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ABSTRACT

The Group of 20 (G20) members have discussed energy security for many years, and 
now have an opportunity to modernize and redefine global, regional, and national 
energy security frameworks to align with the transition to a lower-carbon energy 
system. Member countries should take steps to ensure that emerging vulnerabili-
ties stemming from the rapid growth of new energy forms can be understood and 
managed both collectively and within their specific contexts. As all energy sectors 
transition, collective efforts toward energy security can progress by (i) developing a 
timely, transparent, and objective approach to data gathering and dissemination for 
the production, consumption, and trade of new energy forms and key mineral in-
puts; (ii) establishing an expert international advisory panel to the G20 on the topic 
of energy security in the context of energy transitions; and (iii) launching an effort on 
forward-looking energy security policy.

ناقــش أعضــاء مجموعــة العشــرين أمــن الطاقــة لســنوات عديــدة، ولديهــم اآلن فرصــة لتحديــث أطــر عمــل أمــن 
الطاقــة العالميــة واإلقليميــة والوطنيــة وإعــادة تعريفهــا لتتــاءم مــع التحــول إلــى أنظمــة طاقــة ذات انبعاثــات 
كربونيــة أقــل. ينبغــي للــدول األعضــاء اتخــاذ خطــوات مــن أجــل ضمــان إمكانيــة فهــم المخاطــر الظاهــرة الناتجــة 
عــن النمــو المتســارع ألشــكال الطاقــة الجديــدة وإمكانيــة إدارتهــا بشــكٍل إجمالــي وفــي ســياقاتها المحــددة علــى 

حــٍد ســواء. 
بينمــا تســير جميــع قطاعــات الطاقــة نحــو التحــول، مــن الممكــن أن تتقــدم الجهــود اإلجماليــة تجــاه أمــن الطاقــة 
مــن خــال )1( وضــع منهــج زمنــي وشــفاف وموضوعــي مــن أجــل جمــع البيانــات ونشــرها مــن أجــل إنتــاج أشــكال 
الطاقــة الجديــدة والمدخــات المعدنيــة الرئيســية واســتهاكها وتداولهــا؛ )2( تأســيس فريــق خبــراء استشــاري 
دولــي لمجموعــة العشــرين يختــص بموضــوع أمــن الطاقــة فــي ســياق انتقــاالت الطاقــة؛ و)3( إطــاق جهــود 

بشــأن سياســة أمــن الطاقــة االستشــرافية.
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CHALLENGE

The link between energy availability, price, and macroeconomic performance has 
been a subject of intense study for the last 50 years and has been central to the ener-
gy security context. Energy security has been a frequent topic for discussion at G20 
Summits and every “Leaders Declaration” since St. Petersburg (2013) has included 
a reference to energy security (Appendix). Those declarations originally focused on 
market transparency and improved data collection for oil, followed by natural gas. 
More recent Summits have further expanded their discussion to include “all energy 
sources and technologies” (G20 Buenos Aries 2018).

Despite the attention given to the topic of energy security, it still has no single, uni-
versally accepted definition (Bazilian and Roques 2008). Nonetheless, avoiding the 
macroeconomic malaise associated with an unanticipated price shock or availability 
of supply of energy is one salient definition (Bohi and Toman 1996). This definition 
has many variants, including the International Energy Agency’s (IEA) own definition 
of energy security as the uninterrupted availability of energy sources at an affordable 
price. For the most part, the examination and development of policies and infrastruc-
ture aimed at global and national energy security have been primarily focused on (i) 
consumer’s perspectives, an outgrowth of previous oil supply disruptions; and on (ii) 
oil markets, a result borne out of the predominance of oil in the energy mix and the 
availability of ample global market data on price, demand, and supply. Moreover, geo-
politics and various regional and international policy dimensions have, at times, been 
impacted by conflicting priorities between oil producers and consumers. This was a 
major driver for establishing the IEA in 1973 (Florini and Sovacool 2009). 

In its formal derivations, energy security requires a rigorous aggregation of dozens 
of variables that impact energy flows in the real world (for example, see Bazilian et 
al. 2006; Ang et al. 2015a). It can encompass the security of supply and security of 
demand as well as variables on the environment and efficiency (Jakstas 2020; Azzuni 
and Breyer 2017). The complexity of the issues embodied within energy security is 
broad and varies depending on the context and perspective from which it is evaluat-
ed (Bazilian et al. 2015). Thus, there is a lack of a common definition. One assessment, 
for example, noted at least 83 separate definitions of energy security presented in the 
literature over the past decade (Ang et al. 2015). 
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As the portfolio of energy choices expands, attention must shift to supply chains for 
all forms of energy. The supply chain function is a classic coordination problem. The 
scale of future global energy requirements alongside the need for energy sources 
with lower environmental impacts will have large implications for supply chain de-
velopment. In turn, energy security concerns will play an increasingly prominent role 
in establishing low vulnerability energy systems (Elkind 2010; Cherp and Jewell 2014; 
Finley 2019). Subsequently, the fundamentals of energy security have spilled into dis-
cussions about electricity sector resilience and reliability as the sector transitions to-
ward new technologies and energy sources. 

Concerns about climate change are central to government and private sector actions 
aimed at transitioning to a lower-carbon energy future. Moreover, declining costs are 
increasingly raising the prospect that economic competitiveness, even without gov-
ernment intervention, will drive more rapid adoption of new energy technologies. 
This will have far-reaching geopolitical implications as energy markets adjust, mak-
ing it important that emergent risks and vulnerabilities in the value chains of new 
technologies be adequately considered and addressed. The COVID-19 pandemic has 
caused many local, national, and international responses, and the full impact of these 
will likely be felt for years to come. For the energy sector, the fallout remains unclear 
(IEA 2020) despite ample prognostication, but the uncertainty could have profound 
implications. Steps to address future energy security, such as measures that enhance 
interest in international cooperation, are critical.

CHALLENGE
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Access to modern energy services is critical for continued global economic growth 
and achieving a better quality of life. Thus, it is critical to appropriately address emerg-
ing risks to all dimensions of energy security, including energy availability, affordabil-
ity, accessibility, and acceptability, while simultaneously meeting environmental ob-
jectives and growth in energy demand. As the world’s leading energy producers and 
consumers, G20 member countries have a unique role to play in advancing energy 
transitions, in part by ensuring that the security dimensions of the transition are ad-
dressed and remain high on the agenda of G20 deliberations. The importance of the 
G20 is underscored by the fact that they account for over 80% of the world’s primary 
energy consumption and energy-related CO2 emissions, and about 75% of its energy 
production (BP 2019).

Moreover, unlike the current IEA-Organization of the Petroleum Exporting Countries 
(OPEC) dialogue for oil security, the G20 can take the energy discussion beyond the 
traditional, at times adversarial, producer-consumer dynamic. Additionally, a more 
constructive conversation can be facilitated by the G20 leadership by placing the 
matter within the higher context of economic growth and climate change. This will 
only grow in importance as new, lower-carbon energy sources are increasingly uti-
lized. G20 members vary widely in their energy mix, exposure to energy trade, and 
perceived energy security risks. Their national policies will reflect specific attributes 
of their domestic economic and energy situations. However, as a group, they share 
common interests, including ensured access to energy to fuel sustainable economic 
growth and stable, transparent energy markets. Subsequently, the G20 can ultimate-
ly provide an important forum for multilateral energy diplomacy.

In acknowledging the G20 declaration in Osaka (2019), “… the importance of global 
energy security as one of the guiding principles for the transformation of energy sys-
tems, including resilience, safety and development of infrastructure and undisrupted 
flow of energy from various sources, suppliers, and routes,” (G20 Osaka 2019) we make 
three policy recommendations.

PROPOSAL 
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Proposal 1: Expand data gathering and dissemination on global clean energy val-
ue chains 
I. Rationale
To inform effective decision making, valid, publicly-available data is essential. How-
ever, rigorous, objective, timely information on global markets for new energy forms 
and key mineral inputs is not yet at the standard enjoyed by more established energy 
forms. For example, the global production of minerals used in electric vehicle bat-
teries is highly concentrated and potentially vulnerable to supply disruptions. More 
generally, energy transition technologies with important mineral-based value chain 
dependencies include not just electric vehicles but also solar photovoltaics, wind en-
ergy, concentrated solar power, LED lights, power infrastructure, and fuel cells. Key 
minerals that must be considered include lithium, cobalt, rare earth elements (REEs)1,  
indium, tellurium, and silver (Lee et al. 2020). Separately, energy transitions are char-
acterized by digitally connected energy infrastructure, which can be vulnerable to 
cyber-attacks (Griffiths 2019; IEA 2017). Comprehensive, timely, publicly-available data 
is lacking for all of these.

Accordingly, and building on past recommendations (IEA 2018), the G20 should 
launch an initiative to collect data on infrastructure, production, consumption, trade, 
and resource availability for clean energy, particularly renewable energy resources 
and supporting technologies, and the key minerals likely to play a growing role in a 
future low-carbon global energy system.

II. Suggestions for implementation
Potential templates abound, including the United Nations’ (UN) International Recom-
mendations for Energy Statistics; the Joint Organisations Data Initiative (JODI); the 
IEA’s Energy, Statistics, and Energy Efficiency Indicators Manuals; and the UN’s efforts 
to develop indicators for its Sustainable Development Goals (SDGs; IEA 2018). The US 
State Department’s recent Energy Resource Governance Initiative and related tool kit 
is also a good example2.  Such an effort should also seek to:

•  Develop systems to organize and display data in a timely fashion and consistent 
units across countries and energy sources.

PROPOSAL 

1.   The term “rare earths” refers to 17 elements often found in the same ore deposits, including cerium, dys-
prosium, erbium, europium, gadolinium, holmium, lanthanum, lutetium, neodymium, praseodymium, 
promethium, samarium, scandium, terbium, thulium, ytterbium, and yttrium.

2.  For examples, see: https://iea.org/data-and-statistics, https://www.jodidata.org, https://www.ergi.tools.
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PROPOSAL 

•  Identify and model best practices for energy data transparency, collection, harmo-
nization, organization, and presentation.

Proposal 2: Create an international expert advisory panel
Rationale
To ensure a collaborative approach that builds on existing centers of expertise and 
represents the diverse interests of G20 members, an advisory panel composed of in-
ternational experts should be convened. Ideally, such a group would include a range 
of academic, industry, and government perspectives, representing both producers 
and consumers, as well as expertise in both established and new energy forms and 
key minerals. To facilitate robust and balanced conversations, one member should be 
nominated by each G20 member country and serve a fixed term of five years to main-
tain continuity, with one-fifth of the membership rotating off the panel each year. 

Suggestions for implementation
This group would be charged with:

•  Developing a common basis for evaluating and defining energy security and its 
key dimensions. This includes designing and testing metrics for energy security, 
particularly during a low-carbon energy transition, as well as understanding poten-
tial similarities and differences for various energy forms and inputs. The substantial 
existing body of literature provides the basis for this work (for example, Singh et al. 
2019; Gasser 2020). For example, how might the security implications for fuels differ 
from inputs such as non-fuel minerals used for various energy technologies?

•  Assessing the potential vulnerabilities and risks that member countries could face 
in driving a rapid transition of the energy system toward greater use of lower-car-
bon energy sources. Developing an accepted protocol for such an assessment with-
in the G20 could then lead to broader adoption across other regions, which could 
be the basis for international discourse in many dimensions.
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Proposal 3: Launch a collaborative effort to examine current energy security 
policies, programs, and agreements
Rationale
The G20 should recognize that the current international energy security framework 
is built around individual national policies, with many focused on hydrocarbons and 
particularly oil, as well as collaborative multinational arrangements (including the IEA’s 
Emergency Response System). The G20 should, therefore, encourage a coordinated, 
parallel approach to expand the existing framework to align with the transition 
to a lower-carbon energy system. Global alignment on energy security policies is 
important, considering the COVID-19 pandemic’s impact on energy demand and 
global supply chains. The policy response at local and national levels will influence the 
state of energy-related capital stock for years to come, and hence, determine energy 
security and energy transition outcomes in the years ahead.

Suggestions for implementation
The G20 should encourage member countries, both individually and collectively, 
to actively assess new policies to mitigate and manage emerging energy security 
vulnerabilities and risks associated with energy transitions. While national policies will 
vary based on the wide differences in the energy mix and perceived security risks, 
member countries should use this process to build consensus for—and a shared 
vision of—appropriate areas for collective action.

This effort can be housed in a new, permanent G20 workstream, or a new multinational 
organization dedicated to energy security spanning the full range
of countries and fuels.

•  This could be done in concert with interested third-parties such as the IEA, 
International Renewable Energy Agency (IRENA), OPEC, Organisation for Economic 
Co-operation and Development, and the International Energy Forum (IEF).

  o  In particular, the IEA’s framework for sharing data, aligning (and reviewing) 
national policies, and coordinating collective action in case of oil supply 
disruptions (including treaty obligations) can serve as a useful template for 
coordinated efforts to address the security of new energy forms and key 
minerals.

  o  The dialogue between producers and consumers facilitated by the IEF and 
JODI can also serve as exemplars for future cooperation.

PROPOSAL 
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•  Areas of obvious inclusion are policy changes that recognize shifting trade and 
market landscapes in energy transitions as well as a potential need for augmented 
IEA-style cooperative agreements that will underpin energy security in the future.

•  The policy implications of power sector transition will also be a key focus for G20 
members. Key considerations will be the roles of coal and natural gas in power 
sector transition, power system flexibility and supporting electricity market reforms, 
regional electricity market integration, flexibility in gas markets, digitalization and 
cybersecurity, and end-use sector coupling.

PROPOSAL 
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Disclaimer
This policy brief was developed and written by the authors and has undergone a peer 
review process. The views and opinions expressed in this policy brief are those of the 
authors and do not necessarily reflect the official policy or position of the authors’ 
organizations or the T20 Secretariat.
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APPENDIX

Previous G20 “Leaders’ Declaration” mentions of energy security

2020 (Via Videoconference: Extraordinary Energy Ministers Meeting Statement): “We 
recognize that energy security is a key enabler for economic activity, an essential 
element of energy access, and a cornerstone of energy market stability.” https://g20.
org/en/media/Documents/G20_Extraordinary%20Energy%20Ministers%20Meeting_
Statement_EN_v1.pdf

2019 (Osaka): “… the importance of global energy security as one of the guiding 
principles for the transformation of energy systems, including resilience, safety, and 
development of infrastructure and undisrupted flow of energy from various sources, 
suppliers, and routes.” https://g20.org/en/g20/Documents/2019-Japan-G20%20
Osaka%20Leaders%20Declaration.pdf

2018 (Buenos Aires): “We acknowledge the role of all energy sources and technologies 
in the energy mix and different possible national paths to achieve cleaner energy 
systems under the term ‘transitions.’ We will promote energy security, sustainability, 
resilience, efficiency, affordability, and stability, acknowledging that there are varied 
sources of energy and technological advances to achieve a low emissions future.” 
https://g20.argentina.gob.ar/en/documents

2017 (Hamburg): “Recalling the G20 Principles on Energy Collaboration, we regard 
energy security as one of the guiding principles for the transformation of our energy 
systems, and we will continue to work on open, flexible, and transparent markets 
for energy commodities and technologies.” https://www.g20germany.de/Content/
EN/_Anlagen/G20/G20-leaders-declaration_nn=2186554.html

2016 (Hangzhou): “In line with the G20 Principles on Energy Collaboration, we reaffirm 
our commitment to building well-functioning, open, competitive, efficient, stable 
and transparent energy markets, fostering more effective and inclusive global energy 
architecture to better reflect the changing realities of the world’s energy landscape, 
and shaping an affordable, reliable, sustainable and low greenhouse gas (GHG) 
emissions energy future while utilizing energy sources and technologies. We stress 
that continued investment in energy projects and better regional interconnection, 
particularly in sustainable energy projects, remains critically important to ensuring 
future energy security and preventing economically destabilizing price spikes.” 
http://www.g20chn.org/English/Documents/Current/201609/t20160906_3395.html
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2015 (Antalya): “We will continue to promote transparent, competitive, and well-
functioning energy markets, including gas markets. We stress the importance of 
diversification of energy sources and continued investments for increased energy 
security.”http://www.g20.utoronto.ca/2015/151116-communique.html

2014 (Brisbane): “Global energy markets are undergoing significant transformation. 
Strong and resilient energy markets are critical to economic growth. Today we 
endorse the G20 Principles on Energy Collaboration. … Improving energy efficiency 
is a cost-effective way to help address the rising demands of sustainable growth 
and development, as well as energy access and security.” http://www.g20.utoronto.
ca/2014/2014-1116-communique.html

2013 (St. Petersburg): “We share a common interest in developing cleaner, more 
efficient, and reliable energy supplies … We welcome efforts aimed at promoting 
sustainable development, energy efficiency, inclusive green growth, and clean 
energy technologies and energy security for the long-term prosperity and well-
being of current and future generations in our countries.” http://www.g20.utoronto.
ca/2013/2013-0906-declaration.html

APPENDIX
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