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Abstract:

The oil industry in Iran, as one of the country’s foundational sectors and a primary source of government revenue, plays a pivotal role in
national development and advancement. Given the strategic position of this industry, the necessity for self-sufficiency—especially in recent
years and in light of economic sanctions imposed on the country—has gained the attention of policymakers. Consequently, technology
transfer in this domain has become an inevitable objective. This article attempts to diagnose the challenges and shortcomings of technology
transfer within Iran’s oil industry. To this end, by reviewing scholarly articles, grey literature, and conducting interviews with experts, the
barriers to effective technology transfer have been assessed and analyzed. The research findings provide a clear picture of the current
landscape of technology transfer in the oil industry. Key challenges identified include deficiencies in the structure of technology transfer
contracts, disagreements among officials and managers regarding technology transfer policies, lack of skilled human resources, dominance
of traditional approaches to technology transfer and development, weaknesses in the intellectual property regime, insufficient incentives for
technology-providing firms, low absorptive capacity, inadequate governmental support, lack of proper infrastructure for technology transfer,
inappropriate environments for technology transfer, exploitation-based operational models, absence of clearly defined technology strategies,
and a lack of comprehensive perspective toward technology management in the oil sector.
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Extended Summary

Introduction

In contemporary industrial and economic systems—especially within developing nations—technology transfer has emerged
as a critical lever for sustainable development and national competitiveness. In this context, technology transfer offices have
been described as the engines of knowledge-based economies and entrepreneurial innovation (Rigo, 2021), and their function
is central to ensuring technological self-reliance and innovation (Corsi et al., 2020). In industries of strategic importance, such
as oil and gas, this function becomes even more pressing. The oil industry in Iran serves as a fundamental pillar of national
revenue and geopolitical leverage, with a significant share of the national budget dependent on oil exports. Given Iran’s
geographic and resource-based advantages in the Middle East, this sector is not only pivotal to the country’s economic vision
but also central to its technological sovereignty.

Despite the country's vast hydrocarbon reserves, the technological sophistication of Iran’s oil sector remains limited.
Numerous studies have pointed out that even after decades of resource extraction and foreign collaborations, the nation still
imports key technologies and licenses repeatedly (Al-Hajri, 2016). Furthermore, economic sanctions and political isolation have
intensified the demand for indigenous innovation capacity. Yet, due to fragmented policies, traditional contractual structures,

and underdeveloped infrastructure, Iran continues to face persistent obstacles in embedding advanced technologies into its oil
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value chain. Key issues include an outdated model of foreign investment-dependent transfer, a lack of national consensus
among managers and officials, and structural incapacity in human capital and research networks.

This study aims to provide a systematic pathology of these challenges by critically analyzing the existing landscape of
technology transfer in Iran’s oil industry. By integrating documentary analysis with expert interviews, the study identifies root
causes of failure and proposes strategic frameworks for enabling a more effective, locally grounded, and sustainable technology
ecosystem in this vital sector.

Methods and Materials

The study adopts a descriptive research design and utilizes a cross-sectional survey method. Initially, literature relevant to
technology transfer challenges was retrieved from academic databases such as Emerald, ScienceDirect, and internal Iranian
repositories, focusing particularly on oil-related technological bottlenecks. Keyword-based searches included English and
Persian terms synonymous with barriers and challenges in technology transfer.

The review was supplemented by the analysis of grey literature—including reports and internal documents from institutions
such as the Vice Presidency for Science and Technology, the Ministry of Petroleum’s R&D division, and the Institute for
International Energy Studies. Using VOSviewer software, a co-occurrence analysis was conducted to develop a semantic map
of key challenges identified in the literature. This map helped in synthesizing core thematic domains for expert validation.

Next, ten in-depth semi-structured interviews were conducted with experts across academia, government, and industry,
selected via purposive sampling. Participants included three university professors with experience in technology studies, and
seven senior managers or engineers from governmental and petroleum institutions, all with over five years of direct experience
in technology management. Data saturation was achieved when no new thematic categories emerged. Interviews were
transcribed and subjected to thematic analysis to identify convergent insights and new themes not captured in the documentary
review.

Findings

The results highlight twelve critical barriers to effective technology transfer in the Iranian oil sector. First, there are structural
deficiencies in the contractual design of technology transfer agreements. These contracts often fail to include binding provisions
for genuine knowledge exchange and are heavily product-oriented rather than capacity-building in nature. Experts criticized
the lack of flexibility and absence of long-term clauses that would enable continuity of technology development post-
deployment.

Second, there is a pronounced divergence among policymakers and managers regarding the role and necessity of technology
transfer. Some view local production and reverse engineering as viable solutions, while others prefer outright procurement of
advanced technologies from foreign markets, leading to fragmented strategies and policy inconsistency.

Third, a lack of skilled labor and underdeveloped training infrastructure poses a serious limitation. Oil companies frequently
lack technically proficient staff capable of absorbing and operationalizing new technologies, a shortcoming compounded by
inadequate vocational education and practical training programs (Shujing, 2012).

Fourth, the dominant approach to technology transfer remains outdated, rooted in legacy models of foreign direct investment
and dependency on multinational oil firms. This traditional reliance has become increasingly ineffective as the industry globally

moves toward specialization and modular innovation ecosystems.
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Fifth, weaknesses in Iran’s intellectual property rights regime discourage foreign partners from sharing proprietary
technologies. Legal ambiguity and enforcement gaps fail to guarantee sufficient protection for technology providers (Islam &
Rahman, 2020).

Sixth, there is a lack of incentive mechanisms to motivate foreign firms to invest in meaningful technology transfer. Fixed-
rate returns and regulatory uncertainties make the Iranian oil sector an unattractive environment for high-tech collaboration.

Seventh, the sector suffers from low absorptive capacity. The internal capability to assimilate and adapt foreign technologies
remains underdeveloped, owing to a lack of institutional knowledge structures and indigenous R&D efforts.

Eighth, governmental support for technology transfer remains inadequate, both in terms of regulatory oversight and strategic
policy formulation. Fragmentation between the supervisory and operational roles of state institutions has undermined coherent
policy execution.

Ninth, the lack of foundational infrastructure—research centers, testing laboratories, and advanced manufacturing
facilities—has hindered the internalization of transferred technologies.

Tenth, external environmental factors, including political instability, international sanctions, and managerial volatility, have
eroded trust and continuity in cross-border technology partnerships (Palaco et al., 2022).

Eleventh, the prevalent model of development in Iran’s oil sector is exploitation-based, focusing on extraction over
innovation. This paradigm inherently deprioritizes long-term technological capacity building.

Finally, there is an absence of a national technology roadmap. The lack of a strategic, system-wide vision for technological
self-sufficiency has led to duplication, wasteful procurement, and minimal alignment with the national innovation system.

Discussion and Conclusion

This study affirms that while technology transfer is indispensable for Iran’s oil sector, the prevailing models and governance
frameworks are ill-suited for achieving sustainable development outcomes. The current state of technology acquisition remains
reactive, transactional, and largely dependent on foreign actors with limited knowledge retention or local capacity building.
The lack of integrated strategy and institutional coordination exacerbates these inefficiencies. Without targeted reforms to legal,
educational, and infrastructural systems, Iran will continue to struggle with dependency and vulnerability in this strategic
industry.

The study also reveals that mere access to advanced technologies is insufficient; rather, internal capacity, human capital,
and institutional readiness are prerequisites for any successful technology absorption. While foreign investment and contractual
partnerships may serve as conduits for technology inflow, their success hinges on the domestic ecosystem’s ability to adapt,
internalize, and reproduce these technologies locally. Moreover, the global shift toward decentralized innovation in oil services
calls for a recalibration of Iran’s technology sourcing strategies—from rigid reliance on traditional oil majors to inclusive
engagement with engineering service providers and indigenous innovators.

To address these challenges, a multi-pronged approach is recommended: developing a national technology roadmap,
restructuring contractual frameworks to embed enforceable technology obligations, enhancing educational curricula with
practical and technical content, strengthening the legal regime for intellectual property, and fostering partnerships between
local and international firms through co-production models. The Ministry of Science and higher education institutions should
lead in designing competency-based programs that align with oil-sector needs, while governmental agencies must ensure policy

coherence across research, industry, and investment sectors.
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