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Introduction 
The concept of climate engineering (CE, also: geoengineering) is discussed as a “plan B” against 

climate change. This makes CE an alternative to low-carbon energy approaches which help to 

mitigate greenhouse gas emissions and therefore mitigate effects of climate change. CE intervenes 

directly into the climate system.  

The central question of this paper: Is responsibility an adequately respond to the need for 

governance of CE? 

The concept of responsibility will be sociologically analysed. I did not look much into the Horizon2020 

documents and will not work with the fixed term of Responsible Research and Innovation. My 

impression is that often the term responsibility is used to insert some ethics without discussion the 

term itself.  

Two Field Tests of Climate Engineering 
For better understanding, I will start with do two example of climate engineering experiments. 

Stratospheric Particle Injection for Climate Engineering (SPICE) 
A group of scientists planned an outdoor test of the SPICE project. The test was delayed for six 

months in October 2011, as a result of controversy surrounding the research. This UK funded 

experiment was designed to assess the feasibility of injecting particles into the stratosphere from a 

tethered balloon for the purposes of reflecting sunlight. This balloon should have sprayed water in 1 

km height as a test bed for a further tests. The project oversight panel decided that more public 

engagement and better transparency is needed. In May 2012 this first field test was cancelled 

altogether in agreement of all project partners.1 

NGOs criticised the experiment as irresponsible, because they feared Climate Engineering to become 

too deployable.  

Some scientists called the cancellation of the field trial a “responsible self-governance in the absence 

of the governmental oversight”. (Long et al. 2012, p. 323) 

Haida Salmon Restoration Corporation (HSRC) 
In July 2012, the Haida Salmon Restoration Corporation dispersed 100 metric tons of iron dust into 

the Pacific Ocean several hundred miles west of the islands of the Canadian Haida Gwaii. The 

activities were financed by the Haida village council in order to fertilize plankton and restore salmon. 

The additional iron was supposed to increase the growth of phytoplankton which in turn feeds 

                                                           
1 The SPICE project was a test bed for an actual experiment. It should have tested the apparatus and not the 
solar irradiance itself. Therefor SPICE was a test for CE tests and not a real CE test.  
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salmon. Furthermore, the CEO Russ George hoped to sell carbon credits to recover the costs. (Haida 

Salmon Restoration Project 2012, pp. 2–5)2 

Because the HSRC experiment mimics a natural process and the fact “that the natural process has 

been disrupted by humans already, perhaps [this makes] remediation a human responsibility.” (Buck 

2014, p. 2) 

When the UN International Maritime Organization condemned the action as irresponsible, the 

lawyer of the village council called the declaration also “irresponsible”.  

What can be learned from these examples? 

 Incidents concerning CE were framed in terms of responsibility. 

 Since pro and contra CE actors employ the term responsibility seems not to be an easy way 

out. It would not help to have just more responsibility. 

What is Climate Engineering? 
The most common definition for climate engineering, also called geoengineering or climate 

remediation, appeared in the Royal Society report from 2009: „Geoengineering, or the deliberate 

large-scale manipulation of the planetary environment to counteract anthropogenic climate change, 

has been suggested as a new potential tool for addressing climate change.“ (Royal Society 2009, p. 1)  

Four characteristics classify CE: (a) intent, (b) large scale, (c) technological fix, (d) counteract climate 

change. To be clear some phenomena have to be ruled out. Climate change itself is to some extend 

an effect of human action, but not by intention (a) and therefore not CE. Weather modification is 

only local but not large scale (b). Huge dams or land flattening might be geotechnical interventions 

but they are no technological fixes (c) for climate change (d). 

Generally speaking CE comes in two variants:  

 Solar Radiation Management (SRM): Methods to reflect incoming sunlight 

 Carbon Dioxide Removal (CDR): Sequestration of CO2 from ambient air 

Those variants are characterised by strategy to intervene. However, all CE technologies contain risks 

and uncertainties. For example: The injection of stratospheric aerosols (a SRM technology) could 

alternate precipitation patterns and weakening the monsoon. Iron fertilization (a CDR technology) 

could irritate marine eco systems. Atmosphere and oceans are still too unexplored to have calculable 

and reducible risks. (Robock 2008, pp. 14–18) The risks are global, uncertainties remain hard to 

detect, but the opportunities are promising.  

As an emerging risk technology CE stimulates calls for governance and responsibility. 

Why responsibility? 
Responsibility is often perceived as a moral problem. However, responsibility is more than that. 

(Kaufmann et al. 1989, pp. 204–205) 

The German sociologist Franz-Xaver Kaufmann distinguishes four types of responsibility: 

                                                           
2 Primary objective of the HRSC was to restore the salmon population. CE was not explicitly mentioned in the 
project plan. However the following discussion framed the experiment as CE. 
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1. moral philosophy: individual obligations 

2. legal responsibility: ascribed and demanded responsibility  

3. political responsibility: often claimed ex post in case of failure; it is a control for organizations   

4. responsible task: more than fulfilling a duty; special task often bears complex risk assessment 

(Kaufmann 1992, pp. 40–46) 

What does this distinction mean in the context of CE? An individual responsibility is unrealistic in 

terms of CE, because of the division of labor in CE development, regulation and possible deployment. 

Often organisations distribute responsibility and simultaneously protect single members. (Kaufmann 

et al. 1989, pp. 212–215) In complex contexts organizations stabilize social processes and enable 

decision processes. (Kaufmann 1992, pp. 48–54) 

CE decisions obviously face huge risks. The concepts of responsibility and risk share important 

characteristics: According to Niklas Luhmann risk requires decision. If there is no decision and 

therefore no human influence, an anticipated event can be dangerous but cannot be perceived in 

terms of risk. (Luhmann 1991, p. 25) CE deployment might be a risk for political decision makers 

facing the chance of damages to their mandated territory or organization. For citizens side effects of 

CE will remain dangerous but not risky.  

While public knowledge is relatively low public risk awareness is high for SRM technologies a survey 

found out. The participants were more supporting for laboratory research. (Mercer et al. 2011, p. 8) 

It is important to note that there is no solely objective risk assessment on the science side and no 

subjective view on the public side. Both sides have to deal with cultural assumptions that are frame 

risks. (Wynne 2006, p. 214) 

A call for responsibility in CE politics could lead to recognition of a wider range of risks. Acting nation 

states, organizations and individuals would expand the boundaries of included risks, such as possible 

damages for smaller countries or for underrepresented people. However, feeling responsible for 

external effects makes the decision more complex and burdens the decision maker. From the point 

of view of a decision maker it would be reasonable to avoid making decisions even more complex by 

including more variables. (Kaufmann 1992, p. 39)  

Furthermore CE needs transnational modes of governments. The single state decision scenario is 

very unlikely in a situation where possible consequences of decisions concerning CE could possible 

affect the global population. A long phase of science-policy interactions and complex international 

relations speak for a broader perspective of CE responsibility.  

Often responsibility (esp. in terms of political responsibility) is demanded ex post, after the damage is 

done. The concept of accountability connects decision and consequences. In terms of CE the 

decisions have to be made accountable to effects that build a later decision bases. 

Chain of Responsibility 
Responsibility is often claimed after a damage is done. Going backwards the chain of responsibility of 

CE helps to explore the question of accountability. In this context accountability connects action and 

cause as a form of causal responsibility. Starting with possible damages we follow one possible future 

path back to anthropogenic emissions.  
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Domains, 
actions and 
effects 

a) CE damages b) Altered 
climate system 

c) Human 
interventions 

d) CE 
development 

e) Climate 
change 

f) Anthropogenic 
emissions 

Example Droughts and 
floods  

Aerosols reflect 
sunlight and 
altered 
precipitation 

Inject aerosols in 
atmosphere 

R&D of 
stratospheric 
aerosols 

Greenhouse 
gases produce 
warming 

Emissions of 
CO2, etc. 

Accountability ??? Non-human 
actors of climate 
system 

States, 
organisations  

Science 
organisations, 
scientists, 
businesses 

Non-human 
actors 

States, 
organisations,  
individuals 

 

 

A possible CE damage (a) could be droughts and floods caused by as altered climate system (b) from 

atmospheric climate intervention (c). CE is being developed (d) as a response to climate change (e). 

Which actors are involved in which stadium? 

 Scientists have to attribute human interventions (c) to effects on the climate system (b) and 

quantify risks and damages (a). They also conduct climate change research (e) and find 

possible consequences of global warming. In their research they make CO2, aerosols, albedo, 

etc. “responsible” for climatic consequences. There is no moral side for this climatic non-

human actors. However, the causal responsibility is important to define accountability. 

 Nation states are rarely involved until now. However, states do not act as a “single” actor. 

Councils support or limit action of state leaders. States are embedded in international 

networks. States leaders’ decisions to deal with climate change by mitigation or CE are 

important but those decisions are not made solely. (Putnam 1988) 

 Actors from the civil society are often represented through NGOs. Some NGOs, like most 

prominently the ETC group, criticize CE for its uncertain impacts. They make scientists 

responsible for promoting CE. Furthermore it has been criticized that the HRSC Company 

“refuse any responsibility for the negative fallouts” (Tauber 2013) after the iron fertilization 

field experiment. 

 Greenhouse gases and aerosols may be considered as non-human actors. They have to 

“behave” as expected and they interact with humans. But responsibility only applied in a 

sense of causality to non-human actors, because morality and legal charges are irrelevant for 

them.  

In any case there is no single or ideal actor that has to face moral obligations. Responsibility should 

not be rejected and has to be share. It can help governing CE. The actors have different ways of 

addressing responsibility and making the actions accountable for effects. – Which actors from which 

domains are responsible in which stages? 

a) CE damages are mostly addressed in scientific studies. Scientific models construct significant 

damage potentials from SRM but also CDR technologies.  

b) The altered climate system is focus of research in scientific studies. Different processes are 

being researched, such as ocean circulation, aerosol nucleation, precipitation patters, etc. 

Non-human actors (Latour), as the nucleation effect, are made responsible for CE to work or 

not to work. For example, nucleation would lessen the effect of stratospheric SRM and is 

therefore “responsible” for problems CE liability.  

forecasting and backcasting 

How to take and share responsibility? How to attribute accountability? 
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c) Human interventions itself are discussed in different domains. Some scientists justify CDR “to 

responsibly address the problem of global warming”, because else climate change damages 

would take place. International bodies, such as the International Maritime Organization 

(IMO), claim distinct responsibilities for certain areas, as for preventing pollution from 

dumping by ships (see IOM General Ocean Commission).  

d) The phase of CE innovation appears intensively discursive. The development of CE 

technologies is often supported under the consideration of responsible research. In science-

policy documents (such as scientific interdisciplinary reports) responsibility serves as a 

principle in addition to others: “Geoengineering should be researched internationally in a 

transparent, responsible, and environmentally sound manner.” (African Academy of Sciences 

2012). Since most of the publication on CE are made in science or public media, NGOs play an 

inferior role. That has been criticized by activists: “But if we [NGOSs] join the conversation to 

provide a counter perspective and […] refocus on the human responsibility to be the 

change.” (Johnson 2014)  

e) Global Warming is broadly discussed in different domains. In the CE discourse scientists 

mention global warming most prominently in relation to responsibility. 

f) Anthropogenic emissions are surprisingly rare mentioned. Most of it is NGOs. Even when 

facts are pretty clear, it seems that mostly NGOs take greenhouse gas emissions into account 

for CE measures: “[S]upport for geoengineering technologies would be irresponsible, 

reinforcing the lack of accountability of industrialised countries for climate change […].” 

(Bronson/ETC group) “[OECD] countries can either adopt socially responsible policies to cut 

fossil fuel use and consumption or hope for a ‘silver bullet’” (ETC group)  

Responsibility and Governance 
Responsibility has the social function of self-control. When the environment lacks steering capacities, 

actors may take norms as guidance. Therefore normative input from a philosophical concept of 

responsibility can inform the other types that Franz-Xaver Kaufman distinguishes. But still 

responsibility in the field of CE would be ineffective if it would be understood as an individual moral 

problem. 

However, governance of technology should provide legal and deliberative processes that include all 

members. A legal framework would ensure accountability of actors to their actions. Today there is no 

legal framework regulating all CE technologies at once. Only a few technologies fall under certain 

restrictions. In the emerging discussion of political science on CE has been noted that only the United 

Nations General Assembly is competent to decide, because all nations are represented. Since an 

informed decision in the international body is difficult to produce in time, other forms of legal 

responsibility have to regulate CE R&D. 

The political responsibility has to be distinguished from pure ex post control of liable actions. 

Kaufman proposes a decision responsibility for future oriented politics. The back casting made in the 

chain of responsibility could help to strengthen decision responsibility. 

The idea of future oriented governance can also be found in the concept of anticipatory governance. 

(Barben et al. 2008) It would combine foresight (for example using scenario techniques), engagement 

(with public understanding of science) and integration (in an interdisciplinary dialogue). An 

assessment of completed CE technologies would come too late. Responsibility and governance are 

important to be discussed immediately. 
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