 42
reports from leading think tanks such as RAND, the Center for Strategic and
International Studies (CSIS), and the OECD; and (3) 20 analytical
documents including official reports from the US National Science
Foundation, China’s Ministry of Industry and Information Technology, and
corporate data from TSMC and SMIC. A systematic coding process was
applied to extract approximately 400 conceptual units related to
technological drivers, which were then grouped into five thematic clusters:
technological drivers, economic and supply chain drivers, security drivers,
normative and governance drivers, and geopolitical drivers. The cross-
impact analysis (CIA) method was used to assess interactions between
drivers, while the Global Business Network (GBN) model provided the
framework for developing plausible future scenarios. Expert validation was
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conducted with three specialists in international relations and security studies
to refine prioritization and ensure contextual relevance for Iran.

Results
The findings reveal five major categories of drivers with direct
implications for international security:

1. Artificial Intelligence (Al): Both the US and China perceive Al as a
transformative force with military, economic, and social applications.
China’s 2017 “New Generation Al Development Plan” underscores its
ambition to surpass the US by leveraging state investment and massive
datasets (Kania, 2019). The US retains advantages in private sector
innovation and university-led research. For Iran, the critical implication is
the need to invest in indigenous computational infrastructure and
algorithm development to reduce dependency on external actors.

2. Semiconductors: Control over semiconductor supply chains,
particularly through Taiwan’s TSMC and China’s SMIC, is a central
battleground (Kapustina & Gaiterova, 2020). The US employs export
restrictions and alliances to limit China’s access, while Beijing prioritizes
domestic production. For Iran, limited access to advanced semiconductors
heightens strategic vulnerability in defense and industrial modernization.

3. Digital Infrastructures: China’s “Digital Silk Road” and Huawei’s
leadership in 5G technologies present an alternative ecosystem that
challenges Western dominance (Seaman, 2020). While offering Iran
affordable options for national network expansion, reliance on Chinese
equipment also increases cybersecurity risks.

4. Cybersecurity and Military Applications: Both powers are heavily
investing in offensive and defensive cyber capabilities, with increasing
evidence of state-sponsored cyberattacks and Al-enabled military systems
(Wu, 2020). For Iran, this translates into heightened exposure to advanced
threats, necessitating stronger national cyber defense systems.

5.Global Technology Standards: The struggle over setting norms in
emerging domains such as 6G networks, ethical Al, and digital
governance institutions (e.g., ITU) reflects the strategic importance of
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shaping the rules of the game (Sun, 2019). Iran risks marginalization if
excluded from these processes.

Based on cross-impact analysis, three scenarios were generated:

Cold Balance in Technology: Characterized by intense competition but
with limited cooperation through crisis management mechanisms. This
scenario lowers the risk of direct confrontation while maintaining rivalry.
For Iran, it provides room for limited engagement with both blocs.

East-West Technological Divide: Defined by decoupled supply chains
and the creation of two independent ecosystems. While Iran could align
with the Eastern bloc to circumvent sanctions, it risks deepening strategic
dependency.

Digital Cold War: Marked by escalating cyber conflict and militarization
of emerging technologies. This scenario generates global instability,
rising defense expenditures, and heightened risks for vulnerable states like
Iran.

Discussion and Conclusions

The analysis demonstrates that the US—China technological rivalry is a
multidimensional phenomenon with  profound consequences for
international security. While Al, semiconductors, and digital infrastructures
are the most immediate battlegrounds, the normative struggle over
technology governance will shape the long-term architecture of the
international system. For Iran, navigating these dynamics requires a balanced
approach: strengthening domestic technological capacity, diversifying
external partnerships, and actively participating in international forums to
avoid marginalization. Among the scenarios developed, the Cold Balance in
Technology emerged as the most desirable both globally and for Iran. It
offers a competitive yet manageable environment, preventing escalation into
systemic crises while allowing middle powers to pursue adaptive strategies.
Conversely, the East-West divide and digital cold war scenarios present
higher risks of dependency, instability, and exclusion. The study contributes
to the academic debate on international security by combining futures studies
with empirical analysis of technological competition. It highlights the
importance of scenario planning for states situated outside the core rivalry,
particularly those exposed to sanctions and technological restrictions. Future
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research should further explore the resilience strategies of middle powers and
examine the role of emerging alliances in shaping multipolar technology
governance.
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