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The Defence and Climate Observatory, launched in December 2016, aims to study 
climate-related security and defence issues. 

It is coordinated by IRIS under contract to the French Ministry of Defence's 
Directorate General for International Relations and Strategy (DGRIS). The 
Observatory has a multi-disciplinary and cross-disciplinary team of researchers 
specialising in international relations, security, defence, migration, energy, 
economics, climatology and health. It is headed by Julia Tasse and François 
Gemenne. 

The Observatory has initiated numerous collaborations with European partners 
(Netherlands, Luxembourg) and international partners (Australia, United States, 
India), international NGOs and national and international public bodies. These 
initiatives have strengthened cooperation on climate issues and their security 
implications. 

The Observatoire Défense et Climat produces reports and notes, organises 
restricted seminars and conferences open to the public, and hosts the podcast 
"On the climate front". 

www.defenseclimat.fr/en    
 
 

 

 

 
 

 
        

 
 

 
The Ministry of Defence regularly calls on private research institutes for 
outsourced studies, using a geographical or sectoral approach to complement 
its external expertise. These contractual relationships are part of the 
development of the defence foresight approach, which, as emphasised in the 
latest White Paper on Defence and National Security, "must be able to draw on 
independent, multidisciplinary and original strategic thinking, integrating 
university research as well as specialised institutes". 
 
Most of these studies are made public and available on the Ministry of Defence 
website. In the case of a study published in part, the Directorate General for 
International Relations and Strategy may be contacted for further information. 
 
DISCLAIMER: The Directorate General for International Relations and Strategy 
or the organisation leading the study cannot be held responsible for the 
statements made in the studies and observatories, nor do they reflect an 
official position of the Ministry of Defence. 
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This brief addresses the geostrategic and defence implications of solar geoengineering. The term 
"solar geoengineering" covers a range of techniques and practices designed to offset the rise in 
average global temperature by reducing the amount of solar radiation absorbed by the Earth. This 
note is divided into four parts: a presentation of techniques and associated natural and human risks 
(I); an analysis of the geopolitical and strategic issues they raise (II); four hypotheses and three 
scenarios for 2050 (III); and finally, recommendations for the Ministry for Armed forces (IV).  

1. Presentation of techniques and associated natural and human risks 

This note focuses on solar geoengineering techniques that significantly affect atmospheric processes, 
and therefore raise the most important safety issues. These are two techniques on a local intervention 
scale - the brightening of marine clouds1 and the thinning of cirrus clouds2 ; one technique on a 
planetary intervention scale - the injection of aerosols into the stratosphere3 ; and one technique on 
a spatial scale: the installation of space mirrors4. According to the existing literature, despite the large 
number of uncertainties that remain, each of these techniques presents its own specific risks. For 
example, acid rain could be caused by the injection of aerosols into the stratosphere, while thinning of 
cirrus clouds could have a paradoxical warming effect.  

Furthermore, all these techniques present common risks. They are likely to lead to significant 
disruption of the atmospheric system and photosynthesis activity, resulting in disruption of rainfalls 
(drought in some areas, torrential rains in others), a fall in agricultural yields and a weakening of 
ecosystem services. Another risk common to all these techniques is that of terminal shock: if one of 
these techniques were deployed in the absence of a reduction in greenhouse gas emissions, the 
interruption of that technique would cause warming far too rapid for natural and human systems to 
adapt.  

2. Solar geoengineering: a political object with conflict potential 

An analysis of the current state of development of solar geoengineering shows that major geopolitical 
powers are clearly interested in these technologies, and that the United States has a clear lead in terms 
of funding, research and experimentation. However, there is currently no multilateral governance 
framework dedicated to solar geoengineering. 

The deployment of solar geoengineering could be guided by particular political interests, rather than 
global climate objectives. In this way, solar geoengineering can be seen as 1) a tool for preserving 

 
1 The aim of marine cloud brightening is to increase the reflectivity and sometimes the lifespan of certain clouds. It involves injecting sea 
spray into low-lying marine clouds, which are ubiquitous in subtropical and mid-latitude oceans and play a fundamental role in reflecting the 
sun's rays back into space. 

2 Thinning cirrus clouds means reducing the amount of terrestrial radiation they absorb. Located in the upper troposphere, these thick clouds 
made up of ice crystals trap a large proportion of the Earth's radiation within the atmosphere. In this sense, their warming effect is similar to 
that of greenhouse gases.  
 
3 This method consists of diffusing reflective particles into the stratosphere by plane or balloon to create cooling conditions similar to those 
following major volcanic events. 
 
4 Some solar geoengineering projects envisage deploying reflecting devices in outer space. The preferred strategy would be to place mirrors 
in orbit in space, which could reflect around 2% of the Sun's rays. 
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economic interests; 2) a tool for assets and population  protection; and 3) a tool for negotiation on 
the international stage.  

These technologies could fuel tensions between states. Firstly, the deployment of solar 
geoengineering could lead to extreme climate events being attributed to the intervention of a third 
party. Secondly, tensions could emerge as a result of disagreements between states over the desired 
effects and deployment methods. Such disagreements could lead to a risk of escalation, resulting in 
counter-geo-engineering operations. Finally, the deployment of solar geoengineering could lead to a 
militarisation of the technology, or even be used for hostile purposes.  

 

3. Scenarios for the future 

Scenario Deployment of 
geoengineering Geopolitical consequences, consequences for France 

2047 - Unilateral 
deployment by the 

United States 

Operation to inject aerosols 
into the stratosphere 

organised unilaterally by 
the United States. 

Polarisation of relations between States. Opposition from China 
and Russia ; use of the threat of a counter-geo-engineering 

intervention. France's diplomatic efforts to find an agreement 
and thwart the unilateral initiative. 

2050 - China and the 
ArcticX project 

A marine cloud clearing 
operation organised by the 

United States, China and 
India in the Arctic. 

Opposition from Russia, which destroys two ships used for the 
geo-engineering operation. France increases its military 

presence in the region. It also has to organise a HADR operation 
in Senegal following a devastating drought. 

2037 - Solar 
geoengineering on 

demand: a new 
consumer good 

A multitude of aerosol 
injection operations in the 

stratosphere by private 
individuals. 

China denounces the initiative, is confirmed in its role as an 
ecological power, and the areas of Chinese influence are greatly 

extended. 
France, which does not condemn this movement, is losing 

influence with developing countries. 
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4. Recommandations  

 

 
 

 

1 
Integrate into defence strategies a reflection on solar geoengineering as a political, geostrategic and 
military tool, and on its geostrategic consequences. 

2 
Set up a scientific, technological and geostrategic watch to monitor developments of solar 
geoengineering projects. Anticipate the ability of different players to maintain a technological 
lead. 

3 
Assess opportunities and risks presented by solar geoengineering for France, and consider its 
geostrategic position on this issue in the context of international discussions. 

4 
Characterise the state of progress of the United States, China and Russia in solar geoengineering. 

5 
Promoting information sharing on solar geoengineering with partners and allies. 

6 
Strengthen partnerships with atmospheric science research institutes (e.g. MétéoFrance), and 
include research into the possible effects of solar geoengineering. 
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Map: main solar geoengineering projects worldwide 
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Infographics : Financial, political and security issues of geoengineering 
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