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Introduction 

To date, efforts to reduce emissions of greenhouse gases into the atmosphere to slow and eventually reverse the negative 
impacts of a changing climate have received most of the political and popular attention afforded to the issue of climate 
change. These so-called mitigation efforts include activities that reduce the amount of carbon dioxide used in the 
production and consumption of energy, limit greenhouse gases in major industrial processes, and establish new 
approaches to agriculture and forestry practices. Adaptation efforts, those which focus primarily on building resistance to 
and coping with the impacts of climate change, receive a great deal less attention and are often viewed as an alternative, 
rather than a necessary complement to mitigation efforts. This is a false choice, as both adaptation and mitigation 
measures (as well as a heightened and sustained commitment to improving our scientific understanding of climate change) 
are necessary for meaningfully protecting and preparing society for the projected impacts of a changing climate. The 
linkages between adaptation and mitigation efforts are extensive, and smart policy must consider both when developing a 
risk management approach to dealing with climate change. Nowhere are these linkages more important than in the already 
stressed natural resource and infrastructure systems that govern food, water, and energy production. Climate change will 
undoubtedly have an impact on these systems in three fundamental ways: direct effects of a changing environment, human 
responses and measures to adapt these systems in the face of emerging stress factors, and the societal efforts to reduce the 
emissions profile of these activities. In addition, it is important to consider the geopolitical implications of these societal 
responses. The complex nature of these linkages with climate change and among the three sectors require a careful review 
and consideration of how companies, policymakers, and society can best prepare to respond to these looming challenges. 

The Current Pathway 

The international community has been working for the better part of the last two decades to reach a global agreement on 
actions that will limit the earth’s temperature rise to a level that has the greatest chance of avoiding the most catastrophic 
impacts of a changing climate. International negotiations in Copenhagen last December yielded a political agreement—the 
Copenhagen Accord—which set a global goal of reducing emissions “so as to hold the increase in global temperature 
below 2 degrees Celsius,” a number that most countries and the prevailing scientific opinion agreed will lead to a 50 
percent chance of avoiding irreversible climate change.1 To date approximately 110 nations have endorsed the accord, and 
75 countries have submitted individual country pledges for emissions reduction targets or actions out to the year 2020.2 
Although these commitments are commendable in principle, analyses by the International Energy Agency and others 
suggest that current pledges are insufficient for reaching the 2-degrees goal (and for stabilizing the concentration of 

                                                           
1 This 2-degrees scenario is derived from the work of the Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report, Climate 
Change 2007, released in 2007. Several countries within the negotiations, mainly small island developing states and other countries expected to be 
hard hit by even a 2-degrees temperature rise, rejected this compromise position and insisted on a mechanism within the agreement to review the 
target in 2015 with the hope of lowering the goal to a 1.5-degrees temperature rise. At the same time, many scientists believe society is unable to 
meet even the 2-degrees target and is definitely incapable of meeting the 1.5-degrees target given our current emissions trajectory and the magnitude 
of the transformation required to meet either. Still other scientists claim that a 2-degrees temperature rise is not likely to keep the world as safe from 
catastrophic climate change as was believed during the time of the IPCC Fourth Assessment Report. An update on the IPCC’s work is not expected 
until 2014. 
2 UN Framework Convention on Climate Change (UNFCCC), “UNFCCC publishes reports summing up results of 2009 UN Climate Change 
Conference in Copenhagen,” press release, March 31, 2010, 
http://unfccc.int/files/press/news_room/press_releases_and_advisories/application/df/20100331_pr_cop_report_v2.pdf See individual country 
pledges at http://unfccc.int/home/items/5262.php. 
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greenhouse gases in the atmosphere at 450 parts per million of CO2 equivalent). 3 Absent much more aggressive 
emissions reductions after 2020, it is estimated that current pledges will result in a temperature rise of 3 to 4 degrees (with 
the long-term concentration of greenhouse gases in the atmosphere stabilizing around 550 parts per million of CO2 
equivalent).4 In such a scenario, given forecasted conditions consistent with such temperature increases, the world is 
projected to face rising sea levels, falling crop yields, decreasing water availability, hunger and disease, species extinction, 
natural disasters, and increasing risk of abrupt, large-scale shifts in the climate system (see chart below).5 

Absent an agreement that encourages more aggressive emissions reductions that will yield a 2-degrees goal, the 
international community must begin to take action to prepare for the coming environmental change over a wide range of 

impact scenarios. Overall, this means society 
needs to prepare for greater stresses on food, 
water, and energy systems. 

Even if the Copenhagen negotiations had 
yielded a much more ambitious pathway for 
future emissions stabilization, the greenhouse 
gases already accumulated in the atmosphere 
from historical emissions will impact the earth’s 
climate system now and in the centuries ahead. 
Many communities across the world—in 
developed and developing countries alike—are 
already experiencing the effects of 
environmental change and are taking responsive 
measures to protect people, property, and 
economic productivity. Proactive adaptation—
particularly in bringing resilience to 
interconnected food, water, and energy 
systems—is paramount for managing climate-
related risks in both the short and long term. 

Source: Adapted from Nicholas Herbert Stern, The Economics of Climate Change: 
The Stern Review (Cambridge: Cambridge University Press, 2007). 

 
Challenges to Food, Water, and Energy Systems 

Scientific research shows that climate change exacerbates many existing strains and stresses on natural resource systems 
and built infrastructure. As indicated by the UN Intergovernmental Panel on Climate Change (IPCC), a warming planet 
will experience greater hydrologic variability (floods and droughts), rising sea levels, heat waves, and extreme weather 
events.6 These phenomena are likely to harm agricultural productivity, threaten energy infrastructure, and disrupt fresh 
water systems. 

Water availability is perhaps the most obvious and direct linkage to a changing climate, with extreme droughts and floods 
projected to occur more often.7 Furthermore, as glaciers melt, seasonal runoff will be altered and communities will not 
have access to the fresh water that they need in the long term. For example, every year the Gangotri glacier in India is 
shrinking by 23 meters, which means eventually the Ganges River could lose two-thirds of its July–September flow, 
                                                           
3 Guy Chazan, “IEA Says Emissions Plans Fall Short,” Wall Street Journal, February 16, 2010, http://online.wsj.com/article/ 
SB10001424052748703562404575067660812697790.html; Trevor Houser, “Copenhagen, the Accord, and the Way Forward,” Policy Brief Number 
PB10-5, Peterson Institute for International Economics, Washington, D.C., March 2010; Andrew Light and Sean Pool, “The Copenhagen Accord at 
Three Months,” Center for American Progress, March 29, 2010, http://www.americanprogress.org/issues/2010/03/emissions_pledge.html; World 
Resources Institute, “Interactive Chart: Analyzing Comparability of Annex I Emission Reduction Pledges,” 2010, 
http://www.wri.org/publication/comparability-of-annexi-emission-reduction-pledges/chart. 
4 Ibid. 
5 Nicholas Herbert Stern, The Economics of Climate Change: The Stern Review (Cambridge: Cambridge University Press, 2007). 
6 M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden, and C.E. Hanson, eds., Climate Change 2007: Impacts, Adaptation and 
Vulnerability: Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (Cambridge: 
Cambridge University Press, 2007), 7–22. 
7 B.C. Bates, Z.W. Kundzewicz, S. Wu, and J.P. Palutikof, eds., Climate Change and Water: Technical Paper of the Intergovernmental Panel on 
Climate Change (Geneva: IPCC, 2008), 35–75. 
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potentially causing water shortages for over 500 million people and one-third of India’s irrigated land area.8 In California, 
the Sierra Nevada early spring snowpack has already decreased by 10 percent; by 2050 it is projected to decrease by 25 to 
40 percent, which would severely threaten livelihoods across the state and reduce the amount of water available to sustain 
fish species, agriculture, and hydroelectric power production.9 The Organization for Economic Co-operation and 
Development (OECD) estimates that if climate change continues and no new policies are enacted, by the year 2030 the 
number of people living in water-stressed countries—where governments encounter significant constraints in their 
capacity to meet domestic, industrial, and agricultural water demands—could rise to over 3.9 billion, almost half of the 
projected world population.10 

Water availability, soil quality, and temperature variability all affect agricultural activity and therefore influence food 
production. In regions of the globe close to the equator, where temperatures are generally already close to crop tolerance 
levels, climate change could have a devastating impact on food production; for example, estimates show that losses could 
range from 30 to 40 percent in India and could exceed 50 percent in Senegal and Sudan.11 As the world population 
continues to grow and as economic development lifts more people out of poverty, trends like urbanization and dietary 
shifts (to include more meat and dairy) in the developing world are increasing demands on the global food system in 
parallel with environmental stresses. 

Impacts on energy infrastructure are perhaps the least appreciated of the three sectors but occur in a number of ways. For 
example, hydroelectric power plants in India are already experiencing major complications, like declines in energy 
production from insufficient rainfall in some areas and devastating floods from overflowing reservoirs in others.12 In 
addition, many forms of power generation, natural resources extraction, and production require ample water resources. 
Nuclear and coal-fired power plants require a great deal of water for cooling; biofuels such as corn- or sugarcane-based 
ethanol, as well as biodiesel require adequate water resources for growing; and even natural gas and oil production 
(especially unconventional resources) depend on local water availability. Energy infrastructure can also be impacted by 
rising sea levels and stronger storms. Hurricanes Katrina and Rita disabled a great deal of U.S. energy infrastructure—in 
and along the Gulf Coast, as well as onshore (e.g., refineries, pipelines, and power lines affected by floods)—causing the 
loss of a significant portion of U.S. oil and gas output for several months. 

Not all challenges to food, water, and energy systems are climate derived; some come from unsustainable resource 
management, commercial practices, and other human activities. In many parts of the world, these types of neglect or 
mismanagement are the primary culprits for stresses on these systems, and climate change is merely a secondary, though 
increasingly important, cause for longer-term concern. Moreover, mismanagement of resources can increase vulnerability 
to climate change and can hamper a community’s ability to adapt to environmental stresses. Stakeholders working to 
promote greater sustainability in food, water, and energy systems have developed strategies for better resource 
management, many of which will help combat some of the effects of a changing climate, some of which will not. 

In addition to the impacts of a changing climate and preexisting stresses resulting from mismanagement or overuse, the 
food, water, and energy sectors are also affected by policies and practices aimed at reducing emissions of greenhouse 
gases into the atmosphere. The search for lower carbon energy sources has driven a great deal of investment into 
hydropower resources (which can affect water availability and ecosystem services), biofuels, as well as shifts in 
agriculture and forestry practices. The greatest example of the impact that mitigation policy can have on food, water, and 
energy systems is the push to incorporate a greater percentage of biofuels into the global transportation fuel mix. In the 
early to mid-2000s, the environmental, agricultural, and policymaking community began to enact aggressive requirements 
for a certain percentage of transportation fuels to come from biofuels such as ethanol and biodiesel. These mandates 
represented a win-win for the agricultural industry looking to create larger markets for their products, for 
environmentalists with a desire to reduce emissions from transportation fuels, and for members of the security community 
with a desire to reduce dependence on oil in the transportation sector. Not long after rapid growth in the biofuels industry 
                                                           
8 UN Development Programme (UNDP), Human Development Report 2007/2008: Fighting Climate Change: Human Solidarity in a Divided World 
(New York: UNDP, 2007).  
9 California Department of Water Resources, “California Water Plan Update 2009,” March 2010, 
http://www.waterplan.water.ca.gov/docs/cwpu2009/0310final/highlights_cwp2009_spread.pdf. 
10 Organization for Economic Co-operation and Development (OECD), OECD Environmental Outlook to 2030 (Paris: OECD, March 2008), 
http://www.oecd.org/document/20/0,3343,en_2649_34305_39676628_1_1_1_1,00.html.  
11 William R. Cline, “Global Warming and Agriculture,” Finance and Development 45, no. 1 (March 2008) 
http://www.imf.org/external/pubs/ft/fandd/2008/03/cline.htm. 
12 Cleo Paskal, “The Vulnerability of Energy Infrastructure to Environmental Change” (briefing paper, Chatham House and Global EESE, London, 
July 2009), http://www.chathamhouse.org.uk/publications/papers/view/-/id/737/. 
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started to take root, environmentalists started to call into question the carbon and energy balance of biofuels, and they 
raised concern over the environmental harm caused both directly and indirectly from biofuel production. In addition, high 
food prices and global shortages called into question the impact of biofuel production on global food security (as a result 
of massive amounts of crops and land being repurposed for energy instead of food production). Even more recently, a 
dramatic fall in energy prices and a slowdown in global energy demand have hurt the market for biofuels, leading the 
agricultural community to call for greater government support for the industry. These early and perhaps overzealous 
efforts to promote a single solution to climate and energy goals proves just how complicated it is to manage the trade-offs 
and unintended consequences of well-meaning policies. 

As demonstrated by the biofuels case and others, food, water, and energy systems are incredibly complex and interrelated. 
A price spike or another major change in one system can have knock-on effects across the board. For example, the sharp 
increase in energy prices in 2007–2008 (i.e., when the price of oil reached almost $150 per barrel) raised costs for 
transportation, for energy-based agricultural inputs (e.g., fuels and fertilizer), and for other energy-intensive sectors. 
Ultimately, higher energy prices spread across economies—pushing up prices and amplifying dislocations in other related 
resource areas. With such profound interrelationships and implicit trade-offs, energy, water, and food systems should not 
be approached in a vacuum. A holistic approach to climate adaptation in these sectors will likely yield better results than 
the traditional sector-by-sector framework that has served as the dominant approach to date. 

Adaptation for a Changing World 

Environmentalists, companies, and governments have long worked to address the environmental and human-induced 
stresses on food, water, and energy systems. Many of these activities and programs are receiving greater attention, and in 
some cases funding, due to the increasing focus being put on climate adaptation measures. Adaptation refers to the social 
and economic changes taken in response to climate impacts. In the broadest terms, adaptation can be planned (purposely 
set in motion to deal with expected or observed changes) or more spontaneous (implemented in an ad-hoc fashion in 
reaction to environmental changes). An example of planned adaptation is when a community takes concerted effort to 
limit habitation and construction near a coastline thought to be receding or susceptible to stronger storms. Unplanned or 
spontaneous adaptation occur when a community of people is displaced from their homes as a result of flooding or coastal 
erosion and must find new places to settle or more resilient ways to manage the flooding. 

Adaptation efforts are generally used to reduce vulnerabilities and/or enhance resilience. Building stronger, more stable 
offshore oil and gas drilling platforms is an example of increasing resilience. Relocating energy infrastructure away from 
locations that will be susceptible to climate impacts is an example of reducing vulnerability. Failure to reduce 
vulnerabilities and increase resilience often results in loss of economic activity, valuable infrastructure and assets, and at 
its worst, health and vitality of local communities. In recent years, the security community, particularly many of those 
involved in humanitarian disaster relief, has become concerned with the potential security implications of failure to 
appropriately mitigate and adapt to a changing climate. A number of the reports produced by this community warn against 
the potential for climate-related disasters to overwhelm the capacity of the humanitarian response community and some 
societies as a whole.13 Climate change advocates have used these looming security concerns to stress the importance of 
aggressive mitigation and adaptation policies. 

Like climate mitigation, adaptation requires time, money, and planning. It also requires traditional risk analysis, as 
communities need to conduct cost-benefit assessments of specific adaptation measures—oftentimes with considerable 
uncertainty regarding the timing and magnitude of the climate impacts. Communities must balance planning for high-
impact, low-probability events with planning for low-impact, high-probability trends. In addition, economic, 
technological, sociocultural, and information barriers to adaptation often challenge even the most conscientious efforts to 
improve resiliency and lower vulnerability. 

In the areas of food, water, and energy, adaptation measures include: 

 breeding heat- and drought-resistant crop strains; 

 bolstering defenses against tropical diseases; 

 improving the efficiency of water use; 

                                                           
13 See Kurt M. Campbell, ed. Climatic Cataclysms (Washington, D.C.: Brookings Institution Press, 2008) and Gordon R. Sullivan et al., National 
Security and the Threat of Climate Change (Alexandria, Va.: CNA Corporation, 2008), 
http://securityandclimate.cna.org/report/National%20Security%20and%20the%20Threat%20of%20Climate%20Change.pdf. 
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 altering food and recreational choices; 

 employing new flood/drought prevention systems; 

 protecting coastal populations through relocation or discouraging development in vulnerable areas; 

 making buildings and infrastructure more resilient to storms; and 

 altering economic activity to a form that is more durable or sustainable given expected environmental changes.14 

Given this wide scope, adaptation policies and strategies must be robust against a variety of outcomes and events. 

Climate change will affect developed and developing countries alike (although not to the same degree), and adaptation 
activities are cropping up across the globe. Just last year, the state of California produced a state Climate Adaptation 
Strategy that covers climate impacts, risks, and strategies by sector, including public health; biodiversity and habitat; 
ocean and coastal resources; water management; agriculture; forestry; and transportation and energy infrastructure. For 
example, regarding water management, the state aims for a 20 percent reduction in per capita water use by 2020, 
expanded surface and ground water storage, and agricultural water use efficiency.15 Concerning sea-level rise, the 
California strategy suggests, “State agencies should generally not plan, develop, or build any new significant structure in a 
place where that structure will require significant protection from sea-level rise, storm surges, or coastal erosion during 
the expected life of the structure.”16 One study indicated that $2.5 trillion of California’s real estate assets are at risk from 
extreme weather events, sea-level rise, and wildfires.17 Some analysts, investors, and policy planners argue that taking 
proactive adaptation measures now can potentially prevent enormous financial losses over the long term. Only 10 U.S. 
states have climate adaptation plans in progress or completed.18 

In the developing world, South Africa has stepped forward as a self-proclaimed leader in climate adaptation. As early as 
2004, South Africa had published a National Climate Change Response Strategy that identified its most climate-
vulnerable sectors and called for targeted adaptation measures in health, maize production, plant and animal biodiversity, 
water resources, and rangelands.19 However, South Africa has not implemented all of its goals yet, and it is not 
representative of most emerging economies’ climate adaptation efforts. Rather than relying on outside financing for 
adaptation projects (the traditional model), South Africa is planning to capitalize on existing domestic capacities and 
resources, using homegrown adaptation strategies tailored to its unique national circumstances.20 

Another example is Bangladesh, which as early as the 1970s began developing an early-warning system—albeit low 
tech—to protect its citizens and economy from natural disasters like cyclones and tropical storms. The early warning 
system has been updated and improved over the years and now comprises volunteers who educate their communities 
about disaster preparation and includes committees for disaster warning, first aid, and relief.21 Bangladesh’s early warning 
system—which in 2007 received notice of Cyclone Sidr 72 hours prior to touching ground and ordered 2 million residents 
into shelters—helped limit the death toll of Sidr to approximately 15,000 people, which is remarkable when compared to 
the death toll of 190,000 people from a similar cyclone in 1991.22 Bangladesh is projected to be particularly hard hit by 

                                                           
14 Statement of Dr. John P. Holdren, director, Office of Science and Technology Policy, Executive Office of the President, before the Committee on 
Agriculture, U.S. Senate, Washington, D.C., July 22, 2009, 
http://www.whitehouse.gov/files/documents/ostp/press_release_files/holdren_testimony2.pdf. 
15 California Natural Resources Agency, 2009 California Climate Adaptation Strategy (Sacramento, Calif.: California Natural Resources Agency, 
2009), http://www.climatechange.ca.gov/adaptation/index.html. 
16 Ibid. 
17 David Roland-Holst and Fredrich Kahrl, California Climate Risk and Response (Palo Alto, Calif.: Next 10, November 2008), 
http://www.next10.org/research/research_ccrr.html. 
18 See Pew Center on Global Climate Change, “Adaption Plans,” December 2009, 
http://www.pewclimate.org/what_s_being_done/in_the_states/adaptation_map.cfm. 
19 Department of Environmental Affairs and Tourism, A National Climate Change Response Strategy for South Africa (Pretoria: Department of 
Environmental Affairs and Tourism, September 2004), http://soer.deat.gov.za/dm_documents/SANCCRS_FcPxU.pdf. 
20 Eric Chu and Preeti Verma, “South Africa: An Experiment in Climate Change Adaptation Planning,” World Resources Institute, Washington, 
D.C., December 1, 2009, http://www.wri.org/stories/2009/12/south-africa-experiment-climate-change-adaptation-planning. 
21 Heather R. Hosterman et al., “Water, Climate Change, and Adaptation: Focus on the Ganges River Basin” (working paper, Nicholas Institute for 
Environmental Policy Solutions, Durham, N.C., August 2009), http://nicholas.duke.edu/institute/ni.wp.09.03.pdf. 
22 Integrated Regional Information Networks (IRIN), “BANGLADESH: Megaphones save thousands,” IRIN, Geneva, November 2007, 
http://www.irinnews.org/Report.aspx?ReportId=75470; Peter Foster, “Bangladesh cyclone death toll hits 15,000,” Telegraph (London), November 
18, 2007, http://www.telegraph.co.uk/news/worldnews/1569832/Bangladesh-cyclone-death-toll-hits-15000.html. 
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the impacts of climate change and has therefore been a target for international adaptation programs and financial 
assistance. 

What sets most developing countries apart from the developed countries is their heightened vulnerability to environmental 
change and their lack of resources to respond to climate impacts. The regions of the world that are already experiencing 
water stress and other environmental challenges—and where climate impacts are expected to be most extreme—are 
primarily developing nations. With low per capita income and large population growth in these areas, the IPCC projects 
that significantly higher numbers of people will be affected by changes to food supply, coastal flooding, and water 
scarcity.23 Sustainable development is often cited as a tool for reducing climate-related risks, as it can strengthen on-the-
ground capacity to respond to environmental change and can increase resilience of communities facing environmental 
shocks. Estimates for the overall cost of financing needed to support developing country adaptation efforts vary widely 
but are easily in the tens of billions of dollars per year.24 How to provide a sustained source of financing at this level, 
prioritize adaptation investments to the countries/regions most in need, and improve the absorption capacity of those 
communities to spend the money effectively are all major issues up for debate in the current international climate 
negotiations. It is clear, however, that governments alone will not be able to provide the total amount of financing needed 
over the long term and the private sector will need to play an increasingly important role in making their business 
activities less susceptible to climate impacts and providing adaptation goods, services, and technologies (leveraged by 
government support) to the most vulnerable countries. 

Technology, Policy, and Behavioral Solutions 

Given the inevitable impacts of a changing climate and the increasing likelihood that the world could experience the risks 
associated with temperature rise beyond 2 degrees (in light of current emissions reductions plans), the operative question 
becomes: What are the necessary actions to cope with the worst risks in the future? Potential solutions range across the 
public, private, and civic sectors in the realms of technological innovation, policy reform, and societal changes. 

Private companies are leading the way with the development of innovative technologies that help food, water, and energy 
systems respond to a changing environment. New methods for drip irrigation and other precision technologies allow for 
production of crops with a significantly smaller water requirement. Genetically modified seed varieties also help maintain 
agricultural systems in areas of increased drought and higher temperatures. Energy companies are constantly working to 
improve the efficiency and resource intensity of energy production, whether it is upstream oil, gas, and coal production or 
improving the overall efficiency of production and use, especially when it comes to water use. Alternative energy 
technologies are being developed by the day and new markets are emerging for distributed energy applications (such as 
modular power generation units using a variety of fuel sources). These developments offer a variety of alternative energy 
pathways to larger-scale energy projects. However, many new technologies carry trade-offs and require a full assessment 
beyond the scope of this paper. 

The private sector can be an enormously useful catalyst for societal action to deal with climate change. Perhaps the least 
highlighted but most highly influential stakeholder in the climate change debate is the insurance industry. The insurance 
industry is a relative newcomer to the debate, though climate change has been a topic of interest for the industry for quite 
some time. In recent years, as the physical signs of climate change have become more evident, and as the science of 
climate change has improved, the insurance industry has started to calculate the impact that changes in the natural 
environment can have on the products and processes they insure. They have developed models and processes for assessing 
the risk posed by these threats to various companies, communities, and assets, and many have created products to deal 
with all sorts of risks related to climate change. Last year, the National Association of Insurance Commissioners (NAIC) 
adopted a policy to make it mandatory for insurance companies to disclose the financial risk they face as a result of 
climate change and explain how they will manage those risks.25 The decision is controversial among the group and its 
members because some insurance companies are more exposed and less prepared to deal with climate risks. Recently 
certain state insurance regulators took steps to weaken the NAIC decision and leave it up to the states to decide how to 
adopt and implement the recommended policy. Despite this setback, insurance companies and financial organizations 
such as the U.S. Securities and Exchange Commission are growing more and more interested in how companies manage 

                                                           
23 Parry et al., Climate Change 2007. 
24 Benito Muller, “International Adaptation Finance: The Need for an Innovative and Strategic Approach” (working paper, Oxford Institute for 
Energy Studies, Oxford, June 2008), http://www.oxfordenergy.org/pdfs/EV42.pdf. 
25 For more information on the decision, see National Association of Insurance Commissioners (NAIC), “Insurance Regulators Adopt Climate 
Change Risk Disclosure,” press release, March 17, 2009, http://www.naic.org/Releases/2009_docs/climate_change_risk_disclosure_adopted.htm. 
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their climate vulnerability. These stakeholders have enormous leverage over societal decisions to consider climate change 
as part of its planning processes and prepare to be more resilient against and prepared to respond to the impacts of climate 
change. 

Public-private partnerships are another mechanism for facilitating climate adaptation. Multinational companies are 
partnering with local governments and nongovernmental organizations (NGOs) in developing countries on capacity-
building and infrastructure projects, such as off-grid sustainable energy and water enterprises.26 Charitable foundations 
and other civic groups are also making progress with helping to deploy technologies and strengthen capacity of 
communities to respond to environmental change. These efforts are noteworthy and laudable but cannot hope to reach the 
level of coordination and action necessary on a broad scale without the active participation of governments and the society 
as a whole. 

As noted earlier, governments across the globe are enacting policies and programs—from the local to the federal level—to 
adapt to climate change. Countries are also sharing information with each other in this regard and engaging in bilateral 
collaboration around climate adaptation. The U.S. government, for example, has completed projects, via the U.S. Agency 
for International Development, addressing urban and coastal flooding in Honduras, rain-fed agriculture in Mali, and 
fisheries and agriculture in Thailand.27 

From the global policy perspective, the international community is addressing adaptation through political negotiations 
within multilateral institutions like the UN Framework Convention on Climate Change/Conference of Parties 
(UNFCCC/COP). The latest iteration of high-level political agreement to address climate change, the Copenhagen 
Accord, stresses the need for a “comprehensive adaptation program” and agrees that developed countries should “provide 
adequate, predictable and sustainable financial resources, technology and capacity-building to support the implementation 
of adaptation action in developing countries.” With regard to finances for adaptation, the accord calls for the 
establishment of a “Copenhagen Green Climate Fund,” which would provide financial assistance (in part) to help 
developing countries with their adaptation measures, and states that “funding for adaptation will be prioritized for the 
most vulnerable developing countries, such as the least developed countries, small island developing States and Africa.”28 
All of this support and good will, however, hinges on the ability of the international community to reach some sort of 
agreement about the mechanisms for generating and distributing financing, technology, and assistance for adaptation 
measures, and the ability of vulnerable countries to exhibit the capacity to receive and utilize this assistance effectively. 
For this reason, many developing countries are working hard to adopt adaptation plans that will make them good 
candidates for international assistance. The international NGO community is actively engaged in developing best practices 
for adaptation strategies that will help guide these countries’ efforts and ensure continued “learning by doing” to perfect 
adaptation strategies and measures as countries gain experience through implementation. 

Meanwhile, communities continue to adapt to a changing climate by implementing solutions or changing behavior at a 
local level. Adaptation measures, especially in the areas of food, water, and energy, will happen through small-scale, local 
and societal initiatives and will be driven by need and circumstance. For those thinking about adaptation measures at a 
higher level, tapping into these local activities and organic societal response will be critical for generating information 
about successful and unsuccessful approaches and the type of behavioral change underway. By providing local 
communities with better information about the risks and climate impacts they will face at a local level, the international 
scientific community can help them better prepare for and adapt to a changing natural environment. 

Despite the efforts on international financing, sharing best practices, and community-level engagement, the current 
international policy framework fails to adequately address the issue of adapting governance structures to cope with 
climate change. Take, for example, geoengineering—the practice of intervening in the climate system to counteract the 
effects of global warming (e.g., cloud seeding, space sunshade, and carbon dioxide air capture). Assuming that current 
emissions reductions pledges will yield a scenario of greater than 2-degrees temperature rise and a greenhouse gas 
concentration of 550 parts per million, it is possible that countries or even individual financiers will singlehandedly 
undertake geoengineering. Yet no international treaties or systems exist to regulate this practice, which if carried out, will 

                                                           
26 Lyuba Zarsky, “Climate-Resilient Industrial Development Paths: Design Principles and Alternative Models” (working paper, Global Development 
and Environment Institute, Medford, Mass., February 2010), http://www.ase.tufts.edu/gdae/policy_research/climateresilientdevelopment.html. 
27 U.S. Agency for International Development (USAID), “Global Climate Change: Adapting to Climate Variability and Change,” 2010, 
http://www.usaid.gov/our_work/environment/climate/policies_prog/vulnerability.html. 
28 UN Framework Convention on Climate Change/Conference of Parties 15 (UNFCCC/COP15), “Copenhagen Accord,” 2009, 
http://unfccc.int/resource/docs/2009/cop15/eng/l07.pdf. 
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directly affect lives across the globe.29 It is also possible that fragile states and other poor countries could be completely 
devastated by natural disasters and other impacts of climate change—to the degree that local governments can no longer 
assert the rule of law. The international community has yet to address the potential ramifications of third-party 
interventions for maintaining order when local governments are incapacitated. 

Conclusion 

Whether considering governance approaches, deployment of technologies, or other potential solutions for mitigating risks 
associated with climate change, adaptation measures will need to be incorporated alongside mitigation in climate policies 
moving forward. In particular, as stresses on food, water, and energy systems become more pronounced—threatening 
livelihoods across the globe—it is all the more important to sharpen our understanding of the linkages across these sectors 
and take an integrated approach to climate mitigation and adaptation policies. 
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