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Aligned with the goals of sustainable development, sustainable energy has emerged as
¢ one of the most critical challenges in the global energy system. Energy transition studies,
Accepted: 2021/10/22 i rooted in a socio-technical approach, have been developed accordingly. The energy tran-
Available Online: 2024/06/21 sition process requires attention to technological evolution and social elements such as
: governance, institutions, laws and policies, and societal and cultural factors. These devel-
:  opments aim to prepare countries for advancing toward the objectives of the energy trian-
Article Type: Research paper gle. The energy triangle seeks to balance the goals of economic growth and development,
¢ energy security and access, and environmental sustainability. In recent years, numerous
policy documents have been developed in Iran regarding the macro policies of the elec-
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Socio-technical, Power ~ :  imbalance in policy objectives. Additionally, the efficiency of these policies was assessed
industry. i by calculating relevant indicators for cach dimension of the energy triangle. The results

highlight the suboptimal performance of Iran's electricity industry in this regard. These
findings underscore the necessity of reforming the trajectory of Iran's electricity industry.
Such a transformation necessitates a socio-technical transition within the industry.
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Extended abstract

Introduction

Global projections estimate that greenhouse gas emissions in developing countries
will surpass those of developed nations in the coming decades. Therefore, the need
for fundamental transformations in the energy sector—commonly referred to as the
"energy transition"—is an urgent challenge for developing countries. Consequently,
the electricity sector also experiences significant transformations alongside the ener-
gy sector. A key aspect of these transformations is the expansion of renewable energy
sources such as wind, solar, and biomass to replace fossil-based electricity. Simulta-
neously, energy efficiency policies and consumption management are being actively
implemented. Overall, the policy framework of the electricity and energy sector has
evolved to align with the principles of sustainable development. This framework, re-
ferred to as the "energy triangle," seeks to establish a balanced energy policy that
simultaneously targets economic growth and development, ensures energy security
and accessibility, and promotes environmental sustainability. In light of these devel-
opments in the energy sector, various countries have sought to align their electricity
and energy policies with the objectives of the energy triangle. In Iran, numerous pol-
icy documents related to electricity and energy have been developed in recent years
and are analyzed in this article.

Methods

The conceptual framework of this study is grounded in the concept of the energy trian-
gle. To identify the main categories of national electricity and energy policies aligned
with the goals of the energy triangle, the qualitative method of "thematic analysis"
was employed. In this context, 34 policy documents related to electricity and energy
in Iran were selected, spanning from 1990—the launch of the country’s first five-year
economic development plan—until the present. These policy documents were either
directly developed in the energy sector or partially addressed electricity and energy
topics. Content analysis of the selected policy documents was conducted, and using
an inductive approach, the components corresponding to each dimension of the en-
ergy triangle were identified. Based on the identified components under each dimen-
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sion of the energy triangle, the horizontal and vertical coordination, as well as
the balance of policies, can be assessed to evaluate the effectiveness of the de-
veloped policies. To evaluate policy effectiveness, suitable indicators must be
selected and calculated for each dimension of the energy triangle. Accordingly,
appropriate indicators were selected for each dimension, followed by their cal-
culation in the next step. In this regard, the required data for calculating the
indicators was gathered from the energy balance sheets from 2013 onwards.
Using the calculation method described in the article, the indices were comput-
ed for various years, and the corresponding graphs were plotted.

Results and Discussion

An examination of the country's policy documents reveals an emphasis on sus-
tainable energy policies, including the development of renewable energy, re-
ducing energy consumption intensity, targeting subsidies in the energy sector,
improving productivity, and reforming energy consumption patterns. However,
an evaluation of policy effectiveness indicated that most electricity and energy
policies in the country focused on economic growth, development, and ener-
gy access, while environmental sustainability in these policy documents has a
significant gap. The reviewed documents lack direct and specific policies ad-
dressing environmental sustainability, resulting in unbalanced policymaking in
the electricity and energy sector concerning sustainable energy principles. An-
other criterion for evaluating policy effectiveness is the horizontal coordination
of enacted policies.A review of the policies enacted during the studied period
reveals frequent contradictions in their horizontal coordination. For instance,
the nationwide expansion of the electricity and gas networks stemmed from a
fragmented approach by the Ministry of Energy and the Ministry of Oil, lacking
adequate coordination between the two institutions. In addition to horizontal
coordination, vertical coordination is another key measure of policy effective-
ness. In practice, numerous policy documents have been approved by various
institutions under the overarching energy policies of the system, yet their inter-
connections remain unclear. Overall, a consistent pattern of policy stability can
be observed throughout all the studied periods.

Conclusion

As highlighted in the evaluation of policy efficiency and effectiveness, this sta-
bility has had an impact on the country's national interests. These findings un-
derscore the necessity of developing a comprehensive roadmap for the elec-
tricity and energy sector. This roadmap should outline a series of measures to
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prepare the electricity industry for transition and align it with the goals of the
energy triangle, namely sustainable energy policies. The dimensions of energy
transition readiness are multifaceted and encompass governance and policy-
making in the electricity and energy sector, structural frameworks, laws and
regulations, the business and innovation environment in the electricity indus-
try, financing and investment in energy, as well as social issues, education, and
cultural development in this domain. This article offers recommendations tai-
lored to each of these dimensions.
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