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Introduction

Iran heavily relies on fossil energy sources for both domestic consumption and export revenue. In 
addition, unbalanced production and consumption and the use of outdated technologies in the 
energy sector have contributed to the high level of energy intensity in Iran.1 However, the country 
has a large potential for energy conservation, and recent research suggests that the implementation 
of currently adopted rules may reduce its final energy demand by more than 20 percent.2 As a 
developing economy with a growing population and increasing energy demand in various sectors 
such as agriculture, manufacturing, and transportation, using renewable energy sources could 
prevent an energy crisis in the country.3 However, renewable energy sources currently do not have a 
significant and adequate role in the energy supply of Iran.4

It is imperative for Iran to proactively and significantly transform its energy landscape in the 
coming years, optimize energy consumption, and increase the contribution of renewable energy to 
the energy supply to make the energy mix secure and environmentally sustainable.5 This requires 
strong policy support. According to the review of energy policy in OECD countries, policymakers 
need to advocate for increased renewable electricity consumption to improve energy security, 
reduce energy dependence, and encourage economic growth.6 Another important aspect of the 
successful implementation of renewable energy policies is an effective investment strategy. A 
recent quantitative regressive modeling study supports a strong relationship between foreign direct 
investment (FDI), the stock market, and renewable energy consumption in Iran.7 However, due to a 
combination of government policy, international sanctions, and socioeconomic factors, Iran has not 
been an attractive target for foreign investment in the past decade.

Certain unique elements validate a new energy reality for Iran, considering a marked deviation 
from its traditional image as a hydrocarbon-exporting country. The stark realities facing Iran 
necessitate a recalibration of its energy security strategy. These realities include a persistent decline 
in oil production and export, domestic fuel challenges, sporadic domestic shortages of natural 
gas and the absence of a robust export infrastructure for natural gas, extremely limited scope of 
diversification and renewable energy sources, and a bleak prospect of nuclear energy gaining a 
significant market share in the near future. Figure 1 illustrates that Iran exhibits markedly elevated 

1 H. Houri Jafari et al., "Energy Planning and Policy Making; The Case Study of Iran," Energy Sources, Part B: Economics, Planning, and Policy, Vol. 11, No. 8, 
(2016), pp. 682 - 689.

2 Amir Hossein Fakehi Khorasani, Somayeh Ahmadi, and Mohammad Moradi, "The Impact of Energy Conservation Policies on the Projection of Future 
Energy Demand," Energy Technology & Policy, Vol. 2, No. 1, (2015), pp. 104 - 121.

3 Hamid Bahrampour et al., "Review of Sustainable Energy Sources in Kerman," World Journal of Engineering, Vol. 13, No. 2, (2016), pp. 109 - 119.

4 Saeed Solaymani, "A Review on Energy and Renewable Energy Policies in Iran," Sustainability, Vol. 13, No. 13, (2021).

5 Mostafa Mohammadnejad et al., "A Review on Energy Scenario and Sustainable Energy in Iran," Renewable & Sustainable Energy Reviews, Vol. 15, (2011), 
pp. 4652 - 4658.

6 Mucahit Aydin, "Renewable and Non-Renewable Electricity Consumption–Economic Growth Nexus: Evidence from OECD countries," Renewable Energy, 
Vol. 136, (2019).

7 Mahdieh Rezagholizadeh, Majid Aghaei, and Omid Dehghan, "Foreign Direct Investment, Stock Market Development, and Renewable Energy 
Consumption: Case Study of Iran," Journal of Renewable Energy and Environment, Vol. 7, No. 2, (2020), pp. 8 - 18.
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energy intensity, surpassing countries with substantial economies or larger populations. According 
to the World Bank energy intensity metrics, Iran holds a leading global position, superseded 
only by a few countries with exceptionally low populations or insignificant economic standings, 
including Trinidad and Tobago, Liberia, the Democratic Republic of Congo, Turkmenistan, Iceland, 
Mozambique, and Somalia.﻿

Figure 1. Iran's Position in Energy Intensity Score among Sample Countries in the World  8

The implications of Iran's energy and sustainability issues extend far beyond its domestic borders, 
given the global interconnectedness of environmental and climate change impacts. Iran ranks as 
one of the world's top greenhouse gas (GHG) emitters. According to the Global Carbon Project, Iran 
is the sixth largest contributor to global CO2 emissions by 749 MtCO2, primarily due to its extensive 
reliance on fossil fuels for energy production.9 Normalized by its population, as shown in Figure 2, 
Iran is the world's fourth largest GHG emitter per capita according to recent research by the World 
Resources Institute (WRI).10

8 The sample includes countries with larger populations or economies. Data source: IEA, SDG7 Data, 2021, https://tinyurl.com/25xutx24.

9 "2021 Carbon Atlas dataset," Global Carbon Atlas, 2021, https://tinyurl.com/fpumyh7e.

10 Leandro Vigna and Johannes Friedrich, "9 Charts Explain Per Capita Greenhouse Gas Emissions by Country," World Resources Institute, May 8, 2023,
https://tinyurl.com/mw4m42ym.
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Figure 2. Iran among the Top Total GHG Emitters in the World Based on Per Capita Contribution 

Source: WRI and data from Climate Watch.

Iran's commitment to climate change mitigation has been rated "critically insufficient" by the Climate 
Action Tracker (CAT).11 As one of the few countries that have not ratified the Paris Agreement, Iran's 
existing targets could potentially double emissions by 2030. While Iran has pledged a 4 percent 
emissions reduction below business as usual, this would still result in a substantial rise of about 410 
percent compared to 1990 levels. Hence, Iran's current climate policies and targets, if unchanged, are 
likely to contribute to a global temperature rise exceeding 4°C.12

The continuation of Iran's current energy practices presents a significant risk on a global scale, 
particularly in the context of climate change. Therefore, the transformation of Iran's energy sector 
and reduction of its energy intensity are not solely a matter of national energy security or economic 

11 Climate Action Tracker, "Iran's Profile," September 15, 2021, https://tinyurl.com/eht2hkbw.

12 Ibid.
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development, they also form a crucial building block in the global response to climate change. As 
such, the international community has a vested interest in supporting Iran's transition to a more 
sustainable and less carbon-intensive energy system.

ASEAN as a Model for Iran's "Look East Policy" in Energy Security

In exploring an appropriate energy security model for Iran, it is important to acknowledge the 
country's prevailing circumstances and challenges, transcending the traditional notion of Iran as a 
substantial energy exporter. For over a decade, economic sanctions have obstructed Iran's ability 
to reach its full oil exporting capacity. Furthermore, the country grapples with the production of 
standard-quality gasoline required for domestic transportation, presenting another critical issue. As 
global climate change continues, the significance of crude oil in the world's energy mix is increasingly 
waning. This trend, coupled with the challenges Iran faces in regaining its market share and strategic 
position within the OPEC, may necessitate an extended time horizon for recovery.

In the context of natural gas, despite Iran's substantial reserves, the country has been unable to 
establish the necessary LNG infrastructure and pipelines for export. Compounding this, Iran's heavy 
reliance on natural gas for domestic energy consumption appears to overshadow any potential for 
significant exportation. These factors underscore the imperative for a revised perspective on Iran's 
energy security strategy, one that incorporates these contemporary realities and seeks to address 
them strategically.

As we identify potential energy security models for Iran from countries in the Eastern hemisphere, it 
is necessary to recognize the distinct characteristics and capacities that may limit their applicability. 
Countries such as Russia, China, and India, while offering potentially instructive examples in certain 
aspects, may not serve as entirely practical models for Iran due to a range of significant differences. 
Russia and China, as global superpowers, possess a geopolitical clout and economic scale that Iran 
does not currently match. The strategies these countries employ to secure their energy needs are 
often underpinned by their extensive global influence and resource capacities, which might not 
be realistically replicable by Iran. Similarly, India's situation, characterized by its vast population, is 
fundamentally different from Iran's, resulting in dissimilar energy demand patterns, infrastructure 
needs, and policy considerations. Furthermore, all three countries have a considerable presence 
of nuclear power in their energy mix, a path that Iran, due to a myriad of political and non-
proliferation concerns, may not be able to extensively pursue in the near future. Additionally, the 
technological advancements and capabilities these countries have achieved in the energy sector, 
while commendable, currently outstrip Iran's present capacities. This technological gap further 
complicates the direct application of their energy strategies.

However, there are parallels between Iran and Southeast Asian countries and the ASEAN countries, 
as potentially instructive models for Iran, when exploring challenges and opportunities in their 
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energy landscapes. Both are grappling with a heavy reliance on a singular fossil fuel type. Southeast 
Asia predominantly relies on coal, while Iran is significantly dependent on natural gas in residential, 
industries, power plants, and transportation sectors. Without proper management, the allocation of 
gas in future years will certainly have deficiencies in some sectors.13

The Southeast Asia region also witnessed a trend of reverse hydrocarbon exporting strategy, for 
example Indonesia, formerly a net exporter of oil and an OPEC member like Iran, transformed into 
a net importer due to declining oil production.14 This shift has necessitated an adaptive approach 
towards managing energy security, involving diversification of energy sources, improved energy 
efficiency, and increased reliance on renewable energy. This experience mirrors the potential 
challenges faced by Iran and presents a pathway of adaptation that is worthy of exploration.

Expanding their renewable energy potential and improving energy efficiency have become some of the 
most important pillars of energy policy among Southeast Asian countries. For example, Vietnam has 
emerged as a leader in solar power generation in Southeast Asia because of supportive government 
policies and falling technology costs. Many Southeast Asian countries such as Thailand and Malaysia 
have made notable advances in energy efficiency. While Southeast Asian countries may not be perfect 
models for Iran in all aspects, their experiences in renewable energy development and energy efficiency 
could certainly provide valuable lessons for Iran's energy security and sustainability strategy.

Energy Landscape and Climate Response in ASEAN

Southeast Asia has witnessed rapid development over the past two decades and despite the strong 
country-by-country variations, the region is a major engine of global economic growth, with an 
average annual energy demand increase of 3 percent over this period.15 ASEAN countries have a 
total population of 662 million people (third largest population after India and China) and a 
combined gross domestic product (GDP) of $3.2 trillion.16 ASEAN countries collectively are the fourth 
largest consumer of energy in the world and due to their rapid population and economic growth, 
their response to climate change and energy transition challenges "could be a deciding factor in 
humanity's future".17 According to IEA, Southeast Asia has already been successful in improving 
its energy infrastructure significantly in recent years as 95 percent of households are electrified 
and 70 percent have clean cooking solutions.18 Many ASEAN countries have demonstrated a 
strong commitment to achieving net-zero emissions by 2050. However, coal plays a substantial 

13 Azadeh Maroufmashat and Sourena Sattari, "Estimation of Natural Gas Optimum Allocation to Consuming Sectors in Year 2025 in Iran," Energy Sources, 
Part B: Economics, Planning, and Policy, Vol. 11, (2016), pp. 587 - 596.

14 Cyrus Ashayeri and Iraj Ershaghi, "OPEC and Unconventional resources," SPE Annual Technical Conference and Exhibition (OnePetro, 2015).

15 IEA, Southeast Asia Energy Outlook 2022.

16 "What is ASEAN?," Council on Foreign Relations, April 11, 2022, https://bit.ly/3R8qRcP.

17 Roberto Bocca and Harsh Vijay Singh, "Why Southeast Asia Will Be Critical to the Energy Transition," World Economic Forum, January 16, 2023, 
https://bit.ly/3NhmCKL.

18 IEA, Southeast Asia Energy Outlook.
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role in Southeast Asia's energy mix, currently contributing to over 40 percent of the region's 
power generation, and it is projected to maintain a significant presence in the immediate future.19 
Achieving energy security while advancing towards a clean energy future for ASEAN requires close 
public-private partnerships, policy support and incentives, clarity on tariffs (for renewable energy), 
and investments in technologies for energy efficiency.20

Despite ASEAN's green growth aspirations, the region's energy policy is dominated by fossil fuels, 
particularly coal, due to its abundance and cost-effectiveness. This reliance is predicted to triple 
the demand for coal over the next two decades, leading to a significant rise in GHG emissions. 
ASEAN's energy-related CO2 emissions, which have tripled since 1990, are expected to triple again 
by 2035.21 Declining reserves of coal and natural gas in some ASEAN countries, combined with 
increased regional consumption threaten energy security and sustainability within the region. 
From an availability perspective, supply shortages could be mitigated by harnessing renewable 
energy options and designing policies to support domestic available resources including solar, 
wind, biomass, etc.22

ASEAN's Regional and International Cooperative Energy Frameworks

ASEAN has emerged as a successful example of collaborative energy security through the implementation 
of regional and international cooperative energy-related frameworks. These efforts have created 
a strong sense of partnership among member countries, facilitated the sharing of knowledge and 
resources, and promoted the sustainable development of the energy sector across the region.23 One 
notable cooperative framework is the ASEAN Plan of Action for Energy Cooperation (APAEC), which 
serves as a comprehensive roadmap for member countries to enhance energy security, accessibility, 
and sustainability.24 APAEC has facilitated the development of the region's energy infrastructure, 
promoted the integration of renewable energy sources, and encouraged energy efficiency initiatives, 
thus contributing to a more resilient and environmentally friendly energy landscape.

ASEAN's efforts towards improving energy security in the region have resulted in an impressive 
array of cooperative partnerships with a diverse range of countries and international organizations. 
As Table 1 illustrates, this comprehensive network of collaborations encompasses traditional 

19 Danielle Fallin, Karen Lee, and Gregory B. Poling, "Clean Energy and Decarbonization in Southeast Asia: Overview, Obstacles, and Opportunities," CSIS, 
May 1, 2023, https://bit.ly/3ReMvMu.

20 Sanjeev Gupta and Gilles Pascual, "How Clean Energy Can Fuel Southeast Asia's Economic Growth," EY, October 30, 2021, https://bit.ly/484WGdh.

21 Xunpeng Shi, "The future of ASEAN energy mix: A SWOT analysis," Renewable & Sustainable Energy Reviews, Vol. 53, (2016), pp. 672 - 680.

22 Sopitsuda Tongsopit et al., "Energy Security in ASEAN: A Quantitative Approach for Sustainable Energy Policy," Energy Policy, Vol. 90, (2016).

23 Tapan Sarker, Shanawez Hossain, and KM Nazmul Islam, "Role of Regional Cooperation and Integration in Improving Energy Insecurity in South Asia," 
Asian Development Bank Institute, 2020, https://bit.ly/46KUg2E.

24 APAEC Drafting Committee, "(2021-2025) ASEAN Plan of Action for Energy Cooperation (APAEC) 2016 - 2025 Phase II," ASEAN Centre for Energy, 
November 23, 2020, https://bit.ly/3NeMZkF.
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powerhouses like the USA,25 Germany,26 and Russia, rapidly developing economies such as 

China, and highly industrialized countries including Japan and South Korea. It also features 

significant partnerships with multinational entities like the European Union 27 and key financial 

institutions such as the Asian Development Bank and the World Bank. The collaboration areas are 

broad, reflecting the multi-faceted nature of energy security, with a focus on renewable energy 

development, energy efficiency, infrastructure development, and capacity building. Notably, these 

partnerships are not merely symbolic but have resulted in successful projects and initiatives that 

enhance ASEAN's energy landscape and underscore ASEAN's successful diplomacy and strategic 

vision in energy policy.

Table 1. Some of the Major financial or Technological Partners to ASEAN Energy Security Projects in Recent Years

Country/

Organization
Cooperation Areas

Funding Sources/Technology 

Partners
Example Projects

USA

Renewable energy 
development, energy 
efficiency, power sector 
regulation, regional 
interconnection.

US government (through 
USAID),28 private firms, 
US-ASEAN Comprehensive 
Strategic Partnership, 
OPIC.29

ASEAN-US Energy 
Cooperation Work Plan, wind 
farm in Indonesia,30 V-LEEP 31 
project in Vietnam.32

Canada

Renewable energy 
technology, energy 
efficiency, environmental 
conservation.

Canadian government, 
Canadian private firms.

Hydroelectric developments in 
the region.

Germany

Renewable energy, energy 
efficiency, knowledge 
transfer, capacity building.

German government, 
German Society for 
International Cooperation 
(GIZ), Private firms.

Various GIZ-supported energy 
efficiency and renewable 
energy projects.

25 "The United States-ASEAN Relationship," US Department of State, August 3, 2022, https://bit.ly/3Re6LxK.

26 "ASEAN-German Energy Programme (AGEP)," https://bit.ly/483dUYH.

27 Fabio Indeo, "ASEAN-EU Energy Cooperation: Sharing Best Practices to Implement Renewable Energy Sources in Regional Energy Grids," Global Energy 
Interconnection, Vol. 2, No. 5, (2019), pp. 393 - 401.

28 United States Agency for International Development.

29 Overseas Private Investment Corporation.

30 "USAID SINAR: Accelerating Sustainable Energy Deployment in Indonesia," USAID, https://bit.ly/47HzUsr.

31 Vietnam Low Emission Energy Program.

32 "United States, Ministry of Industry and Trade Launch $36 Million Clean Energy Project," USAID, June 3, 2022, https://bit.ly/46M8xMf.
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Country/

Organization
Cooperation Areas

Funding Sources/Technology 

Partners
Example Projects

Russia
Fossil fuels, potential 
collaboration on nuclear 
energy.

Russian government, 
private firms (like 
Gazprom).

Exploration of potential 
energy projects in the region. 
Natural Gas projects.33

China

Infrastructure 
development, renewable 
energy, grid technology.

Chinese government, 
China Development 
Bank, Asia Infrastructure 
Investment Bank (AIIB), 
Private firms.

Various infrastructure projects 
under the Belt and Road 
Initiative.

Japan

Energy infrastructure, 
energy efficiency, 
renewable energy.

Japanese government, 
Japan International 
Cooperation Agency (JICA), 
Private firms.

Assistance in energy 
infrastructure construction, 
such as power plants and 
transmission lines.

South 
Korea

Energy efficiency, 
renewable energy, grid 
technology.

South Korean government, 
private firms.

Various energy projects 
involving South Korean firms.

EU
Energy connectivity, 
market integration.

EU government, European 
Investment Bank (EIB), 
private firms.

Support for the Trans-ASEAN 
Gas Pipeline and ASEAN Power 
Grid projects.

ADB, 
World 
Bank, 

etc.

Infrastructure 
development, renewable 
energy, energy efficiency, 
capacity building, energy 
access to deprived 
communities.

Various organizations like 
the ADB, World Bank, co-
financing partnerships.

Numerous energy 
infrastructure projects in the 
ASEAN region.

ASEAN countries' success in attracting foreign investment is not limited to these countries and 
recently they have been able to attract the United Arab Emirates. UAE-based energy company, Masdar, 
is expanding into Southeast Asia with the planned launch of the largest floating solar PV plant in 
Indonesia. The Cirata project, designed to solve land scarcity issues and reduce carbon emissions, will 
be operational by the second half of this year, providing power for up to 50,000 homes in West Java.34 
In addition to this project, Masdar is exploring the exportation of renewable energy from Indonesia 

33 Ramona S. Visenescu, "Russian-ASEAN Cooperation in the Natural Gas Sector: Lessons from the Russian-Vietnamese Relation," Energy Policy, Vol. 119, 
(2018), pp. 515 - 517.

34 "Masdar Gains Foothold in Southeast Asia through Indonesian Solar Project," Asian Power, April 2022, https://bit.ly/3RsYur4.
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to Singapore. Despite facing challenges such as the ongoing pandemic and regulatory changes, 
the company plans to form more partnerships, develop additional solar installations, and consider 
opportunities in hydropower as part of its regional growth strategy.35

Countries or organizations that engage in supporting ASEAN energy projects often harbour 
disparate geopolitical objectives, spanning economic, strategic, and ideological domains. 
Nonetheless, despite the divergences in their geopolitical aspirations, they find alignment in 
their interests to secure cooperation to further their respective agendas. This concurrence is 
precipitated by ASEAN's crucial role as a significant market for these countries and the universal 
accord on the importance of energy security. Consequently, by forging partnerships on energy 
projects, these non-ASEAN actors contribute to fortifying the region's access to sustainable and 
affordable energy sources.

APAEC's regional vision is firmly rooted in sustainable development, emphasizing renewable energy 
and energy efficiency. This commitment aligns with the global impetus towards a more sustainable 
energy future, making ASEAN nations attractive partners for countries and private sector seeking to 
invest in long-term energy projects. A shared regional vision for energy security, clear mechanisms 
for cooperation, and a commitment to sustainable development, are instrumental in ASEAN's 
successful strategy to secure financial, political, and technological support from a myriad of non-
ASEAN countries and organizations.

To replicate this success, it would be imperative for Iran to devise a strategy incorporating these 
elements, tailored to its unique circumstances. Crafting a clear vision for energy security that aligns 
with global sustainable development goals, establishing transparent mechanisms for cooperation, 
and creating an environment conducive to economic integration could significantly enhance Iran's 
ability to attract international support for its energy projects. While the path might be challenging 
given Iran's specific geopolitical context, such a strategy could provide a valuable blueprint for its 
energy future.

In the ensuing analysis, I undertake a comprehensive exploration of specific instances drawn from 
Vietnam, Thailand, Singapore, and Malaysia. These countries, within the context of Southeast 
Asia and indeed the global stage, have manifested significant progress in various facets of energy 
security and sustainability. It is important to note that policy transfer within the energy sector does 
not adhere to a rudimentary replication mechanism, given the intrinsic complexities. Nevertheless, 
the principal objective of the study is to encourage an evaluative learning process from the successes 
of countries which share similar circumstances to Iran. This strategy diverges from the common 
practice of benchmarking against highly advanced countries such as Germany, the US, Japan, and 
so on. This study offers the potential for more feasible, contextual, and applicable learnings to be 
derived, thus increasing the potential for meaningful progress in Iran's energy policies.

35 Ibid.
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Adopting Vietnam's Solar Energy Success for Accelerated Energy Transformation

Between 2010 and 2021, Vietnam witnessed the highest growth in electricity demand, 125 percent 
compared to only 31.8 percent average global increase in the same period. However, Vietnam has 
shown significant success in deploying solar power at scale and as shown in Figure 3, within only 
three years (2018-2021) generation rose from almost zero to 22.65-Terawatt hour (TWh).36

Figure 3. Vietnam's Rise from 196th to 9th in Global Solar Power Ranking in a Decade

Sourcr: IRENA (2022) and EMBER's Global Electricity Review 2022. 

While countries such as China or the United States have made significant progress in renewable 
energy, the rapid growth and development of renewable energy capacity in Southeast Asian 
countries like Vietnam offers an opportunity for Iran to learn from a country with similar economic 
and infrastructural challenges. Vietnam's quick rise in solar and wind energy adoption demonstrates 
how emerging economies can overcome barriers to create a thriving renewable energy sector.

Government policies and regulatory support have contributed significantly to Vietnam's growth in 
renewable energy. Vietnam's National Energy Development Strategy sets a target of 15 - 20 percent of the 
country's electricity to come from renewable sources by 2030 and 25 - 30 percent by 2045.37 This target is 
in line with Vietnam's commitment to the Paris Agreement on climate change. Vietnam's commitment 
was reinforced by a comprehensive legal framework that promoted the growth of the renewable energy 

36 Isabella Suarez, Achmed Shahram Edianto, and Norm Waites, "The Sunny Side of Asia," CREA, November 9, 2022, https://bit.ly/488zVW7.

37 "Resolution No 55NQ/TW on the orientation of the National Energy Development Strategy of Vietnam to 2030 and Outlook to 2045," Asia Pacific Energy 
Portal, 2022, https://bit.ly/3NbDvX9.



How Can Iran Learn from Sustainable Energy Initiatives in ASEAN? ﻿

14

industry. The implementation of preferential feed-in tariffs (FITs) for wind and solar power projects played 
a significant role in driving investment in these sectors. Generous fixed price of 9.35 US cents per kilowatt 
hour (kWh) which ended in June 2019, followed by FIT2 discounted fix prices were crucial in encouraging 
the launch phase.38 This pushed the installed solar power capacity to 17.6 gigawatt (GW) by the end of 
2020, and the government continues to adjust the rates for wind and solar power based on the market 
trends and according to the Direct Power Purchase Agreement (DPPA) mechanism.39

Moreover, the government provided investment incentives, such as tax exemptions and reductions, 
preferential interest rates, and land use incentives for renewable energy projects. Vietnam's corporate 
income tax (CIT) regulations, businesses in the renewable energy, clean energy, and waste-to-energy 
sector enjoy preferential tax rates and tax holidays, such as entitlement to a preferential tax rate 
of 10 percent for 15 years, on the income from production of renewable energy, clean energy, and 
waste-to-energy process.40

As mentioned earlier, international or regional cooperation is a recurring theme among many ASEAN 
countries, and the role of international cooperation and partnerships has been another major factor 
in Vietnam's rapid expansion of its renewable capacity. Vietnam has actively engaged in cooperation 
and partnerships with international organizations and countries to enhance its renewable energy 
capacity. It has sought technical assistance, financial aid, and capacity-building support from global 
partners. This has helped Vietnam learn from international best practices and gain access to modern 
technologies. One of the most recent such examples is a $15.5 billion Just Energy Transition Partnership 
(Vietnam and a coalition of the United Kingdom, the United States, EU, and Japan) announcement 
in December 2022, with a 3 to 5 year goal of carbon emissions reduction and increase the uptake of 
renewable energy.41 According to the official policy statement released by the UK government, the 
transition will be implemented "with the cooperation and support of the international community, 
including developed countries, both in terms of finance and technology transfer".42 Half of the total 
package will come from the public sector, where it specifies that the public sector finance "should 
be on more attractive terms than Vietnam could secure in the capital markets",43 and the remaining 
half of the package is envisioned to come from a group of commercial banks which will "work to 
mobilize and facilitate at least $7.75 billion in private finance, subject to mobilization of the catalytic 
public sector finance".44

38 Nguyen Linh Dan, "Vietnam's Renewable Energy Policies and Opportunities for the Private Sector," The National Bureau of Asian Research, May 19, 2022,
https://bit.ly/4a9aVj1.

39 Mark Barnes, "Explained: Vietnam's FiT Rates for Solar and Wind Power Projects," Vietnam Briefing, January 16, 2023, https://bit.ly/3uOANAM.

40 Valerie Teo and Nguyen Tan Tai, "Tax Incentives for Renewable Energy in Vietnam," Bloomberg Tax, October 27, 2020, https://bit.ly/41dgxoH.

41 James Guild, "Vietnam's $15.5 Billion Just Energy Transition Partnership Explained," The Diplomat, January 4, 2023, https://bit.ly/3GySd7c.

42 "Political Declaration on Establishing the Just Energy Transition Partnership with Viet Nam," Gov. UK., December 14, 2022, https://bit.ly/3NfzG3x.

43 Ibid.

44 Ibid.



Research Paper   |    January 2024  

15

Table 2 lists a series of policy contributors that have supported the rapid expansion of solar energy 
capacity in Vietnam in a very short period. Many of these can become replicable action items for 
policymakers in Iran for rapid transformation of the renewable energy landscape.

Table 2. Main Policy Framework in Vietnam's Successful Solar Energy Capacity Expansion and 

Corresponding Supporting Entity

Strategy Major Contributor or Entity

Government Support & 
Policy Framework

The Ministry of Industry and Trade (MOIT) released the revised Power Development Plan 
7 (PDP7) which sets ambitious goals for solar power.

Incentivizing Programs
Vietnam's MOIT launched the feed-in tariff (FIT) program in 2017, providing a higher-
than-market price for solar power for 20 years.

Infrastructure Planning
Electricity of Vietnam (EVN) has been key in developing the necessary grid infrastructure. 
They also handle approvals for solar projects to connect to the grid.

Attracting Investment
The FIT scheme, as well as tax incentives, attracted a range of international investors like 
Sharp (Japan),45 Trina 46, Jinko 47, JA (China), and Schletter Group 48 (Germany).

Workforce Development
Universities like the Hanoi University of Science and Technology and Ho Chi Minh City 
University of Technology have begun offering courses in renewable energy technology 
and management.

Monitoring and Evaluation
Regular evaluation is carried out by the government, notably by MOIT and the Ministry 
of Planning and Investment (MPI), to ensure the ongoing success of the FIT program and 
to make adjustments as needed.

R&D and Technological 
Innovation

The Vietnam Academy of Science and Technology has conducted research on improving 
solar cell efficiency. Many private companies have also invested in technological upgrades.

Environmental and Social 
Impact Assessments

Environmental Impact Assessments (EIAs) are required for all renewable energy projects 
by the Ministry of Natural Resources and Environment (MONRE). These studies help 
identify and mitigate potential environmental impacts.

45 "Sharp Energy Solutions Completes Solar Power Plant in Vietnam," Power Technology, July 2, 2020, https://bit.ly/487wNcO.

46 Beatriz Santos, "Trina Solar's New 6.5 GW Vietnam Wafer Plant to Exclusively Supply US Market," PV Magazine, January 12, 2023, https://bit.ly/472G45j.

47 "JinkoSolar's New 7GW Ingot/Wafer Facility in Vietnam to Strengthen the Sustainability of its Global Supply Chain by 2022," JinkoSolar, September 27, 
2021, https://bit.ly/3T8L0SI.

48 Petra Hannen, "Schletter Delivers Mounting Systems to 200 MW Vietnam Project," PV Magazine, July 26, 2018, https://bit.ly/482icQ0.
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It is also noteworthy that after continued growth in solar power capacity, Vietnam has become a 
victim of its own success, and this rapid expansion has presented challenges for the country's grid 
infrastructure. During 2022, the transmission lines that connect renewable energy projects to the 
national grid lack the capacity to handle spikes in supply, leading to curtailment and limitations 
on the operations of small-scale and industrial energy producers and prevent the full utilization 
of solar power generated by the public sector.49 To address this issue, this study recommends that 
policymakers implement measures to ensure the parallel development of grid infrastructure and 
transmission capacity alongside the expansion of renewable energy generation. This could include 
long-term planning for the construction of transmission lines and other grid infrastructure, as well 
as regulatory frameworks that facilitate the integration of renewable energy into the grid.

However, in contrast to Vietnam, Iran faces a significant water crisis, and any future energy strategy 
should address the water-energy nexus. The integration of large-scale distributed solar power 
systems for water desalination emerges as a compelling and viable strategy in Iran, especially 
because of its abundant solar insolation, and can reduce the potential risk of grid or transmission 
network bottlenecks. Utilizing solar power for water desalination aligns with sustainable energy 
policy frameworks by reducing greenhouse gas emissions and dependence on fossil fuels and 
enhance water security for both agricultural sector and drinking purposes.

The scalability of these systems is another advantage, ensuring that they can adapt to a wide 
spectrum of demand levels, ranging from individual rural communities to large urban centers and 
industries. Moreover, ongoing technological advancements are expected to improve the efficiency 
of both solar energy and desalination technologies, further enhancing their large-scale viability.

Lessons from Thailand's Initiatives in Energy Efficiency and 

Advanced Data Collection for Sustainable Systems

Thailand's energy efficiency initiatives provide a good example for Iran because they focus on 
practical, cost-effective measures that can be implemented across different sectors of the economy. 
The Thai government has successfully introduced policies and incentives that have encouraged the 
adoption of energy-efficient technologies and practices in industries, buildings, and transportation. 
These initiatives can be more easily adapted to Iran's context, where resources and budgets for 
energy efficiency improvements may be limited.

Under the 2018 Alternative Energy Development Plan (AEDP), integrated into the Power Development 
Plan (PDP) 2018 Rev., the Thai government is striving to develop more renewable energy power plants 
over the next 20 years and increase the proportion of renewable energy to 30 percent (including 

49 Lam Le, "After Renewables Frenzy, Vietnam's Solar Energy Goes to Waste," Al Jazeera, May 18, 2022, https://bit.ly/46NbT1L.
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imported hydropower) of total energy consumption by 2037. This includes 15.6 GW for solar, 5.8 GW 
for biomass, 3 GW for wind, 3 GW for hydro including imports from Laos, 0.9 GW from waste.50

Thailand, with a bold vision for energy efficiency, has laid out an extensive plan to reduce its 
energy intensity by 30 percent by 2036 compared to 2010 levels, according to the IEA OECD Energy 
Efficiency report in 2022. A central element of this energy transition strategy is the introduction and 
promotion of high-energy-performance technologies. In 2022, Thailand proactively adopted High 
Energy Performance Labels for 1-phase motors, 3-phase motors, and Variable Speed Drives (VSDs). 
Though voluntary, these labels serve as a critical tool to guide industries towards energy-efficient 
equipment selection. The use of high-efficiency motors and drives can result in significant energy 
savings, contributing to the country's ambitious energy intensity reduction goal. Continuing its 
efforts to improve energy efficiency, Thailand has also implemented innovative policy measures to 
accelerate the transition to electric vehicles (EVs). In May 2022, Thailand announced the introduction 
of EV tax and customs incentives for the period of 2022 - 2025. By targeting the purchase cost, these 
measures aim to eliminate the economic advantage of Internal Combustion Engine (ICE) vehicles 
over electric ones, thereby encouraging the adoption of EVs. Thailand's energy efficiency journey 
is not in isolation and aligns with the wider ASEAN initiative. Seven ASEAN countries, including 
Thailand, have been progressively implementing ISO 50001, a voluntary standard focused on energy 
management. Notably, certifications for this energy standard have surged by 24 percent from 2018 
to 2021. On the transportation front, the ASEAN Fuel Economy Roadmap targets an average fuel 
economy of 5.3 liters of gasoline equivalent (Lge) per 100 km for new light-duty vehicles by 2025, in 
contrast to the 2015 estimated average of 7.2 Lge/100 km. While none of the ASEAN member states 
have yet adopted fuel economy or CO2 emission standards for any modes of transport, Thailand, 
along with Indonesia, Malaysia, and Singapore, have taken significant strides through an agreement 
on technical measurement processes. In order to empower consumers to make informed choices, 
labeling of fuel economy and CO2/km emissions has been made mandatory in Thailand. This initiative 
aims to encourage consumer preference for energy-efficient and low-emission vehicles, thus 
indirectly promoting a more sustainable automobile sector. Thailand has also set a clear direction 
towards becoming a leader in the EV market. Its roadmap outlines ambitious targets, with 30 percent 
of domestic vehicle production being zero-emission vehicles (ZEVs) by 2030, and 100 percent of new 
vehicle registrations to be ZEVs by 2035.51

Thailand also demonstrates a successful example in receiving support from international 
organizations such as the World Bank, and under the Partnership for Market Readiness (PMR) 
program, the country was able to design and deploy new carbon pricing instruments to effectively 
reduce the greenhouse gas emissions. PMR has helped Thailand to develop an Energy Performance 
Certificate scheme database and Measuring, Reporting and Verification (MRV) System to measure 

50 "Alternative Energy Development Plan (2018–2037) Thailand (2019)," Climate Policy Database, 2019, https://bit.ly/4851FuF.

51 Energy Efficiency 2022 (Paris: International Energy Agency, 2022), https://bit.ly/3GtBe6a.
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the energy efficiency of commercial buildings and industries, to assess a legal framework for the 
Emissions Trading Scheme, which aims to cap the total level of greenhouse gas emissions and allows 
those industries with low emissions to sell their extra allowances to larger emitters.52

Drawing inspiration from John Doerr's principle in "Measure What Matters," one could assert that in 
the realm of energy efficiency, just as in business, we can only improve what we measure.53 Complete 
development and implementation of a program such as MRV can be crucial in Iran's move towards 
systematic energy efficiency initiatives. Accurate measurement of electricity consumption, GHG 
emissions, trends, losses, and potential savings are some of the immediate outcomes of replicating 
Thailand's MRV system. To replicate Thailand's MRV system, Iran must embark on a multipronged 
approach encompassing robust interagency cooperation, comprehensive capacity building, and 
judicious legislative amendments. Primary government entities such as the Ministry of Energy, the 
Ministry of Industry, Mine and Trade, and the Department of Environment would need to collaborate 
closely, potentially necessitating legislative changes to underpin the legal basis for MRV and delineate 
sector-specific obligations. An integral part of this process would be a systematic enhancement 
of Iran's ability to accurately measure energy use and emissions. This involves training personnel, 
investing in relevant equipment, and establishing standardized methodologies for measurement. 
Concurrently, the development of a robust data management system is crucial to facilitate effective 
reporting and storage of data, a task that may warrant involvement from the Ministry of Information 
and Communications Technology and might be a major IT undertaking.

As an example, the details provided by the MRV Working Group in Thailand Refrigeration and Air 
Conditioning Nationally Appropriate Mitigation Action (RAC NAMA)54 is a great example of how 
significant savings in both electricity consumption and GHG emissions can be achieved in various 
sectors such as residential and commercial.

A robust MRV system can serve as a fundamental building block for future smart energy demand 
management systems in a country like Iran. By providing accurate granular data on energy consumption 
and emissions, MRV systems are instrumental in formulating demand response strategies, a 
cornerstone of smart energy management. Such strategies rely on precise data to adjust energy 
consumption dynamically in response to supply conditions. Moreover, the detailed understanding of 
energy use patterns afforded by MRV systems is crucial for forward-looking infrastructure planning 
and efficient grid management, particularly as energy systems evolve to become more interconnected. 
The rich dataset generated through MRV can support the optimal operation of advanced technologies, 
such as smart meters, energy storage systems, and distributed energy resources.

52 "Supporting Thailand's Climate Goals through the World Bank Partnership for Market Readiness," The World Bank, November 15, 2021, 
https://bit.ly/3Tduz7u.

53 John E. Doerr, Measure What Matters: How Google, Bono, and the Gates Foundation Rock the World with OKRs (Portfolio/Penguin, 2018).

54 Irene Papst and Johanna Gloel, "Project MRV Tool Guidelines Thailand Refrigeration and Air Conditioning Nationally Appropriate Mitigation Action (RAC 
NAMA)," Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH, 2021, https://bit.ly/3T9yRwT.
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Singapore's Smart City Lessons for Data-Driven Urban Transformation 

in Energy and Sustainability

The accelerated growth of urban areas has resulted in increased global energy demand and carbon 
emissions. As the need to mitigate these environmental impacts intensifies, the smart city paradigm 
presents a viable approach, centering on energy efficiency and sustainable resource management. 
The smart city model capitalizes on advanced technology and data-driven decision-making to 
streamline public services, decrease energy consumption, and enhance sustainability. Singapore 
stands as a testament to this transformation, having strategically integrated smart technologies 
across its urban infrastructure.55

For countries like Iran, confronting the demands of rapid urbanization and managing large cities such 
as Tehran, the adoption of smart city strategies could prove instrumental in addressing challenges 
such as traffic congestion, air pollution, and energy wastage. As mentioned in the previous section, 
discussing the MRV system in Thailand, the driving force of this transformation lies in systematic 
data collection and analytics. With these tools, cities can implement data-informed decisions, 
pinpoint inefficiencies, and anticipate future requirements, fostering an environment for a resilient 
and sustainable urban future.

Singapore's smart city initiatives build on decades of planning and investment as the country has 
been at the forefront of leveraging technology to enhance economic development and public services 
since the early 1980s. The island country's journey towards becoming a smart city began with the 
inception of the National Computerization Plan (NCP) in 1980, which sought to modernize the civil 
service through computerization. This ambition was further fostered by the 1986 National IT Plan, 
which emphasized the promotion of IT literacy among Singaporeans, a reflection of the government's 
early understanding of the pivotal role IT would play in the future. The ambitious IT2000 plan was 
introduced in 1992, envisioning Singapore as an 'Intelligent Island'. This comprehensive roadmap 
aimed at harnessing IT to enhance the quality of life of its citizens and stimulate economic growth. 
From connecting homes and businesses to the internet to promoting IT in education and commerce, 
the IT2000 plan transformed Singapore into a globally competitive knowledge-based economy.56 At 
the turn of the century, the government introduced the e-Government Action Plans (eGAP I and eGAP 
II) in 2000 and 2003 respectively. This strategy was a step towards optimizing public services through 
electronic delivery, improving the efficiency and accessibility of government functions.57 Intelligent 

55 "Challenges and Opportunities of Developing Smart Cities in Emerging Economies," PlugandPlay APAC, March 28, 2023, https://bit.ly/3Rvo3YF.

56 Chun Wei Choo, "National Computer Policy Management in Singapore: Planning an Intelligent Island," Association for Information Science and 
Technology, vol. 32, (1995), pp. 152 - 156.

57 Lee Hsien Loong, "Launch of e-Government Action Plan II (eGAP II)," Infocomm Media Development Authority, July 15, 2003, https://bit.ly/3sYW7TI.
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Nation 2015 (iN2015) was another initiative launched in 2006, aiming at transforming Singapore into 
an intelligent nation and global city powered by INFOCOMM in a 10-year timeframe.58

However, current smart city landscape of Singapore is mainly a result of the Smart Nation Initiative 
launched in 2014, which aims to leverage digital technology to enhance socio-economic development 
and catalyze sustainable growth. The strategy revolves around several core national projects such as 
Smart Nation Sensor Platform (SNSP), National Digital Identity (NDI), e-payments, LifeSG, CODEX, 
GoBusiness, Punggol Smart Town, and Smart Urban Mobility.59

A large portion of Singapore's Smart Nation vision is built around energy efficiency through 
Intelligent Energy System (IES) attempts such as monitoring and guiding home consumers 
through smart meters and improve efficiency by smart streetlights.60 A significant issue in many 
large cities revolves around traffic congestion. This problem leads to increased energy use and 
higher exhaust emissions, which further harm urban ecosystems and degrade quality of life.61 
Research indicates that smart city initiatives could be key to reducing these long-term transport 
GHG emissions.62

The Land Transport Authority (LTA) in Singapore uses the Open Data & Analytics for Urban 
Transportation in Smart Nation Urban Mobility initiative to address traffic congestion through several 
measures such as using sensors installed on public buses to gather information on their real-time 
location and arrival times at various stops, collecting anonymized data from commuters' fare cards 
to help identify commuter hotspots, which enables them to better manage bus fleets and commuter 
demand. In addition, a combination of real-time traffic and weather data and historical data is used 
to help manage road traffic. In the coming years, a next-generation Electronic Road Pricing (ERP) 
system will use real-time traffic data to intervene more effectively by adjusting traffic light timings 
and providing priority for buses.63

In 2021, the Singapore government announced the Singapore Green Plan 2030 as a whole-of-nation 
movement to advance the country's national agenda on sustainable development. The Green Plan 
comprises five pillars that will influence all aspects of the citizens' lives: City in Nature, Sustainable 
Living, Energy Reset, Green Economy and Resilient Future.64

58 "Realising the iN2015 Vision: Singapore: An Intelligent Nation, A Global City, Powered by Infocomm," Infocomm Development Authority of Singapore 
(iDA), https://bit.ly/48oBejV.

59 "Our Strategic National Projects," Smart Nation Singapore, https://bit.ly/472HM6J.

60 Sang Keon Lee et al., "International Case Studies of Smart Cities: Singapore, Republic of Singapore," Inter-American Development Bank, June 2016,
https://bit.ly/3Ram7DA.

61 Yuhui Guo, Zhi Tang, and Jie Guo, "Could a Smart City Ameliorate Urban Traffic Congestion? A Quasi-Natural Experiment Based on a Smart City Pilot 
Program in China," Sustainability, Vol. 12, No. 6, (2020).

62 Jakub Zawieska and Jana Pieriegud, "Smart City as a Tool for Sustainable Mobility and Transport Decarbonisation ," Transport Policy, Vol. 63, (2018), pp. 
39 - 50.

63 Smart Nation Singapore, "Open Data & Analytics for Urban Transportation," accessed May 2023, https://www.smartnation.gov.sg/initiatives/
transport/open-data-analytics.

64 Green Plan Singapore 2030, "Overview," accessed May 2023, https://www.greenplan.gov.sg/overview.
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Under the Energy Reset pillar of Singapore's Green Plan 2030, the aim is to use cleaner energy 
sources across all sectors. Singapore will continue to maximize solar panel deployment, including on 
rooftops, reservoirs and other open spaces. The aim is to quintuple solar energy deployment to at least 
2 gigawatt-peak by 2030, equivalent to powering around 350,000 households a year, coupled with 
deploying Energy Storage Systems (ESS) to address solar intermittency and enhance grid resilience.65

For buildings, which account for over 20 percent of Singapore's emissions, greening them is a key 
strategy. The government aims to green 80 percent of Singapore's buildings by 2030 and have 80 
percent of new buildings be Super Low Energy buildings, and the greenest buildings will also be pushed 
towards an 80 percent improvement in energy efficiency.66 Another application of advanced digital 
technologies is in Singapore's Tengah project where the development of smart infrastructure exhibits 
sustainable energy practices and structures, designed using computer simulations and optimize wind 
flow to reduce heat and conserve energy. Energy-efficient features such as automated lighting and a 
centralized cooling system underline Tengah's commitment to reduced energy consumption.67

Many large urban areas in Iran, such as Tehran, mirror the issues faced by major cities like air pollution 
and environmental sustainability, traffic congestion, and energy efficiency. A Smart City framework 
could be key to mitigating these issues and improving the quality of life for the city's residents. The 
Smart City paradigm can help mitigate emissions and environmental risks associated with vehicular 
and industrial activities. A central component of this approach would be the implementation of 
a robust smart mobility strategy, integrating smart technologies for real-time tracking and route 
optimization. Another integral part of this strategy would be the adoption of a smart grid to optimize 
energy usage, thereby encouraging the utilization of renewable energy sources and reducing 
dependence on fossil fuels. Tehran is notorious for its heavy traffic congestion, which results in long 
travel times, escalates pollution, and diminishes the city's overall quality of life. The promotion of 
intelligent traffic management systems, enhanced by AI and IoT technology, could markedly improve 
traffic control in real-time. Such a system would alleviate congestion, optimize road use, and boost 
overall efficiency. Smart parking solutions, another key initiative, could significantly reduce the time 
spent searching for parking, a notorious contributor to traffic congestion.

Adopting PETRONAS' Decarbonization Strategies as an ASEAN NOC 68 Model

Malaysia's PETRONAS,69 is the world's strongest Oil & Gas brand, a title it has held since 2020. In 
2023, its Brand Strength Index (BSI) score stands at 89 out of 100, earning a corresponding AAA 

65 Green Plan Singapore 2030, "Energy Reset," accessed May 2023, https://www.greenplan.gov.sg/key-focus-areas/energy-reset/.

66 AsiaOne, "Singapore Green Plan 2030: 7 money-saving initiatives to adopt today," accessed May 2023, https://cutt.ly/ewH1TGye.

67 Natalie Marchant, "Singapore is Building a 'Forest Town' with Abundant Green Spaces and Underground Roads," World Economic Forum, April 16, 2021,
https://bit.ly/46Mhe9l.

68 National Oil Company

69 Petroliam Nasional Berhad (National Petroleum Limited).
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rating.70 The company's high BSI score is partly due to its commitment to the industry-wide energy 
transition, energy diversification, and sustainability improvement.71 In 2021, Malaysian energy 
corporation PETRONAS committed to the World Bank's ZRF by 2030 Initiative and the Task Force 
on Climate-related Financial Disclosures. This is in line with their aim to achieve Net Zero Carbon 
Emissions by 2050. Under the flaring initiative, PETRONAS has pledged to avoid and terminate 
routine flaring in oil field developments by 2030 and will start publicly reporting their flaring data 
annually in 2023. This forms part of PETRONAS's contribution to Malaysia's commitments under the 
Paris Climate Agreement.72

Flaring is a significant factor in the emission of substantial quantities of pollutants including CO2, SOx, 
NOx, and hydrocarbons, all of which can have detrimental impacts on both human health and the 
broader environment. Thus, a growing priority for industries involved is to either reduce flaring activities 
or recapture the gases emitted during the process. Notably, Iran, with its annual emission of 17.4 billion 
cubic meters (BCM) of flared gases, was the third-highest contributor to global gas flaring in 2021.73

Aside from flaring's environmental impacts, flaring (and venting) practices impose significant 
financial losses on Iran. For a comparative analysis, South Korea as the world's third largest importer 
of natural gas, imported approximately 60 BCM in 2021.74 Remarkably, the volume of natural 
gas flared by Iran surpasses 28 percent of the volume imported by South Korea in the same year. 
Another approach to better understand this number is assessing its electricity yield to charge EVs. 
Assuming an average power plant efficiency of 50 percent, and 15 percent loss due to factors such as 
transmission and EV charging conversion, by using Tesla Model 3 as an EV example with an average 
300 miles range, and 50 full charges per year, we can roughly estimate that 17.4 billion cubic meters 
of gas could charge over 20 million Tesla Model 3s annually.

Part of PETRONAS' efforts in reducing its GHG emissions is setting targets for reducing methane 
emissions from Scope 1 and Scope 2 emissions,75 a 50 percent target to reduce methane from its 
global operations by 2025 compared to the 2019 levels, which is to escalate to 70 percent by 2030,76 
demonstrating a repeated pattern of creating systematic measurement framework as key among 
the case studies presented in this research.

Similar to other ASEAN examples, partnership with the World Bank through the Global Gas Flaring 
Reduction (GGFR) and ZRF initiative is key in Malaysia and PETRONAS' success in moving towards 
sustainability goals. Emulating PETRONAS' decarbonization strategy, Iran can prioritize monitoring 
and reducing methane and other GHGs in its upstream sector. PETRONAS has continually expanded 

70 Brand Finance, "PETRONAS: Ramping Up Efforts Towards a Lower Carbon Future," Brand Finance, March 20, 2023, https://bit.ly/3uQsFQf.

71 Ibid.

72 "PETRONAS Promotes Transparency on Climate-Related Disclosures," PETRONAS, November 4, 2021, https://bit.ly/47MgJxr.

73 Mohammad Shahab-Deljoo et al., "A Techno-Economic Review of Gas Flaring in Iran and Its Human and Environmental Impacts," Process Safety and 
Environmental Protection, Volume. 173, (May 2023), pp. 642 - 665.

74 "Korea Natural Gas Security Policy," International Energy Agency, March 7, 2023, https://bit.ly/41rEsRr.

75 For definitions: "Scope 1 and Scope 2 Inventory Guidance," US Environmental Protection Agency, https://bit.ly/3sVNCsA.

76 Petronas Brandvoice, "Moving Toward Net Zero Carbon Emissions," Forbes, December 5, 2022, https://bit.ly/46MXHFR.
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its global presence and established joint ventures with other major NOCs appears to be aligned 
with their strategy,77 which makes partnerships with them a viable option for Iran. This facilitates 
investment in modern measurement technologies that can accurately pinpoint emission sources, 
coupled with the implementation of standardized protocols for consistent and transparent 
reporting. By setting and striving towards a goal of zero routine flaring and venting, Iran can not 
only reduce emissions but also improve operational efficiency. The resulting improvements can act 
as a springboard for further decarbonization efforts, including increasing energy efficiency, clean 
hydrogen production processes, and exploring carbon capture technologies.

Conclusion

This policy analysis strongly suggests that the paradigm shift in the global energy landscape necessitates 
a correspondingly transformative change in Iran's energy policy. This urgency is augmented by the 
escalating domestic energy security and sustainability crisis and the international concern over 
Iran's contributions to climate change and increased GHG emissions. In this context, this research 
investigated the potential of ASEAN countries as practical models for Iran. While these countries 
do not enjoy superpower status or advanced industrialization, their notable accomplishments in 
sustainable energy initiatives render them more relevant to Iran's socio-economic context. Their 
ability to navigate geopolitical complexities to garner financial and technological support from 
diverse countries and international organizations is commendable. Furthermore, their successful 
regional and international partnerships offer a robust blueprint for Iran to participate and follow.

Four specific ASEAN case studies were investigated: Vietnam, Thailand, Singapore, and Malaysia, 
each exhibiting a distinct approach to sustainable energy and offering lessons for Iran. Vietnam's 
accelerated development of renewable energy infrastructure, particularly solar energy, highlights 
the potential of renewable resources. Thailand's impressive advancements in energy efficiency, 
accompanied by the implementation of smart energy measurement and reporting systems, 
exemplify the importance of technological innovation and operational efficiency in the energy 
sector. Singapore's smart city initiative and urban traffic smart mobility showcase the value of 
integrating digital technology and environmental sustainability. Finally, Malaysia's successful efforts 
in decarbonization through its state-owned company PETRONAS demonstrate the strategic role that 
national oil companies can play in a country's energy transition.

Considering these case studies, Iran stands to benefit significantly by orienting its energy policy 
towards these ASEAN models. Nonetheless, it must be noted that the translation of these lessons into 
Iran's unique context will necessitate careful strategic planning, unwavering political commitment, 
and diligent execution. The challenges confronting Iran's energy sector are indeed formidable, but 
the potential dividends of a sustainable, efficient, and low-carbon energy sector, for both Iran and 
the global community, are substantial.

77 "PETRONAS, Saudi Aramco Announce Formation of Their Two New Joint Ventures in Malaysia," PETRONAS, March 28, 2018, https://bit.ly/3GvFBxp.
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