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Abstract

Purpose: Economic and industrial developments in recent decades reveal that relying solely on
natural resources and cheap labor can no longer generate sustainable competitive advantages.
Long-term economic growth increasingly depends on technological advancement and innovation.
The experiences of countries such as South Korea and China demonstrate that achieving
technological catch-up requires proactive policymaking and overcoming multiple failures and
barriers. Despite its vast human and natural resources, Iran continues to face structural,
institutional, and international challenges along this path. Focusing on the petrochemical industry-
one of Iran’s most strategic sectors - this study aims to identify the major failures and barriers to
technological catch-up and to propose appropriate policy instruments to overcome them. In
addition, it prioritizes these policies to provide a locally adapted and effective framework for
strengthening technological capabilities in Iran.

Methodology: This study was conducted in two main stages. In the first stage, thematic analysis
was employed to identify the existing failures and obstacles to technological catch-up in Iran’s
petrochemical industry. Data were collected through semi-structured interviews with industry and
policy experts, the analysis of official documents and reports, and a review of theoretical literature.
The data were coded in several phases to develop a final conceptual model of the identified failures
and barriers. In the second stage, policy options were extracted from interviews and relevant
sources, refined, and categorized. To prioritize the proposed policies, the multi-criteria decision-
making method (TOPSIS) was applied. Five criteria were defined through a focus group with
policy and industry experts: ease of implementation (speed and practicality of policy execution),
alignment with macro policies and national documents (degree of institutional support),
effectiveness (cost-to-impact ratio), compatibility with the existing structure (feasibility within the
institutional and organizational framework of the petrochemical sector), and breadth and coverage
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(extent of impact across different failures, barriers, and industry segments). Respondents evaluated
and ranked the policies according to these criteria, and the results served as the basis for final
prioritization.

Findings: The results indicate that Iran’s petrochemical industry faces ten types of failures: policy
failure, target-setting failure, design failure, systemic failure, market failure, cognitive failure,
management failure, capability failure, learning failure, and scale failure, along with two major
barriers — international sanctions and the dominance of global market structures. In the final
model, these failures were categorized across three levels: firm, industry, and government
(governance/macro). Based on the analysis, sixteen policy measures were identified and prioritized
to address the recognized failures and barriers.

Conclusion: The findings suggest that without policy reforms and the adoption of appropriate
approaches to address the identified failures and barriers, technological catch-up in the
petrochemical industry cannot be achieved. Implementing the proposed policies could yield
significant outcomes, including enhanced technological capabilities, reduced vulnerability to
sanctions, and improved competitiveness in global markets. Overall, the study highlights that
success in technological catch-up requires simultaneous attention to multiple organizational and
institutional levels, the design of network-oriented policies to address systemic failures and
constraints, and precise alignment of policy measures with Iran’s economic, technological, and
institutional context. Beyond its practical implications for policymaking in the petrochemical
sector, this study also provides an analytical framework applicable to other strategic industries and
to the broader design of national technology development policies.
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