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Identification of Dimensions of Knowledge Internalization in Technology Transfer Based
on Sectoral Innovation System Using a Multiple Grounded Theory Approach
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Abstract

Today, access to new technologies in various sectors depends on the development of knowledge in
those technologies. Scientific breakthroughs can open new pathways to the complex and vast world
of science, and by achieving knowledge that is accessible to humans, they can realize advanced
levels of technology in different industries. The aim of this research is to establish a model for
the internalization of knowledge in technology transfer based on sectoral innovation systems. To
this end, the research methodology is based on a multiple grounded theory approach, employing
two phases: meta-synthesis and grounded theory to extract the dimensions and indicators of the
model. Initially, after collecting the relevant literature and reviewing existing studies, related
research was identified and analyzed. Subsequently, interviews were conducted with 18 experts
in the field, and the categories were analyzed through three stages of open, axial, and selective
coding, ultimately leading to the extraction of the desired model. The final model of the research
was derived with 93 indicators focused on causal categories, contextual conditions, intervening
conditions, strategies, and outcomes. To assess the validity of the model, it was reviewed again
by three experts and university professors. Following the addition and removal of some initial
codes and the confirmation of other extracted components, the final model was established with
74 indicators (open codes). To facilitate the internalization of knowledge in technology transfer
within the sectoral innovation system, it is recommended to create collaborative platforms
alongside utilizing key competencies and capabilities. The establishment of new technological
capacities, the formation of supportive institutions and communication networks, and the optimal
allocation of resources to these capacities through national programs and supportive policies are
among the key factors for enhancing the internalization of knowledge in technology transfer,
which can significantly promote technology development in the country.

Keywords: Knowledge Transfer, Technology Transfer, Knowledge Internalization, Innovation,
Sectoral Innovation System
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Scientometrics and Drawing a Knowledge Map of
Scientific Products, Science, Technology and Innovation Policies in the
Petrochemical Industry

Hossein Shirazi'
Kaveh Alba?

Abstract

Scientometrics in science, technology, and innovation (STI) policies serves as an important tool for evaluating
and analyzing the impacts of these policies across various industrial sectors, including the petrochemical
industry. This field examines the quality and quantity of scientific outputs, the level of international
collaboration, and the influence of published articles and registered inventions on the development of
new technologies. This research is applied in nature and was conducted using a scientometric approach by
generating knowledge maps. Initially, a total of 37,987 research items related to the petrochemical industry,
covering various topics, were identified in the Google Scholar database for the period from 2000 to 2024.
These data were extracted using the Publish or Perish software. After the extraction, the data were imported
into VOSviewer software, which was then used to generate the knowledge map. The keywords used in this
research include: technology development and innovation, policymaking, economy and market, environment
and sustainability, fundamental technologies in the petrochemical industry, and other relevant concepts. The
findings indicate that the knowledge network of STI policies in the petrochemical industry comprises six
main clusters. The results show that the terms “globalization” and “economy” in the first cluster, “handbook”
and “production” in the second, “green chemistry”” and “opportunity” in the third, “biomes” and “fuel” in the
fourth, “modeling” and “refinery” in the fifth, and “artificial intelligence” and “status” in the sixth cluster
received the highest scores and weights. Furthermore, the relationships among the terms within each cluster
were analyzed and presented. Additionally, trend analysis reveals that the number of studies focusing on
science, technology, and innovation policies in various dimensions of the petrochemical industry has been
declining in recent years.

Keywords: Scientometrics, Knowledge Map, Science Technology and Innovation Policies, Petrochemical
Industry
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Meta-analysis of Barriers and Drivers of the Impact of Energy-Fo-
cused Non-Governmental Organizations on Sustainable Development

Hosein Heidari'
Hamed Mohagheghnia®
Shiva Jalalpour®

Fereydun akbarzadeh*
Abstract
Non-governmental organizations (NGOs) in the energy sector, as dynamic actors, can play a significant role
in advancing sustainable development. These entities, in order to improve access to new energy sources,
enhance consumption efficiency, and strengthen public awareness, offer and implement a wide range of
initiatives. However, the extent of their impact towards achieving sustainable development goals depends
on addressing challenges that emerge in financial, institutional, social, and technical dimensions. In this
research, a meta-analysis approach was used to examine numerous findings that have explored various
aspects of the role of NGOs in the energy sector in recent years. The collected data indicate that the lack
of financial resources, the complexity and inefficiency of legal frameworks, as well as social barriers
such as public non-acceptance or weak education and information dissemination, are the most significant
limiting factors. On the other hand, the use of incentive policies, multi-stakeholder partnerships between
government, the private sector, and local communities, along with targeted capacity building in the field of
specialized skills and knowledge, are key drivers in facilitating the achievement of goals such as widespread
access to energy sources, reduction of energy poverty, and support for sustainability processes. The
findings also show that the success of strategies related to improving energy infrastructure and developing
new technologies largely depends on comprehensive education and increased public awareness. In fact,
the higher the society>s understanding of the benefits of sustainable energy, the higher the acceptance
of initiatives and the motivation to participate in related programs. Furthermore, the integration of these
entities» activities with strategic development goals enhances synergy capacity and significantly affects
the economic and social resilience of communities. Accordingly, it can be concluded that energy NGOs
have significant potential to facilitate sustainable development. However, realizing this potential requires
addressing structural problems.

Keywords: Non-Governmental Organizations (NGOs), Energy Sector, Sustainable Development. Regulatory
Frameworks, Multi-Stakeholder Partnerships
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Development of the Framework and Analysis of Public Funding Tools
for Research in Iran

Reza Hesan!
Elmira Karimi?

Abstract

Research funding tools are vital for advancing knowledge, fostering innovation, and addressing
societal challenges. Without them, progress in many fields would be significantly hindered.
Governments worldwide have successfully leveraged these tools to direct academic research,
tackle major issues, enhance societal impact, and stimulate economic growth. Given the financial
constraints faced by governments, particularly in Iran, it»s increasingly critical to design research
funding tools that maximize research effectiveness. This study aims to analyze the research
funding toolss within Iran>s Ministry of Science, Research, and Technology, identifying gaps
and opportunities. Research funding tools have various characteristics that influence their
effectiveness. In the first phase of this study, a literature review was conducted to identify different
dimensions of these tools, leading to the development of an analytical framework. The second
phase involved interviewing experts at the Ministry of Science, Research, and Technology to
analyze existing tools against this framework, pinpointing gaps and opportunities. Ultimately,
15 research funding tools s in Iran were identified and evaluated. The findings reveal that long-
term program funding tools have received insufficient attention. Furthermore, the single-stage
and non-competitive nature of existing financing tools are fundamental problems within the
country»s current system.
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Identification and Classification of Systemic Failures in Iran’s National
Innovation System

Ali Shirzadegan'
Mostafa Safdari Ranjbar?
Parisa Alizadeh®

Abstract

This article was compiled to identify the systemic failures of Iranys national innovation system and
tried to identify and categorize these systemic failures with the help of the opinions of a wide range
of experts in the field of science, technology, and innovation policy and with the Thematic analysis
method. Based on the results of this research, a total of 43 major systemic failures were identified in
Iran>s national innovation system, and these failures were categorized under 12 functional areas of
activities. These 12 functional areas are 1) policy-making, orientation, assessment and monitoring of
the system; 2) legitimizing innovation; 3) public awareness of issues; 4) education, development, and
empowerment of human capital; 5) financing research, technological development and innovation;
6) knowledge creation and R & D; 7) knowledge diffusion, cooperation, and networking; 8) demand
and market stimulating activities; 9) entrepreneurial activities (new products and services); 10)
promoting strategic policy intelligence; 11) structural and institutional changes; and 12) accelerating
business growth. Also, by comparing the results of this research with other studies, the most
important systemic failures of Iranys national innovation system are 1) lack of coherence between
policies and weakness in monitoring, assessing, and creating executive and support mechanisms
for the country>s innovation policies; 2) the existence of multiple responsibilities in the matter of
science, technology and innovation in the country; 3) Weakness in the presence, coordination and
clear division of work between the actors of the national innovation system; 4) Weakness in proper
mechanisms for participation and synergy between different actors to provide advice and technology
dissemination; and 5) weakness in prioritizing issues and providing policy solutions according to the
regional and national needs.

Keywords: National Innovation System, Systemic Failure, Thematic Analysis, Functional
Analysis
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systematic review of Innovation system’s functions
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Abstract

Innovation is the economic engine of the 21st century that does not happen in an isolated environment.
Innovations occur in innovation systems. Innovation systems are a set of institutions, organizations
and relationships between them that must have specific functions to influence innovation processes.
functions that ultimate goal is to create and diffuse innovation. So far, there have been various
theories about the functions of the innovation system, each of which refers to a specific combination
of activities. In this research, using the systematic review method, an attempt was made to study the
previous theories and complete a review of them. Finally, by summarizing the previous functions, 7
functions of entrepreneurial and start-up activities, knowledge development, knowledge diffusion,
guidance of the search, market creation, resource mobilization and legitimization were introduced.

Keywords: Innovation System, Functionality Analysis of Innovation System, Innovation System
Dynamics Analysis, Innovation System Policy
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