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Introduction to the Conference of the Parties 

After the landmark Paris Agreement in December of 2015, climate scientists and 

progressive politicians hope that this is the foundation, not the peak, for effective climate 

legislation. The summit in Paris marked the 21st Conference of the Parties (COP).  

Established under the United Nations Framework Convention on Climate Change 

(UNFCCC), COP is the main institution to effectively implement the goals of the 

Convention.  Each annual meeting produces an agreement that expresses the 

negotiations between heads of state, non-governmental organizations, scientists and 

business interests that are represented.   

Over the course of the weekend for BMUN 65, we will debate two of the more 

complex, and underdeveloped issues in the media.  Altogether, climate change 

solutions can be grouped into three main categories: mitigation, adaptation, and 

geoengineering.   

1. Mitigation has dominated the debate since the beginning of climate talks.  

Although the emissions targets in Paris surpassed previous agreements, some 

estimates gauge that temperatures will surpass the 2°C target by 2050 (Weyler).  

2. Adaptation loosely described is “dealing with the unavoidable” effects of climate 

change (Meckling).  

3. Geoengineering falls into the category of “avoiding the unmanageable”, or 

preventing human action that would make climate change difficult to address 

(Meckling).   
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I hope that throughout the course of committee, you as delegates, can research the 

developments that your country has made to approach adaptation concerns and any 

opinions state officials have on geoengineering.   

 

Tools to Evaluate Policies 

There are four main criteria commonly used to evaluate environmental policies.   

1. Effectiveness: the likelihood of achieving objectives.  Unfortunately, this often 

requires uncertain predictions about the future implementation and need 

indicators or measurements.   

2. Efficiency: the cost per unit of benefit.  A common criticism is that costs and 

benefits of certain policies are not necessarily equally distributed.   

3. Equity: there are two central types of equity that we like to focus on 

a. Process equity: equal opportunity to access and participate in decision-

making processes 

b. Outcome equity: fair distribution of societal goods that are a direct result 

of the policy implemented (ex. wealth, income, political power).  This 

concept warns that political or societal structures may be biased to 

affect such outcomes.   

4. Ethics: the societal values in which uphold policies, like “authority, public 

interests, rights, justice, equity and efficiency”  

(Kraft and Furlong 186-194) 
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Some major events in climate change governance: 

1992: The United Nations Framework Convention on Climate Change 

As the name suggests, this document is the underlying framework for a 

committee devoted solely to combatting climate change.  Its provisions created 

the yearly summit of the Conference of the Parties to discuss the newest 

research and proposed solutions.  This is the only treaty to have universal 

membership (Text of the Convention).  The Convention outlines important 

principles, like common but differentiated responsibility1, equity, and the 

precautionary principle.   

1997: COP 3 and the Kyoto Protocol 

In 1997, negotiations by state leaders led to the drafting of the Kyoto Protocol.  

The conference in Kyoto established three main categories of countries: Annex I, 

Annex II and non-Annex I.  Annex I countries are industrialized countries with the 

largest historical emissions.  The countries in this group are typically the 

wealthiest, but also include economies in transition (which are essentially the 

countries with the lowest GDPs of the developed countries).  Annex II countries 

are the Annex I countries, except the economies in transition.  These are the 

wealthiest countries in UNFCCC membership, and have financial obligations for 

funds that can be used to assist developing countries.  These developing 

countries constitute the non-Annex I countries.  Annex I countries do not have 

binding emissions targets, and most are the smallest present and historical 

emitters of greenhouse gases (“Guide to the Climate Change Negotiation 

Process”).  
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The Kyoto Protocol also had legally binding clauses that would require Annex I 

countries to limit their emissions of six key greenhouse gases (GHG).   However, 

these limits were largely ignored; Canada surpassed their 7% emissions 

reduction goal and became the first country to withdraw from the protocol in 

2011.  Then, in 2001, the Bush administration declared that were “not going to 

abide by provisions” set forth in the Kyoto Protocol as well (Kolbert).  

2005: China surpasses the US as the largest annual net emitter of greenhouse gases 

(Kolbert).  Note: China still has the status of a non-Annex I country.  

2009: COP 15 and Copenhagen Accord 

In 2009, the Copenhagen Conference was anticipated to be a great culmination 

of mitigation efforts (McKibben).  However, with China and the US constituting 

over 40% of the global emissions, it was crucial that these two countries submit 

ambitious commitments.  In reality, their targets fell flat.  The Copenhagen 

Accord was only remarkable because of the 2*C goal that the international 

community set in non-binding terms (McKibben).  Copenhagen also set forth a 

funding goal of $100 billion annually to help developing countries reach mitigation 

and adaptation goals (Kolbert).  It has not been met yet.   

2015: COP 21 and the Paris Agreement 

Last year, countries convened for negotiations.  Before arriving in Paris, 

countries were asked to submit INDC’s, or Intended Nationally Determined 

Contributions.  This was intended to try a “bottom-up” approach to negotiations, 

with countries building their personalized targets rather than imposing targets 

from the top down.  The key results of the conference were to limit global 
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temperature rise to 2°C or 1.5°C.  Additionally, mitigation targets will be reviewed 

every five years and funds for developing countries should meet $100 billion by 

2020 (Briggs).  

For a brief overview of all COP conferences: 

http://www.eesi.org/policy/international  
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Topic 1 | Global Governance of Geoengineering 

Geoengineering.  A word not as commonly used as “mitigation” or “adaptation” in the 

discourse around climate change, but geoengineering is gaining traction in the debate.  

In 2006, Paul Crutzen, a Nobel laureate and esteemed atmospheric chemist introduced 

geoengineering into the debate (Clive).   

What exactly is Geoengineering? 

“Geoengineering is the intentional large-scale manipulation of the environment, 

particularly manipulation that is intended to reduce undesired anthropogenic climate 

change.” (Keith 245) 

“Geoengineering, defined as deliberate large-scale intervention in the Earth’s 

climate system, in order to moderate global warming” (The Royal Society ix).  

 

Mitigation is aimed at preventing human actions that induce and worsen climate 

change, like limiting fossil fuel emissions.  Adaptation strategy is aimed at reducing the 

impact of climate change on human welfare, like installing flood walls to combat rising 

sea levels.  In contrast, geoengineering is aimed at the intermediate phase.  This 

technology would ideally affect the Earth’s climate system as a whole, after emissions 

have entered the atmosphere and before they impact human populations (Keith 248).  

The vast majority of the scientific community offers geoengineering as a supplementary 

solution to mitigation targets.  Since geoengineering requires climate intervention with 

significant risks, it has been posed as a secondary or complementary solution, not one 

to replace mitigation.  



 

 7 

     (Keith 248) 

At the Copenhagen Conference in 2009, the international community set a goal 

to cap global temperature rise at 2°C.  Although it has been lauded as the only success 

as that conference, many are still outspoken that this target is not advanced enough.  

Climatologist James Hansen of NASA said, “the target that has been talked about in 

international negotiations for two degrees of warming is actually a prescription for long-

term disaster” (McKibben).  At the time these targets were set, the world was already 

0.8°C above pre-industrial levels.  After the Paris Agreement of 2015, analysis showed 

that the Intended Nationally Determined Contributions set forth by countries would still 

account for 2.7°C of warming by 2100 (UN Climate Change Newsroom).  With the 

outlook of the Paris Agreement, there is cause for concern about global temperature 

rise and climate change consequences.  This is why geoengineering is an expanding 

concept in climate debate, since various solutions have the potential to reverse warming 

effects to pre-industrial levels.  Though the emphasis remains on mitigation, 

geoengineering can provide more time for more economically efficient mitigation 

projects to take hold (Wigley 452).  
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Pertaining to debate 

Some of you will find that your country does not have an explicit stance on 

geoengineering.  Try to look at national news outlets or how your country has addressed 

scientific issues with moral debates similar to geoengineering. Additionally, consider 

what climate risks affect your region and which geoengineering technologies could 

potentially be employed in your area.  What are the potential consequences to your 

region if types of geoengineering are employed? Be sure to provide a comprehensive 

background on the actions that your country has taken in climate change negotiations in 

general as well.   

 

Generally, this technology breaks down into two main categories: Carbon Dioxide 

Removal (CDR) and Solar Radiation Management (SRM).  

Carbon Dioxide Removal:  

Many of the effects of climate change are the result of high concentrations of carbon 

dioxide into our atmosphere.  As of June 2016, the concentration of atmospheric carbon 

dioxide is 406.81 parts per million or ppm (Recent Monthly Average Mauna Loa CO2).  

These levels are higher than CO2 concentrations have been in the past 400,000 years 

(“Graphic: The relentless rise of carbon dioxide”).  Overall, there is a general consensus 

that rising temperatures are linked with increasing concentrations of atmospheric CO2 

(“Rising Global Temperatures and CO2”).  So, some climate engineers have been 

researching ways to combat this escalating problem—this is carbon dioxide removal.  

CDR technology aims to directly remove carbon dioxide from the atmosphere, through a 



 

 9 

variety of mechanisms.  In committee, we will be focusing on three major forms (but I 

encourage you to research the other alternatives). 

Ocean Fertilization: 

Ocean fertilization technology aims to boost ocean productivity through iron 

deposits.  Ideally, if researchers could strategically drop iron into the ocean, it would 

stimulate phytoplankton growth (“Climate Change 2007: Working Group III: Mitigation of 

Climate Change”).  Since phytoplankton undergo photosynthesis that converts CO2 into 

other products, this carbon is thus “fixed” and transformed into organic carbon.  This 

organic carbon is the carbon stored in the biological composition of the phytoplankton.  

As a result, surface level CO2 concentrations will decrease and as organisms die, some 

carbon will be stored as they sink to the ocean floor.  These phytoplankton shells can 

serve as a carbon sink, meaning that this carbon will be stored and effectively taken out 

of the atmosphere (Maslin).  Ocean fertilization is one of the few geoengineering 

solutions that have field studies.  Eleven small-scale studies were carried out.  Small 

quantities of 1-10 tons of iron were deposited at the surface.  Only two of the studies 

have recorded results on the effectiveness of carbon sequestration, since the cycle that 

ocean fertilization aims to achieve takes such a long time.  Overall, the efficiency of 

carbon retention was around 10%.  This means that 10% of the CO2 that was taken in 

during photosynthesis was not released after the organisms died.  These results show 

that ocean fertilization is a way to reduce the carbon concentration in the atmosphere 

and the oceans, which can combat the detrimental effects of high carbon concentration. 

Unfortunately, there is limited scope for ocean fertilization implementation.  Only 

oceans that have iron deficiency can be used, including the Southern Ocean, the 
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equatorial Pacific and the Sub-Arctic Pacific, and constitutes less than 30% of the ocean 

(“Climate Change 2007: Working Group III: Mitigation of Climate Change”).  In addition, 

one of the central ecological concerns is that scientists are not able to control to type of 

phytoplankton that blooms.  In previous experiments, the phytoplankton community has 

shifted from smaller phytoplankton to larger diatoms and zooplankton.  As a result, this 

can pose a threat to the smaller phytoplankton, which are the base of the entire 

ecosystem’s food web (Allsopp, Santillo and Johnston).   

CO2 filtering:  

Commonly referred to as “artificial trees”, air capture technology is perhaps the 

least invasive CDR method on the table.  According to the Institution of Mechanical 

Engineers and the UK’s Royal Society, CO2 capture is the safest of the proposed 

geoengineering technologies.  Additionally, since it works to directly remove 

atmospheric carbon dioxide, it is potentially the most effective (Biello).  Associate editor 

of Scientific American David Biello describes the process of extracting CO2 with a 

simplified model of sodium hydroxide.  Sodium hydroxide is a strong base, and when 

exposed to the air, it reacts with carbon dioxide to form sodium carbonate and then 

baking soda (sodium bicarbonate).  Carbon can be isolated by heating the resulting 

mixture to 900C, and regenerating sodium hydroxide to be reused for carbon capture 

(Biello).  Currently, there are three major proposed methods for air capture: adsorption 

on solids, highly alkaline solutions and moderately alkaline solutions with a catalyst.  

These technologies would require large quantities of synthetic chemicals or 

commercially produces ion-exchange resins (The Royal Society 15).  Klaus Lackner, a 

physicist at Columbia’s Earth Institute, researches one solid base resin technology with 
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a chemical called Marathon A.  Basically, the resin reacts with carbon dioxide to create 

bicarbonate when dry, and when wet, it releases the CO2 in a form that can be 

sequestered.  Ideally, this technology could extract carbon for less than $300 per metric 

ton (Biello).   

One of the central obstacles for CO2 filtering implementation, however, is cost.  

Beyond just the initial costs of R&D, each “artificial tree” would be expensive to produce, 

due to the nature of the material required.  Additionally, there would have to be a large 

amount of infrastructure produced in order to be optimally effective.  Finally, the energy 

required to operate the technology is quite extensive. 

Once the carbon is captured, the next obstacle presents itself: storage.  Since 

carbon capture and sequestration (CCS) has already been implemented in some areas, 

there has been research into carbon storage.  A common storage method is 

underground storage.  For example, there is room for an estimated 3.9 trillion tons of 

underground storage in the US alone, according to the Department of Energy.  

However, there lacks definitive findings on the potential impacts of underground 

storage, including effects on groundwater resources and the leakage back into the 

atmosphere (Biello).  There is also the aspect of localized risk, which lends to an issue 

of outcome equity (Kraft and Furlong 159).  Communities local to carbon storage sites 

are vulnerable to air pollution risks if carbon dioxide starts to leak (Jaeger pg.2).   

Despite these challenges, the potential benefit of CO2 air capture is enough to 

keep researchers hopeful.  If this technology could be deployed at a large enough scale, 

theoretically, the amount of atmospheric carbon dioxide could be reduced to pre-

industrial levels.  This would reduce the amount of warming, perhaps reversing it, and 
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limit the other effects of climate change correlated with carbon emissions, like ocean 

acidification.  Unfortunately, however, at the rate of global emissions, we would need to 

capture 650 billion tons of carbon by 2100 to limit temperature rise to 2°C (Biello).   

BECCS (Biological Engineering and Carbon Capture and Sequestration): 

BECCS is a type of geoengineering technology that incorporates the natural carbon 

storage of biomass.  The overall process is streamed like this: 

1. Carbon is stored in plant biomass (trees, crops, etc) 

2. Biomass is combusted to generate energy in power plants 

3. Carbon Capture and Sequestration is used at power plants.  This captures CO2 

released in the process of burning biomass to make energy.  The captured CO2 

is then stored. 

4. The next round of biomass that is grown then captures a portion of the released 

CO2.  By growing biomass, photosynthesis captures CO2 and converts it into 

products necessary for growth (Global CCS Institute).  

      

   (Global CCS Institute Figure 4) 
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Although this seems no different that standard carbon capture and sequestration 

methods, the essential difference is in the integration of biomass.  In fact, BECCS has 

the potential for negative emissions.  Conventional CCS schemes utilize fossil fuel 

production.  Carbon capture and sequestration is installed in the process of fossil fuel 

energy production, and captures carbon directly produced in this process.  Since fossil 

fuels are exempt from natural carbon cycles, their emissions are always net positive.  

On the other hand, BECCS utilizes “bio-energy [which] emits as much carbon as the 

biomass previously captured” (Global CCS Institute).  Further, BECCS sequesters a 

portion of the carbon that bio-energy would normally emit and effectively extracts 

carbon from the atmosphere.  Since the process is integrated within the natural carbon 

cycle, it has the potential for a net negative carbon effect (Global CCS Institute).  With 

ideal implementation, BECCS would have a 70% reduction of CO2 in the atmosphere 

(Carbo et. al.).  Bio-energy is primarily produced from three sources: forestry residues, 

energy crops and agricultural residues and biodegradable waste (Gough and Upton 7).  

  

(Carbo et. al. 2951) 
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Further, BECCS has the advantage that there is existing infrastructure from CCS 

technology that can be retrofitted for BECCS (Carbo et. al.).  In the UK, co-firing has 

been used in some coal-powered plants.  These plants integrate biomass with coal to 

create a mixed power source (Gough and Upton 5).  One of the initial in-depth analyses 

of BECCS was conducted by Peter Read.  He concluded that BECCS is a type of 

“benign geo-engineering”, since fossil fuel combustion was in itself a form of 

geoengineering (Gough and Upton 6).  In 2010, 80% of the UK’s renewable energy 

program was based on bio-energy (Gough and Upton 7).  

However, there are still significant uncertainties for a future of large-scale 

BECCS deployment.  For bio-energy to support a sizable portion of the world’s energy 

supply, it would require widespread land-use.  Agriculture already accounts for a large 

proportion of land-use change emissions, and this would only increase under BECCS.  

Additionally, this constitutes an ethical dilemma since hunger and malnutrition are also 

pressing international issues (Gough and Upton 8).  

Overall, geoengineering risk can be defined in two main categories: “risk of side 

effects and risk that the manipulation will fail to achieve its central aim” (Keith 274).  

With CDR, the risk of side effect is loss of biodiversity, either as a result of rapid carbon 

capture or in the accidental rapid release of carbon if storage malfunctions.  On the 

other hand, the risk of failure is if captured carbon is released due to storage 

ineffectiveness or miscalculations of the natural carbon sink processes (Keith 274).  
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“Unless future efforts to reduce greenhouse gas emissions are much 

more successful than they have been so far, additional action may 

be required should it become necessary to cool the Earth this 

century.  Such action might involve geoengineering” -Royal Society 

(The Royal Society ix) 

Solar Radiation Management: 

The second facet of climate-induced warming is solar radiation.  When solar radiation 

enters Earth’s atmosphere, a portion of the energy is reflected back into space.  

However, with greenhouse gases in the lower atmosphere, some of the radiation that is 

supposed to reflect into space is trapped.  This is the greenhouse effect.  Therefore, 

climate engineers have been researching methods to increase the Earth’s albedo, or 

reflect more of this solar energy back into space before it enters our atmosphere.  In 

theory, solar radiation management (SRM) technologies could lower global 

temperatures regardless of the carbon concentration in the atmosphere.   

 

Stratospheric aerosol injections: 

Sulfuric acid is a naturally occurring particle in the atmosphere (Lane and Bickel 

6).  The proposed technology prescribes injecting sulfur dioxide into the stratosphere to 

increase the albedo effect.  Since sulfur is a fairly large particle, it has a high albedo.  

This in effect would decrease the amount of solar radiation that reaches Earth’s surface.  

In a report by the United Nations Intergovernmental Panel on Climate Change (IPCC), 

scientists estimate the amount of solar radiation already offset by naturally occurring 
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aerosols, including black carbon, sulfates and nitrates.  They concluded that these 

aerosols offset over 40% of total radiation, but since the GHG effect traps more energy 

than the aerosols reflect, Earth’s surface still experiences warming (Lane and Bickel 6).   

However, there is some environmental risk as well.  In implementation, it is 

uncertain whether cooling will occur evenly across regions.  It is theorized that high-

latitude regions will cool much more quickly, creating an issue of outcome equity.  

Further, large-scale deployment of sulfur aerosol injections will disrupt precipitation 

patterns, decreasing the overall global annual rainfall (Lane and Bickel 7).  If sulfur is 

used for aerosol injections, these particles may depose onto the land in one to two 

years after placement.  Thus, producing acid rain.   

One large benefit of sulfur aerosol injection is that it is the cheapest proposed 

climate management strategy.  Current estimates put 10 year R&D projects at a total of 

$0.5 billion USD (Lane and Bickel 7).  If sulfur aerosols were implemented today, it 

would only cost $8 billion per year to offset all post-industrial emissions.  In contrast, 

mitigation developments and costs of climate change would cost approximately $82 

billion annually to the US alone (Barrett 49-50).   
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(https://en.wikipedia.org/wiki/Stratospheric_sulfur_aerosols)  

 

Cloud brightening or cloud seeding: 

Cloud brightening employs the natural reflective properties of clouds.  Low-lying 

marine clouds can be “brightened”, by propelling sea water mist into the cloud body.  

This process would make the clouds whiter, and increase the amount of radiation that 

they reflect away from Earth (Lane and Bickel 5).  

The central risk of cloud brightening is the disruption of precipitation patterns.  

Though experiments and climate models do not point to an overall net decrease in 

precipitation, results suggest that there would be significant changes in precipitation on 

an area by area analysis (Baughman et al. 7533). 

  Generally, SRM has similar risks to CDR. Similar to the lapses of CDR, the risk 

of failure is the inability to reflect additional solar radiation.  The main risk of side effects 

is ozone depletion or precipitation disruption (Keith 274).   
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“An SRM cooled world would have less precipitation and less 

evaporation. Some areas would be more protected than others from 

temperature changes, creating local ‘winners’ and ‘losers’. SRM 

could conceivably weaken monsoon rains and winds. It would not 

combat ocean acidification or other CO2-driven ecosystem changes, 

and it would introduce other environmental risks such as delaying 

the recovery of the ozone hole.” (Keith, Parson and Morgan 1) 

 

Geoengineering Governance: A History 

The preliminary research on climate modification began in the Cold War era, as a 

result of US and USSR investigations into “weather and climate modification” (Keith 

250) The National Academy of Sciences produced a report entitled Weather and 

Climate Modification around this time that outlined “inadvertent modifications of 

atmospheric processes”, or human intervention that induces change in climate patterns 

(Keith 250).  The Soviet Union did more intensive research on ways to modify the global 

climate to improve Russia’s weather; for example, destroying the Arctic sea ice to 

increase Russia’s average temperature was suggested (Keith 251).  However, no 

technologies were deployed.  

On the other hand, the US took a different approach to climate modification.  In 

1946, Schaefer and Langmuir discovered cloud seeding technology while working at 

General Electric.  Moving into the 1950s, approximately $3-5 million were spent on 

privately funded cloud seeding projects.  The next decade, funding increased to around 

$10 million.  However, these projects were cut short in the 1970s, mostly due to the 
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environmental movement and questions over the unethical cloud seeding experiments 

conducted over Vietnam during the war (Keith 253).  

In 2006, Paul Crutzen brought climate engineering, or geoengineering, to the 

forefront of the debate.  His essay entitled “Albedo Enhancement by Stratospheric 

Sulfur Injections: A Contribution to Resolve a Policy Dilemma?” explicitly advocates for 

research into SRM technology (Crutzen).    

The fifth assessment report published by the IPCC in 2013 included a section 

dedicated to the explanation of geoengineering and research already conducted.  This 

was one of the first times geoengineering appeared in an official international document 

(“IPCC, 2013: Summary for Policymakers” 29).  Additionally, it was endorsed as “among 

the potential policy responses to global warming” (Clive 2).    

In 2010, controversy and uncertainty over geoengineering solidified into policy.  

The 2010 UN Convention on Biological Diversity declared a moratorium over 

geoengineering experiments in the sea and in space.  However, they still allowed small-

scale geoengineering experiments to be conducted (Vidal).  

However, there is not an internationally established treaty or institution that is 

sufficient to address geoengineering as a whole.  There are concerns that if 

international discussion is prolonged, that the governance system of geoengineering will 

be set up as a technocratic institution.  Essentially, a technocratic institution would 

center around climate scientists and private wealth to fund large-scale projects affecting 

the entire global population, with little input from policymakers or the public (Keith 274).  

Overall, there appears to be a growing need for discussion on governance for 

geoengineering.  Whether you are part of the opposition or advocates for 
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geoengineering, most can conclude that “it would be reckless to conduct the first large 

scale SRM tests in an emergency” (Keith, Parson and Morgan 1).  A key difference 

between geoengineering and any other climate solution is that geoengineering can be 

employed unilaterally.  For example, if climate conditions in one country get extreme, 

the country can deploy sulfur aerosol injections without relying on the assistance of 

others.  However, though unilaterally implemented, it would have global repercussions, 

like climate system damages in other regions of the world.   

 

 

“It would be reckless to conduct the first large scale SRM tests in an 

emergency.” (Keith, Parson, and Morgan 2) 

 

 

Some private sector wealth has funded geoengineering research though.  Sir 

Richard Branson funneled funds into his charity, the Carbon War Room, that the UK’s 

Royal Society used to perform research into SRM strategies.  In the United States, Bill 

Gates donated $4.6million to the Fund for Innovative Climate and Energy Research for 

geoengineering R&D (Vidal).  
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(Wigley 3) 

 

Moral Hazard: 

 

Moral hazard is perhaps the largest political tension in the geoengineering debate.   

 

“The moral hazard concern is that research and development in 

geoengineering may undermine public and political support for 

mitigation and adaptations, notwithstanding geoengineering’s 

limitations.  Put differently, geoengineering could be inaccurately 

perceived as a comprehensive insurance policy against climate 

change.  This misperception could create various incentives that 

would exacerbate the problems that geoengineering is intended to 

ameliorate” (Lin 678). 
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Many have voiced this concern, fearing that the emergence of geoengineering 

into the mainstream debate will take attention and focus away from mitigation solutions 

(Clive 2). This is a legitimate concern; if policymakers see a cheaper alternative to 

mitigation that could potentially reverse the adverse effects of carbon emissions, it 

incentivizes slowing mitigation efforts.  For many developed nations, mitigation is 

extremely expensive, due to prolonged infrastructure development that favors fossil 

fuels and energy dependent societies.   

However, one of the muted voices in the geoengineering debate is that of the 

developing world.  In 2015, a workshop, including 39 environmental leaders from the 

Global South, was conducted at the University of California, Berkeley.  The goal was to 

broaden public engagement on the issue (Winickoff, Flegal and Asrat 627).  One of the 

main points emphasized by these leaders was the need to reframe the issue of “moral 

hazard” to “moral responsibility”.  There is a concern among leaders of the developing 

nations that geoengineering is a mechanism to minimize the moral debt of the current 

level of emissions caused by the Global North (Winickoff, Flegal and Asrat 631).  In 

terms of historical emissions, the Global North has far outpaced the Global South, 

making developed countries mostly responsible for the level of warming we are 

currently experiencing (Parks and Roberts 621).  Therefore, geoengineering is seen as 

a deflection away from the central ethical debate (Winickoff, Flegal and Asrat 631).   

Regarding topics of governance and inclusion, there was still debate within this small 

group of representatives.  There were differing opinions on the level of oversight needed 

from small-scale experiments.  However, even those who deemed small-scale 

experiments under local jurisdiction could agree that the lack of international oversight 



 

 23 

and public accountability was concerning.  Small scale experiments could lead to a 

slippery slope of large scale effects with the lack of discussion around geoengineering.  

This was outlined as a “scalar mismatch between the physical scope of small 

experiments and their potential social impact” (Winickoff, Flegal and Asrat 631).  Overall 

however, there was agreement that inclusivity needed to be expanded.  A. Asrat, a 

geoscientist from Africa, presented at the workshop and displayed findings and climate 

challenges specific to Africa and similar climates outside of the developed world 

(Winickoff, Flegal and Asrat 632).  This highlighted the potential for expanded 

perspective and data if the scientists of the international community collaborated.  

Further, it increased interest in geoengineering and its relevance to the group, which is 

attributed to the shared background of the individuals and the accessibility due to the 

similar obstacles developing countries face in contrast to the Global North (Winickoff, 

Flegal and Asrat 632).   

Overall, the need for governance of geoengineering is still hotly debated, but 

people on both sides of the issue can see its merit.  Regulation will be centered around 

a systematic information asymmetry (Jaeger pg.5).  Due to the nature of the issue, 

climate scientists will know more information about the technology and infrastructure 

being developed.  If the regulatory sphere is expanded, this information will be 

transparent to assist in policy and governing matters, educating the public on 

technology development.  Not only does this make companies publicly responsible, but 

it also displays the risks of geoengineering development so the decision to employ it is 

one made democratically.  Without oversight however, geoengineering can reflect an 

opposite course (Jaeger pg.5).   
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Case Studies 

Mount Pinatubo:  

In 1991, Mount Pinatubo erupted, spewing 20TG of sulfur dioxide into the lower 

stratosphere (Robock et al. 531). The following year, the global temperature decreased 

by an average of 0.5°C (Barrett 47).  This provided a great case study for sulfur aerosol 

injections.  Estimates approximate that 5TG of sulfur dioxide would have to be injected 

into the stratosphere every year to offset all temperature rise due to global warming 

(Robock et al. 531).  However, there were also negative effects observed in 1992.  

Overall, there was a reduced the concentration of water vapor in the air and a 

remarkable decrease in the amount of land precipitation (Trenberth and Dai 1).  

Specifically, there were significant disruptions of the monsoon in Southeast Asia, 

causing issues surrounding water security.   

The eruption of Mount Pinatubo demonstrates the potential benefits of sulfur 

aerosol injections, decreasing global temperatures and the subsequent effects caused 

by global warming.  Additionally, it shows how the estimates of sulfur dioxide would be 

reasonable.  However, there are also significant drawbacks that would need to be 

addressed in order to implement sulfur aerosol injections.   Finally, the eruption 

demonstrates that this SRM strategy could be implemented unilaterally, with damages 

to other regions of the world.  Therefore, it shows the importance of creating 

governance systems for geoengineering to prevent unilateral implementation.   
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Ocean fertilization experiments: 

In May of 1995, a team of scientists conducted the second experiment of ocean 

fertilization research.  Over a seven day period, they distributed 449 kg of iron in each of 

the three marked 1000m2 study areas (A33-pg.496).  Additionally, they created two 

control regions, where no iron was added, so that they could compare the effects of the 

study.  In the experimental patches, there was a sharp increase in the phytoplankton 

population.  This led to a 25% increase in the amount of fixed carbon, reducing the 

concentration of atmospheric and oceanic carbon (A33-pg.500).  Overall, the 

experiment showed positive results in the ability to reduce carbon concentrations.  

However, there is still uncertainty over the species type of plankton that are stimulated.  

Further, since the study is only twenty years old, it is unclear how long the carbon will 

remained fixed before it is released back into the atmosphere.   
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Questions to Consider: 

1. Is there jurisdiction to test/implement geoengineering in existing international 

environmental legislation? 

2. If not, how should this be constructed? 

3. Does your country have a policy on addressing geoengineering?  

4. How will your country be affected by climate change?  How could they benefit 

or be negatively impacted by geoengineering deployment? 
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Topic 2 | Building Adaptation Capacity for Vulnerable Communities 

Climate change has already started to show its impacts.  Some of the 

consequences of climate change include increasing frequency and intensity of extreme 

weather events, rising sea levels, and desertification.  These effects threaten people in 

vulnerable communities, including their access to food, shelter and security.  Solutions 

to build adaptation aim to help communities cope with the effects of climate change.   

In an official report, the IPCC defines adaptation as “adjustment in natural or 

human systems in response to actual or expected climatic stimuli or their effects, which 

moderated harm or exploits beneficial opportunities” (“Climate change adaptation 

definitions”).  In other words, adaptation describes the way that humans adjust to the 

effects of climate change.  This can range anywhere from building floodwalls to combat 

rising sea levels or integrating alert systems for imminent heat waves in the face of 

rising temperatures.   

Key Terms 

 

Adaptive capacity: “The capacity not only to cope in the face of external changes or 

shocks, but, wherever possible, to respond actively and positively to them” (Giddens 

164).  This describes the ability that a community has to cope with the effects of 

climate change.   

 

Proactive adaptation: adaptation that is aimed to adjusting to the future.  It is “about 

diagnosing and responding to vulnerabilities” (Giddens 164) 
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Vulnerability: the conditions determined by physical, social, economic and 

environmental factors or processes, which increase the susceptibility of a community 

to the impact of hazards’ (Yamin, Rahma and Huq 4).  This highlights the conditions 

used to evaluate a community’s ability to adapt to climate change.   

 

Precautionary principle: intervention to prevent/contain future risk (Brown 3). This 

concept is outlined in Article 3 of the UNFCCC.  It means that states should take 

action even when there is uncertainty in science because there are immense potential 

risks (Burns). 

 

Hazard: a potentially damaging physical event, phenomenon or human activity that 

may cause the loss of life or injury, property damage, social and economic disruption 

or environmental degradation (Yamin, Rahma and Huq 4).  Hazards are a way of 

describing the localized risks of climate change to a certain community.  For example, 

coastal communities face the hazard of sea level rise that can displace homes.  

 

Resilience: refers to “the capacity of a system, community or society potentially 

exposed to hazards to adapt by resisting or changing in order to reach and maintain 

an acceptable level of functioning and structure. This is determined by the degree to 

which the social system is capable of organizing itself to increase this capacity for 

learning from past disasters for better future protection and to improve risk reduction 

measures” (Yamin, Rahma and Huq 4) 
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How is this relevant to vulnerable communities? 

Vulnerability emerged as a concept of understanding adaptation in the 1990s 

(“National Adaptation Programmes of Action (NAPAs)” 746).  There are two main 

approaches to the topic of vulnerability.  First is from the viewpoint of natural hazards 

and disasters. This type of vulnerability is evaluated by the hazard, probability that the 

disaster will happen, and the potential impacts (Yamin, Rahma and Huq 4).  The second 

is social vulnerability approach, which assesses the disadvantaged groups in existing 

social or political structures (Yamin, Rahma and Huq 4).  Poverty, and the factors that 

lead to poverty, are considered the most prominent social vulnerability influences on 

vulnerable communities (Yamin, Rahma and Huq 4).  

Aside from geographic vulnerability, some regions are also lacking in resilience 

because of their level of development.  Generally speaking, developing countries are 

“more vulnerable to the effects of climate change than the industrial ones, partly 

because many are located in climatically volatile regions and partly because they 

haven’t got the resources that the developed countries have to prepare” (Adgar et al. 

165).  A study by Mertz et al highlights four main reasons that developing countries are 

more vulnerable to climate change: 

1.  projected physical impacts are more severe in developing areas 

2. developing countries rely more heavily on agriculture within their borders as a 

source of income and sustained livelihood for their domestic populations 

3. higher rates of poverty mean that their populations are more likely to feel the 

effects directly 
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4. developing countries have less access to technology and economic resources 

(“National Adaptation Programmes of Action (NAPAs)” 743-744).   

As stated previously, there is often an ethical debate about responsibility in the 

climate change discourse.  There is a contrast between high historic emissions by the 

Global North and the rising current emissions by the Global South.  China, part of the 

Global South, outranked the US in 2007 and became the highest emitter of greenhouse 

gases (Betsill and Bulkeley 235).  This argument comes into play when allocating 

responsibility for funding on climate related issues, like the costs of adaptation building.  

Further, the concept of common but differentiated responsibility (CBDR) is at the base 

of solution building for the Global North and South conflict.  CBDR states that nations 

should have common goals, with different obligations based on the resources that are 

available.  In international climate change policy, this concept was solidified in the 

division of Annex 1 and non-Annex 1 countries defined in the Kyoto Protocol.  Annex 1 

countries, or developed countries, have legally binding agreements, whereas non-

Annex 1 countries do not have mandatory mitigation requirements (Diez 1).  

Why does this matter? It’s because vulnerable communities are often in 

developing countries, since they are more socially vulnerable due to factors like poverty.    

 

  



 

 31 

 

 

Adapting to a Changing Climate by the UNFCCC 

In 2014, the United Nations created a video entitled “Adapting to a Changing Climate”, 

in order to communicate the importance of adaptation as a solution for climate change.  

This video shows input from experts in the field, like Christina Figueres the head of the 

UNFCCC Secretariat, as well as local peoples affected by climate change.  Overall, this 

video deals with the motivations and importance of building adaptation capacity.  I urge 

you to watch the video before you begin your research.  However, be cautious not to 

source too much of your information from it.  This should serve as a starting point for 

your understanding, so you know what to look for while conducting more in-depth 

research.   

(https://www.youtube.com/watch?v=lGMx2xP3dcM) 
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Background: 

The United Nations Framework Convention on Climate Change identifies 

adaptation as a main policy to work toward in response to climate change, alongside 

mitigation.  This laid the foundation for future policymakers.  As certainty has grown in 

the future projections of climate change, and more communities feel the effects, the 

pressure to develop adaptation capacity has increased (“National Adaptation 

Programmes of Action (NAPAs)” 743).   

 In 1991, the ICLEI Local Governments for Sustainability began developing 

climate change policy strategies that were tailored to be city-specific efforts.  In the first 

decade, the strategies focused on greenhouse gas mitigation and increasing energy 

efficiency.  However, around the turn of the century, policies entered the second wave, 

and targeted adaptation policies as well as mitigation.  This resulted in the emergence 

of environmental policies focused on regional experience (Bulkeley). 

Through the Kyoto Protocol in 1997, the UNFCCC laid the groundwork for 

adaptation funding.  The Adaptation Fund was established through the document to aid 

countries with climate adaptation and increasing resilience.  Since 2010, over $354.9 

million has been allocated to 61 countries, with funds coming from governments and 

private donors (“About the Adaptation Fund”).   

One of these projects has been approved in Indonesia.  The government wanted 

to address rainfall variability induced by climate change, that threatens food 

security and community livelihoods.  With the help of the World Food 

Programme, the Indonesia government proposed a two step project.  The first 

step was evaluating the vulnerabilities and institutional capacities of the region.  
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Then, approximately $4 million was used to diversify agriculture and increase 

food security of eighteen thousand households.  Overall, the Adaptation Fund 

approved $5,995,666 for this program (“About the Adaptation Fund”).  

 

Then, at the 7th meeting of the Conference of the Parties in 2001, adaptation and 

capacity building were emphasized to highlight the need for additional funding.  Two 

additional funds (not including the Adaptation Fund created under Kyoto) were initiated 

to fund adaptation programs; these funds were the Special Climate Change Fund and 

the Least Developed Countries Fund (Adgar et al. 191).  Both are under the jurisdiction 

of the Global Environmental Fund (GEF) (Adgar et al. 190).   

 

The Special Climate Change Fund (SCCF) was established to target projects 

that fall under: “capacity building, adaptation, technology transfer, climate change 

mitigation and economic diversification for countries highly dependent on income 

from fossil fuels” (Adgar et al. 191).  SCCF focuses on adaptation and technology 

transfer; however nations tend to focus their contributions toward technology 

transfer.  These funds are open to applications from all developing countries with 

short and long term adaptation projects.  Through this fund, the GEF has 

mobilized approximately $320 million USD for UNDP sponsored projects in over 

34 countries correlated with adaptation building (“Climate Change Adaptation 

and Development” 2).   However, this is the total amount since its inception in 

2001.     
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The Least Developed Countries Fund sets funds aside specifically for programs 

within the least developed countries in the world.  A specific fund was set aside 

to address the elevated vulnerability of the least developed countries.  Resources 

and sectors crucial to development and population security are targeted, like 

processes and practices required for food production, water, health, and disaster 

management (Adgar et al. 191).  Funds would be allocated based on their 

National Adaptation Programmes of Action (NAPA).  NAPAs include 

vulnerabilities that a country is addressing, a plan of action, and projected costs 

of the project.  The proposals are reviewed, and selected based on the urgent 

and immediate need to address the given vulnerability (“National Adaptation 

Programmes of Action (NAPAs)”).   

 

COP 7 in Marrakech, Mexico was also remarkable for mainstreaming climate 

adaptation into the broader development policies.  Climate adaptation has also been 

integrated into mitigation solutions.  When mitigation targets are set, a portion of these 

emission reductions can be offset via Clean Development Mechanisms (CDM).  CDM 

means that instead of directly reducing emissions, a developed country can establish a 

clean development program in a non-Annex 1 country.  For example, establishing a 

renewable energy program in a developing country would prevent fossil fuel based 

development from occurring in the future.  Therefore, there are future emissions that are 

prevented.  Developed countries can count these CDMs as part of their emissions 

reductions, thus achieving development and mitigation goals.  By integrating Clean 

Development Mechanisms into adaptation policies, it joins mainstream development 
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with climate change solutions as well (“National Adaptation Programmes of Action 

(NAPAs)” 748).  

Adaptation Policy Framework: 

In 2004, the GEF and UNDP developed an Adaptation Policy Framework (APF) to help 

policy-makers expedite the adaptation planning for their area, whether state, region or 

local (Lim et al. vii). The NAPAs structure has adopted the APF to structure their 

proposals. The entire framework is built around four principles:  

● Adaptation to short-term climate variability and extreme events serves as a 

starting point for reducing vulnerability to longer-term climate change; 

● Adaptation occurs at different levels in society, including the local level; 

● Adaptation policy and measures should be assessed in a development context; 

and 

● The adaptation strategy and the stakeholder process by which it is implemented 

are equally important (Lim et al. vii) 

Keeping these principles and the social vulnerability aspect, APF aims for sustainable 

development in coordination with adaptation building (Lim et al. 1).  
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(Lim et al. 3) 

Overall, the guidelines set forth by the APF aim to increase stakeholder engagement 

and improve adaptive capacity in an interactive and dynamic process (Lim et al. 3).   

In the discussion of adaptation strategy, the level of governance at which policies 

are created is a crucial aspect of the debate.  For example, sub-Saharan Africa is 

considered one of the most vulnerable regions, due to low economic and institutional 

capacity as well as high risk for hazards.  However, creating policies for the entire 

region as a whole would be nearly impossible, since different hazards are applicable to 

different regions.  For example, the northern region will be most vulnerable to water 

scarcity and the southern region is most vulnerable to food insecurity (“National 

Adaptation Programmes of Action (NAPAs)” 748).  Therefore, there is disagreement 

over which level of government policies should be made at. Policies generated by 
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higher levels of governance, like state-wide policies, are most efficient because there 

are smaller administrative costs to develop the plans.  However, climate effects and 

risks are highly localized (Selin and VanDeever).  For countries with large geographic 

areas, this process is further complicated.  In a study by the Institute of Development 

Studies, one of the main conclusions was that states need to have policies that support 

community-led projects.  These projects need to have broad-based policies that can be 

applied to local communities, addressing climate and social vulnerabilities to improve 

effectiveness.  Further, this entails that local governments are given access to the 

necessary technical and scientific support in order to draft these policies (Yamin, 

Rahma and Huq 9).   

Overall, it is estimated that $10-40 billion would be need to spent annually to 

provide adequate proactive adaptation for developing countries (Brown).  Meanwhile, 

standard development funding amounts to approximately $55-60 billion dollars a year 

(Yamin, Rahma and Huq 9).  With climate risk centered around emergency disaster 

relief, it limits adaptation efforts.  However, not only would preventative adaptation lower 

the cost of disaster relief, but it would also mitigate future damage.  Therefore, the link 

between development and preventative adaptation is growing in support, which would 

give adaptation building access to standard development funds (Yamin, Rahma and 

Huq 9).  
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While you are conducting your research, consider at what level of governance policies 

were created, and how this can be applied to international debate.  Which regulations 

and requirements surrounding adaptation can be applied to all countries? Which 

projects and policies are unique to communities?  Part of the solutions section of your 

paper should include an adaptation project for a vulnerable community.  State the 

climate hazard the region is exposed to, vulnerabilities unique to the area and potential 

adaptation projects and funding that would apply to increasing resilience.   
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Mitigation-Adaptation Paradox: 

“The concept of a “paradox” generated by the assessment of climate 

change risks for adaptation policy-making was first brought to the fore by 

Adger et al., (2003), who suggested that there exists a clear “discrepancy 

between the conclusions of a global assessment and the past experience 

of societies living with environmental change” (Ayers 13) 

 

In other words, climate change is a global issue, but vulnerability and hazards 

are assessed on a localized level.  Furthermore, this applies for mitigation versus 

adaptation solution building.  Mitigation goals benefit the global population while having 

localized costs, and the success of these solutions is contingent on widespread 

participation.  On the other hand, adaptation maximizes local cost for local benefits.  So, 

it seems counter-intuitive that the vast majority of climate change funding goes to 

mitigation efforts, since the benefits of mitigation are not centered around the source of 

funds.    

Additionally, the mitigation-adaptation paradox reflects a historical binary 

between physical and social vulnerability assessment.  In global lenses of adaptation 

capacity building, the focus is generally placed on the concentrations of physical risk, 

like rising sea levels endangering coastal populations.  With social vulnerability 

assessment, the emphasis is a more localized lens, contingent upon the demographics 

of the area (Ayers 14).   
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Issues with adaptation also involve the global trend of urbanization.  In 2008, less 

than half of the global population lived in urban areas.  However, this figure is projected 

to increase to at least two-thirds.  Overall, seventy percent of the world’s urban 

residents live in developing countries (UNEP Year Book: Emerging Issues in our Global 

Environment 2013 3).  Although higher population density in urban areas increases 

certain efficiencies, the design of urban areas makes adaptation capacity building more 

difficult.  High-density cities tend to be more efficient because it minimizes 

transportation emissions and energy demands.  In contrast, adaptation measures are 

optimized when there is open space, for efforts like flood management and urban 

agriculture (Brown 31).   
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Case Studies: 

UK Studies  

Regions of the UK, particularly those along the Thames River, are vulnerable to 

flooding.  Of all households in the United Kingdom, 10% are at risk of flooding and the 

summer of 2007 was the most rainfall ever recorded in the country.  Additional studies 

and research modeling has established a clear correlation between climate change and 

increased flooding.  Therefore, the UK set forth national coastal management policies 

(Giddens 172).  After 2002, the insurance companies in the UK stopped providing flood 

insurance to all households, regardless of risk.  Households with a flood risk higher than 

100:1 would not be insured, and the government would have to take care of the 

additional damage costs.  So, the government began initiating preventative measures, 

including a mandate that new buildings have to have flood protection (Giddens 171).   

In the 2000s, the frequency of floods had increased significantly.  Unable to 

manage all of the risk, the national government said that protection would be delegated 

based on the relationship between risk and cost.  Therefore, communities will high 

vulnerability, but small populations would no longer be protected by government 

policies.  This caused outrage in the communities left vulnerable to floods, and so local 

governments had to create policies on their own.  The case study of climate adaptation 

to floods in the UK illustrates an important distinction in the role of local and national 

governments.  National initiatives were appropriate for broader policies like building 

codes, but the government was unable to address the needs of all local communities 

that faced different risks.  Conversely, it would be less efficient for local governments to 

adopt unique building codes for each community.  Overall, national policies far outpace 
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local ones, but there are aspects of adaptation management that are better suited for 

local governments.   

Bangladesh: Community Based Adaptation 

Bangladesh is one of the countries most affected by climate change.  As a 

developing country, they are also exposed to high vulnerability, especially with an 

economy mostly dependent on agriculture, forestry and fishing.  Since the country lies 

an average of 4-5 meters above sea level, it is extremely vulnerable to flooding, and 

70% of the area is flooded during extreme monsoons.  This is only anticipated to get 

worse due to sea level rise induced by climate change.  Climate change is also a threat 

to the economic structure, with estimates that agricultural yield will decrease by 3.1% 

every year (Delaporte and Maurel 3).   

So, the Government of Bangladesh undertook an adaptation initiative to reforest 

coastal communities.  Mangrove forests along the coasts help to reduce the effects of 

flooding and ocean encroachment, by creating an effective barrier.  Many of these 

forests were eliminated for agricultural practices or transitioned to single species 

forests, making them more prone to disease.   By replanting trees and diversifying the 

species, this improves the forest’s effectiveness as a water management area, hence 

reducing the coastal community’s vulnerability to flooding and sea level rise.  A central 

aspect of this project is also that it has been implemented at the community level.  In 

four different coastal towns, there has been reforestation of mangrove forests and 

educational workshops to teach locals how to care for the forests and the incentive of 

maintaining it.  The project in total received over $7 million of funding, with 

approximately $3.3 million coming from the Least Developed Countries Fund 
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(“Community based Adaptation to Climate Change through Coastal Afforestation in 

Bangladesh”).     

These case studies of these two countries illustrate how different adaptation projects 

can be in addressing similar vulnerabilities.  The UK employs a top-down approach to 

policymaking, with the central government making laws that towns must abide by.  In 

contrast, Bangladesh had a community-based approach.  As you consider solution 

making during committee, think about which standards and requirement regarding 

adaptation can be applied to all countries, and which initiatives must be built from the 

bottom-up.   
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