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Topic	001:	Climate	Engineering		
Examining	Efforts	and	Merits	

	
Introduction	

 On September 28th, 2016, chilling research by the Scripps Institution of 

Oceanography made news around the world. After decades of stalled and derisory 

political reaction to climate change, Scripps revealed that carbon levels in the 

atmosphere had officially passed the 400 parts per million threshold.1 Perhaps more 

alarming, was the prediction it was unlikely that we would ever witness carbon levels 

below this point in the future. In other words, we had passed “the tipping point” of 

atmospheric carbon levels, entering into a period of heightened climate uncertainty, 

escalation, and crisis.2 It is against this backdrop of substantial and unceasing climate 

denigration that the lively and contentious debate on climate engineering, or geo-

engineering, continues to flourish. Namely, the increasingly pertinent question: if we 

have already flayed and warmed our earth beyond repair, how do we proceed? The 

premise of that inquiry, as well as its answers, have been debated at length, and must 

																																																								
1 Emerson, Sarah. "Goodbye World: We've Passed the Carbon Tipping Point For Good." Motherboard. Vice, 
2016. Web. 10 Oct. 2016. 	
2 Ibid.	
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continue to be, as it is only through a careful examination of past effects of climate 

action, and potential impacts of current decisions, that the most sustainable, successful 

response can be reached. Do we adopt what some see as a harshly realist perspective, 

accept our fate, and plan accordingly? Or do we hold on to hope, continuing to strive 

and fight for a better world? 	

Defining Climate Engineering	

 Prior to engaging with the merits of climate engineering and its attempted 

application, we must first specifically demarcate the scope of actions that are defined 

by this term. Most definitions of climate engineering are influenced to some extent by 

individual perspectives on its justification, and as such it is hard to reach a definitive 

sense of what the term entails. A handful of the most objective definitions, however, 

comes from two United Nations reports. The UN Intergovernmental Panel on 

Climate Change’s 2013 report defined geo-engineering as “methods that aim to 

deliberately alter the climate system to counter climate change.”3 Echoing this 

framework, a recent UN Convention on Biological Diversity conceptualized it as “a 

deliberate intervention in the planetary environment of a nature and scale intended to 

counteract anthropogenic climate change and its impacts.”4	

 To synthesize those definitions, and condense them slightly, geo-engineering is a 

massive, global-scale, technological response to climate change. Efforts such as these 

involve complex interventions into natural climate patterns to reverse the adverse 

attendant effects of climate change, such as warming and acidification, that have been 

																																																								
3 Forum for Climate Engineering Assessment. "What Is Climate Engineering?" FCEA. Forum for Climate 
Engineering Assessment, 2015. Web. 10 Oct. 2016. 	
4 Ibid.	
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exacerbated due to human action. Let us consider a few examples to provide better 

lucidity. Proposed uses of geoengineering include blocking a portion of the sun’s rays, 

“fertilizing” the oceans with iron such that they can trap more carbon, building 

machines to extract carbon from the atmosphere, and covering desert spaces with 

white sheets in order to reflect sunlight back into space.5 These schemes are on a 

massive scale and have, thus far, been largely untested substantively. 	

 Each of the examples previously listed are unique, with their own intricacies, 

benefits, failures, and governing challenges. In order to have a more focused 

discussion on the subject, this paper will centre most primarily around the most oft-

advocated and feasible form of geoengineering: Solar Radiation Management (SRM). 

SRM involves various means of packing the atmosphere with particles, in order to 

reflect more sunlight back into space. Though a variety of SRM techniques exist, the 

most widely suggested involves injecting sulfate aerosols into the stratosphere, through 

mechanisms such as helium balloons or substantial technical hoses. As the clearest and 

most considered branch of geoengineering, this paper will use SRM as a proxy for 

debates on climate engineering, in order to assess its merits, failures, and past efforts. 

Other corners of the climate engineering debate will be referenced as well.	

	

	

The Case for Geoengineering	

 In September 2010, the New America Foundation held a forum in Washington, 

D.C. entitled “Geoengineering: The Horrifying Idea Whose Time Has Come?” Such is 

																																																								
5 Klein, Naomi. This Changes Everything: Capitalism vs. the Climate. Vintage Canada, 2014. Print. 	
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the reluctance and morose acceptance that defines the attitude of even the most 

vociferous advocates for climate engineering. Most who propose the employment of 

geoengineering see it as a necessary evil: a logical conclusion of the decades of inaction 

that have categorized climate change response, in which emissions continue to 

skyrocket, nations make empty promises, or no promises at all, and our world grows 

more uninhabitable all the while. As Paul Crutzen, a Nobel laureate in chemistry, 

wrote in a 2006 essay, “if sizeable reductions in greenhouse gas emissions will not 

happen, and temperatures rise rapidly, then climate engineering [...] is the only option 

available to rapidly reduce temperature rises and counteract other climatic effects.”6 	

 The case for geo-engineering involves a few central and, indeed, appealing tenets. 

First and foremost, if geo-engineering were to be employed on a large scale, and 

successfully so, it could be of massive short-term economic benefit for industrial and 

industrializing nations. Through isolating the ability to control the environment and 

warming patterns of our globe, concerns over limiting or halting certain energy sectors, 

such as fossil fuels and natural gas, would no longer a concern. States would be able to 

burn as much coal as they wished, emit carbon to their heart’s content, and not have 

to fear the political and environmental consequences that are undoubtedly concerns 

for governments in the contemporary socio-political landscape. Such is the future 

many advocates of geoengineering envision: an extension of the status quo and 

attendant growth patterns, without concern for reductions, targets, or quotas on 

greenhouse gas emissions.	

																																																								
6 Ibid.	
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 Of course, these benefits are contingent upon geoengineering schemes actually 

being successful. SRM advocates, broadly, do have a substantive scientific basis to 

which they can point in defense of their goal. Though large-scale geoengineering 

efforts have yet to be carried out, there have been some past natural geological 

processes that recreate the conditions that would be human-administered under SRM. 

In 1991, Mount Pinatubo erupted in the Philippines, sending high volumes of sulfur 

dioxide into the stratosphere, much in the same way geoengineering would. These 

particles remained in the stratosphere, preventing the entire heat of the sun from 

reaching the planet’s surface. As might be expected, the year following the eruption, 

temperatures dropped by half a degree. As a report in Nature noted, that year 

temperatures could have been expected to be “0.7 degrees cooler, worldwide” than the 

year previous.7 As this temperature decrease is nearly commensurate with the increase 

of temperature since large scale environmental degradation at the hands of humans, 

advocates of geoengineering point to this as clear evidence that efforts of SRM would 

be effective in eliminating the concern surrounding global warming. 	

	

A “Designer Planet”	

 Climate engineering, and SRM in particular, is not without its critics, with the 

sustainability, benefits, and deleterious effects of SRM having all been called into 

question. Though advocates for such systems may suggest that our days of climate 

worry would be behind us were we to adopt geoengineering, many others posit that 

such a solution does nothing to address many of the root causes of our climate crisis. 

																																																								
7 Ibid.	
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Soaking up sunlight in the atmosphere would certainly help address instances like 

glacial melt, but would do little to rectify the gamut of other environmental crises that 

continue to grow, such as rapid ocean acidification and food-chain deterioration. Still 

others call into question the scientific predictions involved with geoengineering 

benefits. As MIT professor Sally Chisholm expressed it, “proponents of research on 

geoengineering simply keep ignoring the fact that the biosphere is a player (not just a 

responder) in whatever we do, and that its trajectory cannot be predicted. It is a living, 

breathing collection of organizations that are evolving every second and [...] simply 

cannot be predicted. [...] Yet proponents of geoengineering research leave that out of 

the discussion.”8	

 In conjunction with the questioning of supposed benefits, critics of 

geoengineering and SRM point to a host of harms that might arise. Perhaps most 

importantly, is the wealth of evidence that seems to indicate that certain regions of the 

globe would be profoundly harmed by SRM techniques. In a 2008 paper published by 

Alan Robock, it was illustrated that utilizing these efforts would have severe 

consequences for many African and Asian nations. He wrote that sulfur dioxide 

injections would “interrupt the Asian and African summer monsoons, reducing 

precipitation to the food supply for billions of people.”9 Another study released in 

2012 demonstrated that use of SRM would result in a 20 percent reduction of rainfall 

in the Amazon. Most astonishingly, a computer model for SRM in the Northern 

Hemisphere predicted a 60-100 percent drop in plant productivity in Burkina Faso, 

Chad, Mali, Niger, Senegal, Sudan, and other African nations in the region. These vital 

																																																								
8 Ibid.	
9 Robock, Alan. “Twenty Reasons Why Geoengineering Might Be a Bad Idea.” Rutgers University. 2008.	
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statistics were confirmed in a brief statement by a Royal Society representative on 

geoengineering, in which the individual conceded that SRM “could conceivably lead to 

climate changes that are worse than the ‘no SRM’ option.” 	

 A final brief feasibility and sustainability claim rounds out the bulk of reasoning 

used by critics of geoengineering. Namely, some argue that it is impossible to 

determine the breadth of impacts geoengineering would have through tests and 

research. Many scientists believe that sulfur injections would need to be maintained 

globally for a decade or more in order to isolate and understand the effect of SRM on 

climate patterns, at which point we would already have radically altered our climate 

and committed to a system of geoengineering. Naomi Klein puts it lucidly: “[the 

methods required to test the efficacy of geoengineering] wouldn’t be a test of 

geoengineering; it would actually be conducting geoengineering.” It should also be 

noted that, if we are to commit to a system of SRM, there will be no turning back. For 

if we were to cease SRM at some point in the future, all the additional warming 

particles present in the atmosphere would simply wreak their havoc centuries in the 

future. Functionally, “the earth -  our life support system - would itself be put on life 

support, hooked up to machines 24/7 to prevent it from going full-tilt monster on 

us.”10	

United Nations and Geoengineering	

 Much of the efforts taken by the United Nations Environment Programme thus 

far have been against the cause of geo-engineering. The most substantive platform was 

afforded to this subject in 2010, with the UN Convention on Biodiversity in Nagoya, 

																																																								
10 Klein, Naomi. This Changes Everything: Capitalism vs. the Climate. Vintage Canada, 2014. Print. 	
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Japan. There, 195 signatories agreed to refuse geoengineering projects until “there is an 

adequate scientific basis on which to justify such activities and appropriate 

consideration of the associated risks for the environment and biodiversity and and 

associated social, economic, and cultural impacts.”11 The agreement posited that SRM 

would “not address the root cause of human driven climate change.”12 It should also 

be noted that the text exempted “small-scale scientific studies.”13 Since this point, 

there has not been substantive change regarding the United Nations’ analysis of 

geoengineering. Advocates for SRM see this as a problem, as six years in climate 

impacts is a long time, believing that we must now respond based on the dire situation 

we find ourselves in now, in 2016. 	

 	

Pertinent Questions 	

What should the international community’s stance on geoengineering be? Should we 
proceed with further research? Should we impose an all out ban? Should we proceed 
whole-heartedly?	
	
Do the benefits of geoengineering outweigh the harms? Consider the individual, 
specific stake your country might have in answering this question.	
	
Are there any notable distinctions between different forms of geoengineering? Are 
some less defensible than others?	
	
How should we go about deciding the best way to structure geoengineering efforts, if 
indeed they do take place? How can we reconcile concepts of national sovereignty 
with such a global issue? Who should be responsible for paying for efforts that might 
take place?	
	
If geoengineering does not seem tenable, what alternatives might we explore in its 
place?	
	

																																																								
11 Pearce, Fred. “What the UN Ban on Geoengineering Really Means.” New Scientist, 2010. Web. 10 Oct. 2016.	
12 Ibid.	
13 Ibid.	
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