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CrossMark

Technology transfer in the oil and gas industry plays a critical role in enhancing
domestic capabilities and reducing dependency on imports. This article focuses
on designing and presenting a conceptual model for technology transfer aimed
at supplying technological products and localizing the equipment of this
industry. Documents obtained from searches conducted to identify the most
significant challenges in technology transfer were utilized. In the next step, to
validate the identified critical challenges, interviews were conducted with ten
experts, and their qualitative judgments regarding the identified challenges
were collected. Among these ten experts, seven were from the industry, and
three were academic scholars in technology management. Additionally, during
the expert interviews, besides validating the challenges identified based on the
literature, several new challenges that the country’s oil and gas industries face
regarding technology transfer and initial procurement of technological
products were identified. In the subsequent stage, using specially designed
pairwise comparison questionnaires and the Analytic Hierarchy Process (AHP)
multi-criteria decision-making method, the weights of each identified
challenge, based on the literature and expert interviews, were calculated. The
research results indicate that using this model can significantly improve the
localization process and enhance the country’s industrial capabilities in the oil
and gas sector. Moreover, suggestions for facilitating and accelerating the
technology transfer process and increasing its effectiveness are presented.
Keywords: Technology transfer, Technological products, Oil and gas industry
equipment.
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Introduction

Technology transfer is a critical factor in the development and self-sufficiency of industries,
particularly in sectors where high technology and specialized equipment are required, such as the oil and
gas industry. In Iran, the localization and domestic manufacturing of oil and gas industry equipment are
seen as strategic priorities to reduce dependency on foreign imports and to boost the national economy.
The process of technology transfer, however, is fraught with challenges that can impede the successful
adaptation and implementation of foreign technologies within the local context (Islam & Rahman, 2020).

The importance of technology transfer in the oil and gas sector cannot be overstated, as it not only
helps in acquiring new technologies but also facilitates the development of local expertise and capabilities.
Previous studies have highlighted various barriers to effective technology transfer, including the
complexity of technology, insufficient infrastructure, lack of skilled human resources, and political and
economic challenges (Corsi et al., 2020). Moreover, the unique characteristics of the oil and gas industry,
such as the need for high safety standards and the critical nature of the operations, add additional layers
of complexity to the technology transfer process (Pouran Manjily & Taleghani, 2015).

This study aims to address these challenges by designing and presenting a conceptual model for
technology transfer that is specifically tailored to the localization and domestic manufacturing of
technological products in Iran's oil and gas industry. The model is developed based on an extensive review
of the literature, expert interviews, and multi-criteria decision-making techniques, with the goal of
identifying and prioritizing the key challenges in technology transfer.

Methods and Materials

The research methodology employed in this study involved multiple stages, starting with an
extensive review of the existing literature on technology transfer, particularly within the context of the oil
and gas industry. This review was conducted using various databases, including Google Scholar,
ScienceDirect, and Emerald, focusing on key terms related to technology transfer barriers and challenges.

Following the literature review, ten expert interviews were conducted to validate the challenges
identified from the literature. These experts were selected based on their experience and expertise in the
oil and gas industry and technology management. Seven of the experts were industry practitioners, while
the remaining three were academic scholars specializing in technology transfer.

The data collected from these interviews were then analyzed using the Analytic Hierarchy Process
(AHP), a multi-criteria decision-making method, to prioritize the identified challenges. Pairwise
comparison questionnaires were designed for this purpose, allowing the experts to weigh each challenge's
significance relative to the others.

Findings and Results

The findings of this study are categorized into four main areas: (1) challenges identified from the
literature, (2) results of the co-occurrence analysis of key terms, (3) challenges specific to the Iranian oil
and gas industry identified through expert interviews, and (4) the prioritized challenges based on the AHP
analysis.
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The literature review revealed a wide range of challenges, including technological, managerial,
cultural, social, political, and economic barriers. The expert interviews further validated these challenges
and identified additional issues specific to the Iranian context, such as the impact of international sanctions
and the difficulties in obtaining necessary certifications for locally manufactured equipment.

The AHP analysis provided a quantitative assessment of these challenges, with the top challenges
being the selection of suppliers, the impact of sanctions, the lack of certifications, and the pricing of locally
manufactured products.

Discussion and Conclusion

The discussion of the findings highlights the critical importance of addressing the identified
challenges to facilitate successful technology transfer in the Iranian oil and gas industry. The complexity
of technology transfer is exacerbated by the specific conditions in Iran, such as the ongoing international
sanctions and the fragmented nature of the domestic supply chain (Hatami & Karimian, 2014). These factors
contribute to the difficulty in localizing advanced technologies and in developing the necessary
infrastructure to support domestic manufacturing.

One of the most significant challenges identified is the selection of suppliers. The current legal
framework in Iran, which relies heavily on competitive bidding processes, is not well-suited to the
procurement of new and untested technologies. This has led to issues in the selection of suitable suppliers
who can meet the stringent requirements of the oil and gas industry (Shujing, 2012).

Another major challenge is the impact of international sanctions, which has not only limited access
to foreign technologies but also hindered the ability of local manufacturers to obtain the necessary
certifications for their products. This has created a significant barrier to the successful localization of
technology, as many local products are unable to meet the required standards without these certifications.

The findings suggest that addressing these challenges will require a multi-faceted approach,
involving changes to the legal and regulatory framework, the development of local expertise, and the
creation of new mechanisms for supporting domestic manufacturers. The proposed conceptual model for
technology transfer provides a roadmap for addressing these issues and improving the overall
effectiveness of the technology transfer process in the Iranian oil and gas industry.

In conclusion, the study presents a conceptual model for technology transfer that addresses the
unique challenges faced by the Iranian oil and gas industry. The model emphasizes the need for a holistic
approach that takes into account the various barriers identified in the study, including technological,
managerial, political, and economic factors. By prioritizing these challenges and providing targeted
solutions, the model aims to facilitate the successful localization and domestic manufacturing of
technological products, thereby reducing Iran's dependency on foreign imports and enhancing the
country's industrial capabilities.
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