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Abstract 
This research has been conducted with the objective of identifying key obstacles and platforms 

for technology transfer in Iran's oil and gas industry under international sanctions and prioritiz-

ing them. The present study is of a mixed-method (qualitative-quantitative) type. In the quali-

tative phase, obstacles and platforms were identified through semi-structured interviews with 

experts and thematic analysis using MAXQDA software. In the quantitative phase, prioritiza-

tion of factors was accomplished utilizing the fuzzy Delphi technique with the participation of 

15 experts; accordingly, data were analyzed using triangular fuzzy numbers and the center of 

gravity method, and subsequently prioritized based on the definite mean of items in the second 

stage of questionnaire distribution. Findings indicated that the most important obstacles to tech-

nology transfer in Iran's oil and gas industry under economic sanctions are reduced foreign 

investment (0.95), non-conformity of domestic standards with global standards (0.946), and 

inability to develop necessary infrastructure (0.93). Furthermore, the most important platforms 

comprise comprehensive national technology development plans (0.95), digitalization of petro-

leum processes (0.95), and activities of research institutions and specialized universities (0.95). 

The research demonstrated that sanctions have exerted a multi-layered effect on technology 

transfer, and endogenous solutions based on digitalization, strengthening scientific institutions, 

and developing flexible national standards constitute the most efficient strategy under current 

conditions. A significant compensatory relationship was observed between obstacles and plat-

forms, indicating the possibility of neutralizing external obstacles through internal solutions. 
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Introduction 

Iran is a developing country possessing the 

world's fourth-largest oil reserves and sec-

ond-largest natural gas reserves (Sadabadi 

et al., 2025). Success in the oil and gas in-

dustry, which serves as the principal axis of 

Iran's economy, depends not merely on ad-

equate resources but also on precise plan-

ning, appropriate policies, investment in in-

frastructure, novel technologies, and crea-

tion of reliable export markets (Behboudi & 

Al Jalaiz, 2025). With the intensification of 

economic sanctions in recent years, the pro-

cess of technology transfer to this industry 

has encountered unprecedented challenges. 

These sanctions, which intensified from 

2012 onward, have not only limited access 

to novel technologies but have also dis-

rupted the supply chain of equipment, pro-

duction capacity, logistics, market access, 

and after-sales services (Taleghani & Sola, 

2025). Economic sanctions have emerged 

as vital instruments of geopolitical strategy 

and exert significant consequences for 

global energy markets, innovation path-

ways, and transition to sustainable energy 

systems. When infrastructure is not trans-

ferred to a country, it leads to unaffordable 

access to clean fuels as well as modern and 

clean technologies. During sanction peri-

ods, export of energy equipment and trans-

fer of infrastructure and technology ser-

vices constitute the principal challenge for 

target countries and other global regions. 

Moreover, sanctions impede technological 

advancements (Moteng et al., 2023). Re-

garding Iran, these limitations have oc-

curred precisely when the oil industry faces 

an urgent need for technological moderni-

zation. Iran's oil industry possesses rela-

tively good technical and engineering ca-

pacity compared to other oil-producing 

countries in the Persian Gulf region; how-

ever, a substantial portion of development 

activities in this industry is executed 

through foreign capital and technology, and 

a significant percentage of required equip-

ment and facilities is procured from abroad 

(Fouroughi Nasab et al., 2022). Conversely, 

global developments in clean energy and 

environmental requirements have exerted 

compounded pressure on this industry for 

technological updating. Given that this sec-

tor confronts escalating pressure to improve 

safety, reduce costs, and minimize environ-

mental impacts, digital transformation pro-

vides novel pathways to achieve these ob-

jectives (Dosumu et al., 2024). 

Under these circumstances, maintaining 

and developing oil and gas production ca-

pacities as the principal source of national 

revenue and preventing widening of the 

technological gap with the global oil indus-

try necessitate profound comprehension of 

technology transfer obstacles and identifi-

cation of requisite platforms to overcome 

these challenges from a strategic perspec-

tive. Hence, the absence of comprehensive 

research simultaneously addressing identi-

fication of obstacles and requisite opera-

tional platforms under sanctions has created 

a conspicuous gap in the literature. There-

fore, this research endeavors, with the ob-

jective of identifying and prioritizing obsta-

cles and platforms for technology transfer 

in Iran's oil and gas industry under eco-

nomic sanctions, to provide appropriate re-

sponses to the following questions: 

First: What are the obstacles to technology 

transfer in Iran's oil and gas industry under 

economic sanctions? 

Second: What are the requisite platforms 

for technology transfer in Iran's oil and gas 

industry under economic sanctions? 

Third: How is the prioritization of obstacles 

to technology transfer in Iran's oil and gas 

industry under economic sanctions? 



    
Int. J. Manage. Bus., vol 9, issue 2 , spring 2025 

  3  
 

Fourth: What is the prioritization of requi-

site platforms for technology transfer in 

Iran's oil and gas industry under economic 

sanctions? 

Research findings can serve as a guiding 

light to assist oil industry policymakers in 

formulating realistic technology transfer 

strategies and as an operational guide for 

managers of oil companies in confronting 

technological challenges. 

 

Literature Review and Research Back-

ground 

Technology in the Oil and Gas Industry 

The oil and gas sector has significantly 

shaped the global economy for years; nev-

ertheless, this industry confronts multiple 

obstacles such as oil price fluctuations, ge-

opolitical unpredictability, and environ-

mental concerns, thereby necessitating cre-

ative solutions to ensure its sustainable fu-

ture. Experts seek to leverage the capacity 

of the Fourth Industrial Revolution, charac-

terized by integration of advanced technol-

ogies such as Internet of Things (IoT), Big 

Data Analytics (BDA), Machine Learning 

(ML), Artificial Intelligence (AI), and auto-

mation in industrial processes, to address 

problems with prominent impacts on effi-

ciency, safety, and environmental sustaina-

bility (Taifa et al., 2025). Specific examples 

demonstrate how businesses utilize tech-

nologies such as real-time data analytics, 

artificial intelligence, and automation to 

simplify operations, enhance efficiency, 

and achieve fundamental advancements in 

performance (Hazaa & Al Mubarak, 2025). 

For instance, despite the quality of materi-

als used in pipeline construction and protec-

tive methods employed to reduce corrosion 

and degradation in pipes, pipelines remain 

susceptible to leakage, abrasion, and rup-

ture due to various factors. To ensure pipe-

line safety, efficient Pipeline Leakage Mon-

itoring Systems (PLMS) are required. 

PLMS exist as software packages. These 

hardware and software components detect 

potential leakage and sabotage before, dur-

ing, and after occurrence and prior to loss 

of control (Taifa et al., 2025). 

 

Technology Transfer 

Technology transfer encompasses the trans-

fer of equipment, machinery, tools, produc-

tion facilities (any hardware), methods, pro-

cesses, designs and plans (any software), 

knowledge of manufacturing and producing 

goods or providing services, maintenance 

and repair knowledge, management 

knowledge, and knowledge of renovation 

and development (technical knowledge), 

individually or concurrently, as compo-

nents and categories of technology under 

consideration (Rahmani & Darvishi, 2024). 

 

Technological Sanctions 

Technological advancement is fundamen-

tally guided by free exchange, communica-

tions, and fair competition. Limitations 

such as economic and technological sanc-

tions may restrict the technological ad-

vancement of target countries. Technologi-

cal sanctions are typically designed to limit 

technology transfer that potentially im-

pedes the economic development of the tar-

get country. Another principal objective of 

technological sanctions, beyond non-eco-

nomic considerations, is to restrain the tech-

nological advancement of target countries 

and preserve the technological dominance 

of the sanctioning country (Lo, 2025). 
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Research Background 

Omokaro et al. (2025) demonstrate that 

sanctions disrupt energy supply chains, lim-

iting target oil and gas countries' access to 

foreign investment, advanced technologies, 

and integration into global financial sys-

tems. Simultaneously, they have adopted 

adaptive responses including domestic in-

novation efforts, covert export methods, 

and new geopolitical alliances. Notably, 

sanctions have stimulated local innovation 

in certain areas, such as Iran's refining tech-

nologies and Venezuela's shadow fleet lo-

gistics. Fathalizadeh and Belhaj (2023) 

identified obstacles to technology transfer 

in the oil and gas industry within four cate-

gories: "lack of international communica-

tions," "inadequate project financing," 

"lack of technology management 

knowledge," and "inappropriate technology 

transfer methods." They stated that to coun-

ter technology transfer obstacles in the up-

stream sector, infrastructure such as re-

search and technology centers, the role of 

technology transfer in upstream contracts, 

connections between educational and re-

search centers with oil companies and con-

tractors, and existing rewards in contracts 

related to technology transfer must be 

strengthened and highlighted. Varadarajan 

(2023) concluded that oil-producing coun-

tries lacking capital and technological infra-

structure due to weak government support 

for research and development have suffered 

compared to oil-producing countries whose 

governments were committed to technol-

ogy and advancement, and must possess po-

litical will and undertake preventive 

measures for their own technology develop-

ment to overcome the technology gap. 

Jafari Toye  and Noruzi (2024) state that 

long-term economic growth fundamentally 

depends on technology enhancement and 

innovation, and despite Iran's extensive hu-

man and natural capacities, it still confronts 

structural, institutional, and international 

challenges in traversing this path. Hence, in 

their research they identified two principal 

obstacles to technology transfer in Iran's 

petrochemical industry: international sanc-

tions (financial transaction limitations, dif-

ficulty enabling domestic companies' pres-

ence with licenses and equipment in global 

markets, non-cooperation of leading for-

eign (Western) companies with domestic 

companies) and power of global market or-

ders (guidance and cooperation toward 

Middle Eastern countries' entry into pro-

duction of primary and raw petrochemical 

products in line with global division of la-

bor, creation of external markets for sale of 

Iran's primary petrochemical products). 

Rahmani and Darvishi (2024) also, refer-

ring to the necessity of technology develop-

ment and transfer in oil-producing and de-

veloping countries, stated that technology 

transfer and development requires inte-

grated and systematic management to deter-

mine the role of each technology domain 

actor and specify their level of benefit in the 

country's technology development. Scien-

tific capacity building and technical skills 

for absorbing ideas and fully comprehend-

ing complexities inherent in imported novel 

technologies and methods of utilizing ad-

vanced tools and equipment related to these 

technologies are not only essential for de-

veloping oil-producing countries but also 

vital for indigenization and technological 

innovations and development and commer-

cialization of these technologies. 

 

Research Methodology 

This research has been conducted with the 

objective of identifying and prioritizing key 

obstacles and platforms for technology 

transfer in Iran's oil and gas industry under 
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international sanctions. Therefore, the pre-

sent research is of an applied type, and its 

results can be utilized in solving real prob-

lems and policies. The research is also de-

scriptive-survey in terms of objective; 

methodologically, it employs a mixed 

(qualitative-quantitative) approach. In the 

qualitative section, thematic analysis meth-

odology is utilized to identify items related 

to the research topic. Thematic analysis is a 

method for identifying, organizing, and of-

fering systematic insight regarding patterns 

of meaning (themes) within a dataset. (1) 

Flexibility, (2) subjectivity and reflexivity, 

(3) theme development, (4) analytical pro-

cess, and (5) diversity in theme analysis dis-

tinguish this methodology from other qual-

itative approaches (Kushnir, 2025). Re-

garding theoretical frameworks and ques-

tions in this research, semi-structured inter-

views with 16 experts-including managers 

and decision-makers in the oil and gas in-

dustry, professors and researchers in oil/gas 

and technology fields were conducted to 

identify concepts related to the research. In-

terviews were conducted with full ob-

servance of ethical considerations and ob-

taining interviewee consent; interview con-

tent and codes were approved by partici-

pants to preserve the principle of trustwor-

thiness. In this phase, coding and analysis 

of findings were performed using 

MAXQDA software, identifying 6 main 

code categories comprising obstacles to 

technology transfer in Iran's oil and gas in-

dustry and similarly 6 main code categories 

comprising platforms for technology trans-

fer in Iran's oil and gas industry under sanc-

tions. 

Furthermore, in the second phase of                     

research implementation and for prioritiza-

tion of codes identified in the qualitative 

phase, the Fuzzy Delphi Method (FDM) 

was employed. The Delphi technique and 

its fuzzy variant are extensively utilized 

across various sectors, including industrial 

applications, to achieve expert consensus 

and identify priorities (Khorshidikia et al., 

2025). The FDM enhances conventional 

Delphi techniques by incorporating fuzzy 

logic, enabling experts to express opinions 

using linguistic terms rather than precise 

numerical scales, thereby reducing ambigu-

ity and increasing clarity. This method ad-

dresses unbalanced linguistic data, render-

ing it suitable for contexts requiring differ-

ent levels of differentiation, and considers 

complex feedback systems to create 

stronger consensus free from subjectivity 

induced by a single observer. The FDM is 

more flexible than traditional Delphi meth-

ods and suitable for complex decision-mak-

ing situations, providing a robust frame-

work for expert consensus (Saiyed et al., 

2025). In this method, questionnaires must 

first be distributed among experts. Accord-

ingly, in this research a questionnaire with 

a 5-point Likert scale based on sub-codes 

obtained from the qualitative phase was 

prepared and distributed among 15 experts 

selected purposively. 

 

Analysis of Research Findings 

In this phase of research, following expert 

interviews, data were analyzed using 

MAXQDA software and main and sub-

codes were extracted from interviews ac-

cording to the thematic analysis approach. 

Table (1) displays obstacles to technology 

transfer in the oil and gas industry under 

sanctions. 
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Table 1- Obstacles to technology transfer in the oil and gas industry under sanctions 

Main Components Sub-components Source 

Legal and Regulatory Ob-

stacles 

Export restrictions on technologies (by sanctioning countries such as 

USA, European Union) 

EX03, EX06, 

EX07 

Direct prohibitions on transfer of advanced technologies (in exploration, 

extraction, processing, and transportation of oil and gas domains) 

EX03, EX12, 

EX14 

Impossibility of concluding international contracts with technology-ori-

ented companies (due to fear of secondary sanctions) 

EX05, EX07, 

EX09 

Financial and Economic 

Obstacles 

Limited access to international banking systems (SWIFT and dollar trans-

actions for technology expense payments) 

EX02, EX11 

Increased costs of technology transfer (due to need for intermediation) EX01, EX11 

Reduced foreign investment in oil and gas projects due to sanction risk EX01, EX08, 

EX12, EX16 

Technical and 

Knowledge-Based Obsta-

cles 

Disruption of advanced technology supply chains (e.g., engineering soft-

ware, intelligent drilling equipment, monitoring systems) 

EX01, EX04, 

EX06, EX13 

Lack of access to technical updates and after-sales services EX14 

Revocation of software licenses by foreign companies EX02, EX07, 

EX15 

Organizational and Mana-

gerial Obstacles 

Weakness in domestic innovation structures and lack of synergy between 

research, development, and operations sectors 

EX10 

Absence of comprehensive strategy regarding technology indigenization 

in oil companies under sanctions 

EX10, EX11 

Human Resource-Related 

Obstacles 

Knowledge governance challenges in absorbing and reproducing technol-

ogy 

EX01 

Brain drain due to reduced advanced employment opportunities in the 

country 

EX05, EX08 

Shortage of specialized personnel in novel technology domains (e.g., ar-

tificial intelligence, digitalization of oil fields) 

EX08 

Limitations in access to international specialized training EX03, EX06, 

EX14, EX15 

Infrastructural Obstacles Inability to develop necessary infrastructure for adoption of advanced 

technologies (e.g., industrial internet networks, digital platforms) 

EX02, EX13, 

EX15 

Non-conformity of domestic standards with global technology standards EX08, EX12 
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Table (2) displays requisite platforms for successful technology transfer in the oil and gas industry under eco-

nomic sanctions. 

 

Table 2- Necessary platforms for technology transfer in the oil and gas industry under sanctions 

Main Components Sub-components Source 

Policy and Strategic Platforms 

Comprehensive national technology development plans 
EX03, EX07, EX11, 

EX13, EX16 

Removal of domestic legal obstacles to international scien-

tific-industrial cooperation with non-sanctioned countries 
EX07, EX15 

Encouragement of technology substitution and strategic self-

sufficiency policies 
EX01, EX02, EX12 

Institutional and Organiza-

tional Platforms 

Formation of oil and gas knowledge-based networks 
EX02, EX05, EX07, 

EX12, EX13 

Activities of research institutions and specialized universi-

ties (e.g., Petroleum University of Technology, Ministry of 

Petroleum research centers) 

EX04, EX05, EX09, 

EX12, EX16 

Establishment of technology management units in oil com-

panies for technology production 
EX06, EX15 

Financial and IncentivePlat-

forms 

Securing financial resources through technology develop-

ment funds 
EX08, EX10, EX12 

Tax exemptions and credit facilities for knowledge-based 

companies active in oil and gas domain 
EX10, EX16 

Coordination between public and private sectors for joint in-

vestment in strategic technologies 

EX04, EX13, EX14, 

EX16 

Indirect International Plat-

forms 

Cooperation with third countries (e.g., China, Russia, India, 

Turkey) for technology intermediation 
EX12 

Utilization of mechanisms such as scientific cooperation, in-

ternational conferences, publications for technology transfer 

EX02, EX05, EX06, 

EX07, EX12 

Development of reverse migration networks for indirect 

knowledge transfer 

EX03, EX05, EX06, 

EX11, EX15 

Technological and Digital 

Platforms 

Development of domestic substitute software (e.g., reservoir 

simulation software, intelligent well monitoring) 

EX07, EX09, EX10, 

EX11 

Digitalization of petroleum processes to enhance efficiency 

and reduce dependence on foreign technology 

EX02, EX05, EX06, 

EX07, EX12, EX16 

Human and Cultural Plat-

forms 

Strengthening innovation culture and risk acceptance in oil 

and gas industry organizations 

EX01, EX05, EX07, 

EX09, EX15, EX16 

Continuous training of specialized personnel in emerging 

technology domains 
EX04, EX11 

Encouragement of applied and project-oriented research in 

universities and research centers 
EX14, EX16 
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Following determination of items and com-

ponents related to obstacles and platforms 

from the qualitative section, it is necessary 

in the quantitative section of research to uti-

lize the fuzzy Delphi method to determine 

priority and importance of each identified 

obstacle and platform from the qualitative 

section. In this phase, one question is de-

signed for each code or sub-component, 

which experts then answer. The number of 

selected experts in this phase is 15 individ-

uals. Subsequently, linguistic values must 

be converted to triangular fuzzy numbers. 

For this purpose, triangular numbers are de-

fined as values (l, m, u) ranging from very 

unimportant to very important according to 

Table 3. 

 

Table 3 – Triangular fuzzy numbers for conversion of linguistic values in questionnaire with five-point scale 

 

Furthermore, fuzzy mean must be 

measured for each variable of the re-

search. Fuzzy mean is obtained from 

Equation (1) according to Hosseini 

and Soleymani (2025). 

Equation(1)                                                                                                                  

FAGR = (
∑ l

n
 ,

∑ m

n
 ,

∑ u

n
) 

 

Subsequently, definite values are 

measured using the center of gravity 

method; this operation is termed de-

fuzzification. According to Equation 

(2), the center of gravity method is uti-

lized for classification of fuzzy weight 

𝐴𝑖𝑗 ̃=(𝑙𝑖𝑗,𝑚𝑖𝑗,𝑢𝑖𝑗) for each expert to 

convert it to a specific number for 

ranking fuzzy numbers (Bahadoran 

Baghbadorani et al., 2025). 

Equation(2)   

 

     DF=  ((lij+mij+uij))/3        

 

Table (4) displays fuzzy mean and de-

fuzzified values for themes related to 

obstacles to technology transfer in the 

oil and gas industry under sanctions; 

this operation was performed with two 

rounds of questionnaire distribution. 
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Table 4 – Fuzzy mean and defuzzified values for themes related to obstacles 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (5) similarly displays fuzzy 

mean and defuzzified themes related 

to requisite platforms for technology 

transfer in the oil and gas industry un-

der sanctions; this operation was per-

formed with two rounds of question-

naire distribution. 

Second Questionnaire Distribution Round Variables First Questionnaire Distribution 

Round 

Defuzzified 

Value 

Fuzzy Mean Fuzzy Mean Defuzzified 

Value 

0.89 0.99 0.94 0.74 Export restrictions on 

technologies 

0.98 0.92 0.72 0.873 

0.857 0.97 0.90 0.70 Direct prohibitions on transfer 

of advanced technologies 

0.96 0.88 0.68 0.840 

0.813 0.94 0.85 0.65 Impossibility of concluding 

international contracts with 

technology-oriented companies 

0.95 0.87 0.67 0.830 

0.93 1.00 0.97 0.82 Limited access to international 

banking systems (SWIFT and 

dollar transactions) 

1.00 0.96 0.80 0.920 

0.87 0.98 0.91 0.72 Increased costs of technology 

transfer (due to need for 

intermediation) 

0.97 0.90 0.70 0.857 

0.95 1.00 0.99 0.86 Reduced foreign investment in 

oil and gas projects due to 

sanction risk 

1.00 0.98 0.85 0.943 

0.90 0.99 0.94 0.77 Disruption of advanced 

technology supply chains 

0.99 0.93 0.75 0.890 

0.79 0.93 0.82 0.62 Lack of access to technical 

updates and after-sales services 

0.92 0.80 0.60 0.773 

0.813 0.96 0.85 0.63 Revocation of software licenses 

by foreign companies 

0.94 0.85 0.64 0.810 

0.713 0.81 0.73 0.60 Weakness in domestic 

innovation structures and lack 

of synergy between R&D and 

operations 

0.88 0.75 0.55 0.727 

0.87 0.98 0.91 0.72 Absence of comprehensive 

strategy regarding technology 

indigenization in oil companies 

under sanctions 

0.97 0.90 0.70 0.857 

0.776 0.91 0.83 0.59 Knowledge governance 

challenges in absorbing and 

reproducing technology 

0.92 0.80 0.60 0.773 

0.89 0.99 0.91 0.77 Brain drain due to reduced 

advanced employment 

opportunities in the country 

0.99 0.93 0.75 0.890 

0.803 0.92 0.87 0.62 Shortage of specialized 

personnel in novel technology 

domains 

0.94 0.85 0.65 0.813 

0.87 0.98 0.91 0.72 Limitations in access to 

international specialized 

training 

0.97 0.90 0.70 0.857 

0.93 1.00 0.97 0.82 Inability to develop necessary 

infrastructure for adoption of 

advanced technologies 

1.00 0.96 0.80 0.920 

0.946 1.00 1.00 0.84 Non-conformity of domestic 

standards with global 

technology standards 

1.00 0.98 0.85 0.943 
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Table 5 – Fuzzy mean and defuzzified values for themes related to platforms 

Second Questionnaire Distribution Round Variables First Questionnaire Distribution Round 

Defuzzified Value Fuzzy Mean Fuzzy Mean Defuzzified 

Value 

0.95 1.00 0.99 0.86 Comprehensive national technology 

development plans 

1.00 0.98 0.85 0.943 

0.870 0.98 0.91 0.72 Removal of domestic legal obstacles 

to international scientific-industrial 

cooperation with non-sanctioned 

countries 

0.97 0.90 0.70 0.857 

0.90 0.99 0.94 0.77 Encouragement of technology substi-

tution and strategic self-sufficiency 

policies 

0.99 0.93 0.75 0.890 

0.93 1.00 0.97 0.82 Formation of oil and gas knowledge-

based networks 

1.00 0.96 0.80 0.920 

0.95 1.00 0.99 0.86 Activities of research institutions and 

specialized universities 

1.00 0.98 0.85 0.943 

0.813 0.94 0.85 0.65 Establishment of technology manage-

ment units in oil companies for tech-

nology production 

0.97 0.85 0.67 0.830 

0.87 0.98 0.91 0.72 Securing financial resources through 

technology development funds 

0.97 0.90 0.70 0.857 

0.90 0.99 0.94 0.77 Tax exemptions and credit facilities 

for knowledge-based companies ac-

tive in oil and gas domain 

0.99 0.93 0.75 0.890 

0.92 1.00 0.96 0.80 Coordination between public and pri-

vate sectors for joint investment in 

strategic technologies 

1.00 0.97 0.80 0.930 

0.796 0.91 0.85 0.63 Cooperation with third countries for 

technology intermediation 

0.93 0.85 0.60 0.793 

0.85 0.97 0.92 0.67 Utilization of mechanisms such as 

scientific cooperation, international 

conferences, publications for technol-

ogy transfer 

0.97 0.90 0.70 0.857 

0.79 0.93 0.82 0.62 Development of reverse migration 

networks for indirect knowledge 

transfer 

0.92 0.80 0.60 0.773 

0.91 1.00 1.00 0.75 Development of domestic substitute 

software 

1.00 1.00 0.75 0.910 

0.95 1.00 0.99 0.86 Digitalization of petroleum processes 

to enhance efficiency and reduce de-

pendence on foreign technology 

1.00 0.98 0.85 0.943 

0.90 0.99 0.94 0.77 Strengthening innovation culture and 

risk acceptance in oil and gas industry 

organizations 

0.99 0.93 0.75 0.890 

0.95 0.97 0.90 0.70 Continuous training of specialized 

personnel in emerging technology do-

mains 

0.98 0.91 0.72 0.870 

0.80 0.96 0.82 0.63 Encouragement of applied and pro-

ject-oriented research in universities 

and research centers 

0.94 0.85 0.65 0.813 
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In the subsequent phase, the difference 

in means between the two measure-

ment rounds is calculated; if the value 

exceeds 0.1, the variable must be elim-

inated. As Tables 6 and 7 demonstrate, 

the mean difference for all variables is 

less than 0.1, indicating high consen-

sus among experts; consequently, all 

identified components will be re-

tained. 

 

 

Table 6 – Mean difference of obstacles in two questionnaire distribution rounds 

Component Mean Round 1 Mean Round 2 Mean Difference 

Export restrictions on technologies 0.873 0.89 0.017 

Direct prohibitions on transfer of advanced technologies 0.840 0.857 0.017 

Impossibility of concluding international contracts with 

technology-oriented companies 
0.83 0.813 0.017 

Limited access to international banking systems 0.92 0.93 0.010 

Increased costs of technology transfer 0.857 0.87 0.013 

Reduced foreign investment in oil and gas projects due to 

sanction risk 
0.943 0.95 0.007 

Disruption of advanced technology supply chains 0.89 0.90 0.010 

Lack of access to technical updates and after-sales ser-

vices 
0.773 0.79 0.017 

Revocation of software licenses by foreign companies 0.81 0.813 0.003 

Weakness in domestic innovation structures and lack of 

synergy between R&D and operations 
0.727 0.713 0.014 

Absence of comprehensive strategy regarding technology 

indigenization 
0.857 0.87 0.013 

Knowledge governance challenges in absorbing and re-

producing technology 
0.773 0.776 0.003 

Brain drain due to reduced advanced employment oppor-

tunities 
0.89 0.89 0.000 

Shortage of specialized personnel in novel technology 

domains 
0.813 0.803 0.010 

Limitations in access to international specialized training 0.857 0.87 0.013 

Inability to develop necessary infrastructure for adoption 

of advanced technologies 
0.92 0.93 0.010 

Non-conformity of domestic standards with global tech-

nology standards 
0.943 0.946 0.003 
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Table 7 – Mean difference of platform items in two questionnaire distribution rounds 

Component Mean Round 1 Mean Round 2 Mean Difference 

Comprehensive national technology development plans 0.943 0.95 0.007 

Removal of domestic legal obstacles to international sci-
entific-industrial cooperation 

0.857 0.870 0.013 

Encouragement of technology substitution and strategic 

self-sufficiency policies 
0.89 0.90 0.010 

Formation of oil and gas knowledge-based networks 0.92 0.93 0.010 

Activities of research institutions and specialized univer-

sities 
0.943 0.95 0.007 

Establishment of technology management units in oil 

companies 
0.83 0.813 0.017 

Securing financial resources through technology develop-

ment funds 
0.857 0.87 0.013 

Tax exemptions and credit facilities for knowledge-based 
companies 

0.89 0.90 0.010 

Coordination between public and private sectors for joint 

investment 
0.93 0.92 0.010 

Cooperation with third countries for technology interme-
diation 

0.793 0.796 0.003 

Utilization of mechanisms such as scientific cooperation, 

conferences, publications 
0.857 0.85 0.002 

Development of reverse migration networks for indirect 
knowledge transfer 

0.773 0.79 0.017 

Development of domestic substitute software 0.91 0.91 0.000 

Digitalization of petroleum processes 0.943 0.95 0.007 

Strengthening innovation culture and risk acceptance 0.89 0.90 0.010 

Continuous training of specialized personnel in emerging 
technology domains 

0.87 0.95 0.080 

Encouragement of applied and project-oriented research 0.813 0.80 0.013 

 

In the final research phase, obstacles and 

platforms for technology transfer in the oil 

and gas industry under economic sanctions 

are ranked based on definite mean values 

(from highest to lowest) in the second ques-

tionnaire distribution round. Table 8 dis-

plays this ranking. 

 

Table 8 – Ranking of obstacles and platforms for technology transfer in oil and gas industry under sanctions 
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Discussion and Conclusion 

This research, employing a mixed-method 

(qualitative-quantitative) approach and uti-

lizing the fuzzy Delphi technique, has suc-

cessfully identified and prioritized obsta-

cles and platforms for technology transfer 

in the oil and gas industry under sanctions. 

The research effectively demonstrated that 

sanctions have exerted multi-layered and 

intensifying effects on technology transfer. 

The research identified six principal cate-

gories of obstacles: legal-regulatory, finan-

cial-economic,technical-knowledge-based, 

organizational-managerial, human re-

sources, and infrastructural. Research re-

sults indicate that the most important obsta-

cle to technology transfer in Iran's oil and 

gas industry under sanctions is reduced for-

eign investment due to sanction risk with a 

definite mean of 0.95. This finding con-

firms that even with technology availability 

and domestic companies' willingness, ab-

sence of foreign investment functions as a 

key challenge. Limited access to interna-

tional banking systems (0.93) can disrupt 

the technology transfer lifecycle. Priority of 

financial and investment obstacles over 

technical obstacles indicates that despite 

existing technical capacity, lack of finan-

cial resources constitutes the principal bar-

rier to technology transfer under sanctions. 

Furthermore, non-conformity of domestic 

standards with global standards (0.946) and 

inability to develop necessary infrastruc-

ture (0.93) rank in subsequent positions, in-

dicating a profound infrastructural and 

technical gap in this industry. 

Conversely, and consistent with research 

findings, six principal categories of requi-

site platforms for technology transfer under 

sanctions include policy-strategic, institu-

tional-organizational, financial-incentive, 

indirect international, technological-digi-

tal, and human-cultural platforms.                         

The most important identified platform is 

comprehensive national technology devel-

opment plans with a mean of 0.95, empha-

sizing the necessity of macro-level and stra-

tegic planning at the national level. Digital-

ization of petroleum processes and activi-

ties of research institutions and specialized 

universities also with the same mean 

demonstrate the pivotal role of digital trans-

formation and scientific institutions in tran-

sitioning from technological dependence. 

Overall, results indicate that domestic solu-

tions (such as development of substitute 

software, digitalization, and strengthening 

scientific institutions) can partially neutral-

ize external obstacles (such as supply chain 

disruption and limited access to interna-

tional banks), and while external obstacles 

(investment, standards, banking access) 

rank at the forefront, domestic platforms 

(national planning, digitalization, scientific 

institutions) can serve as pathways to exit 

technological deadlock. 

The following practical recommendations 

are presented across four strategic levels: 

 

1. Macro/National Level 

At the national level, it is essential to de-

velop flexible national standards compati-

ble with sanctions conditions while main-

taining the capacity for future alignment 

with international standards. Additionally, 

establishing a National Oil and Gas Innova-

tion Fund can significantly support domes-

tic technology development through dedi-

cated financial resources. Concurrently, ef-

forts should be made to build robust trade 

relationships with countries facing similar 

constraints and to develop extensive com-

mercial networks and international cooper-

ation  particularly with Iran's neighboring 

countries as a strategic pathway to mitigate 

the adverse effects of sanctions. 
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2. Organizational Level 

At the organizational level, oil companies 

should establish dedicated technology de-

velopment centers to ensure low-risk tech-

nological advancement while maintaining 

compliance with international regulations 

and standards. Furthermore, mandating oil 

companies to formulate comprehensive 

technology localization plans will channel 

organizational efforts toward constructive 

technology advancement and development. 

It is also recommended to design and im-

plement inter-university educational pro-

grams  both domestic and international  that 

focus on strengthening infrastructure, ad-

vancing technology development, and fa-

cilitating technology transfer mechanisms. 

 

3. Technological Level 

At the technological level, targeted invest-

ment in digital infrastructure is critical, in-

cluding industrial internet systems, data-

driven platforms, and digital twins of oil 

and gas fields. Equally important is the de-

velopment of domestic alternative soft-

ware, prioritized according to a "technol-

ogy criticality index" (e.g., reservoir simu-

lation systems, intelligent well monitoring 

technologies) to address the most vital op-

erational needs first. 

 

 

 

4. Human Resources Level 

At the human resources level, implement-

ing a comprehensive national program for 

attracting and retaining elite talent is imper-

ative to counter brain drain and leverage di-

aspora expertise. Reforming the higher ed-

ucation system in oil and gas disciplines 

through curriculum modernization, integra-

tion of emerging technologies (AI, IoT, 

data analytics), and establishment of spe-

cialized training centers  represents a crucial 

step toward cultivating a professional, fu-

ture-ready workforce. 

Given that this research's results depend on 

temporal conditions and sanction structure 

against Iran, the findings may not be gener-

alizable to other countries; therefore, re-

searchers are recommended in future stud-

ies to examine obstacles and platforms for 

technology transfer in countries under 

sanction conditions to further indigenize 

the technology transfer process. Further-

more, this research focused on the oil and 

gas industry domain, and its results are not 

generalizable to other industries; hence, fu-

ture researchers are recommended to exam-

ine sanction effects on technology transfer 

across various industries. 
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