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Abstract

In recent decades, Iran’s industry has faced an unstable and highly uncertain trajectory under
the influence of structural, institutional, and environmental factors. Persistent dependence
on energy-based sectors, policy instability, weak institutional coordination, limitations in
technological development, and pressures arising from international sanctions have made
this sector vulnerable to external shocks and rendered its future outlook ambiguous. Under
such conditions, scenario planning can serve as an effective tool for identifying possible
future pathways, analyzing driving forces and uncertainties, and providing a framework for
strategic decision-making. The purpose of this study is to develop consistent scenarios for
the future structure of Iran’s industry by combining qualitative data with the Fuzzy Delphi
method. To this end, semi-structured interviews were conducted with industry experts, and
the data were analyzed through coding and an examination of relationships among codes,
followed by two rounds of Fuzzy Delphi in which key factors were evaluated and prioritized
in terms of importance and influence. The findings indicate that four factors—institutional
capacity, the intensity or relaxation of international restrictions, the trajectory of technological
transformation, and the stability of macroeconomic policies—play the most significant role
in shaping the future of Iran’s industry. Moreover, the implementation gap was identified
as a fundamental uncertainty that can either facilitate or hinder the realization of different
scenarios. Based on the combination of driving forces and uncertainties, a set of consistent
scenarios was developed, offering a clear picture of alternative futures. The results show that
future-oriented approaches not only enable the depiction of possible futures but also reveal
the gap between policy objectives and implementation outcomes, highlighting their particular
importance for policymakers and industrial managers. By presenting a national framework
for scenario planning, this study provides a foundation for forward-looking industrial policy
and the management of technological transformation in Iran.
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1. Introduction

Iran’s industrial sector has historically been regarded as a cornerstone of national
development; yet, its trajectory has been marked by persistent instability and uncertainty.
Structural dependence on energy-based industries has created vulnerabilities, while
institutional weaknesses and policy volatility have constrained sustainable growth (Khalili,
Falahati & Soheili, 2023). International sanctions have further exacerbated these
challenges, limiting access to global markets, advanced technologies, and foreign
investment (Laudati & Pesaran, 2021). The cumulative effect of these pressures has been
an industrial system that struggles to adapt to shocks and remains exposed to external
disruptions.

Recent Iranian studies emphasize the importance of foresight and scenario planning in
addressing such challenges. Abtahi Nasiri et al. (2023) explored business intelligence
foresight in the tourism industry, demonstrating how anticipatory approaches can guide
strategic decision-making in sectors vulnerable to global competition. Similarly, Kazemian
et al. (2020) examined scenario planning in the food packaging industry, highlighting the
role of foresight in identifying technological and market uncertainties. These works
underscore the growing relevance of foresight methodologies across Iranian industries.
Globally, scenario planning has been recognized as a strategic tool for navigating
uncertainty and complexity. Ramirez and Wilkinson (2016) argue that scenario planning
reframes strategic thinking by enabling organizations to explore multiple plausible futures
rather than relying on linear forecasts. Derbyshire and Wright (2016) further emphasize the
importance of integrating historical context and intuitive logics into scenario development.
In the context of Iran, where industrial development is shaped by both domestic constraints
and international pressures, scenario planning offers a structured approach to anticipate
alternative futures and design adaptive strategies.

2. Materials and Methods

This research employed a qualitative design, integrating semi-structured interviews with
industry experts and the Fuzzy Delphi method to capture both depth of insight and
structured consensus. Qualitative Interviews: Eighteen semi-structured interviews were
conducted with experts from academia, industry, and policy-making institutions. The
interviews focused on identifying key drivers of industrial change, sources of uncertainty,
and institutional challenges. Data were coded and analyzed using thematic analysis to
uncover recurring patterns and relationships among drivers (Ahmadi ef al., 2020).

Fuzzy Delphi Method: To refine and prioritize the findings, five experts participated in
two rounds of Fuzzy Delphi. Linguistic variables such as “high importance” or “low
influence” were converted into triangular fuzzy numbers to manage ambiguity in expert
judgments (Hsiao & Chen, 2023). This process allowed for the aggregation of expert
opinions and the ranking of drivers and uncertainties based on perceived importance and
influence. The Fuzzy Delphi method has been widely applied in Iranian foresight studies,
including supply chain foresight in the oil industry (Mahmoudi Sharif et al., 2021) and
strategic foresight in the automotive sector (Aminafshar et al., 2024).

3. Data
The interviews revealed recurring themes such as institutional capacity, technological
transformation, policy stability, and external pressures. These themes reflect broader
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concerns identified in the Iranian foresight literature. For instance, Ghasemian et al. (2022)
examined the future of crude oil exports under scenario planning, emphasizing the impact
of international restrictions. Similarly, Qoli Motlagh et al. (2020) explored scenarios for
the medical equipment industry, highlighting technological innovation as a critical driver

of resilience.
The Fuzzy Delphi rounds refined these insights, producing ranked lists of drivers and
uncertainties. Four dominant drivers emerged:
e Institutional capacity: the ability of governance structures to coordinate and
implement industrial policies.
e International restrictions: sanctions and trade barriers that shape access to
global markets and technologies.
e Technological trajectory: the pace and direction of technological transformation
within Iranian industries.
e Macroeconomic policy stability: the consistency of fiscal and monetary policies
that underpin industrial confidence.
The implementation gap was identified as a critical uncertainty, reflecting the discrepancy
between policy formulation and execution (Rajabzadeh & Barzegar, 2023). This gap has
been noted in multiple Iranian studies, including foresight in the oil supply chain (Ahmadi
et al., 2020) and industrial governance analyses (Khalili et al., 2023).

4. Discussion

Institutional capacity is pivotal, as effective governance and coordination can mitigate
vulnerabilities and enhance resilience. Lashgari et al. (2024) emphasize the role of human
resource sustainability in the steel industry, linking institutional learning to industrial
resilience. Weak institutional capacity, by contrast, perpetuates inefficiencies and
undermines policy implementation.

International restrictions remain decisive, shaping access to markets and technologies.
Ghasemian et al. (2022) demonstrated how sanctions influence the future of crude oil
exports, while Laudati & Pesaran (2021) showed the severe effects of sanctions on Iran’s
exchange rate, inflation, and employment, thereby weakening industrial development.
These findings underscore the need for adaptive strategies that can mitigate external
shocks.

Technological transformation represents both a challenge and an opportunity. Qoli
Motlagh et al. (2020) showed that technological innovation in medical equipment can drive
industrial resilience, while Alves et al. (2023) argue that Industry 5.0 emphasizes human-
centered approaches to technological change. For Iran, strategic investment in technology
is essential to overcome structural dependence on energy-based industries and to foster
diversification.

Policy stability is essential for long-term planning. Akhgar ef al. (2023) demonstrated
how economic policy uncertainty influences corporate risk-taking, while Rajabzadeh and
Barzegar (2023) highlighted the moderating role of managerial capacity in mitigating
uncertainty’s effects. Volatility in macroeconomic policies undermines industrial
confidence and deters investment, reinforcing the importance of stable governance.

The implementation gap reflects challenges noted in Mahmoudi Sharif et al. (2021),
who analyzed foresight in Iran’s oil supply chain. This gap can either enable or obstruct
scenario realization, depending on institutional effectiveness and political will. The
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international literature also supports these findings: Oriol et al. (2024) emphasize
uncertainties in climate adaptation, while Zhang & Li (2024) highlights technological
change as a driver of industrial resilience.

5. Conclusion

This study demonstrates the utility of scenario planning in addressing complex
uncertainties within Iran’s industrial sector. By integrating qualitative analysis with the
Fuzzy Delphi method, the research identified key drivers and uncertainties and developed
consistent scenarios for the future. The results reveal that institutional capacity,
international restrictions, technological trajectory, and policy stability are critical
determinants of industrial outcomes, while the implementation gap represents a
fundamental uncertainty.

The scenarios provide policymakers and industrial managers with a framework for
anticipating alternative futures and designing strategies that enhance resilience and
adaptability. This conclusion aligns with Aminafshar et al. (2024), who showed that
strategic foresight improves supply chain performance in Iran’s automotive industry, and
Naderi & Khosravi (2024), who emphasized foresight’s role in expanding SME exports.
By presenting a national framework for scenario planning, this study contributes to both
Iranian and global literature on industrial foresight. It provides a foundation for forward-
looking industrial policy and technological management in Iran, consistent with Alaedini
& Razavi (2018) on industrial policy challenges and Haraguchi ef al. (2019) on drivers of
successful industrialization. Ultimately, the research underscores that scenario planning is
not merely a tool for envisioning futures but a strategic instrument for navigating
uncertainty and fostering resilience in national industries.
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Tab. 2: Sample semantic coding and verbal statements and interviews
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Tab. 3: Ranking of drivers and uncertainties
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Tab. 4: Analysis of future scenarios for Iranian industry
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