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Introduction: Climate change and people
The environmental impacts of  climate change are all too familiar topics of  conversation 
these days. But what about its effects on people? The increased frequency and severity 
of  climate-related natural disasters such as droughts, floods, and cyclones cause vast 
economic damage. Sea level rise and increased storm surges destroy infrastructure 
and livelihoods in both coastal areas and low-lying adjacent lands. Erratic rainfall, rising 
temperatures, and extreme weather events harm agricultural production, worsen water 
scarcity, and spread infectious diseases. Indeed, at home and abroad, climate change 
imposes huge financial losses and threatens national security. 

In both the US and developing countries, poor communities are particularly vulnerable  
to the impacts of  climate change. In the US, such communities were the worst affected 
by Hurricane Katrina, since they lived in areas that were particularly susceptible to flood-
ing and had few resources to escape from or cope with the disaster. In Darfur, Sudan, 
drought drove marginal herders to migrate in search of  pastures, leading to competition 
and tensions with resident farming communities.1 In Mozambique in 2000–1, poor com-
munities likewise occupied the areas worst affected by the country’s catastrophic floods 
and had the fewest means with which to cope.2 These impacts on vulnerable communi-
ties also impose wider costs on society, since instability and desperation can have costly 
and tragic spillover effects. 

Investments that reduce the climate vulnerability of  these communities can help reduce 
the adverse consequences of  climate change for people while at the same time lowering 
avoidable expenditures on crisis management, enhancing national security, and creating 
job opportunities both here and abroad. Such investments can also improve America’s 
image abroad—demonstrating that the US is willing and able to lead on climate change 
issues and is committed to helping developing countries adapt to the consequences of  
climate change. 

Making such investments is in our best interest even during a time of  economic hardship. 
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The human consequences of  climate change 
The physical impacts of  climate change threaten both human and natural systems 
across the globe. Yet these systems differ greatly in terms of  their vulnerability to climate 
change, or the degree to which climate impacts affect them. A system is vulnerable to 
climate change if  it is exposed to climate impacts yet unable to cope with them. 

One key determinant of  whether or not a community can cope with the impacts of  cli-
mate change is its access to and control over resources—notably natural, human, social, 
physical, financial, and political resources. 

Poor communities are particularly vulnerable to climate change because they usually lack 
access to even these basic resources. Many poor communities in the developing world 
are also dependent upon agriculture for their lives and livelihoods, making them especial-
ly vulnerable to the changing patterns of  temperature and rainfall associated with climate 
change.9 Specifically, the world’s 1.05 billion farmers account for 75 percent of  the world’s 
very poor.10 

Common effects of  climate change on poor rural communities include the following:

•	 Decreased agricultural productivity, particularly in degraded areas where productiv-
ity is low and farmers struggle to eke out a living;

•	 Decreased water availability and water quality; 

•	 Increased risk of  floods and droughts;

•	 Adverse impacts on fisheries caused by uncertain stream flows, warming waters, 
and damage to coral reefs; 

•	 Increased incidence of  waterborne diseases such as malaria, cholera, and  
dengue fever.

A recent survey of  Oxfam’s regional offices showed how such effects are already begin-
ning, yet they are expected to become much more severe in the coming years.11

Climate change affects women and men differently, with women generally worse affected 
because of  their social roles, their relatively greater poverty, and discrimination. Women 
are also underrepresented in decision-making about resource management and other 
questions about how best to manage the climate threat. Examples of  ways that women 
are differentially affected by climate change include the following:12

•	 Women are the main producers of  the world’s staple crops, providing up to 90 
percent of  food in farming districts of  some countries and 60–80 percent of  food in 
most developing countries. Yet women may struggle to fulfill their key responsibility 
for food provision given the impacts of  climate change on agriculture.13

•	 Women and children are often responsible for gathering water and fuel in traditional 
agrarian societies, tasks that may become a great deal more challenging and time-
consuming, given climate change. 

•	 Climate change is linked to increased incidences of  tropical diseases such as chol-
era and malaria, which have more severe impacts on women because of  their more 
limited access to medical services and their responsibility to care for the sick. 

•	 In some societies women are more likely than men to die from natural disasters 
because men receive preferential treatment in rescue and relief  efforts.

Despite such concerns, most climate change policies and programs are not responsive to 
gender dynamics, and women’s participation in such initiatives is often minimal. 
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The benefits of  investing in adaption and 
building climate resilience
In order for communities to adapt to climate change, they must take early action to 
reduce their vulnerability and build their resilience to new and heightened risks. If  the US 
acts quickly, it can help reduce the damaging impact that climate shocks have on peo-
ple’s lives and their means of  earning a living. If  the US does not act, poor communities 
will suffer far greater damage, and at a much higher human and financial cost. Ultimately, 
the consequences of  failing to act will be borne by the US and other developed countries.

Oxfam America is asking Congress and the Obama administration to help vulnerable 
communities—in the US and abroad—adapt to climate change’s potentially devastating 
consequences as they craft US climate change legislation. In addition, Oxfam America 
believes that an international agreement on climate change must not only curb the emis-
sions that cause global warming but also set aside funding and technical assistance to 
help poor people adapt to current and future impacts of  climate change. 

We call this “adaptation,” but what we really mean is helping vulnerable communities 
become stronger and more resilient in the face of  climate change. With support, these 
communities can invest in a variety of  simple projects that not only build their resilience 
to climate change but also help them overcome poverty in the long term. Some examples 
include the following:

•	 Distributing drought-resistant seeds and creating food banks in times of  shortage; 

•	 Planting coastal tree barriers and establishing emergency systems to warn of  
storms or floods; 

•	 Providing mosquito nets and health surveillance systems to prevent the spread of  
malaria and other illnesses. 

Where will the money to pay for adaptation come from?
New national climate change legislation in the US could raise much-needed funds to help 
communities adapt as part of  a cap-and-trade system. Under a cap-and-trade system, a 
“cap,” or a limit on the total amount that countries can pollute, is established. Total emis-
sions allowed under the cap are then divided into individual permits. The government can 
either give permits away to companies for free or sell them through an auction. 

Oxfam is advocating a cap-and-trade system that sells allowances through an auction 
and makes companies pay for their own pollution. Such auctions level the playing field, 
as dirtier and less efficient energy producers will have to purchase more allowances. The 
revenue from these auctions could then be invested in helping poor communities here 
and abroad so that they can adapt to the impacts of  climate change and reduce the risk 
of  future damage. 

What should US legislation look like?
Many organizations are already advocating a cap on greenhouse gas emissions. Of  
course, Oxfam supports binding emission targets. But beyond dealing with the cause of  
climate change, we must support the poor people who must deal with its existing and 
future impacts. 

If  the US agrees not only to reduce our own emissions but to help fund adaptation efforts 
abroad, we could also strengthen our relationships—and reputation—abroad.
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How climate change affects  
poor communities 

Global warming and its physical impacts
The average global temperature has increased by approximately 1°C since 1850, with 
two-thirds of  this change caused by emissions from fossil fuels and one-third resulting 
from deforestation and soil degradation.3 Yet climate change remains unabated, despite 
diverse efforts to address this problem across the world by governments, businesses, and 
civil society, including the growth of  clean energy investments and carbon markets. The 
most recent report by the Nobel Peace Prize-winning Intergovernmental Panel on Climate 
Change (IPCC) notes that 11 of  the past 12 years ranked among the 12 warmest years on 
record since 1850, and global carbon dioxide emissions rose by 3 percent per year from 
2000 to 2006.4 Just as efforts to halt climate change remain inadequate, funding to sup-
port adaptation efforts in vulnerable communities falls woefully short of  the need. 

Regionally, wide swaths of  the world have seen a dramatic rise in average temperature 
over the past 30 years. Notably, approximately half  of  Africa and over half  of  Asia saw 
temperature rises of  between 1°C and 2°C between 1970 and 2004, while the rest of  
these regions, as well as all of  Latin America, saw rises of  between 0.2°C and 1°C during 
this same period.5 These recent temperature shifts are dramatic, sometimes seriously un-
dermining existing economic activities, infrastructure, and natural systems. Yet predicted 
future shifts are much larger, with worrisome implications.6 

Likely physical impacts of  climate change vary from place to place, yet the same phe-
nomena are predicted to recur across the globe in one form or another. One overarching 
impact of  rising temperatures is shifting precipitation patterns, with profound effects on 
communities, economies, and ecosystems. Specific impacts include greater weather 
variability; increased incidences of  extreme weather events such as droughts, floods, and 
storms; sea level rise; retreating glaciers; shifting habitats of  plant and animal species; 
and increased incidences of  deadly diseases.7 Another key impact is increased incidenc-
es and severity of  extreme weather events such as droughts, floods, and storms, which 
have been called a “curtain raiser on the future.”8 Many of  these effects are already 
observed, though they are likely to accelerate over the coming decades. 

Figure 1: Estimated global mean temperature 
change since 1850

Source: IPCC Fourth Assessment Report, 
Working Group 1 Technical Summary, 2007.
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Who is at greatest risk?

Risk factor maps
Vulnerability to climate change will tend be greatest where physical climate impacts occur 
in conjunction with other stresses on human welfare. Simply put, such stresses will tend 
to increase a community’s vulnerability to climate change. Examples of  these stresses 
include poverty, marginality of  local agriculture, pre-existing exposure to extreme weather 
events such as droughts or cyclones, and civil conflict. In plain terms, adding climate 
change to existing challenges is likely to make them worse. Households might then have 
to resort to extreme measures to survive, such as selling off  cattle or other key house-
hold assets, or migrating away from their traditional lands. 

Such stresses can be seen as risk factors for climate change vulnerability. The risk factor 
maps below show where communities are likely to be vulnerable. Vulnerability will tend to 
be particularly acute in areas where risk factors overlap. 

The regions where different risk factors overlap most often are Africa and South Asia. 
The literature on climate change vulnerability likewise emphasizes these two regions. 
The maps, however, also show that risk factors are spread across the globe, which helps 
explain why great vulnerability is possible in rich industrialized countries like the US. 

Maps 1, 2, and 3 illustrate the current incidence of  climate-related natural disasters, 
namely drought, flooding, and cyclones. All three represent dramatic climate-related phe-
nomena that already threaten livelihoods but are predicted to become more frequent and 
intense as a result of  climate change. Areas already facing such threats are expected to 
see these worsen, placing increased pressure on already-stressed communities. 

Map 1: Drought

Source: Charles Ehrhart and others,  
“Humanitarian Implications of  Climate Change: 
Mapping Emerging Trends and Risk Hotspots” 
(Atlanta, GA: Cooperative for Assistance and 
Relief  Everywhere Inc. [CARE], 2008), 17.
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Map 2: Flooding

Source: Charles Ehrhart and others,  
“Humanitarian Implications of  Climate Change: 
Mapping Emerging Trends and Risk Hotspots” 

(Atlanta, GA: CARE, 2008), 12.

Map 3: Cyclones

Source: Charles Ehrhart and others,  
“Humanitarian Implications of  Climate Change: 
Mapping Emerging Trends and Risk Hotspots” 

(Atlanta, GA: CARE, 2008), 14.
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Maps 4 and 5 illustrate indicators of  enhanced climate change vulnerability. Map 4 com-
bines two measures: human development and agricultural orientation. Human develop-
ment is a composite indicator that shows areas of  the world that are underdeveloped, 
or where people have few opportunities in terms of  income, education, or health.14 Such 
households will tend to have low adaptive capacity and few fallback options in times of  
need. Agricultural orientation of  an economy is a risk factor because of  the particular vul-
nerability of  agriculture to climate change. Map 5 identifies areas where water stress is 
already a problem for local communities. If  climate change is set to alter hydrological pat-
terns while increasing evapo-transpiration through increased temperatures, this clearly 
threatens communities that already face limited access to water. Given the fundamental 
human need for water, any adverse climate impacts on water in areas that are already 
water scarce could lead to crisis, perhaps in the form of  migration. 

High 0 No data10% 20% 30% 40% 50% 60%MediumLowNot ranked

Agricultural GDP (2000)Human Development (2006)

% of GDP

 

Map 4: Human development 
and agriculture

Sources: This map is a composite from  
two sources. Agriculture data were taken from 
the UN Food and Agriculture Organization 
(FAO) Web site at http://www.fao.org/statistics/. 
Prepared by the FAO statistics division, 
 the map is called “Agricultural GDP 2000.”  
Human Development data were taken from  
the Human Development Index Web site of  
the UN Development Program, which is at 
www.hdr.undp.org/en/statistics/data/hd_map. 
The map is called “Human Development  
Indices World Map.”

Map 5: Water scarcity

Source: “Comprehensive Assessment of   
Water Management in Agriculture” (2007).  
The map can be found at the UN FAO Web site 
at www.fao.org/nr/water/art/2007/scarcity.html.
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Maps 6 and 7 show indicators of  current crisis. Map 6 identifies the incidence of  malnutri-
tion across the world. Hunger can be used as a proxy for various other phenomena, most 
notably food insecurity and poverty generally. It also suggests that communities lack 
fallback options such as savings, remittances, or salable assets, which is worrisome 
given the importance of  such options as means of  coping with climate shocks. Map 7 
tracks both refugees and conflict. Possible underlying causes for these conditions include 
environmental degradation and adverse climate impacts, as in the case of  Darfur. Both 
refugees and conflict indicate areas where communities may already be in crisis, such 
that they require outside assistance simply to survive or to prevent matters from spiraling 
further out of  control. If  climate change promises to exacerbate stresses on communities 
already in such desperate straits, the implications are disturbing.

0 No data5% 20% 35%

% of total population

 

Extreme (0–2.5)

Displacement/IDP Intensity of  conflict and political violence risk

High (2.5–5.0)

Medium (5.0–7.5)

Low (7.5–10)

No data

Extreme (0–2.5)

High (2.5–5.0)

Medium (5.0–7.5)

Low (7.5–10)

No data

 

Map 6: Hunger

Source: This map is taken from the UN FAO 
Web site at http://www.fao.org/statistics/. 

Prepared by the FAO statistics division, the 
map is called “Undernourished Population 

1999–2001.”

Map 7: Refugees and conflict

Sources: This map is a composite from  
a refugees map and a conflict map  

taken from the Maplecroft Maps Web site,  
http://maps.maplecroft.com.
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Environmental degradation is another factor that greatly increases the climate vulner-
ability of  rural communities. It occurs when key natural resources such as soil or forests 
are damaged or depleted as a result of  overexploitation or contamination. Environmental 
degradation is most worrisome for poor rural communities, which tend to depend strongly 
on local natural resources for their survival. Despite its dangers, environmental degra-
dation is widespread, with one recent estimate suggesting that 65 percent of  Africa’s 
agricultural land is degraded,15 while global degradation maps indicate that it is an even 
broader problem.16 An example of  degradation exacerbating climate vulnerability is how 
intensive grazing by goats on steep hillsides in Chile’s Elqui Valley has led to depleted 
natural vegetation and reduced slope stability, resulting in reduced water absorption and 
increased slope erosion.17

Vulnerability by region

Africa

Because of  its agricultural orientation, widespread poverty, and limited institutional ca-
pacity, Africa is widely recognized as the region most threatened by climate change. No-
tably, agricultural production and food security are expected to be severely compromised, 
with small-scale farmers—who constitute some 70 percent of  the region’s population—
most affected. Agricultural yield declines are likely caused by a combination of  increased 
drought and continued land degradation, particularly in marginal areas. The number of  
Africans exposed to water stress is expected to rise sharply in an already comparatively 
dry continent. The fish production of  large African lakes could fall by 30 percent as a 
result of  climate effects, especially if  accompanied by overfishing, with serious implica-
tions for neighboring populations who often rely heavily on fish protein in their diets. 
Mangroves and coral reefs are projected to be further degraded, with adverse conse-
quences for both fisheries and tourism. And contagious (i.e., vector-borne) diseases such 
as malaria are also expected to extend their ranges to formerly unaffected areas.18

Asia

Asia is also recognized as particularly vulnerable to climate change, notably South Asia. 
Glacier melt in the Himalayas is a particular problem for Asia. It is projected to cause in-
creased flooding over the next two to three decades, followed by sharp declines in annual 
runoff  once glaciers have largely disappeared. These glaciers act as a sponge, moderat-
ing the impacts of  precipitation throughout the year. Heavy winter precipitation is held 
there and then slowly melts to feed the rivers that bring water to downstream communi-
ties. If  glaciers and snow disappear, the result would be torrents in the wet season and 
dry rivers in the dry season, or a combination of  flood and drought. It is also feared that 
climate change will have a dramatic effect on the monsoon rains, bringing more intense 
rainfall events and more flash floods, which could in turn seriously disrupt South Asian 
agriculture. According to the IPCC, per capita water availability in Asia is expected to fall 
from 67,000 cubic feet to 35,000 cubic feet by 2025 in response to the combined effects 
of  population growth and climate change, while crop yields in South Asia could decrease 
by up to 30 percent by 2050. Other predicted impacts include sea level rise exacerbating 
inundation, storm surges and erosion in low-lying coastal areas, loss of  30 percent of  
coral reefs by 2040 with grave impacts on marine fisheries, and increased mortality as a 
result of  diarrhea linked to increased floods and droughts.19
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Latin America

Though somewhat less grave in human terms, the impacts of  climate change on Latin 
America are nonetheless dramatic. The remaining Andean glaciers are very likely to 
disappear over the next 15 years, reducing both water availability and hydropower gen-
eration capacity in several countries. A temperature increase of  2°C and accompanying 
decreases in soil moisture are predicted to lead to the widespread replacement of  tropi-
cal forests with savannah vegetation in both eastern Amazonia and southern Mexico, as 
well as the replacement of  semiarid vegetation with arid vegetation in both northeastern 
Brazil and central to northern Mexico. Hurricanes in the Caribbean Basin are predicted to 
increase in both frequency and intensity. By the 2020s, up to 77 million Latin Americans 
could suffer from a lack of  adequate water supplies, owing to a combination of  the im-
pacts of  climate change and population growth, while this number could grow to 150 mil-
lion by 2050. The number of  additional people expected to face food insecurity as a result 
of  climate change is five million in 2020, 26 million in 2050, and 85 million in 2080.20

US

The US is comparatively well equipped to deal with climate change because of  its wealth, 
strong institutions, and access to technology. Yet even here climate change will be costly. 
Also, some regions and groups remain vulnerable to climate change, notably those that 
are socially or economically disadvantaged, such as the Gulf  Coast. Vulnerable sectors 
include coastal areas, agriculture, energy, water resources, infrastructure, public health, 
and tourism. Examples of  vulnerability include cities located behind dikes and rapid 
development along coastlines susceptible to more frequent or violent storms. Examples 
of  impacts include recurrent flooding and drought in many areas and increased risk of  
wildfires. The costs of  economic damage from climate extremes have risen dramatically 
in the US (and elsewhere) and are currently tens of  billions of  dollars per year, owing to 
both growing weather variability and the increased value of  at-risk infrastructure. A key 
challenge in the US is that investors still often ignore climate change information even 
where impacts directly threaten their investments, potentially leading to infrastructure or 
buildings that are ill suited to the changing local natural environment.21 

Responding to vulnerability through resilience measures
Though grim, these predicted outcomes are not inevitable. If  governments come together 
and take bold action, there is still time to change course. But we don’t have much time. 

Poor farming communities have been coping successfully with climate variability and 
extreme weather events for centuries via often ingenious local adaptation strategies. The 
trouble is that climate change poses novel risks that fall outside the previous experience 
of  communities. As such, it is feared that such adaptations will prove insufficient, given 
the scope and scale of  emerging climatic shifts. Therefore, outside technical and financial 
assistance is needed to help vulnerable communities achieve enhanced adaptation.22 
One promising approach is community-based adaptation, which involves identifying  
those communities most vulnerable to climate change, then engaging with them to  
devise solutions.23
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Reducing the vulnerability of  poor communities to climate change involves building up 
their climate resilience, or increasing their capacity to withstand climate shocks such 
as droughts and floods. Building resilience is typically associated with climate change 
adaptation measures, that reduce vulnerability and help communities cope with changes 
in climate. In brief, adaptation measures help people live with the effects of  rising global 
temperatures and all the changes that these increased temperatures bring. 

The other essential response to climate change is adopting mitigation measures that 
are intended to slow climate change, whether by reducing greenhouse gas emissions or 
removing these gases from the atmosphere (i.e., “carbon sequestration”). Yet mitigation 
measures sited within vulnerable communities can also address vulnerability and build 
resilience, insofar as they create new opportunities that raise incomes and build assets. 

Some approaches to dealing with climate change can address both mitigation and 
adaptation objectives. Simply put, mitigation activities can help reduce the vulnerability 
of  communities, economies, and ecosystems to climate change. Conversely, adaptation 
activities can simultaneously deliver mitigation gains. Synergies between mitigation and 
adaptation activities are particularly strong in the agriculture and forestry sectors, since 
measures that stop resource depletion or restore degraded lands tend to both mitigate 
climate change and build climate resilience.24 Examples include reducing deforestation, 
planting trees, and improving the management of  croplands or grazing lands.25 This 
potential is especially great in rural districts of  poor countries, where sustainable natural 
resource management activities could powerfully increase community resilience while 
also helping reduce global warming.26

In terms of  the current US and global climate negotiations, emphasizing complementari-
ties between mitigation and adaptation is important because it could increase funding for 
actions that address both goals. As major political objectives, both mitigation and adapta-
tion provide access to funding streams. In the case of  vulnerable communities, mitigation 
funding tends to be from a mix of  public and private sources, sometimes involving the 
use of  emission “offsets” by firms to help them meet emission reduction targets more 
cheaply, while adaptation funding tends to involve public sector efforts to minimize ad-
verse impacts on vulnerable communities. A mix of  types of  funding could provide major 
support to help reduce the climate vulnerability of  poor communities. Given the magni-
tude of  this challenge, emphasizing such mitigation/adaptation complementarities makes 
sense.
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The security risks of  failing to help  
vulnerable communities
The consequences of  climate change for people, their communities, and the develop-
ing world have clear security implications. Droughts, floods, food insecurity, and natural 
disasters create conditions that can lead to increased conflict over scarce resources. 
When people’s capacity to respond to the consequences of  climate change are limited, 
one solution is migration. 

In many places human survival is threatened not just by violent conflict, but also by hun-
ger, disease, and natural disasters. Given these trends, a newfound emphasis on “human 
security” has emerged within the security community. While national security traditionally 
involves defending borders from external military threats, human security emphasizes the 
security concerns of  individuals and communities and employs noncoercive approaches 
such as diplomacy and addressing the root causes of  conflict.27 

Climate change threatens the human security of  vulnerable communities by aggravat-
ing existing problems such as poverty, social tensions, environmental degradation, and 
ineffective governance, which already threaten the stability of  many communities and 
societies. Therefore, climate change has potentially major national security implications 
both for the nations in question and others. Threats to human security could compromise 
traditional security by reducing combat readiness if  US responses to climate-related hu-
manitarian emergencies significantly tax US military infrastructure and support forces.28

The US military recently convened a panel of  11 senior generals and admirals to 
examine how climate change could affect US national security over the next 30 to 40 
years. The findings of  their 2007 report were stark and were reinforced by a subsequent 
classified military report in mid-2008. They concluded that climate change poses a seri-
ous threat to America’s national security through both domestic impacts and impacts on 
others. The panel reported that climate change creates new security threats, notably 
sustained natural and humanitarian disasters on a scale far beyond those we see today. 
These, in turn, could foster human insecurity in vulnerable communities in the form of  
crises such as famine, mass migration, or conflict, as well as wider political instability in 
vulnerable regions.29 All of  this has clear security implications for both developing nations 
and the developed world—including the US. 

In countries where livelihoods are already marginal, climate change threatens to further 
erode living conditions as food production declines, water becomes increasingly scarce, 
and infectious diseases spread. Given these difficulties, desperate populations may 
require food aid to avoid famine or may be forced to move in search of  basic resources, 
thus increasing the likelihood of  conflict.

Such dangers may seem distant, but the US and other developed nations are increas-
ingly called upon to help stabilize such situations, whether to prevent humanitarian trag-
edies, bloody conflicts, and destabilizing population movements, or to avoid conditions 
worsening to the point where they can be exploited by extremists. The US may also be 
called upon to undertake reconstruction efforts once crises have been resolved to avert 
further disasters in the future. 
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Crisis management and recovery interventions tend to be expensive, not just in terms 
of  money but also in terms of  lives and longer term damage to affected societies and 
economies. These interventions tend to be much more expensive than preventative 
measures. For instance, the cost of  preventing famine in poor farming communities via 
proactive investments is estimated to be about one-fifteenth the cost of  providing humani-
tarian relief  to these communities if  local production were allowed to collapse.30 Given the 
global financial crisis and the increasing debt load of  countries like the US, the capacity 
to provide humanitarian assistance and relief  is increasingly strained. Yet failure to pre-
vent humanitarian crises and conflicts when the capability exists could result in greater 
costs in the long term. Beyond costs associated with resolving distant crises, wealthy na-
tions may face costs on their own doorsteps, notably mounting pressure to accept large 
numbers of  refugees as droughts increase and food production declines in Africa, Asia, 
and Latin America. 

General Anthony C. Zinni, US Marine Corps (retired), compares the costs of  climate 
action with those of  continued inaction. Given existing tensions over water in the Middle 
East, he notes that any further water losses from climate change could cause problems 
it may pay to avoid, whether through building up local resilience or mitigating global 
climate change. “We will pay for this one way or another,” Zinni says. Unless we address 
climate change and associated risks now, “we will pay some price later in military terms.” 
Similarly, General Paul J. Kern, US Army (retired), notes that while the military has not 
traditionally focused on issues like energy, water, food, and the environment, it “often finds 
itself  responding to a crisis created by the loss of  these staples, or by conflict over them.” 
Sending troops to a conflict zone is one type of  response, while seeking to prevent crises 
is another. 

General Charles F. Wald, US Air Force (retired), fears that worsening human security 
caused by adverse climate impacts could threaten key resource flows. Certain critical 
minerals are only found in Africa, for example, while the US imports more oil from Africa 
than from the Middle East. He worries what will happen to such exports if  the volatile and 
desperate situation in key countries is left to fester and vulnerable communities have to 
cope, unaided, with rising coastal waters and more frequent extreme weather events.

The recommendations of  this blue-ribbon panel to the US government include  
the following:

•	 Integrate climate change: Climate change should be fully integrated into national 
security strategies.

•	 Address climate change: The US should commit to playing a greater role in 
addressing climate change to help avoid its destabilizing effects.

•	 Assist the vulnerable: The US should help developing nations build their capacity 
and resilience to manage the impacts of  climate change better.
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Water scarcity: Adequate supplies of  water for drinking, sanitation, and irrigation 
are a core human need. Fresh water supplies depend on rainfall, snowfall, snowmelt, 
and glacial melt, all of  which are significantly affected by climate change. Any such 
changes will be particularly significant in areas where tensions over water already ex-
ist. By 2025, 40 percent of  the world’s population will be living in countries experienc-
ing significant water shortages.31

Impaired food production: Scientists estimate that for every 1.8°F rise in average 
temperature, grain production will fall by approximately 10 percent. Such losses are 
expected to be most pronounced in the drier parts of  South Asia and Africa, where 
food shortages already occur and the population is expected to rise the fastest.32

Health catastrophes: The World Health Organization predicts an expansion of  the 
range of  contagious diseases like malaria, dengue fever, and salmonella. A major 
health emergency resulting from such diseases could easily become a major regional 
or global security crisis requiring major outside support. Reduced availability of  fresh 
water will also have health impacts in some areas, since good health is closely linked 
to adequate supplies of  clean water.33 

Land loss: Rising sea levels and increased storm surges may cause the loss of  
coastal lands and adjacent low-lying areas. At the same time, shifting weather pat-
terns may render agricultural or pastoral lands unproductive and hence uninhabitable. 

Security consequences of these destabilizing impacts

Refugees: Where local environmental conditions significantly deteriorate or food 
and water supplies shift, large numbers of  rural people may become “environmental 
refugees,” leaving their homes in search of  resources for survival. These refugees 
could experience conflicts with neighboring populations or cross borders in despera-
tion. Hurricane Katrina showed how an extreme weather event can cause devastat-
ing social and economic dislocation even in a rich country. Over the course of  this 
century, sea level rise alone could displace tens of  millions of  people from low-lying 
coastal areas.  

Conflict: Competition for access to vital resources such as arable land or livestock 
fodder can be a cause of  conflict, as seen in several current examples in Africa—
most notably the conflict in Darfur, Sudan, between herders and farmers. A key factor 
behind this conflict is extended drought in the north, which caused the loss of  grazing 
land to the desert and compelled local nomads to migrate southward in search of  wa-
ter and pasture. This encroachment led to competition for resources with the resident 
farming tribes, which eventually turned violent, partly because of  ethnic differences. 
The summary report of  the blue-ribbon panel concludes, “Probably more than any 
other recent conflict, Darfur provides a case study of  how existing marginal situations 
can be exacerbated beyond the tipping point by climate-related factors.” Darfur also 
provides a perfect example of  how a local crisis can have international ramifications, 
since other countries cannot ignore or escape unfolding tragedies in our globalized, 
media-saturated world.

Terrorism: Preventing terrorism is another reason for bold climate action. Admiral T. 
Joseph Lopez, US Navy (retired), notes that climate change is set to bring droughts, 
violent weather, and ruined agricultural lands to vulnerable areas, increasing poverty 
and desperation in “regions of  the world that are already fertile ground for extremism.” 
The danger is that “climate change will provide the conditions that will extend the war 
on terror.” Yet there is general agreement that it is better to stop terrorism before it 
develops, so investing in the climate resilience of  vulnerable communities should be  
a priority.

Figure 2: Adverse climate impacts 
with human security links identified  

by the blue-ribbon panel
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Besides threats to the human security of  vulnerable communities, other security threats 
from climate change include (1) shifting national borders and maritime boundaries 
caused by sea level rise, (2) the opening up of  new transport routes such as the North-
west Passage and possible disputes over their jurisdiction, and (3) damage to coastal 
infrastructure from sea level rise and more intense cyclones, as exemplified by much of  
Manhattan being less than 10 feet above sea level.34 

Because the effects of  climate change on weakened nations could spill over borders, 
such threats create strong incentives for greatly enhanced international cooperation 
to minimize risks. Indeed, multilateral policy-making on climate change is likely to be a 
growing priority rivaling the salience of  traditional security policy, with the US being seen 
by the wider world as occupying a potentially pivotal leadership role.35 

Economic benefits of  investing in the climate 
resilience of  vulnerable communities
Bold action on climate change can deliver economic benefits. Both mitigation and adapta-
tion can bring economic gains. Investments in clean energy or other mitigation measures 
can create jobs. If  these investments target poor communities, they can also reduce 
poverty while building up the climate resilience of  vulnerable communities. Investments in 
adaptation will build the climate resilience of  communities, economies, and ecosystems 
while also creating jobs and reducing poverty. For example, building up the resilience of  a 
farm by reducing soil erosion can also increase the land’s productivity.

Oxfam’s key policy recommendation is bold action on adaptation, since this is the most 
direct way to build the climate resilience of  vulnerable communities. Yet we recognize 
that, where properly designed, mitigation measures can also make communities more 
resilient. This section details how bold climate action or broader efforts to forge a Green 
New Deal could create new green jobs while also building the climate resilience of  those 
in need. 

Time for a Green New Deal? 
In October 2008, the UN Environment Program (UNEP) and the International Energy 
Agency launched a call for a global Green New Deal as a solution to both the economic 
crisis and the climate crisis. The term Green New Deal echos Franklin D. Roosevelt’s 
New Deal, which used a massive government investment as one means of  stimulating 
economic growth and pulling America out of  the Great Depression. In calling for a New 
Green Deal, UNEP Executive Director Achim Steiner noted that FDR’s New Deal “set 
the stage for the biggest economic growth the world has seen” and that “today we need 
a similar vision ... to direct financial flows” to deal with the great challenges of  our time. 
Other prominent advocates include the British and French governments and the UN 
secretary general.36 

A Green New Deal focuses on targeted government investments to grow new “green” 
jobs, technologies, and enterprises. One element of  this green stimulus strategy could 
include building the climate resilience of  poor and vulnerable communities.37

Depending on how it is designed, a Green New Deal could potentially address several 
key challenges facing the US and the wider world. It could do the following:

Oxfam’s key policy ask is bold 
action on adaptation, since  
this is the most direct way to 
build the climate resilience  
of  vulnerable communities.
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•	 Create millions of  government-subsidized green jobs in the US and catalyze many 
millions more private sector jobs, providing the impetus to pull the world economy 
out of  its slump, especially if  implemented in concert with other major powers. It 
could simultaneously create many new jobs in developing countries;

•	 Lead the US toward energy independence by focusing on renewable energy 
sources, conservation strategies, and the development of  new technologies that 
can reduce our dependence on fossil fuels and produce millions of  new jobs.

•	 Deliver bold action to address the diverse threats posed by climate change, includ-
ing mitigating climate change itself  and helping communities and economies adapt 
to its impacts.

•	 Devise innovative and dynamic strategies to address unacceptably high levels of  
poverty in developing countries.

•	 Offer the US an opportunity to provide global leadership on climate change, with 
far-reaching implications for both our wider political influence and overseas market 
opportunities.

•	 In summary, a Green New Deal could address the current economic and climate 
crises while simultaneously laying the foundations for the emergence of  a resilient, 
low-carbon economy rich in jobs and based on independent sources of  energy 
supply. 

Jobs when we need them
While a global recession may seem like a bad time for bold new action on climate 
change, the reverse is true. Participants in the 2009 World Economic Forum at Davos 
suggested that the current economic crisis represents an opportunity for bold action on 
measures that simultaneously help the economy and reduce greenhouse gas emissions, 
such as increasing energy efficiency or reducing the costs of  alternative energy.38 Simi-
larly, Nicholas Stern, lead author of  the landmark “Stern Review” of  2006,39 argues that 
green investments represent an ideal stimulus, given the current global economic crisis. 
They tend to involve improving capital stock and developing new technologies, and they 
address key “market failures” that lead to inefficiencies. For both reasons, green invest-
ments create new opportunities for employment and wealth creation.40

Investing in environmental protection and restoration promises both new jobs and a larger 
economy, in addition to its effects on climate and quality of  life.41 Recent estimates on the 
potential for creating new green jobs vary greatly but are uniformly high. For instance, 
the Center for American Progress sees two million new US jobs over two years for $100 
billion in green investments,42 while the Apollo Alliance sees five million new US jobs over 
10 years for $500 billion in green investments.43

Critics could argue that any and all spending creates jobs. Yet different kinds of  spending 
have different effects on job creation. A green investment is a highly effective engine  
of  job creation. For a given billion dollars of  spending, a green investment generates 
about 17,000 jobs. By contrast, $1 billion on military outlays generates only 8,500 jobs, 
while investing $1 billion in the oil industry creates only 4,500. In other words, these  
alternatives create only one-half  and one-quarter as many jobs as a green investment 
—a huge difference.44

Two factors help explain why investing in the green economy creates so many more jobs 
than military or oil spending: 
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•	 Relative labor intensity. This means more spending on people and less on ma-
chines, buildings, supplies, and energy. Weatherizing a home requires lots of  labor 
but relatively little machinery or supplies. Drilling for oil requires sophisticated 
machinery but relatively few people to operate this equipment. A military base 
employs many people but also involves heavy equipment and consumes lots of  
energy. 

•	 Domestic production versus imports and spending abroad. Green investing oc-
curs largely within the US economy. Energy-efficiency measures, such as building 
retrofits, upgrading public transportation, and upgrading the electrical grid, can only 
occur on-site. The New York City subway system must be upgraded in New York. 
By contrast, the US now imports about 50 percent of  the oil it consumes, and a 
large proportion of  the military budget is spent abroad.

Taken together, these factors mean that a given amount of  green investment creates 
many more good jobs than a comparable investment in either the military or the oil 
industry. For example, if  we look only at jobs paying over $16 an hour, empirical research 
shows that a given amount of  green investment creates 75 percent more jobs than the 
military and three times more jobs than the oil industry.45

President Obama is already committed to emphasizing green investments via both direct 
public spending and creating private sector incentives. The economic stimulus plan he 
signed in February 2009 includes $70 billion for alternative energy and conservation pro-
grams, and the president has pledged to spend $150 billion to create five million green 
jobs over the next decade while also freeing the US from its dependence on foreign oil.46 
President Obama has called clean energy “the key to our competitiveness in the 21st 
century,” and he suggests that nations are now “racing to lead in these industries of  the 
future.”47

While exciting, President Obama’s plans for a green economy focus primarily on clean 
energy and climate change mitigation. One outstanding question is how this vision might 
be expanded to take greater account of  adaptation beyond its current focus on renew-
able energy and energy efficiency. A second question is how this investment could target 
poor and vulnerable communities both in the US and in developing countries, whether via 
adaptation initiatives or by carefully designed mitigation initiatives. The potential, at least, 
is clear: investments in the new green economy could produce new jobs both in the US 
and abroad while helping vulnerable communities deal with the consequences of  climate 
change and contributing to efforts to further reduce greenhouse gas emissions.

Green jobs by sector
Green jobs can be defined as work that contributes to conserving or restoring natural 
resources and environmental systems. Examples include jobs that (1) cut consumption 
of  energy, raw materials, or water through efficiency measures; (2) minimize pollution or 
waste products; (3) reduce greenhouse gas emissions; and (4) protect or restore ecosys-
tems and biodiversity. 

Green jobs are diverse, providing opportunities for manual laborers, skilled workers, engi-
neers, and entrepreneurs. These opportunities can be created in both industrialized and 
developing countries. Most of  these jobs build on traditional professions and occupations, 
but with modified job contents and competencies. The potential for creating green jobs is 
good across regions, but it is particularly great for the poor rural communities targeted by 
the present report. Despite their potential, some existing green jobs are problematic (low-
paying, involving health hazards, etc.), so policies promoting green jobs must be carefully 
designed. 

Economic sectors with significant potential to generate new green jobs include energy 
supply, construction, transportation, agriculture, and forestry. The following are very brief  
summaries of  the potential in each of  these sectors.48
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Energy supply 

Renewable energy currently employs some 2.3 million people worldwide and supplies 
2 percent of  world energy. These jobs are in biomass energy (54 percent), solar energy 
(34 percent), wind power (9 percent), and other renewable energy sources (3 percent). 
They are concentrated in countries that actively promote the renewables sector—such as 
Germany, Brazil, China, and the US—highlighting the importance of  government incen-
tives and assistance at this early stage in the development of  relevant technologies and 
industries. These figures are clearly conservative, however, since they only cover the 
seven countries for which data are available. In terms of  consumption, biomass is the pri-
mary energy source for poor rural communities worldwide. For instance, it is estimated to 
account for 73 percent of  energy use in Africa, mostly in the form of  wood fuel, charcoal, 
and crop residues.49

Biomass energy, or bioenergy, has especially large potential to generate jobs, given 
the need to produce ongoing supplies of  biomass feedstocks. Biomass energy can be 
(1) burned directly in cottage industries such as brickmaking, which can be significant 
sources of  rural enterprises, jobs, and incomes; (2) used to generate electricity via 
cogeneration; and (3) used to produce liquid biofuels, such as bioethanol and biodiesel, 
as substitutes for fossil fuels. In addition to creating energy jobs, these various bioenergy 
options can potentially restore the productivity of  degraded lands by increasing soil fertil-
ity, water retention, and biodiversity while also creating carbon “sinks.” On the down side, 
some bioenergy options are problematic. For instance, some liquid biofuels are inefficient 
to produce, requiring almost as much fossil fuel to produce as they ultimately replace—
corn ethanol, sugar ethanol, and soybean biodiesel are 17 percent, 65 percent, and 95 
percent efficient, respectively.50 Some also require huge amounts of  water to produce—
in one extreme case, a facility in India uses 3,500 liters of  water to produce 1 liter of  
ethanol—and may adversely affect local food production.51 A survey of  recent literature 
nonetheless saw clear prospects for liquid biofuel projects to provide pro-poor green jobs 
while also reducing greenhouse gas emissions.52 Promising options include using waste 
products such as rice husks as feedstocks and growing drought-tolerant biofuel crops 
such as Jatropha curcas on degraded lands that are ill suited to food crops.53

Construction

Energy efficiency in buildings has high potential to reduce greenhouse gas emissions 
while creating jobs, though it currently provides just one million jobs in the US and 
Europe. High-performance buildings can cut energy costs by over 80 percent relative to 
traditional buildings. Moreover, many building efficiency measures show positive em-
ployment and economic effects, i.e., they not only create new jobs, but they also save 
businesses and households money. Kuyasa Low-Cost Urban Housing Energy Upgrade 
Project from South Africa provides a developing country example. It upgrades buildings 
in urban slums by insulating roofs and installing solar-thermal water heaters and energy-
efficient lightbulbs. The project is improving living standards and reducing energy costs 
while also cutting greenhouse gas emissions, and it has proven to be highly popular.54 

Transportation

Efforts are underway to reduce the environmental impacts of  cars—for instance, via plug-
in hybrid technologies. Yet investments in public transport systems offer much greater 
potential to lower greenhouse gas emissions and create jobs. The UN estimates that only 
250,000 jobs in the manufacture of  fuel-efficient or low-emission cars can be consid-
ered “green,” compared with many millions of  jobs in railways and other public transport 
systems.

Agriculture

Agriculture currently employs over one billion people worldwide. Yet vast numbers of  
farmers are poor, owing to a combination of  often unsustainable land-use practices, low 
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commodity prices, and policy neglect. Agriculture is both extremely vulnerable to climate 
change—since it often relies on predictable rainfall and temperature patterns—and a ma-
jor contributor to it, notably via the plowing of  soil, livestock digestion, and the clearing of  
forests or wetlands. It can also be a major user and polluter of  natural resources, notably 
water. While quantitative estimates are difficult owing to lack of  data, the UN sees large 
potential for pro-poor green jobs in this area, notably via small-scale farmers adopting 
sustainable agricultural practices or organic production. Policy inducements to encourage 
such practices have real potential for creating decent green jobs, while the accompany-
ing benefits—an improved climate and the restoration of  degraded resources—could be 
enormous.55 Another particularly promising source of  pro-poor green jobs is employing 
poor rural people to repair or protect local environmental resources via labor-intensive 
tasks such as constructing terraces and building irrigation works.56 Agricultural crops 
could also provide biomass feedstocks for bioenergy production.

Forestry

Forests play a major role in maintaining the Earth’s life support systems. They provide 
useful products (e.g., wood, fruit, herbal medicine) and critical environmental services 
(e.g., soil fertilization, regulation of  water flows, pollenization, climate regulation, biodi-
verse habitat). Trees are widely expected to play a significant role in addressing climate 
change. Payments for environmental services can incentivize local communities and 
governments to protect threatened forests and consequently represent a promising 
means to ensure that critical environmental services are maintained and enhanced. Such 
payments could create vast numbers of  green jobs among the rural poor, notably among 
farmers and forest communities. Systems of  environmental payments are currently being 
explored vis-à-vis carbon services, watershed services, and biodiversity services. For-
estry crops could also provide biomass feedstocks for bioenergy production. 

In summary, sectors with good to excellent potential for green job creation in the longer 
term include the following:

•	 Energy supply: renewable energy generation

•	 Construction: green buildings, retrofitting, efficient appliances

•	 Transportation: public transport, fuel-efficient cars

•	 Agriculture: small-scale sustainable farming, organic farming, provision of  environ-
mental services

•	 Forestry: reforestation/afforestation, agroforestry, sustainable forest management

Green jobs, clean technology, and adaptation
Green economic growth promises to generate new jobs across a range of  sectors. Yet re-
cent work on green jobs tends to focus on jobs that mitigate (i.e., reduce) climate change, 
while largely neglecting how the need for climate change adaptation may also create new 
jobs. Adaptation jobs would involve activities aimed at keeping our communities, assets, 
and livelihoods safe from the impacts of  climate change, such as water scarcity; rising 
sea levels; and an increased incidence of  droughts, floods, and cyclones. By neglect-
ing climate change adaptation in discussions on green jobs, we underestimate the new 
green economy, including both the size of  green investments needed and the jobs and 
other benefits these investments promise to deliver. 

Adaptation needs could be a rich source of  green jobs in both the US and developing 
countries. People in developing countries are particularly vulnerable to climate change, 
notably those living in poor rural communities dependent on agriculture or livestock 



20  |  Oxfam America Adapting to climate change

for their means of  supporting themselves. In principle, many effective climate change 
adaptations can be achieved through local efforts with minimal outside help. For instance, 
restorative management of  agricultural lands (e.g., constructing terraces, planting farm 
trees, digging wells, and installing irrigation systems) can enhance farmers’ resilience  
to climate shocks. The ability of  vulnerable farmers to adopt such low-cost options is, 
however, limited in practice, which suggests a potential role for outside assistance in 
facilitating such transitions. For instance, nongovernmental organizations or the US  
government could help design and fund systems of  conservation payments. Other effec-
tive technologies, such as improved seed varieties, may require sophisticated production 
processes inaccessible to poor countries, creating an opportunity for new green export 
jobs in the US. 

One key subset of  green jobs involves “clean technology.” Clean technology has become 
a household phrase in recent years, just as concern over climate change has risen to 
prominence. It typically refers to technologies that mitigate climate change, notably by 
reducing greenhouse gas emissions from energy production or use. Key categories 
include energy-efficient technologies and energy generation technologies such as renew-
able energy (e.g., wind, sustainably produced biomass, solar). While new technologies 
are critical to reducing emissions, new technologies for adapting to climate change are 
also needed. Given the vulnerability of  poor communities, adaptation technologies are 
especially relevant to them. 

A recent international conference on climate change adaptation suggested that “the 
overall climate change context is clear: if  mitigation is about energy, adaptation is about 
land and water.”57 It follows that adaptation technologies and services are especially 
needed in the agriculture and water sectors, which face acute adaptation challenges.58 
Such technologies and services are particularly relevant to poor communities, which are 
overwhelmingly agrarian and often face water scarcity. 

Adaptation technologies for the agriculture and water sectors involve strategies to 
increase resource supply or efficiency of  use. Securing access to new resources might 
involve drilling a new borehole or transforming formerly unproductive lands into arable 
lands, whether by irrigation technologies or by improved seed varieties that are drought-
tolerant, pest-resistant, or fast-maturing. Increasing the efficiency of  resource use might 
involve installing drip irrigation or mulching fields to improve their nutrient retention and 
water-holding capacity. Such technologies are clearly relevant to poor rural communities 
facing climate change. Some energy technologies may also be relevant to such commu-
nities and may simultaneously deliver both mitigation and adaptation benefits. Examples 
include using improved stoves that reduce consumption of  traditional biomass fuels and 
growing drought-tolerant Jatropha curcas on abandoned, unproductive fields as a biodie-
sel feedstock. 



21

CASE STUDY | Ethiopia, East Africa: Coffee  
Project: Establishment of  Coffee Processing Plant

Small-scale coffee farmers in Oromia, Ethiopia, are struggling to make a living in a harsh 
physical environment with only limited access to resources and markets. These coffee 
farmers have formed cooperatives, but without their own machinery, they have no choice 
but to sell their coffee beans to private coffee processors at very low prices. On the 
international market, unwashed, sun-dried coffee faces weak demand and low prices, yet 
these farmers lack the necessary infrastructure to improve its quality. In addition, tradi-
tional coffee washing consumes scarce water resources and can contaminate local water 
supplies. This lack of  environmentally friendly technology and improved infrastructure is 
contributing to the unsustainable use of  scarce water resources. Additionally, many local 
communities lack access to services such as health care, education, safe drinking water, 
and road infrastructure, which further hampers their efforts to produce and market their 
coffee. Meanwhile, the local effects of  climate change have been serious. Notably, water 
scarcity and drought have severely hampered local production and contributed to acute 
food insecurity, while the fluctuating and often depressed international price of  coffee has 
reduced profitability in years when crops survive. Under these circumstances, farmers 
may struggle to remain on their lands and feed their families as climate change impacts 
become more serious.

Fortunately, the Oromia Coffee Farmers Cooperative Union has discovered a way to 
make these farmers more resilient to climate change while also increasing production 
and raising household incomes. The cooperative has achieved this by purchasing an eco-
friendly coffee-pulping machine that improves the quality and marketability of  local coffee 
beans, thanks in part to funding from Oxfam America. With this technology, local farmers 
are no longer forced to sell low-quality coffee to private processors. Instead, they can 
produce high-quality coffee and sell it directly to exporters for a much better price. 

In addition to improving food security and increasing the value of  local coffee, this tech-
nology has decreased the environmental impacts and associated economic effects of  
traditional coffee processing by reducing water consumption by 98.5 percent and creating 
a by-product that can be used as an organic fertilizer. Also, by using these eco-friendly 
coffee-pulping machines to wash coffee, farmers have reduced rancid odors, resulting in 
fewer flies and insects, and more clean water is now available for human, livestock, and 
industrial use. This new technology has improved income levels for small-scale coffee 
farmers while fostering conservation of  scarce soil and water resources and decreasing 
farmers’ environmental footprint. In sum, this innovative pulping machine promises to 
make local farmers more resilient to climate change shocks by both conserving valuable 
natural resources and increasing local incomes.

Both adaptation and mitigation represent economic opportunities for the US, since both 
are major needs facing the global community. If  the US government and American com-
panies invest boldly in technologies to meet these needs, they can create good new jobs 
while reducing the suffering of  vulnerable communities. Through research, manufactur-
ing, sales, and consulting, the US can provide the technologies and services that vulner-
able communities need to help mitigate climate change and/or adapt effectively to it. 
This emerging market is large, with likely global climate change adaptation commitments 
alone representing tens of  billions of  dollars annually for the coming decades.59 
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Innovative markets

Deforestation in the tropics is a key cause of  global warming, accounting for approxi-
mately 20 percent of  annual global greenhouse gas emissions. In terms of  area, annual 
net loss of  tropical forest cover is approximately 13 million hectares per year (i.e., larger 
than New York State), with the biggest losses in South America, Africa, and the East Asia 
region.60 

While deforestation causes greenhouse gas emissions, reducing deforestation avoids 
emissions that would otherwise have occurred and thus mitigates climate change. Just 
as deforestation is a huge source of  emissions, reducing deforestation offers a huge 
potential for avoiding emissions. Such emission reductions could also be cheaper than 
reductions in energy or industrial emissions.61 

This vast mitigation potential alone is sufficient reason for the US to make the reduc-
tion of  deforestation a key policy priority. Yet reducing deforestation is also important in 
human terms, thanks to the various products and services that forests provide to local 
communities. Key forest products include wood for fuel or construction and forest foods 
such as fruit and wild game, while critical forest services include watershed protection 
and soil fertilization, as well as other benefits such as ecotourism. Such products and 
services greatly increase the climate resilience of  poor communities living in and around 
forests, while also providing income streams with wider development benefits.62 Initia-
tives to reduce deforestation can also provide cash to local communities in exchange for 
conserving their forests, with recent pilot projects clearly demonstrating this potential.63

The mitigation potential and these benefits to climate resilience and sustainable de-
velopment are much bigger still if  other forest management options are considered as 
well, notably afforestation (i.e., tree planting). Over the course of  the coming century, 
the mitigation potential of  afforestation is comparable to that of  reduced deforestation.64 
Afforestation also offers potentially great climate resilience and livelihood benefits, such 
as using trees to restore degraded farmland and diversify farm production while harness-
ing symbioses between trees, crops, and livestock. Afforestation can also help combat 
deforestation, since it allows key tree products like wood to be produced on farms instead 
of  gathered from the forest, thus reducing use pressures on forests. 

Both forest management options—reduced deforestation and afforestation of  degraded 
lands—highlight how proactive interventions in the agriculture and forestry sectors 
hold potential simultaneously to deliver mitigation gains and climate resilience.65 These 
interventions can reduce natural resource depletion (e.g., deforestation, soil erosion) and 
restore degraded lands (e.g., tree planting, fertilizing soils). In so doing, they can help 
restore degraded watersheds and reduce the impact of  periodic floods and any disasters 
that may result. In addition, ensuring that local natural resources are ample and robust 
as opposed to degraded and stressed is a fundamental resource management challenge 
with profound implications for both rural poverty and resilience to climate change. 

Afforestation and reduced deforestation both hold great potential to increase the climate 
resilience and bolster the livelihoods of  poor rural communities, yet both can also harm 
livelihoods.66 For example, afforestation could occur at the expense of  agricultural lands, 
while reduced deforestation could stop local communities from harvesting wood for fuel 
or construction. The scientific consensus, however, is that if  relevant policies and projects 
are carefully designed, communities can harness potential gains while avoiding pitfalls.67 

A recent authoritative review of  relevant literature and experience found that environmen-
tal degradation is concentrated in poor regions and communities, where it is a key driver 
of  poverty and hunger. It particularly affects rural people such as farmers, given their 
reliance on ecosystem services (e.g., hydrological cycle, soil formation) for their means 
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of  earning a living. Worldwide, 1.1 billion people still live in extreme poverty while over 
850 million suffer from chronic hunger. Most of  these poor people live in rural areas as 
small-scale farmers or herders, often on degraded, marginally productive lands. Such 
communities are also among those most vulnerable to climate change worldwide.68

Agriculture has tremendous potential to combat resource degradation, since farmers con-
stitute the largest group of  natural resource managers on Earth. When properly compen-
sated, their actions can restore and enhance local environments.69 

Given the current extent of  natural resource depletion and degradation, there is tremen-
dous scope for action to address these trends in the coming decades by encouraging 
farmers to supply ecosystem services. One billion hectares of  mostly marginal farmland 
may be suitable for tree planting in association with field crops or pastures,70 while five 
billion hectares of  rangelands may be suitable for improved rangeland management.71 
Such measures could make a major contribution to climate change mitigation while also 
increasing climate resilience and improving the livelihoods of  poor communities. 

Delivering this potential will require institutional innovations to make these actions advan-
tageous to farmers, since farms are effectively small businesses that seek to maximize 
returns. The idea of  paying farmers to provide ecosystem services has attracted growing 
interest worldwide. It is akin to viewing environmental protection as a business transac-
tion, just as producing crops is a business transaction. The idea is that payments for eco-
system services—whether through ecosystem service markets or government programs 
such as the Conservation Reserve Program—could attract major new sources of  finance 
to rural areas, benefiting both poor communities and wider society. Ecosystem services 
for which markets are emerging include climate change mitigation, watershed protection, 
and biodiversity conservation. 

Business opportunities and climate change
The growing recognition of  the risks and opportunities associated with climate change is 
reshaping the way that companies and investors do business. Private sector actors with 
the best understanding of  its implications are poised not only to reduce their own green-
house gas emissions but to capitalize on new prospects for generating revenue. There is 
a strong business case for action in both realms. “Greening” of  business practices can 
also help win the loyalty of  customers, employees, and shareholders, while simultane-
ously keeping ahead of  ever-tightening environmental regulations. 

Climate change can pose substantial risk to the long-term sustainability of  companies, 
including large multinationals. Intense storms, water scarcity, floods, rising sea levels, and 
other climate-related phenomena introduce added uncertainty into capital investment de-
cisions across a range of  industries. Whether in the form of  port damage from hurricanes 
or reduced water supplies to industry or agribusiness as a result of  drought, climate-
related phenomena can expose vulnerabilities in company supply chains. 

Fortunately, climate change also offers major new business opportunities. Building 
greater resilience into global supply chains is one such option. Examples include climate-
proofing physical infrastructure such as coastal buildings and increasing the resilience of  
farms that produce key commodities like coffee. Demand-side investments are another 
promising business opportunity, notably investments in providing needed technologies, 
infrastructure, and services. For instance, developing countries represent new markets 
for water systems, drought-resistant seeds, and medical technologies that enhance 
preparedness for climate variability. Minnesota-based Pentair Inc. is manufacturing 
water filtration systems for communities in Honduras and India,72 while General Electric’s 
Homespring system harnesses solar energy in developing country communities situated 
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off  the electrical grid to provide them with potable water.73 Swiss Re, in collaboration with 
Oxfam America, is piloting weather-indexed crop insurance for small-scale farmers in 
Ethiopia.74 In time, this could become a key climate service and a means of  reducing the 
risk to farmers associated with climate change. 

A recent McKinsey study puts numbers on the potential gains and losses. A proactive, 
well-positioned company could increase its value by up to 80 percent via bold action in 
mitigation and/or adaptation. Conversely, a poorly positioned company or laggard could 
lose up to 65 percent of  its value as a result of  climate threats. Clearly, these opportuni-
ties and threats vary by sector. Yet they also depend critically on the response of  inves-
tors and business managers, namely whether they proactively seek out new commercial 
opportunities or ignore emerging climate opportunities and threats.75

Engaging the business community on the climate issue requires familiarity with market 
conditions, creative presentation, and respect for the bottom line. In general, companies 
with global supply chains will be more inclined to concern themselves with the risks and 
opportunities associated with climate change, including both mitigation of  this change 
and adaptation to its impacts. Firms selling clean energy, water, and other climate-friendly 
products have particular reason to look overseas for new markets, especially where gov-
ernments provide a solid enabling environment. 

Governments, foundations, and civil society groups all have a role to play in encouraging 
corporate actors to examine such investment options. Public policy measures by govern-
ments can play a particularly important role in encouraging businesses to pursue op-
portunities related to the climate challenge. Taxes or other incentives to facilitate access 
by developing countries to climate-friendly technologies could make a genuine difference 
to business assessments of  green export opportunities. More fundamentally, comprehen-
sive cap-and-trade legislation would put a price on carbon and unleash billions of  dollars 
in “green” private investment currently held up by market uncertainty. 

Conversely, businesses can play an important role in encouraging forward-looking 
government climate change policies. Two prominent business coalitions, Business for 
Innovative Climate and Energy Policy (BICEP) and the Investor Network on Climate Risk 
(INCR), have made public calls for ambitious US emission reduction targets. These and 
other private sector groups have a critical role to play in calling for smart, long-term public 
investments and incentives that facilitate business action to address the risks and oppor-
tunities presented by climate change. 

Observed trends in the markets for environmental products and services reflect the 
growth of  green businesses, as do trends in venture capital investments in clean technol-
ogy. To date, private investments are particularly large in energy efficiency ($680 billion 
in 2007) and renewable energy ($66 billion in 2007). In the medium term, it is thought 
that investments in renewable energy could create at least 20 million new jobs worldwide, 
making it a much larger source of  employment than today’s fossil fuels sector. Estimating 
the number of  green jobs that could be created in different sectors is difficult, owing both 
to data gaps and to questions about political decisions regarding support for the green 
economy, yet this potential is vast. 
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Case studies of  vulnerability and resilience
The following case studies draw from Oxfam’s projects and help illustrate the realities be-
hind the trends we have discussed and shown in the risk factor maps. All seven projects 
are in areas highly vulnerable to climate change, and all involve measures to reduce  
this vulnerability and build resilience to climate change. Some case studies are drawn 
from crisis hot spots that are plagued by multiple risk factors (as seen in the preceding 
maps), while others involve fewer risk factors yet are nonetheless highly vulnerable to 
climate change.

The stories convey a sense of  communities’ vulnerability to climate change and their 
opportunities to address this vulnerability. In terms of  regional distribution, two stories are 
from Africa, two from Asia, two from Latin America, and one from the US. 

These diverse stories highlight trends across countries in terms of  the challenges faced 
by vulnerable communities and the resilient solutions being implemented. To identify 
such trends, we selected projects from just two sectors: agriculture and water. Both are 
particularly vulnerable to the impacts of  climate change. Both are also of  direct relevance 
to people in poor rural communities, who often support themselves through farming and 
depend on access to natural water sources.76 Fortunately, both are also areas where 
Oxfam has vast experience working directly with rural communities. 

The agriculture-water nexus is a key front in the battle against climate change. Agricul-
ture’s demand for water is already great, but it is set to become much greater still. Food 
takes different volumes of  water to produce, depending on the type of  food in question. 
A kilo of  grain can take as little as 500 liters, while a kilo of  industrially produced meat 
can take 10,000 liters. Adding two to three billion more people to the planet by 2050 will 
already demand huge increases in water use, but accommodating peoples’ progres-
sive shift from cereal-based diets to consuming more meat will make this demand much 
greater still. Yet all this will happen just as climate change threatens the water supply in 
many areas.77

Common trends observed across case studies in the agriculture sector include  
the following: 

•	 Agriculture, which is a key employer in poor communities around the world, is par-
ticularly vulnerable to changing weather and climate extremes because plants, fish, 
and livestock require particular biophysical conditions to survive. 

•	 Farm production problems translate into hunger and/or asset stripping for poor 
farming communities and rising food prices for others.

•	 Building resilience to climate change on farms tends to involve similar elements: 
diversifying production and exploiting synergies among crops, restoring degraded 
lands, improving water management, using improved seeds such as drought-resis-
tant varieties, and increasing access to markets. 

Common trends observed across case studies in the water sector include the following: 

•	 Both drought and flooding are key threats to vulnerable communities that tend 
to support themselves primarily through farming. Moreover, drought and flooding 
threaten human health as well as farming, owing to the strong link between access 
to clean water and health. 

•	 Coastal flooding and increasing storm surges threaten low-lying coastal areas, 
where they can destroy assets and livelihoods and force large-scale population 
displacement. 

•	 Building resilience as it pertains to water tends to involve water management mea-
sures like microirrigation and water harvesting, as well as improving the capacity of  
farming systems to absorb and retain water by restoring degraded lands. 
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The existence of  clear common trends across highly disparate countries underlines the 
global nature of  the climate problem, including both our shared vulnerabilities and the 
need to work together toward systemic solutions. These common trends also highlight 
the urgent need for actions on climate change, since a problem that can threaten such 
diverse communities in similar ways is clearly a problem that demands attention. 

These case studies also suggest that addressing the impacts of  climate change can 
generate various community-based green jobs in the agriculture and water sectors. The 
activities in question often involve restoring degraded resources, which can increase their 
productivity and profitability while also improving resilience to climate change. Although 
the case studies did not include any renewable energy projects, such projects could also 
be a rich source of  green jobs for poor communities. While such projects might ordinar-
ily be perceived as contributing to mitigation strategies, they could also offer an effective 
means of  building the climate resilience of  poor communities, if  carefully designed. 

Cambodia, East Asia Region 
Project: System of  Rice Intensification

Many small-scale farmers in Cambodia are poor, living and working under marginal 
conditions. These farmers are typically reliant on one crop, rice, to provide them with both 
food and income, and they lack the infrastructure needed to irrigate and otherwise man-
age water levels in their fields. With conventional farming methods, such farmers often 
cannot grow enough food to feed their families, and sometimes they do not even have 
enough water to bathe regularly. As a result, some have been forced to send their chil-
dren to overcrowded cities in search of  low-paying jobs to help the family survive. Their 
lack of  crop diversity or appropriate pesticides leaves farmers with no defense when 
pests like brown plant hoppers attack their crops. 

Into this already-stressed context, climate change has brought erratic weather patterns 
that have increased both droughts and floods. Because of  growing weather variability 
and the fact that they cannot regulate water levels in their fields, these farmers tend 
to have too much water in the rainy season and too little in the dry season. For these 
reasons, local farmers are vulnerable to external shocks generally and climate-related 
shocks in particular.

In response to these constraints, an Oxfam America partner—the Cambodian Center 
for Study and Development in Agriculture (CEDAC)—introduced the System of  Rice 
Intensification (SRI) to Cambodian farmers in 2000. This innovative agricultural system 
is dramatically improving the lives of  an estimated 100,000 farmers in Cambodia. Using 
fewer seeds, farmers are producing twice as much rice, and their incomes have risen 
sharply. Their rice plants are bigger, hardier, and better able to withstand shocks, whether 
in the form of  pests, crop diseases, or extreme weather events such as droughts and 
floods. Farmers are now able to feed their families as well as take a surplus to market. 
SRI also has an important climate mitigation effect by significantly reducing methane gas 
emissions from rice paddies, and thus it represents an example of  synergies between 
adaptation and mitigation.

How does SRI make all this possible? SRI focuses on increasing the productivity of  irri-
gated rice through an innovative management of  plants, soil, and water. Specifically, man-
agement techniques are designed to nurture the diversity of  soil organisms and to foster 
plant root growth. SRI is thus an agroecological practice rather than an input-intensive 
one, and hence it requires clever labor but fewer chemical inputs. To address the need for 
irrigation, CEDAC trained farmers to build ponds near their rice paddies. During the rainy 
season, excess water is pumped from the fields and collected in these ponds. During the 
dry season, this water is used to irrigate fields. These ponds help conserve water and 
increase farmers’ capacity to cope with the droughts and floods that have become more 
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frequent and more intense. CEDAC also trains farmers in the cultivation of  vegetable 
gardens and fruit trees. The resulting crop diversification has improved household food 
security and decreased the risks from pests and changing weather patterns, since farm-
ers are no longer dependent on one crop. CEDAC has also encouraged farmers to use 
household waste as compost for their soil, which has decreased their need to purchase 
costly chemical fertilizers. With training and a small amount of  technology, participat-
ing farmers are now able to feed their families and stay together on their land instead of  
being forced to separate in search of  low-paying and potentially degrading work in cities. 
They are also more resilient to a rapidly changing climate that might otherwise have 
threatened their livelihoods. 

India, South Asia 
Project: Restoring the Fertility of  Parched Lands in Karnataka

Farming communities in Karnataka, India,78 typically cultivate just a few crops under 
unforgiving, semiarid conditions. The crops include maize, cotton, and groundnut.  
The growing population’s demand for farmland has caused crucial watershed areas  
have to be deforested, which has led to rapid soil erosion and left large areas of  land un-
productive. Given these challenges, local farmers tend to be poor and highly vulnerable 
to the dramatic changes in local weather patterns seen in recent years as a result  
of  climate change. 

The local effects of  climate change include increasingly erratic rainfall patterns and ex-
treme temperatures. Fluctuation in rainfall has led to three consecutive years of  drought 
and dried up local wells. Unfortunately, local farmers do not have irrigation systems to 
help them cope with such variations. As a result, once-fertile fields are now parched and 
barren, while elevated temperatures have threatened the tolerance levels of  local crops. 
When their harvest is destroyed, these poor farmers have few resources to fall back on, 
and their food security is at risk. As a result, many farmers have been forced to migrate to 
already-crowded cities in search of  work. 

To address this desperate situation, the local government has initiated an innovative 
watershed development project in conjunction with the World Bank. Several small check 
dams across a local stream now catch the water from monsoon rains before it disappears 
from the watershed. As a result, water is slowly absorbed into the ground to replenish 
the local aquifer and refill dry wells instead of  rushing off  without being absorbed into the 
parched earth while also stripping precious fertile topsoil from fields. These dams have 
helped restore soil fertility and have made water consistently accessible to communities 
even in the dry season. Farmers have the security of  knowing enough water is avail-
able for their household needs and fields, and production has been both diversified and 
increased without further depleting essential natural resources. Farmers who previously 
relied on an inconsistent, small harvest of  coarse grains have been able to success-
fully plant mulberry trees and raise silkworms, enabling them to participate in the area’s 
growing silk industry. Participants in the project are reversing environmental degradation 
by planting diverse species of  trees to prevent soil erosion as well as providing fruit and 
a sustainable source of  firewood. The project has also involved setting up a program that 
employs widows, youth, and landless people to provide veterinary care for livestock, thus 
increasing livestock health and production. Finally, satellite and ground-based monitoring 
tools developed with help from the Indian Space Research Organization have provided 
critical data for planning, implementing, and evaluating watershed development in this 
vulnerable part of  southern India.79 This project provides an example of  how technologi-
cal and management innovations can be used to help build the resilience of  poor farming 
communities to unprecedented changes in local weather patterns associated with climate 
change. 
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Ethiopia, Africa: Case study of  agriculturalists   
Project: Community-Based Environmental Conservation  
and Rehabilitation in the Central Rift Valley

In the Central Rift Valley of  Ethiopia, small-scale farmers rely primarily on the produc-
tion of  grains, beans, and livestock for their means of  earning a living. Yet yields are low, 
and farmers are unable to feed themselves throughout the year from their own produc-
tion. Indeed, those who are better off  can feed themselves from their farms for only eight 
months, while those who are worse off  produce still less. 

Local farmers tell how production used to be much higher and more stable 20 years ago, 
raising the question of  what has changed. One answer is that acute population pressures 
on natural resources, coupled with inadequate resource management responses, have 
led to severe land degradation. Population pressure is intense, with farmers citing a local 
average of  nine to 10 children per household. Consequences of  degradation include a 
denuded landscape, infertile fields, and soils with such low water-holding capacity that 
the little rain that falls is used less effectively. A second reason for falling production is 
climate change, with farmers noting that rainfall has always varied somewhat between 
good and bad years, but that in previous decades it was much more reliable, whereas 
droughts are now both common and severe. Other reasons for current low production 
levels include limited access to farm inputs like improved seed and chemical fertilizers, 
as well as the loss of  household assets like cattle, oxen, and plows in “hardship” sales to 
generate cash for food. Given predictions that climate variability and extreme weather in 
the area will worsen, the current vulnerability of  these communities is of  grave concern. 

In response to these challenges, Oxfam America and its local partner, Selam Environ-
mental Development Association, have designed a participatory environmental conser-
vation project to reduce the vulnerability of  these Central Rift Valley farmers to climate 
change. The project has enhanced environmental protection and ecological regeneration 
by reducing human pressure on indigenous vegetation and increasing the local capac-
ity to manage existing environmental problems. For instance, a large degraded common 
area is being protected from use until it regenerates, while other degraded lands have 
been replanted with fruit trees and multipurpose trees that provide diverse products 
such as fuel, construction wood, and livestock fodder. Finally, the provision of  energy-
saving stoves has decreased the unsustainable use of  firewood and also the workload 
of  the women and children who must gather it. In all these ways, this community-based 
land and resource management project is enabling farmers to conserve and regener-
ate precious resources, both raising household incomes and increasing the resilience of  
participating communities to climate change.

Ethiopia, Africa: Case study of  pastoralists   
Project: Bush Encroachment and Olla Manure Utilization

For centuries, pastoralists have lived in the semiarid lowlands of  southern Ethiopia, 
despite a harsh environment with few available water sources. The seminomadic people 
of  the Borena Zone rely solely on livestock production for their food and income. Drought 
has always been common in the region, and pastoralists have withstood it using tradi-
tional coping mechanisms. Notably, in traditional rangeland management, pastoralists 
protected their pasturelands by moving them from place to place, leaving grazed pastures 
and depleted water sources time to regenerate. Other traditional means of  coping with 
drought include selection of  breeds, diversification of  herds, and sale of  animals.

Now, however, herd mobility is restricted by regional boundaries, parks, ongoing con-
flicts, and private ownership of  rangeland and farmland. In addition, climate change has 
brought more frequent and intense water shortages in recent years. Given these chang-
es, traditional practices are no longer adequate for sustaining herds and are sometimes 
simply impracticable. Restricted mobility and reduced rainfall have translated into land 
degradation, as large herds continue to graze on the same areas even after those areas 
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become degraded. With only limited, degraded pasturelands at their disposal, pastoral-
ists have nowhere to go and no reserves of  emergency food and water resources to ease 
climate shocks when they occur. As a result, livestock deaths have reached alarming 
levels, threatening human survival and increasing conflicts over scarce resources. Cli-
mate experts predict that both climate variability and drought severity will increase in the 
coming years, increasing the danger of  desertification and human tragedy. 

To help address these grave concerns, Oxfam America and the Gayo Pastoral Develop-
ment Initiative are working together with several pastoralist communities in southern 
Ethiopia to restore degraded pasturelands by encouraging innovative land management 
practices. The goal is to increase pasture production and livestock health while making 
communities more resilient to climate change. The project has trained and employed 
community members in bush-clearing activities to minimize the encroachment on 
pasturelands of  bush species with little value to animals, which can outcompete valued 
fodder species. These communities have also been trained in manure management so 
that vital soil fertility can be restored through a natural and accessible fertilizer that also 
serves to increase the soil’s water-holding capacity. Finally, grazing lands have been 
sown with indigenous grass species selected for their capacity to cope with variable 
rainfall and drought conditions. The end result is that degraded pasturelands are be-
ing gradually restored, greatly increasing both their carrying capacity and their climate 
resilience. Thanks to empowered communities employing innovative land management 
practices, local pastoralists are both better off  and less vulnerable to climate change. 

Peru, South America 
Project: Climate Change Adaptation to Protect and Improve the Livelihoods of  
Alpaca-Dependent Andean Indigenous Communities

Over half  a million indigenous alpaca herders live in the Peruvian highlands under harsh 
physical conditions characterized by sudden weather fluctuations, extreme cold, and 
water scarcity. In these communities located higher than 14,000 feet above sea level, 
livelihoods depend on alpaca herds, which are essentially the sole productive asset of  
these chronically poor households. However, the effects of  climate change are threaten-
ing the ability of  these communities to survive on their ancestral lands. One local effect of  
climate change has been glacial melt, which has resulted in water scarcity affecting pas-
tures traditionally used to feed alpaca herds. This water scarcity has been compounded 
by increased demand for water from cities located downstream. Water scarcity coupled 
with increasingly depleted soils, partly due to overgrazing, means that lowland pastures 
can no longer sustain alpaca herds. These twin factors have forced herders to move to 
higher elevations where temperature fluctuations are more extreme, to find fodder for 
their animals. Such factors help explain why Peru is considered one of  the three coun-
tries most vulnerable to climate change.80 

Another local effect of  climate change is increasingly erratic local weather patterns rela-
tive to historical trends. At these higher altitudes, friaje, or “killing frosts,” are now hitting 
so rapidly that herders are unable to move to lower altitudes in time to protect themselves 
and their herds. These changes have resulted in a situation where traditional knowledge 
passed from one generation to the next is no longer effective in predicting and coping 
with weather fluctuations—a situation that threatens the viability of  these ancient com-
munities. Notably, excessive exposure to severe cold spells has adverse effects on both 
human health and the survival and productivity of  alpaca herds. Other factors contribut-
ing to the vulnerability of  these communities include insufficient infrastructure and their 
remote location. Given these various factors, the predicted effects of  climate change are 
likely to push families deeper into destitution via the loss of  livestock, jobs, and crops. In 
addition, competition for water resources has the potential to trigger conflicts between ru-
ral populations and cities, which coincides with increased migration to cities as desperate 
herders flee their communities in search of  work. 
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Oxfam America and its local partner, Asociación Proyección, are implementing a project 
designed to protect and enhance the economic assets of  vulnerable communities in the 
Andean highlands, making them more resilient to local impacts of  climate change. Com-
munities have been trained to foster the recovery of  traditional pastures near their home-
steads, where they can better protect their livestock against extreme killing frosts. Pasture 
recovery techniques include sowing crops like barley that are resilient to cold tempera-
tures and water stress and employing water-saving irrigation. Specifically, reservoirs have 
been constructed to collect and store runoff  water during the rainy season, and sprinkler 
systems irrigate fields with this same water during the dry season. Sprinkler irrigation 
is more effective than traditional furrow irrigation because it uses less water. The proj-
ect has involved constructing animal sheds to provide alpaca with additional protection 
against extreme cold. Installation of  early warning systems has enabled herders to move 
their animals to lower altitudes before the killing frosts hit the area. Critically, the project is 
raising the awareness of  the government and wider public about the vulnerability of  high-
land communities and strategies to address this vulnerability. Because of  these various 
measures, indigenous alpaca herders in the target communities are now more resilient to 
the impacts of  climate change such as weather fluctuations and water scarcity, and the 
herders can look to a brighter future despite their harsh environment and vulnerability to 
climate change.

El Salvador, Central America 
Project: Support for Post-Emergency Production Reactivation in  
Five Communities of  Zacatecoluca, La Paz

Small-scale farmers living on the coast of  El Salvador in the department of  La Paz rely 
on corn and bean cultivation and poultry for their livelihoods. They have little access to 
basic services like clean water or modern medicine, and they lack the means either to 
reach distant markets or irrigate their fields. Without outside help to protect their crops, 
homes, or families, these chronically poor farmers must face the violent storms that now 
hit Central America with increasing regularity as a result of  climate change. They remain 
isolated, reliant on one main crop, and extremely vulnerable to shocks that threaten their 
food security. 

The local effects of  climate change include increased frequency and intensity of  hurri-
canes, torrential rains, droughts, and floods. These disasters have decreased agricultural 
yields and deepened local poverty by forcing desperate households to sell household as-
sets to purchase food and seeds. In 2007, communities in this coastal zone lost between 
80 and 100 percent of  their crops because of  floods and intense rains. Climate change 
experts predict that extreme weather events will become both more serious and more 
frequent in Central America in the coming years. Meanwhile, poor farmers like those in 
the department of  La Paz have a very limited capacity to cope with such climate-related 
shocks, which have already begun to push families deeper into destitution.

Oxfam America and its local partner, Fundación para el Desarrollo, implemented a proj-
ect to increase the resilience of  these vulnerable communities to climate change. With 
the support of  the project, five communities in the region diversified their crops beyond 
corn production to also include melons, watermelons, and pipian, all of  which grow well 
under local conditions. Marketing and sales support for these products is increasing farm-
ers’ access to markets and hence household incomes. In addition, training has built up 
the technical and administrative skills of  farmers and has changed their attitudes regard-
ing soil conservation and crop management practices. Farmers have reduced soil tillage 
by using fire as a management tool, while increasing the use of  agrochemicals, natural 
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pesticides, and organic fertilizers. With improved management practices and diversified 
production, crop yields have increased and farm production has become more resilient to 
shocks. As a result, local farmers have improved their food security while also gradually 
recovering the losses they suffered from previous floods and storms. As a result of  the 
project, these five communities are less vulnerable to the effects of  climate change and 
face a more secure, hopeful future. 

US, North America 
Project: Building the Climate Resilience of  Vulnerable Bayou Residents in  
Terrebonne Parish, Louisiana

For residents of  the bayous on the southern coast of  Louisiana, hurricanes and flooding 
are just a part of  life. Many now earn their living from local waters, notably from fishing, 
including Native American people who have lived here for centuries. Yet just 40 years 
ago, cotton farms and vegetable gardens dotted the landscape. Today, farming is no 
longer possible because salt water has encroached on the land, destroying farms and 
homes, while increasingly powerful storms sometimes take lives. Damage to vulnerable 
lowlands from sea level rise has been exacerbated by canals constructed by the oil and 
gas industry, which make it easy for sea water to surge inland during storms. Now, many 
longtime residents are considering moving farther inland, surrendering their homes and 
way of  life. 

Climate change is hitting the Mississippi River Delta harder and faster than any other part 
of  the US, and the delta is classified as a global climate change hot spot by the 2007 
IPCC reports.81 Here, climate change has meant rising sea levels and more frequent 
and intense storm surges. At the same time, processes of  coastal erosion and subsid-
ence have continued unabated. Bayou communities caught between these opposing 
trends are literally sinking into the sea. In the past, sediments from the Mississippi River 
replenished sediments lost to sea action, preventing the phenomenon of  sinking coastal 
lands. Yet construction of  levees upriver has curbed natural flows of  sediment to sub-
siding lands. Experts predict that within the next century, climate change and coastal 
erosion will cause the waters in the Gulf  of  Mexico to rise by as much as six feet, which 
would see the Gulf  of  Mexico covering most of  southeastern Louisiana.82 Clearly, climate 
change and coastal erosion seriously threaten delta residents, making hurricane protec-
tion and coastal restoration measures vital to the future of  these communities. 

A local organization called Bayou Grace Community Services has partnered with  
Oxfam America to help build the resilience of  delta communities in five Louisiana bayous. 
The project is raising awareness among residents and community groups about both 
coastal restoration and hurricane protection. It is also creating a coastal restoration and 
protection advocacy network that residents can use to lobby for bold government action 
at the local, state, and federal levels. The project’s focus on education and advocacy 
reflects the fact that in the US, tangible coastal restoration and protection activities are 
government functions. As a result, securing resilience for the delta depends critically on 
lobbying the government. Bayou Grace is also addressing the housing challenge by help-
ing residents retrofit existing housing and build new housing that combines hurricane-
ready sturdiness with affordability and ease of  construction. Despite the formidable 
challenges they face, bayou residents are becoming more resilient to climate change as 
a result of  these efforts. 
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Lessons learned
What lessons can be drawn from this collection of  case studies? One is that measures to 
significantly reduce climate change vulnerability tend to be both possible and affordable. 
Notably, preventative measures to build up community-level resilience are much cheaper 
than crisis management, which becomes necessary if  vulnerability is neglected and 
allowed to degenerate into full-blown crises involving factors such as hunger and death, 
loss of  assets, conflict, population displacement, and extremist ideologies. A second les-
son is that these preventative measures significantly improve other aspects of  peoples’ 
lives, notably their income levels and overall livelihood security. A third lesson is that 
this is a critical time if  vulnerable communities are to avoid the potential for increasingly 
severe and devastating crises. Avoiding climate-induced crises is still largely possible for 
these communities if  proactive investments are made in adaptation strategies and build-
ing climate resilience.  

Conclusions  
This is not rocket science. Climate change is having—and will continue to have—a sig-
nificant effect on the lives, livelihoods, security, and survival of  many communities around 
the world. In the US and abroad, poor, resource-limited communities are especially 
vulnerable to the impacts of  climate change. Failing to act to help these communities 
adapt to the impacts of  climate change will further exacerbate the harm done by climate 
change. And failing to help these communities become more climate resilient will result in 
more humanitarian disasters, requiring more emergency assistance, more aid, and more 
intervention from those nations—including the US—that have the resources to help. Fail-
ing to help will have grave consequences for the communities that are directly affected by 
climate change and could have consequences for the US, other developed countries, and 
global security.

The opportunity exists to invest now in helping these communities help themselves. 
Alternatives exist to fund adaptation efforts and resilience-building strategies that can re-
duce the threats that the communities confront. The investments made will not only help 
reduce the negative consequences of  climate change, but they can also help address 
poverty; promote sustainable development; and improve human, national, and global 
security. In addition, these investments can produce jobs both for Americans and for the 
people who reside in the vulnerable communities. These same investments can protect 
existing American industries—particularly those with supply chains that may be affected 
by climate change—and create markets and new opportunities for US growth and future 
investments. Properly designed and implemented, these investments can also serve 
efforts to mitigate climate change, whether by reducing greenhouse gas emissions or by 
removing carbon from the atmosphere via sequestration.

Beyond the humanitarian benefits, efforts on the part of  the US to help these communi-
ties will demonstrate a concern for their needs and a commitment to global leadership on 
climate change. It is equally important that this leadership help to reduce the causes of  
climate change and address the devastating and growing impacts that climate change is 
having on millions of  people around the globe. Without this investment in adaptation, not 
only will more lives be lost, but the prospects for completing an international agreement 
on a post-2012 strategy for dealing with climate change will be severely limited.

US leadership on effectively addressing adaptation to climate change and building 
climate resilience is desperately needed from the White House, Congress, the private 
sector, and civil society. It is not only essential from a moral and ethical standpoint that we 
address adaptation now, but it is also in our own economic, security, social, and environ-
mental interest to do so. 
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Rort Kea (above) transplants rice seedlings in Kompong Speu Province, Cambo-
dia. Kea has learned an innovative agriculture technique, called the System of  
Rice Intensification, or SRI, that is dramatically improving the lives of  an estimated 
80,000 Cambodian farmers. Using fewer seeds, farmers can produce twice as 
much rice. Their rice plants are bigger, hardier, and better able to withstand some 
pests and climate shocks such as dry spells and floods. SRI also provides an 
important climate mitigation effect by significantly reducing methane gas emissions 
from rice paddies—an example of  the potential for synergies between adaptation 
and mitigation. See pages 26–27 for more information on SRI.
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