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Are energy transitions
an opportunity or risk to
climate security?

KEY MESSAGES

> Increase cooperation on many levels and between stakeholders.
A decentralized energy system will require greater cooperation to protect against
patchy coverage.

> Strengthen the dialogue with adopters and impacted communities.
Ifimplemented properly, renewable energy transitions could pose a huge
opportunity to help increase access to energy, security, and clean drinking water.

> Make sure that communities benefit, and cushion potential negative impacts
by providing the right governance framework. Equitably distributing the
benefits of renewables will be key to the success of energy transitions and making
communities agents of stability and security.

www.climatesecurity.cgiar.org



PANELLISTS AND SHORT SUMMARY

Thiswebinar took place just weeks after COP26, where the international community bolstered
global commitments to mitigate the climate crisis. Much of the discussion focussed on paths
to reduce emissions from the energy sector, source of almost two thirds of global greenhouse
gas emissions. However, little attention was given to the possible repercussions for global
geopolitics and security as a result of a rapid transition from fossil fuels. Given the reliance
of some of the most fragile and volatile states on rents and revenues from coal, gas and oil,
how these states will cope economically following an energy transition is concerning. There
is, however, much room for optimism. The global transition to renewables may represent an
opportunity rather than risk for climate security. Greener energies are more decentralized
than fossil fuels, presenting opportunities for more equitable distribution of benefits,
reaching vulnerable communities, as well potentially offering improvements to human
health and security.

Given all this, our discussion focussed on the following key questions:

What are the main risks when it comes to energy transitions in terms of global and local
stability? How might geopolitics change because of low carbon transitions?

What about politically unstable countries? How can they wean themselves off fossil fuels
without contributing to greater instability nationally and internationally?

How can renewable energies foster stability and peace and bring sustainable
development to local communities?

For this webinar, we were joined by a distinguished panel of experts, consisting of:

Jesus Quintana Garcia, Director General, International Center for Tropical Agriculture (CIAT)
and Managing Director of the Americas for the Alliance Bioversity International and CIAT,
CGIAR.

Karen Smith Stegan, Professor of Political Science, Jacobs University, Bremen gGmbH.
Bessma Mourad, Operations and Planning Lead, Energy Peace Partner.

Claudia Ringler, Deputy Division Director, Environment and Production Technology Division,
International Food Policy Research Institute (IFPRI), CGIAR.
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WHY THIS WEBINAR

COP26 cemented commitments from countries to do more to mitigate the climate crisis.
Increasingly galvanized climate protests and serious calls from scientists formed a precursor
to the conference, where countries gathered to negotiate plans to limit global warming to
1.5°C. One of the most polluting sectors is energy, and so this was the focus of many of the
discussions. Besides its importance for the global economy, energy can play a role in driving
global conflicts. However, the potential repercussions of energy transitions have remained
relatively underexplored, both at the conference, and in public and academic discourse more
generally.

The transition to lower carbon energies is likely to have multiple impacts, many of which are
expected to be positive for human health and wellbeing. Nonetheless, as we transition away
from fossil fuels, there may be negative consequences for security. For instance, 90% of Iraq’s
government revenue comes from oil, which means the move towards net zero will deprive this
fragile state of key revenue, unless it’s able to diversify its economy away from oil. This will
likely both impact Irag’s and international security.

Against this backdrop, this webinar aimed to offer a space for critical reflection on the potential
impact to security of the energy transition and on ways to restrict any negative impacts and
best take advantage of opportunities to build peace through this transition.

For more information about our webinar on energy transitions and climate
security, click here.
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RENEWABLES' POTENTIAL TO DRIVE CONFLICT

Although the decentralized nature of renewables may negate the international tensions
that often surround fossil fuels - as can be seen in the North Stream gas pipeline dispute
between Russia and the European Union (EU) - not all elements of renewables are completely
decentralized. Chokepoints in supply chains may fuel tensions between nation states. Rare
earths (like neodymium, which is needed for magnets in electrical motors and wind turbines)
are highly concentrated (Hache 2016; Smith Stegen 2015). Indeed, the International Energy
Agency (IEA) estimates that China and the Democratic Republic of Congo are responsible for
about 60-70% of cobalt and rare earth production respectively (IEA 2021d).

Economic strain from the energy transition may also cause tensions. Many of those countries
expected to lose out because of their high dependency on fossil fuel-related revenues are
politically unstable. The Middle East and North Africa (MENA) region is in general greatly
dependent on revenues from fossil fuels, especially from oil and gas, which often account for
more than 40% of government resources in many of the region’s countries (IRENA 2019).

Tensions may also be seen at the intra-state level, especially if renewable energy projects do not
consider the desires of the communities on which they impact most. Conflict potential might be
relatively benign but obstructive like the famous “NIMBY” (not in my back yard) attitude as seen
in many wind power developments in the EU (Botetzagias et al. 2015). However, there have
been cases when such objections become more serious, leading to civilian violence and rioting.

This issue could also become a problem when renewable energy sources compete for land.
However, contrary to fossil fuels, which need constant drilling and mining, land surfaces
dedicated to renewable energy production stay roughly the same over decades. Once this
factor is taken into consideration, renewable energy installations (with the likely exception of
bioenergy) are less land intensive than fossil fuel energies (Trainor, McDonald, and Fargione
2016).
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Renewable energies (sun, wind, water) are less geographically centralized which could make
the system less prone to international conflict (Smith Stegen 2018; Vakulchuk, Overland,
and Scholten 2020; Lacher and Kumetat 2011; Scholten and Bosman 2016). Each country,
theoretically, has the potential to exploit its renewable energy sources and even though huge
innovation challenges remain, particularly in lesser developed countries (Lema, lizuka, and
Walz 2015), renewable energies have become the cheapest energy option in many places and
are expected to become even cheaper compared to fossil fuel generation in the future (Ram et
al. 2018). This might reduce dependencies on other countries for energy, thus providing for a
more balanced global energy market (Scholten and Bosman 2016; Mansson 2015).

Moreover, there is no reason to believe that international trade in renewable technologies will
decline. While there remain barriers to trading renewables (Nie 2014), modeling international
trade flows for the Nordic countries (Khan et al. 2020) finds that trade increased with increasing
renewable uptake. Thisin turn might have a positive impact on global stability as international
trade generally benefits peace (Hegre, Oneal, and Russett 2010; Polachek and Seiglie 2007),
although this link has been disputed by some (Barbieri and Schneider 1999).

When it comes to minerals and rare earths, the International Renewable Energy Agency
(IRENA) argues that minerals and rare earth materials are not rare at all (IRENA 2019) and
their importance for renewable industries might be exaggerated. For instance, only 2%
of wind turbines use cobalt (IRENA 2019). What is true however is that the market is highly
concentrated as mining them is difficult and expensive (Smith Stegen 2018). Nonetheless,
while theseinterdependencies are not necessarily a contributing factor to global stability, the
economic and geopolitical impact of rare earth and minerals mining might be less negative
than is often portrayed.

On the regional and national scale, renewable energy grids are expected to become more
interconnected across borders. While this might be a source of conflict, regional integration
and cooperation are often thought to increase trade and prosperity (Balassa 1994; Mattli 1999)
as well as strengthen security (Slocum-Bradley and Felicio 2006). Indeed, renewable energies
could be seen as a facilitator or even reason to cooperate thus giving even competing parties
incentives to work together instead of against each other.

Renewables are expected to lead to a more decentralized energy and electricity system,
which to a significant extent is owned by citizens. In Germany, roughly 41% of all renewable
capacity is owned by farmers, cooperatives and individuals (Yildiz et al. 2019). Here, concepts
of “energy democracy” (Stephens 2019) and localized “(clean) energy communities” (Gui and
MacGill 2018) contribute to localized sustainable development and a more democratic energy
system which in turn could contribute to a more stable and equitable society.
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POLICY AND PROGRAMMING 4 PEACE

The decentralized nature of renewable energy offers huge potential to bolster cooperation
and collaboration. However, to take advantage of this, policymakers need to move beyond
engaging in zero-sum games as has been seen in the fossil fuel energy system. Karen Smith
Stegen, Professor at Jacobs University, Bremen, noted during our webinar that energy
transitions mightincrease the need for regional cooperation as larger scale renewable projects
are often more spread out geographically and interconnected across borders to protect
against intermittent coverage. Using international fora such as the G7, the G20, or regional
organizations such as the Association of Southeast Asian Nations (ASEAN), Mercado Comun
del Sur (MERCOSUR), or the African Union (AU) to steer global energy transitions might be a
needed step to encourage coordination (Ruttinger et al. 2015).

Increased cooperation might be especially warranted in the fields of minerals and rare earths
inorderto avoid supply bottlenecks (IEA2021d). Another area where international cooperation
could be intensified is environmental standards; especially when it comes to the production of
rare earths and minerals. Setting global standards will make sure mining for materials needed
for renewables does not repeat the same mistakes as coal or other raw materials mining.

At a more local level, talking to communities will be key to making the deployment of
renewables a success. Jesus Quintana Garcia stressed the need to enter into a dialogue with
stakeholders who are expected to adopt renewable energies and to understand their needs and
preferences. This is particularly true in conflict-prone contexts where stakeholder engagement
and development on equal terms is preferable to top-down approaches which ignore the
needs of local communities (Khaldi and Sunikka-Blank 2020; O. Johnson et al. 2016). Also, only
if community needs are met can renewable energies be a more democratic energy source, one
that fosters a sense of community, trust and accountability; all factors conducive to stability
and peace.

Investing in education, training and skills will be important to build the capacity needed for
this energy transition. This applies both for comparatively low-level competencies, such as
maintaining and repairing small-scale miniand off-grid installations, and for medium and high-
level skills such as constructing, maintaining or improving renewable energy sources. Energy
transitions could help bring economic growth. Research has shown how regional innovation
systems (Asheim and Gertler 2006) based on clean technology could help to revitalize former
fossil fuel dependent regions, but only if local populations benefit from such innovations
(Campbell and Coenen 2017; Coenen, Campbell, and Wiseman 2018).
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FINANCE 4 PEACE

Another precondition for successful renewable implementation, one which allows them to
contribute to stability, isan adequate finance and business model. As shown above, community
buy-in is of utmost importance. Some experts argue that within communities, the poorest and
most vulnerable would not be able to afford the installations or the recurring costs of using
them. Here, adapted business and finance models are needed to ensure that a large number
of people can benefit from theirimplementation for a long period of time.

EVIDENCE 4 PEACE

Further research is needed to investigate the links between the deployment of renewables
and security and stability, to learn more about possible causalities and specific dynamics. This
could be done by enriching our understanding of the link between security and renewables,
via case studies, or more formally by identifying indicators which would tell stakeholders
about the possible relationship between energy transitions, renewables deployment, security
and peace. Moreover, more research into how to avoid land-use change and any negative
impact on food security is needed. Claudia Ringler also noted during the webinar that a deeper
understanding of what stable legal frameworks that allow for more cooperation might look
like is needed.

Are energy transitions an opportunity or risk to climate security?



RESOURCES

Asheim, Bjarn T., and Meric S. Gertler. 2006. “The
Geography of Innovation: Regional Innovation Systems.”
In The Oxford Handbook of Innovation. Oxford:

Oxford University Press. https://doi.org/10.1093/
oxfordhb/9780199286805.003.0011

Balassa, Bela. 1994. “The Theory of Economic Integration:
An Introduction.” In The European Union: Readings on the
Theory and Practice of European Integration, edited by
Brent F. Nelsen and Alexander C-G. Stubb, 125-37. London:
Macmillan Education UK. https://doi.org/10.1007/978-1-
349-23984-9_15

Barbieri, Katherine, and Gerald Schneider. 1999.
“Globalization and Peace: Assessing New Directions
in the Study of Trade and Conflict.” Journal of
Peace Research 36 (4): 387-404. https://doi.
org/10.1177/0022343399036004001

Botetzagias, losif, Chrisovaladis Malesios, Anthi Kolokotroni,
and Yiannis Moysiadis. 2015. “The Role of NIMBY in
Opposing the Siting of Wind Farms: Evidence from Greece.”
Journal of Environmental Planning and Management 58
(2): 229-51. https://doi.org/10.1080/09640568.2013.851596

Campbell, Stephanie, and Lars Coenen. 2017. “Transitioning
beyond Coal: Lessons from the Structural Renewal of
Europe’s Old Industrial Regions.” Australian National
University.https://coaltransitions.files.wordpress.
com/2017/11/australian-coal-transition-industrialization-
final.pdf

Coenen, Lars, Stephanie Campbell, and John Wiseman.
2018. “Regional Innovation Systems and Transformative
Dynamics: Transitions in Coal Regions in Australia and
Germany.” In New Avenues for Regional Innovation
Systems - Theoretical Advances, Empirical Cases and
Policy Lessons, edited by Arne Isaksen, Roman Martin, and
Michaela Trippl, 199-217. Cham: Springer International
Publishing. https://doi.org/10.1007/978-3-319-71661-9_10

Gui, Emi Minghui, and lain MacGill. 2018. “Typology of Future
Clean Energy Communities: An Exploratory Structure,
Opportunities, and Challenges.” Energy Research & Social
Science, Energy and the Future, 35 (January): 94-107.
https://doi.org/10.1016/].erss.2017.10.019

Hache, Emmanuel. 2016. “La géopolitique des énergies
renouvelables : amélioration de la sécurité énergétique
et / ou nouvelles dépendances ?” Revue internationale et
strategique N° 101 (1): 36-46

Hegre, Havard, John R Oneal, and Bruce Russett. 2010.
“Trade Does Promote Peace: New Simultaneous
Estimates of the Reciprocal Effects of Trade and Conflict.”
Journal of Peace Research 47 (6): 763-74. https://doi.
org/10.1177/0022343310385995

IEA. 2021d. “The Role of Critical Minerals in Clean Energy
Transitions.” Paris: International Energy Agency

IRENA. 2019. “A New World: The Geopolitics of the Energy
Transformation.” Abu Dhabi: IRENA. https://www.irena.
org/publications/2019/Jan/A-New-World-The-Geopolitics-
of-the-Energy-Transformation

Khan, Syed Abdul Rehman, Zhang Yu, Amine Belhadi,
and Abbas Mardani. 2020. “Investigating the Effects
of Renewable Energy on International Trade and
Environmental Quality.” Journal of Environmental
Management 272 (October): 111089. https://doi.
org/10.1016/j.jenvman.2020.111089

Lacher, Wolfram, and Dennis Kumetat. 2011. “The Security
of Energy Infrastructure and Supply in North Africa:
Hydrocarbons and Renewable Energies in Comparative
Perspective.” Energy Policy, At the Crossroads: Pathways of
Renewable and Nuclear Energy Policy in North Africa, 39 (8):
4466-78. https://doi.org/10.1016/j.enpol.2010.10.026

Johnson, Oliver, Anne Nyambane, Emmanuel Cyoy, and
Lloyd George Oito. 2016. “County Energy Planning in
Kenya: Local Participation and Local Solutions in Migori
County.” SEI Working Paper 2016-01. Nairobi: Stockholm
Environment Institute (SEI).

Khaldi, Yasser M., and Minna Sunikka-Blank. 2020.
“Governing Renewable Energy Transition in Conflict
Contexts: Investigating the Institutional Context in
Palestine.” Energy Transitions 4 (1): 69-90. https://doi.
org/10.1007/541825-020-00024-z

Lema, Rasmus, Michiko lizuka, and Rainer Walz.
2015. “Introduction to Low-Carbon Innovation and
Development: Insights and Future Challenges for
Research.” Innovation and Development 5 (2): 173-87.
https://doi.org/10.1080/2157930X.2015.1065096

Mattli, Walter. 1999. “Explaining Regional Integration
Outcomes.” Journal of European Public Policy 6 (1): 1-27.
https://doi.org/10.1080/135017699343775

Mansson, André. 2015. “A Resource Curse for Renewables?
Conflict and Cooperation in the Renewable Energy Sector.”
Energy Research & Social Science 10 (November): 1-9.
https://doi.org/10.1016/].erss.2015.06.008

Nie, Zheng. 2014. “Trade Barriers for Renewable Energy.”
February 19, 2014. https://globaledge.msu.edu/blog/
post/3657/trade-barriers-for-renewable-energy

Polachek, Solomon W., and Carlos Seiglie. 2007. “Chapter
31 Trade, Peace and Democracy: An Analysis of Dyadic
Dispute.” In Handbook of Defense Economics, edited by
Todd Sandler and Keith Hartley, 2:1017-73. Handbook
of Defense Economics. Elsevier. https://doi.org/10.1016/
S1574-0013(06)02031-X

Ram, Manish, Michael Child, Arman Aghahosseini, Dmitrii
Bogdanov, Alena Lohrmann, and Christian Breyer. 2018.
“A Comparative Analysis of Electricity Generation Costs
from Renewable, Fossil Fuel and Nuclear Sources in
G20 Countries for the Period 2015-2030.” Journal of
Cleaner Production 199 (October): 687-704. https://doi.
org/10.1016/j.jclepro.2018.07.159

Ruttinger, Lukas, Dan Smith, Gerald Stang, Dennis Ténzler,
and Janani Vivekananda. 2015. “A New Climate For Peace.
Taking Action on Climate and Fragility Risks.” Berlin:
Adelphi.

Scholten, Daniel, and Rick Bosmans. 2016. “The Geopolitics
of Renewables; Exploring the Political Implications of
Renewable Energy Systems.” Technological Forecasting
and Social Change 103 (February): 273-83. https://doi.
org/10.1016/j.techfore.2015.10.014

Slocum-Bradley, Nikki, and Tania Felicio. 2006. “The Role
of Regional Integration in the Promotion of Peace and
Security.” United Nations University. http://cris.unu.edu/
sites/cris.unu.edu/files/0-2006-2.pdf

Smith Stegen, Karen. 2015. “Heavy Rare Earths, Permanent
Magnets, and Renewable Energies: An Imminent Crisis.”
Energy Policy 79 (April): 1-8. https://doi.org/10.1016/].
enpol.2014.12.015

Are energy transitions an opportunity or risk to climate security?


https://doi.org/10.1093/oxfordhb/9780199286805.003.0011
https://doi.org/10.1093/oxfordhb/9780199286805.003.0011
https://doi.org/10.1007/978-1-349-23984-9_15
https://doi.org/10.1007/978-1-349-23984-9_15
https://doi.org/10.1177/0022343399036004001
https://doi.org/10.1177/0022343399036004001
https://doi.org/10.1080/09640568.2013.851596 
https://doi.org/10.1007/978-3-319-71661-9_10 
https://doi.org/10.1016/j.erss.2017.10.019 
https://doi.org/10.1177/0022343310385995
https://doi.org/10.1177/0022343310385995
https://www.irena.org/publications/2019/Jan/A-New-World-The-Geopolitics-of-the-Energy-Transformation
https://www.irena.org/publications/2019/Jan/A-New-World-The-Geopolitics-of-the-Energy-Transformation
https://www.irena.org/publications/2019/Jan/A-New-World-The-Geopolitics-of-the-Energy-Transformation
https://doi.org/10.1016/j.jenvman.2020.111089 
https://doi.org/10.1016/j.jenvman.2020.111089 
https://doi.org/10.1016/j.enpol.2010.10.026 
https://doi.org/10.1007/s41825-020-00024-z 
https://doi.org/10.1007/s41825-020-00024-z 
https://doi.org/10.1080/2157930X.2015.1065096
https://doi.org/10.1080/135017699343775
https://doi.org/10.1016/j.erss.2015.06.008 
https://globaledge.msu.edu/blog/post/3657/trade-barriers-for-renewable-energy 
https://globaledge.msu.edu/blog/post/3657/trade-barriers-for-renewable-energy 
https://doi.org/10.1016/S1574-0013(06)02031-X
https://doi.org/10.1016/S1574-0013(06)02031-X
https://doi.org/10.1016/j.jclepro.2018.07.159 
https://doi.org/10.1016/j.jclepro.2018.07.159 
https://doi.org/10.1016/j.jclepro.2018.07.159 
https://doi.org/10.1016/j.jclepro.2018.07.159 
https://doi.org/10.1016/j.jclepro.2018.07.159 
https://doi.org/10.1016/j.jclepro.2018.07.159 
https://doi.org/10.1016/j.jclepro.2018.07.159 
https://doi.org/10.1016/j.jclepro.2018.07.159 
https://doi.org/10.1016/j.jclepro.2018.07.159 
https://doi.org/10.1016/j.jclepro.2018.07.159 
https://doi.org/10.1016/j.jclepro.2018.07.159 
http://cris.unu.edu/sites/cris.unu.edu/files/O-2006-2.pdf
http://cris.unu.edu/sites/cris.unu.edu/files/O-2006-2.pdf
https://doi.org/10.1016/j.enpol.2014.12.015
https://doi.org/10.1016/j.enpol.2014.12.015

———.2018. “Redrawing the Geopolitical Map: International
Relations and Renewable Energies.” In The Geopolitics of
Renewables, edited by Daniel Scholten, 75-95. Lecture Notes
in Energy. Cham: Springer International Publishing. https://
doi.org/10.1007/978-3- 319-67855-9_3

Stephens, Jennie C. 2019. “Energy Democracy: Redistributing
Power to the People Through Renewable Transformation.”
Environment: Science and Policy for Sustainable Development
61 (2): 4-13. https://doi.org/10.1080/00139157.2019.1564212

Trainor, Anne M., Robert I. McDonald, and Joseph Fargione.
2016. “Energy Sprawl Is the Largest Driver of Land Use
Change in United States.” PLOS ONE 11 (9): e0162269. https://
doi.org/10.1371/journal.pone.0162269

Vakulchuk, Roman, Indra Overland, and Daniel Scholten. 2020.
“Renewable Energy and Geopolitics: A Review.” Renewable
and Sustainable Energy Reviews 122 (April): 109547. https://
doi.org/10.1016/j.rser.2019.109547

Yildiz, Ozgur, Boris Gotcheyv, Lars Holstenkamp, Jakob R.
Mdiller, Jorg Radtke, and Laura Welle. 2019. “Consumer (Co-)
Ownership in Renewables in Germany.” In Energy Transition:
Financing Consumer Co-Ownership in Renewables, edited
by Jens Lowitzsch, 271-93. Cham: Springer International

Publishing. https://doi.org/10.1007/978-3-319-93518-8 13

This briefis based on Climate security webinar 9: Is the energy transition an opportunity or risk for climate security? This webinar

is part of a CGIAR webinar series to highlight the importance of connecting science and policy in the context of climate security to ensure

sustainable natural resource management and resilient food systems as a foundation for peace.

https://www.youtube.com/watch?v=DH8VendAnhl

This work was implemented as part of the CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS), which is

carried out with support from the CGIAR Trust Fund and through bilateral funding agreements. For details please visit https://ccafs.cgiar.

org/donors. The views expressed in this document cannot be taken to reflect the official opinions of these organizations.

AUTHORS
Stefan BoRner
Alice Taylor

FOR MORE INFORMATION PLEASE CONTACT
p.laderach@CGIAR.ORG

PHOTO CREDITS

Cover: P. Vishwanathan/CGIAR

Back left: Dana Smillie/World Bank, centre: Prashanth
Vishwanathan/CGIAR, Right: Paul Bossuet / ICRISAT

© 2021 CGIAR FOCUS Climate Security.

This is an open-access document distributed under the terms
of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

How can climate science support peace and security in the Middle East and North Africa?

www.climatesecurity.cgiar.org


https://www.youtube.com/watch?v=DH8VendAnhI
https://doi.org/10.1016/j.rser.2019.109547
https://doi.org/10.1016/j.rser.2019.109547
https://doi.org/10.1007/978-3-319-93518-8_13
https://doi.org/10.1007/978-3- 319-67855-9_3 
https://doi.org/10.1007/978-3- 319-67855-9_3 
https://doi.org/10.1080/00139157.2019.1564212
https://doi.org/10.1371/journal.pone.0162269
https://doi.org/10.1371/journal.pone.0162269

