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Abstract

Scientometrics is a branch of scientific studies
that deals with the qualitative and quantitative
analysis of scientific production, publication
patterns, and research trends. In the field of
science and technology policy, scientometrics is
a useful tool for evaluating and guiding research
and innovation. These tools can be very effective
in the energy industry, which requires continuous
innovation and technological advances. The
energy industry plays a vital role in meeting the
basic needs of human societies and is considered
one of the main pillars of economic, social,
and environmental development. This industry
includes the production, transmission, and
distribution of energy in various forms, including
electricity, natural gas, oil, and renewable energies.
In general, the future of the energy industry is
highly dependent on technology and innovation
policies. Given the rapid advances in energy
technologies and international commitments
to reduce carbon emissions, the importance of
developing and implementing effective and
sustainable policies is more than ever evident.
In recent decades, energy policies have been
directed towards the development of sustainable
technologies and the reduction of greenhouse gas
emissions. This research is practical in terms of
purpose and knowledge maps have been drawn
with a scientometric approach and using a
systematic review. First, keywords were identified
through library studies. After exploratory
interviews with experts and specialists in a
targeted manner and to a theoretical consensus,
the process of collecting words was stopped. After
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identifying the words, data were extracted through
the Publish or Perish software. The number of
primary data of scientific research in the field of
science, technology, and innovation policies in the
energy industry in the Google Scholar database
during the years 2000 to 2024 is 38,984 records.
After removing duplicate and invalid data, the
number of records was reduced to 25,124 and
these data were entered into the VOSviewer
software. A review of the found records showed
that the most citations in the period from 2000
to 2024 were related to the following topics:
(1) Environmental policy (2) Energy storage (3)
Energy innovation systems (4) Emerging energy
technologies (5) Energy economics (6) Energy
transfer (7) National energy strategy (8) Energy
research and development (9) Innovation systems
(10) Technology transfer (11) Comparative
energy policies. The findings also show that in
recent years, the trend of studies in these areas
has been downward. It is worth noting that the
most citations related to science and technology
policies and innovation in the energy industry
were allocated to “technological development”
in 2011 and 2012, and the least citations were
related to “renewable energies”. The results of
this study allow policymakers to identify key
research trends in the energy sector and identify
emerging areas that require further attention and
investment. These trends include topics such as
energy and sustainable development, geothermal,
energy efficiency, innovative technologies,
hydrogen energy, government policies, carbon
reduction (decarbonization), energy transition
studies. Policymakers can also optimize R&D
strategies based on the needs of the energy
industry and direct research investments to areas
with the greatest potential. Policymakers can also
formulate more effective policies to promote
innovation and achieve sustainable development
in the energy industry. This tool identifies
innovation  opportunities and  strengthens
technological infrastructure.

Renewable energies have had an upward trend
during the years 2000 to 2010. The findings show
that topics such as “technology development”
have been of more interest to researchers than
“renewable energies”. Also, in the trend analysis
section, which divided the period under study
into three parts, it was found that the decade 2000

to 2010 was a period of increased investment
in renewable energies. The notable point is the
downward trend of these studies in recent years
and their small number compared to other topics
under discussion. However, Iran’s scientific
production in the field of solar power plants has
increased over the last five years, especially in
the field of optimizing efficiency and reducing
installation and commissioning costs.

Trends show that the use of smart grids is
increasing. Emerging research in areas such
as smart grids and the Internet of Things in
energy management plays an important role in
increasing energy efficiency and reducing costs.
These technologies help to better manage energy
resources and reduce excessive consumption. In
recent decades, energy policies have also tended
to develop sustainable technologies and reduce
greenhouse gas emissions. Trends also show that
the use of new and sustainable technologies is
increasing. The trend of sustainable development
studies in the energy industry is also growing. The
policies of international institutions such as the
International Energy Agency, the United Nations
Framework Convention on Climate Change,
and the Renewable Energy Policy Network all
point to reducing greenhouse gas emissions and
enhancing the capabilities of developing countries
to adopt clean energy.

To improve and strengthen science and
technology policies in the energy industry, the
use of scientometrics analysis can help identify
strengths and weaknesses, draw strategic
maps, and formulate effective strategies. In the
following, several solutions and suggestions for
using scientometrics in this field are presented.

1. Developing a national energy scientometrics
system

2. Aligning Scientometrics with the Sustainable
Development Goals

3. Developing key technologies in the energy
industry

4. Encouraging data-driven innovations and
artificial intelligence

5. Allocating resources to strategic energy
projects

6. Supporting technological and innovative
entrepreneurship in energy

7. Creating an innovation ecosystem in the
energy sector
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8. Supporting the standardization and regulation technology from other sectors
of new technologies 10. Encouraging the development of private
9. Encouraging the transfer of knowledge and investment in research and development
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