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Foreword

CLIMATE CHANGE is humankind’s greatest challenge of the 21st century. The com-
plex impacts will be felt across all continents and nations—no one will be exempt.
The natural systems of the planet coupled with the human systems will be strained
significantly. Our basic security issues of food, water and energy, when juxtaposed
against a backdrop of 9 billion people, by mid-century will become a backdrop for
disease, food insufficiency, human migration, and conflict at a scale unseen in our
historical memories.

Maria Guadalupe Garibay-Chavez and her team of expert authors and editorial
board have articulated a series of trends, assessments and drivers in this book about
the impacts with a focus on selected vulnerable nations. With a focus on human
health impacts, the authors examined a variety of scenarios across a spectrum of
geographic, social and economic boundaries. They describe a series of mitigation
strategies for preventing widespread pandemics and describe ways to increase re-
silience for communities and nations around the globe.

This is a must-read for health care planners, land use planners, and organiza-
tions that are building adaptation strategies for combating Climate Change. The
economic impacts from this climate induced health crisis will also be significant
to our financial institutions and economic structures—both in terms of direct and
indirect medical costs and in terms of human productivity loss.

Our global and national securities are in jeopardy. As nations around the world
spend significant percentages of their GDP in protecting their national interests from
internal and external threats. They must take into account the human health threats
posed by Climate Change and develop strong preventive and adaptation strate-
gies—similar to what the world did during the Cold War to prevent nuclear annihila-
tion—this time to prevent climate induced loss of human life and livelihoods.
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René Dubos eloquently stated that, “Trend is not destiny. The future based on
a logical extrapolation of existing trends is not inevitable, and neither is doomsday.
We cannot escape from the past. But neither can we avoid inventing the future.
With our knowledge and a sense of responsibility for the welfare of humankind and
the Earth, we can create new environments that are ecologically sound, aestheti-
cally satisfying, economically rewarding, and favorable to the continued growth of
civilization”.

Maria Guadalupe Garibay-Chavez has laid in Trends of Global Change. Climate
Change, the path for humankind to take up this sense of responsibility to create the
resilience to adapt to this “changing environment” for the health and welfare of
all mankind.

Keith A. Wheeler
Chair — IuCN Commission on Education and Communication
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INTRODUCTION
Climate change — the greatest challenge ever faced by humankind

Unless we make significant changes in our economy, the coming decades will experience
rapid global warming... Looking ahead 100 years and beyond, the planet that future
generations will inherit could be unrecognizable to those of us living on it today (UNEP,
2007).

CLIMATE CHANGE is the most serious and complex environmental, social, and eco-
nomic problem ever faced by humankind. The impacts of climate change are no
longer a potential threat; they are an unequivocal reality. For the past 10000
years, global temperatures have been relatively stable, allowing human civiliza-
tions to develop. Since the Industrial Revolution, however, the earth’s surface has
been warming. An overall temperature rise of 0.74°C has been documented, and
incremental rates of increase have accelerated beyond natural oscillations.
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Figure 1. 1880-2009 mean global surface temperature change
relative to the 1961-1990 average

Source: WMO World Meteorological Organization, December 2009.
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The rate of climatic warming, also known as planet warming or global warm-
ing, is increasing. There is indisputable scientific evidence showing a close link
between climatic warming and the accumulation of greenhouse gases in the
earth’s atmosphere. These gases absorb solar heat and warm the earth’s sur-
face.

The Intergovernmental Panel on Climate Change (IPCC) has established a
threshold of 2°C above the pre-industrial era temperature level in order to stabi-
lize greenhouse gas concentrations in the atmosphere (IPcc, 2007a). That level
would prevent dangerous anthropogenic interference with the climate system
(World Bank, 2010).

CO, released into the atmosphere remains there for centuries. CO, levels
have increased from 280 ppm at the outset of the industrial revolution to 380
ppm in 2005 (Stern, 2007). Immediate action is needed if we are to start re-
ducing emissions at the yearly rate of 1.5% that is required for warming to be
stabilized within a range that comes as close as possible to reaching the pre-
scribed threshold of 2°C above the pre-industrial era temperature. The reality,
however, is that “Emissions from many high-income countries have increased
over the two past decades, since the initiation of climate negotiations” (World
Bank, 2010).

Impact of climate change on natural systems
| ...and into splinters of this world that is drowning under the sun (Diaz Trillo, 2007).

An overwhelming body of scientific evidence shows that the earth’s surface is warm-
ing at a rapid rate, affecting both natural and human systems (Ipcc, 2007b). Extreme
weather events are more frequent, with fewer cold days and frosts and more intense
heat waves.

Global warming is responsible for a sequence of interrelated outcomes. Rising
temperatures mean that plants and soils absorb less CO, from the atmosphere.
Thawing of the permafrost is reducing carbon storage capacity and increasing
methane emissions. The Asian peatlands, some of the planet’s largest carbon res-
ervoirs, are releasing CO; at a rate of 2 Gt per year—an amount equivalent to the
total annual reduction laid out by the Kyoto Protocol for the 2008-2012 period
(Tickell, 2009). Peatlands are especially vulnerable to warming. Their carbon-
storage capacity depends to a large extent on the moisture content of the land.
Higher temperatures dry out these deposits, which leads to a massive release of
the carbon sequestered in the soil (UNFPA, 2009).
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The draining of the peatlands stimulates their decomposition, resulting in
emissions of between 70 and 100 t/hectare of CO,. Production of 1 ton of
palm oil releases about 33 tons of CO,.!

Global warming disrupts the hydrological cycle, which reinforces existing pat-
terns of water shortage and water abundance, and thus increases the frequency
and scale of floods and droughts. Globally, the combination of a more and more
extreme water cycle with rising temperatures has led not only to increased rain-
fall, but also to an increase in the intensity of storms and tropical cyclones (World
Bank, 2010).

Throughout most of the 20th century, average sea levels rose at a rate of
about 1.7 or 1.8 mm/year, but during the last decade this rate increased to about
3 mm/year (IpcC, 2007b), owing to a thermal dilation of the oceans, the thawing
of glaciers, and the melting of the polar ice caps and of other expanses of snow
and ice, particularly in the Arctic and in Greenland (Tickell, 2009).

The impact of climate change is not equally distributed around the world.
The poles are experiencing the greatest temperature changes. Satellite observa-
tions have established that the ice sheets in the Antarctic and Greenland are
losing their mass at an increasing rate. Since 1950, the earth’s snow shelves
have decreased by between 10% and 15%. Periods of cold winter weather in
the Northern Hemisphere are now two weeks shorter than they were 100 years
ago. Since 1980, the Arctic Ocean’s permanent ice shelf has shrunk by about
10% every ten years (La documentation francaise, 2010). James Lovelock, propo-
nent of the Gaia Theory, spoke at a Royal Society of London conference about
the unprecedented melting of the Arctic ice sheet during the summer of 2007.
He also pointed out that the Earth System is entering into a positive feedback
process and advancing inexorably towards a climate-stable state comparable to
that of much earlier geological ages. Although water precipitation has increased
throughout the world, droughts have become more frequent in Australia, central
Asia, the Mediterranean Basin, the Sahel, and the western United States—to name
just a few of the affected zones.

On the iced slopes and plains leading down from the Huayna Potosi and
Chacaltaya mountains lies a string of tiny communities that eke out a liv-

1 The production of biodiesel has become a major cause of deforestation in South-East Asia, notably
in Indonesia, where thousands of square kilometres of tropical forest (including many peat swamp
forests) are burned every year to open land for oil-palm plantations. Wetlands International stud-
ies have found that replacing fossil fuel with biodiesel from oil palms results in a net eleven-fold
increase of CO, emissions because of the destruction of forests and peatlands (Wetlands Interna-
tional, 21.12, 2006), quoted by Tickell, 2009: 74.
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ing by keeping llamas, sheep, and chickens and by growing small crops
of potatoes and oca.? The glaciers that used to provide water have shrunk
dramatically over the last 15 to 20 years. According to Bolivian Govern-
ment sources, the area of the glaciers providing water to these communi-
ties diminished by 84 km2 between 1987 and 2004-that is, by about 24%.
“Streams are no longer there,” says one woman. “This has resulted in a
shortage of fodder and in the starvation of some herds. Fetching water has
become a more arduous task.” She now spends hours every day collecting
water from a river further up the valley... (UNFPA, 2009).

Climate change is threatening the world’s biodiversity and changing forest
ecosystems, wetlands, and coral reefs, as well as agricultural and fishery ecosys-
tems. Coral reefs are affected by the warming of surface sea water and by a rising
concentration of atmospheric CO,. The first leads to coral bleaching, while the
latter causes declining calcification, resulting in a weakening of coral skeletons.
Reductions in warm-water coral cover over the past 20-25 years are estimated
at 30%, or greater, reflecting the increasing frequency and duration of higher
sea water surface temperatures. In some regions, such as the Caribbean, coral
losses for the period are put at 80%. The combined effects of rising CO, lev-
els and more frequent bleaching events, together with intensifying non-climatic
impacts, including predatory activities (tourism, bottom trawling, over-fishing),
invasions by non-native species and higher pollution and sediment loads, could
mean that, by 2050, corals may become rare on tropical and sub-tropical reefs
(ircc, 2007Db).

Increasing acidity of the oceans due to greater CO, absorption from the
atmosphere is threatening marine ecosystems (UNDP, 2008). Changes in the cir-
culation patterns of ocean currents are affecting fish populations and disrupting
the aquatic food chain. Climate change is also affecting the agricultural lands,
forests and grasslands that occupy 60% of the world’s continental surface (FAO,
2007).

2 Oxalis tuberosa is an annual plant that overwinters as underground stem tubers. These tubers are
known as oca, oka, or New Zealand Yam. The plant is cultivated in the central and southern Andes
for its tubers, which are used as a root vegetable. Wild Oxalis species are found in the central An-
dean region. Oca is one of the important staple crops of the Andean highlands, second only to the
potato due to its easy propagation, and tolerance for poor soil, high altitude, and harsh climates.
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Figure 2. Global warming projections: 2050-2100
Source: http://www.ladocumentationfrancaise.fr/cartes/monde/c000810-le-rechauffement-climatique-dans-le-monde-
projection-2050-2100. May 1, 2007.

Impact of climatic change on human beings

The impacts of climate change are unequally distributed:
the poorest will be the first to suffer and will suffer the most (Bridge, 2008).

Climate-related disasters are increasingly frequent and are affecting the lives of
more people. Between 2000 and 2004, an average of 326 climatic disasters were
reported annually. Over that period, about 262 million people were affected
each year by these phenomena, which is more than double the number recorded
for those affected in the first half of the 1980s. Developed regions have also suf-
fered violent impacts, such as the heat wave that hit Europe in 2003. This was
the most intense event of its kind in 50 years (UNDP, 2008), and claimed some
35000 lives, mostly among the elderly and vulnerable sectors of society (IPCcC,
2007Db).
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The effects of climate change on human beings are complex and interre-
lated. Vulnerable communities are least able to adapt to extreme and violent
phenomena, and are therefore the most dramatically affected. Mostly in poor
developing countries, these communities depend on agriculture and natural
resources for their livelihoods, having few opportunities to diversify production.
So, for example, the rising sea-level is threatening many of the world’s low-
lying, densely populated coastal areas and Small Island States. Indonesia, for
instance, could lose as many as 2000 small islands as a result of rising sea levels
(UNFPA, 2009).

The inevitable consequences will include mass migration, the destruction
of livelihood patterns, new health problems, and a disruption of the economy,
which will weaken the development process and exacerbate inequalities between
socio-cultural groups and the sexes.

Food Security: Many factors are seriously undermining global food security. A less
and less dependable supply of water, in a climate marked by more frequent
droughts and floods, is reducing agricultural productivity and production. De-
clining biodiversity and rising food prices are further compromising food se-
curity. Most vulnerable are the 1.4 billion people in the world who make their
living from small-scale agriculture or hunting and gathering, the landless com-
munities whose livelihoods depend on small-scale fisheries, nomadic herders,
and the many fast-growing marginal urban populations. All of these vulner-
able groups share an attachment to the yoke of poverty. A concomitant lack
of resources and living options restrains their ability to cope with the effects of
climate change.

Food production is particularly sensitive to climate change. Crop yields de-
pend largely on prevailing temperature and rainfall patterns. Agriculture accounts
for 24% of world output, employs 22% of the global population, and occupies
44% of the world’s land area. No fewer than 75% of the poorest people in the
world—those who live on less than us $1 a day—rely on agriculture for their
livelihoods (Stern, 2007). In Least Developing Countries, 79% of all economically
active women work in agriculture.

Women produce roughly half of the world’s food (60-80% of this in the case
of most developing countries) and account for 70% of the world’s poor. The vast
majority of the poor inhabit sub-Saharan Africa, the Asia-Pacific region, South
Asia, China, and the Small Island Developing States (SIDS). Declining crop yields,
especially in Africa, are likely to result in a dramatic increase in the world’s hun-
gry—now amounting to one-sixth of the global population.
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Drought and vulnerability in Africa

Drought and food vulnerability in Niger: Niger is one of the world’s poorest countries. In
‘normal’ years, food security is precarious and agricultural production systems
face uncertain rainfall patterns. Seven million people—more than half of the
population—suffer from chronic hunger, affecting mostly children below 5 years
of age (Van Eeckhout, 2010). In 2004-2005, the country’s extreme vulnerability
was tested further by shorter-than-usual rains, followed by a locust invasion. Ag-
ricultural production was immediately affected, causing a cereal deficit. Average
prices of sorghum and millet have risen by 80% over the past five years’ average.
A decline of 40% in available pasture has affected cattle, depriving the popula-
tion of another key source of nourishment (World Bank, 2010). Child malnutri-
tion rates rose from 12.3% in 2009 to 16.7% in 2010 (Van Eeckhout, 2010).

Drought in eastern Africa: Africa’s worst drought since 2000 was in 2009. Failure of
the rains in Ethiopia added another 8 million hungry people to that country’s
already starving mass of 80 million people. In Kenya, production of corn, the
staple food, declined by more than one-third, and in northern Uganda by
one half. South Sudan, Eritrea, the Central African Republic, and Tanzania
also suffered. In Somalia, 3.6 million people required urgent food assistance.
In Kenya’s Ukambani region, crops failed completely, and people had to de-
pend on rations of corn flour, rice, and a little oil provided by the government
in order to survive. Thirst, though, is more terrible than hunger. People dig
wells by hand in the absence of more effective tools. In the grazing lands of
northern Kenya, southern Ethiopia, and Somalia, the mass deaths of domestic
livestock exacerbated the problem. Heavier-than-usual rainfall was then pre-
dicted, increasing the risk of floods and landslides (Economist, 2009a).

Mass migration: As early as 1990, the Intergovernmental Panel on Climate Change
noted that one of climate change’s most serious effects on populations would
be the displacement of people. Forced migration in the face of environmen-
tal problems is nothing new, however. The drought that affected the United
States in 1930 and 1936, known as the Dust Bowl, displaced hundreds of
thousands of people. Something similar happened during the Sahel droughts
of the 1970s, which forced farmers and nomads to migrate to the cities. To-
day’s more intense weather events, coupled with rising sea levels and acceler-
ated environmental degradation, foreshadow unprecedented displacements.
Loss of state territory in low-lying coastal areas and in Small Island Developing
States (including Vanuatu, Tuvalu and the Maldives) has prompted fears that
some countries may already be “sinking” (UNFPA, 2009).

19



20

Trends of Global Change. Climate Change

Destruction of coastal areas

A couple living in a low coastal area of the Kiribati atoll tells how, over the
past decade, as the sea level has risen, they have been obliged to keep add-
ing sand to the floor of their home to keep it dry. Some other people are
building sea walls along the shoreline to protect their land from the advanc-
ing sea, but these walls will not suffice. And where to go? There is no higher
ground for the population of Kiribati to migrate to. As Kiribati’s President
says, the choice will be to drown or leave. Women, meanwhile, are fighting
coastal erosion by planting mangrove seedlings (UNFPA, 2009).

Estimates for the number of people at risk of forced migration, displacement,
or relocation due to climate change between now and 2050 range from 200 mil-
lion to 1 billion (World Bank, 2010). The migrations will be from the rural areas of
developing countries into the cities, putting yet more pressure on already stressed
urban infrastructures, worsening the problems of supplies, housing, and employ-
ment. Adaptive measures, such as coastal protection, may help reduce the scale
of the migrations.

Health: “Increased knowledge about climate change is transforming our under-
standing of the limits of human health and the factors determining it,” states a
WHO/WMO/UNEP study (OMS/OMM/PNUMA, 2003). This study stresses the link be-
tween the health of populations and the life-sustaining “services” of the bio-
sphere. Climate change may affect health in many ways—either directly, through
high or low temperatures or weather events, or indirectly, by altering the range
of disease vectors such as mosquitoes and water-borne pathogens, or rather
through compromising air quality and the quality and availability of food.

Increases in mosquito-borne diseases

Diseases transmitted by mosquitoes and other insects are particularly sensi-
tive to climatic variations. The incidence of mosquito bites increases with
heat, which also accelerates the development of the parasites they carry.
Mosquitoes transmit malaria, which kills about one million people every
year. As temperatures rise, the distribution of the Anopheles Mosquito,
which transmits the disease, is spreading north and south, and is reaching
altitudes where the species was previously absent, such as the highlands of
East Africa. Lymphatic filariasis, or elephantiasis, is another mosquito-borne
disease that is likely to spread due to a rise in temperature (WHO, 2008). The
geographical range of dengue is also expanding. Indeed, it has been esti-
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mated that, by 2070, the number of people at risk of contracting this disease
will double, from 30% to 60% of the global population (World Bank, 2010).

Increased maternal and infant mortality rates and reduced disease-resistance
due to malnutrition have added to the burden created by infectious and para-
sitic diseases such as malaria and dengue. Malnutrition will be exacerbated by
the declining agricultural productivity resulting from pests and plant diseases,
droughts and famines, crop failures, the lack of water, population displacement
by natural disasters, and conflicts over natural resources. Rising temperatures also
increase the incidence of diarrhea. In some regions, the risk estimate for 2030 is
10% higher than it would be in the absence of climate change (OMS/OMM/PNUMA,
2003). Cardiovascular diseases will also become more prevalent, both in the trop-
ics and at higher latitudes (World Bank, 2010).

Another effect of climate change will be the disruption of social duties and
socially assigned gender roles. For example, according to WHO, the less developed
countries depend on traditional medicines for addressing 80% of their health
needs. Knowledge about the healing properties of plants is held mostly by wom-
en (UNDP, 2008). Traditional administration of cures will be undermined by loss
of biodiversity, which is limiting the range and availability of medicinal plants,
as well as by seasonal changes affecting the production and harvesting of such
plants.

Human seftlements and infrastructure: Urban populations account for more than half of
the world’s people. This figure will continue to increase, and may reach 75% by
2050. One problem is that cities are warmer than other parts of their regions,
representing “urban heat islands” (Economist, 2010).

Floods and landslides pose a serious threat to houses, especially on slopes and
in low-lying coastal areas. Hurricanes and cyclones wreak havoc in many tropi-
cal regions, where changes in rainfall, both in space and time, tend to be more
marked than in milder climates.

Historically, cities have thrived in coastal areas and at the confluences of riv-
ers. More than half of the world’s population lives within 60 km of the sea, and
75% of all large cities are located on coastlines. The melting of ice caps and the
resulting rise in sea levels will threaten coastal infrastructure, while a thawing of
the soil will destabilize the infrastructure of cities built on permafrost. The sup-
ply of water, energy, and sanitation in cities will be affected (UN Habitat/UNEP,
2009).

21
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Water availability:

Just as oil conflicts were central to 20th-century history, the struggle
over fresh water is set to shape a new turning point in the world order
and in the destiny of civilization (Solomon, 2010).

When the United Nations’ Declaration on Human Rights was adopted, the right
of access to water was omitted. In July 2010, this omission was rectified, when the
General Assembly declared the Right to Drinking Water and Sanitation a funda-
mental right. Yet, despite this recognition, almost 2 billion people live in water-
stressed areas and 3 billion people have no access to running water within one ki-
lometer of their homes. Women and girls, who have traditionally been responsible
for collecting water, now have to travel ever greater distances to fetch their water.

Every eight seconds, a child dies from a water-borne disease that could have
been avoided had clean water and appropriate sanitation been available (UN,
General Assembly, 2010). Climate change is putting severe strains on water avail-
ability-now one of the most alarming problems facing humanity. “A decade ago,
it was predicted that one-third of the world’s population would be facing water
scarcity by the year 2025. But this threshold has already been reached” (Khor,
2010a).

Shrinking glaciers

The Himalayan glaciers feed most of the great rivers in India, China, and
South-East Asia. According to Yao Taodong, from the Chinese Academy
of Sciences, (quoted by Martin Khor), shrinkage of glaciers in the plateau
regions could eventually lead to an ecological catastrophe (Khor, 2010a).

Today, 1.4 billion people live in closed river basins where water use ex-
ceeds discharge levels. Symptoms of stress include the collapse of river sys-
tems in northern China, a decline in groundwater levels in South Asia and
the Middle East, and mounting conflicts and disputes over access to water
(unDP, 2008). Such conflicts will escalate further in cases where the same
river flows through two or more countries.

In Africa, about 50 rivers supply more than one country (Khor, 2010a). The
Nile, Zambezi, Niger, and Volta basins are all sources of potential conflict. Some
conflict is already taking place-for example, among Egypt, Sudan, and Ethiopia,
over access to the Nile’s water resources. The Jordan River basin is the subject of
ongoing disputes involving Israel, Palestine, Syria, and Jordan, in a region that
once had enough water to meet the needs of all.
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Floods in Pakistan

Floods in Pakistan between July and September 2010, which affected 20
million people, were linked to climate change and foreshadowed other
calamities. High temperatures of the Atlantic reportedly contributed to the
flooding by releasing greater amounts of water vapor into the atmosphere,
thereby enhancing the power of the monsoon. These phenomena were
exacerbated by deforestation, poor management of rivers, and changes in
the use of soils in affected areas. The Indus River reached its highest level
in 110 years, when records began to be kept. The disaster was magnified
by the country’s high vulnerability to the adverse effects of climate change.
The floods cost the country tens of billions of dollars and delayed develop-
ment for many years. Nearly one million homes were destroyed or dam-
aged, 10 million people lost their homes and many millions were deprived
of water, food, and medicine. There was extensive damage to farming and
to the livelihood systems that rely on it (Khor, 2010b).

Threat to cultural heritage: Climate change will trigger changes in environmental
conditions that may threaten buried evidence by exacerbating decay mech-
anisms at archaeological sites. Archaeological evidence is preserved in the
ground because it has attained a balance with the hydrological, chemical,
and biological processes of the soil. Changes in these parameters may result
in a poorer level of survival of sensitive classes of material (UNESCO, 2007).

Climate change is threatening many historical monuments. On the Greek
island of Thasos, rising water is destroying the foundations of the ancient Agora.
Rainfall and flooding caused by El Nifio has damaged the Peruvian city of Chan
Chan, capital of the Chimu kingdom, the largest in pre-Columbian America,
while in Bangladesh, Sonargaon-Panam City, center of the ancient kingdom of
Bengali, is being inundated. Sand dunes are advancing on the pyramids, shrines,
and carved decorations of Meroe, capital of the Nubian kingdom in the third
century BC, located in present-day Sudan. Rising temperatures are reviving para-
sites, bacteria, and fungi in what has been, until now, dormant organic matter,
which are accelerating the decomposition of monuments. The higher salinity of
the sea is eroding archaeological remains, thereby depriving humanity of essen-
tial aspects of its collective heritage, memory, and history, says a researcher from
the cNRs (Le Hir, 2010).
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Climate change — a human-induced phenomenon

Climate change is about people. People cause climate change.
People are affected by it. People need to adapt to it.
And only people have the power to stop it (UNFPA, 2009).

Human activity releases billions of tons of greenhouse gases into the atmosphere
each year. Carbon dioxide (CO,) is generated when fossil fuels are used for en-
ergy and when forests are cut down and burned. Methane (CH4) and nitrous
oxide (N,O) come from agriculture and other sources such as livestock produc-
tion, extraction of fossil fuels, rice cultivation, landfills, effluents from industrial
processes, and the use of fertilizers (table 1).

Table 1. Processes generating greenhouse gases

Greenhouse Gases Generating Processes

Carbon dioxide (CO5,) Burning oil and other fossil fuels, deforestation,
changes in land use, production of cement

Methane (CHy) Livestock production, fossil fuel extraction, rice
cultivation, landfills, wastewater

Nitrous oxide (N,0) Industrial processes, use of nitrogen fertilizers

Fluorinated gases:

Hydrofluorocarbons (HFCs) Aerosols, air conditioning, refrigerator leaks

Perfluorocarbons (PFCs) Aluminum production, semi-conductor industry

Sulfur hexafluoride (SFg) Casting of magnesium, electrical insulation

Source: UNFPA, 2009.

The different gases all contribute to a greater or lesser extent towards creating the
greenhouse effect, depending on their heating power and their persistence in
the atmosphere. Even released in very small quantities, these gases can reinforce
the greenhouse effect in a durable way. With regard to persistence of these gases
in the atmosphere, the aforementioned wHO/WMO/UNEP (2003) study notes that
time spent in the atmosphere “is a parameter of great interest to policy makers
because long-standing gas emissions are a sort of nearly irreversible commit-
ment to sustained climate change over decades or even centuries”.
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The rate at which emissions are increasing has already exceeded the forecasts
of even the most extreme scenarios. Emissions of CO, resulting from the burning
of fossil fuels and from industrial processes has accelerated globally from 1.1%
between 1990 and 1999 to 3% over the period from 2000-2004 (Tickell, 2009).

The table below shows how the contribution of different economic sectors
and activities to the release of greenhouse gases varies widely, depending on
the income levels of countries. So, while energy production and transportation
are the principal sources in middle- and high-income countries, changes in land
use and deforestation, followed by agriculture, are far more pronounced in low-
income countries, although such activities are also significant sources of green-
house gas emissions in middle-income countries.

Table 2. Greenhouse gas emissions by sector

World % | High-income % | Middle-income % |Low-income %
countries countries countries

Energy 26 | Energy 36 | Energy 26 | Energy 5

Transportation 13 | Transportation | 23 | Transportation 7 | Transportation

Residential and 8

commercial build-

ings

Industry 19 | Industry 15 | Industry 16 | Industry 7

Agriculture 14 | Agriculture 8 | Agriculture 14 | Agriculture 20

Land-use changes, |17 Land-use changes, |23 |Land-use changes, | 50

deforestation deforestation deforestation

Waste, waste water 3 | Other 18 | Other 14 | Other 14

Source: adapted from the World Bank, 2010.
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Uneven impacts in an unequal world

The most vulnerable countries are the least able to protect
themselves. They are also those that contribute least to the emission
of greenhouse gases Kofi Annan (UNDP, 2007).

Collectively, rich countries have been responsible for seven out of every 10
tons of CO; released into the atmosphere since the onset of the industrial
age. This fact is significant, the UNDP has noted, for two reasons: first, in that
it is the cumulative effect of the emissions that is driving current climate
change; and secondly, in that the atmosphere’s capacity to absorb future
emissions is a residual function of past emissions (UNDP, 2008).
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Source: CRs graph with emission estimates from International Energy Agency. Data extracted 5 May 2008.
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Table 3. Contribution of major regions to global climate warming measured by greenhouse gas (GHGs)
emissions from combustion of fossil fuels, 1900-2000 (%)

Countries or groups of countries Contribution to global greenhouse gas emis-

sion as a percentage of total global emissions
G8 61.98
United States of America 29.95
European Union 25.49
Former USSR 8.53
China 7.57
Germany 7.18
United Kingdom 5.46
Middle East and North Africa 2.92
France 2.77
South America 2.28
Canada 2.20
India 2.09
Sub-Saharan Africa 1.59
Central America and the Caribbean 1.33
Oceania 1.22
Alliance of Small Island States (AOSIS) 0.37

Source: World Resources Institute, September 2005.

The United States and Europe together account for more than 60% of the Earth’s
greenhouse gas emissions. Yet the world’s poor, whose ecological footprint® amounts
to just 3% of the global ecological footprint, will be the first to suffer. Indeed, poor
communities are already bearing the brunt of the effects of climate change. Those
living in high-risk areas along coastlines exposed to flooding, or in arid regions prone
to fluctuating, unpredictable rainfall patterns, are especially vulnerable.

The contributions made by nations and individuals to global warming can
be measured by their respective ecological footprints. The impact on the plan-
et of a way of life with a particular ecological footprint can then be compared
with the planet’s bio-capacity. This is defined as “the area of ecologically pro-
ductive land (under crops, pasture, forest, or aquatic ecosystems) that is re-
quired to produce the resources used and to assimilate the waste generated”.
The bio-capacity of the planet for each individual person has been estimated
at 1.8 ha. Using 2005 data, the average consumption per person per year is

3 The ecological footprint calculation is complex, using several methods of estimation based on
observation of: hectares used to develop and build infrastructure and workplaces, hectares needed
to provide necessary plant food, hectares required to feed livestock, and marine areas required to
produce fish.
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2.7 ha. Globally, then, we are consuming more resources and generating more
waste than the planet can generate and support. The ecological footprint of
the average German citizen is 6.0 ha, while the Us average is 12.5 ha.

Some studies point to a gender difference in the ecological footprint.

It is postulated that women have smaller ecological footprints than men due
to differences in consumption patterns and lifestyles. This is true regardless of
whether they are rich or poor. In OECD countries, women are more likely to
recycle, to buy organic food, to eco-label products and to value more energy-
efficient transportation. They make more ethical consumer choices, pay more
attention to issues such as child labor or to patterns of sustainable living, and
are more likely to buy products with the label ‘fair trade’... (Lo, 2010).

The study refers to women in both OECD countries and Sweden. Systematic
and comparative studies are needed in order to establish the extent and meaning
of greenhouse gas emissions from women in different geopolitical regions and in
different socio-economic systems.

It seems logical to assume that poor women, by having less access to pro-
ductive resources, lower wages, and more limited access to paid work and
credit, are necessarily at a greater distance from the consumer society, and
may therefore have a smaller ecological footprint. On average, the world’s poor
spend 70% of their income on food, whereas the populations of industrialized
countries disburse between 15% and 18% of their incomes on food (Leigh,
2008), with the rest being spent on other goods, many of which fall into the
category of luxury items that are often most responsible for pollution, such as
cars, travel, and residential air conditioning.

The waste produced by poor women and by households headed by women
may be another indicator of their environmental footprint, for it is the women who
best reflect the consumption patterns of a population. An average American pro-
duces about 700 kg of garbage per person per year, while a resident of Nairobi
produces 220 kg. From garbage alone, the number of persons living in a house-
hold, their ages, and their ethnicity can be reliably determined (Economist, 2009b).

International frameworks for coping with climate change

The human race has the knowledge and technology necessary to
reduce global greenhouse gas emissions over the next several
decades despite growing incomes and populations... Decision
makers are increasingly aware of the links between climate

change policies and sustainable development practices (UNEP, 2007).
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The magnitude of the potential consequences of climate change has prompted the
international community to outline strategies and measures to tackle this problem.

Table 4. Summary of policies and instruments for tackling climate change

Climate Change Policy

Measures

In 1990 the UN established a Negotiating Com-
mittee, and in 1992 -at the Earth Summit in Rio
de Janeiro— the uN Framework Convention
on Climate Change (UNFCCC) was signed. This
came into effect in 1994

Actions of mitigation and adaptation:

» stabilization of emissions

» national inventories of anthropogenic
emissions

» sinks

Multilateral measures for adaptation to
climate change:

» long-term cooperation

financial resources

development and technology transfer
education and training

citizenship awareness

Failure of reduction commitments, come the
mid-1990s, lead to adoption —at the third Con-
ference of the Parties, Kyoto, 1997- of the Kyoto
Protocol

The ultimate goal of the Convention was a reduc-
tion of emissions and the establishment of quanti-
tative goals for countries and regions

The Protocol took effect in 2005 and remained in
force until 2012

Legally-binding emissions targets for OECD and EIT
countries are central to the Protocol

The Protocol was ratified by 141 countries. Signa-
tories for 36 industrialized countries undertook to
reducing emissions by 5.2% of 1990 levels. The
us and Australia, which together produce more
than one-third of all emissions, did not ratify the
Protocol. Australia signed it in 2007

The 101 developing countries that ratified the
Protocol were to make inventories of their pol-
lutant emissions

The Kyoto Protocol is hailed as ‘one of the
most far-reaching environmental documents to
have emanated from the political arena’ (More-
no, n.d.)

The Protocol introduces three innovative
mechanisms:

» Joint Implementation

» clean development

» emissions trading

General commitments include:

» Establishment of national mitigation and adap-
tation programs;

» Improvements in the quality of emissions data;

» Promotion of environmentally sound technolo-
gies;

» Cooperation among scientific research and in-
ternational climate observation networks;

» Education and training;

» Public awareness and capacity building

Negotiations on post-Kyoto Agreements: UN
High Level Meeting on Climate Change, New
York, 2007

Pledges: Increased awareness among scientists,
politicians, business people and civil society
about the urgency of tackling climate-change-
related matters
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Climate Change Policy

Measures

XIll Conference of the Parties to the uN-
Fccc, Bali, 2007

Agreements set out in the Bali Roadmap re-
placed those negotiated under the Kyoto Proto-
col

Commitments on long-term cooperation to
achieve UNFccC goals are negotiated

Actions to promote mitigation and adapta-
tion
include:

» technology transfer

» mobilisation of financial resources

XIV Conference of the Parties to the Con-
vention, Poznan, Poland, 2008

An ‘Adaptation Fund’ was established. The focus
was on:

» Risk reduction

» Reductions in emissions due to deforestation

» Disaster management

» Evaluation of progress achieved so far

XV Conference of the Parties to the Con-
vention, Copenhagen, Denmark, 2009

The 193 participating countries achieved no con-
sensus. No new regulations, goals, or actions are
forthcoming

XVI Conference of the Parties to the Con-
vention, Cancun, Mexico, 2010

A Green Climate Fund was established. Devel-
oped countries were to provide funds for adapta-
tion. The need for deep cuts in industrial emissions
was reiterated. Mexico pressed for more progress
on forest protection. Bolivia sought guarantees for
indigenous communities over control of ancestral
lands. Critical views included those of the Conti-
nental Social Alliance*

Source: Elaborated by the author.

In its statement of 11 December 2010, on the Cancun agreed text, the Continental Social Alliance

notes that the text shows no progress, avoiding completely the search for real solutions to the cli-
mate crisis. On the process, it notes that approval was achieved through negotiations among small
groups and informal gatherings, facilitating a division of the poorest countries and using financial
inducements to convince them to change their positions, in a far from democratic way, mirror-
ing the patterns of WTO negotiations. The agreement does not address the urgent need to reduce
greenhouse gas emissions and is not explicit on dates or mechanisms for reductions, leaving these
to be adopted voluntarily by willing countries and not as part of a common global goal. There is no
commitment even to ensuring voluntary compliance. The creation of flexible mechanisms and of
compensation schemes is just an extension, into the climate arena, of the ‘market logic’ of financial
speculators. The resources of the approved global fund are insufficient and are not guaranteed,
and there is no mention of the fund’s origin or of how it might be administered. The World Bank
does not seem the appropriate institution to coordinate the fund, despite the interest shown by
some countries. The agreement includes only financial considerations on forest management, in-
voking market mechanisms that ignore the rights of communities over their territories. The Alliance
laments the omission of all references to sustainable new alternative technologies.
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The most important documents presented so far on the effects and implications
of climate change have been those of the Intergovernmental Panel on Climate
Change (IPcC) and the Stern Report. In compiling the first document, 2000 sci-
entists from around the world worked under the auspices of UNEP and the World
Meteorological Organization. Neither report considers gender aspects, however,
thereby ignoring the inequality of women, the impacts of climate change on
women, and the potential of women as agents of change. Subsequently, there
have been a series of efforts to include a gender dimension in these scientific dis-

cussions (UNFPA, 2009).

Table 5. 1pcc reports and the Stern Report

IPCC

Stern

The Intergovernmental Panel on Climate Change
(Ircc, organized in 1988) issues regular evalua-
tions summarizing the current state of scientific
knowledge on Climate Change. The first of the
IPCC reports was completed in 1990, the second
in 1995, the third in 2001, and the fourth in 2007

Distinguishing features:

Provides exhaustive scientific data on the physical
effects of Climate Change. Stresses the evidence
for global warming and the anthropogenic char-
acter of some of its causes

The Stern Report is the work of Nicholas Stern. It
was first published by Cambridge University Press
in the UK in 2006 under the title The Economics of
Climate Change

Distinguishing features:

Deals with the effects of global warming on the
world economy

Presents various possible scenarios for emissions
and their effects around the world

Establishes that impact will be greater than pre-
viously suggested, causing annual GDP reductions
of at least 5%. Shows how, if greater risks and
impacts are taken into account, damage could
amount to 20% of GDP

Concludes that regional climate changes are af-
fecting the natural system

Concludes that benefits of early and decisive action
far exceed the costs of inaction. Mitigation actions
would cost less than 1% of annual world Gpbp

Assumes that changes in lifestyle and behavior are
essential for mitigation

Suggested actions include:

» The pricing of carbon emissions

» Policies aimed at developing new or improved
technologies in key sectors

» Removal of barriers limiting information, edu-
cation and public discussion, as a basis for rea-
sonable behavior

Source: Elaborated by the author, based on UNFPA; Stern Report; ws, UNDP; Oliver Tickell.

World governments, obliged to find solutions to the crisis and to provide answers
to ensure the survival of humankind, conspicuously failed to do so. The outcome
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of the negotiations shows how the profit motive overrules life and the fate of the
planet (Continental Social Alliance).

There is, in the agreements and in concomitant studies, no disputing the
scientific evidence for Climate Change or for its anthropogenic character. This
places an undeniable responsibility on institutions, companies, groups of people
and individuals. It involves not only the scientific community and agencies of
global governance but also civil society from all parts of the world. Adaptation
and mitigation are global efforts that call for the cooperation and involvement of
all citizens, irrespective of their skill levels and life circumstances.

Women and climate change negotiations

Addressing climate change will require all the
capacity for innovation and all the skills
the human race possesses (World Bank, 2010).

To this it might be added that such an effort will also require the commitment,
knowledge, and participation of all members of the human race, which includes
women as well as men. Yet, humanity does not appear to make decisions on the
basis of equality.

As Fatma Denton has remarked, “The climate negotiations could be seen as
a parody of an unequal world economy, in which men, and the bigger nations,
get to define the basis on which they participate and contribute towards the re-
duction of growing environmental problems, while women and smaller and poor
countries look in from the outside, with virtually no power to change or influence
the scope of the discussions” (2002).

Gender issues are overlooked in the two most important policy instruments
addressing climate change: the 1992 uN Framework Convention on Climate
Change (UNFccc) and the Kyoto Protocol. Gender is not considered in relation
to development and poverty, even though the feminization of poverty makes
women more vulnerable to the effects of climate change (Skutsch, 2002).

At Conference XIV of the Parties to the UNFCcC in Poznan, Poland, the Secre-
tariat conceded that climate change may have “a gender dimension”, adding:
“Its impacts are likely to affect men and women differently”. The Secretariat
went on to advocate the “formulation of gender-inclusive policy measures for
addressing climate change, as women are important actors and agents in cop-
ing with and adapting to change”. It is astounding to note, however, that in
the 976 pages of the 2007 Report of the Intergovernmental Panel on Climate
Change, only half a page is dedicated to “gender-related aspects of vulnerabil-
ity and adaptive capacity” (UNFPA, 2009).
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Lambrou and Piana (2006) believe that, so far, the only legal instrument
that assigns to the women of the developing world a role in adaptation and
mitigation efforts is the “Clean Development Mechanism” (cbM). The main ap-
plications envisaged for this mechanism of combining poverty reduction with a
reduction of greenhouse gas emissions are in small-scale agro-forestry and refor-
estation projects in poor communities and in projects for the small-scale genera-
tion of hydropower and bio-energy (Lambrou and Piana, 2006).

The participation of women and gender experts in future climate-change ne-
gotiations should be encouraged. In the meantime, efforts should be made to
gather sound gender-related data, to be fed into discussions on commitments
and mechanisms. Mitigation issues need to be clarified, through establishing how
the energy-use, transportation, and consumption patterns of men and women
are influencing climate change. The effects of climate change on the lives, liveli-
hoods, and health of men and women, as well as on their respective abilities to
cope with, and adapt to, a changing climate need to be researched. Both sexes
are equally vulnerable, so it is important to ensure that different strengths and
skills each might bring to bear are harnessed for the common cause of strength-
ening adaptation mechanisms.

Adaptation and mitigation initiatives

There is still time to avoid the worst impacts of climate
change if action is taken today (Stern, 2007).

One line of thinking in climate politics tends to view mitigation and adaptation
as investment alternatives. Yet, as author Udo Simonis argues “This is a specious
argument. We need both: Both mitigation and adaptation are imperative. Even a
successful climate policy will not stop the climate from changing. Given the long-
term dynamics of the climate system, it seems quite impossible to reduce global
warming to below an average increase of 2°C. Adaptation and mitigation are two
sides of the same coin, but there are a number of distinctions to be made. Adapta-
tion implies that actors—people, communities, regions, states—can and will pursue
their own specific strategies” (2010). These strategies will depend on the nature
of the impacts each must face (floods, droughts, crop failures, heat, sandstorms,
and so on). “Regarding mitigation, we’re all in the same boat, space-ship Earth.
Every mitigation measure, such as installing more efficient energy and transport
systems, or planting trees, will benefit not only the actor doing the mitigating,
but also the world at large. It is this systemic global effect of mitigation that re-
quires better understanding and enhanced international cooperation” (idem.).

33



34

Trends of Global Change. Climate Change

Barriers and threats to adaptation and mitigation

One of the most serious problems to be overcome is the inertia of institutions
and the difficulty of initiating reform. The first step is to translate vague con-
cerns about climate change into an understanding of the problem, and then
to translate this understanding into action. Institutional inertia has many be-
havioral, organizational, and political aspects, which must be addressed all at
once. Public institutions should be re-organized to facilitate necessary interven-
tions. Institutional support is needed to ensure that interventions are efficient
and sustainable. These institutional changes are achievable and should include
gender considerations, while also making room for individual and civil society
initiatives, as well as for the property rights of indigenous communities (World
Bank, 2010).

Institutional inertia mirrors, at another level, the inertia in the decision-making
behavior of individuals-in relation to travel, buying food, heating, and transpor-
tation. This can have substantial effects on mitigation: Households, for example,
account for about 33% of emissions in the us, which is more than that country’s
industries emit. Yet individuals can determine and guide institutional behavior. In
recent decades, awareness about climate change has increased. This awareness,
though, has not been translated into changes in individual behavior. On the con-
trary, the numbers of cheap foreign vacations, private vehicles, and household
appliances have increased worldwide. How to explain the “disconnect” between
perception and action is a question that is puzzling the World Bank (idem.). Evi-
dently, people do not understand the connection between individual behavior
and climate change. It is important that information presented to the public
should be clear, so as not to cause more confusion, but rather motivate concrete
actions. Often, media coverage of natural disasters makes people turn off their
TVs or radios, because they feel the climate is beyond human control. Another
common attitude is that these disasters are best left to future generations to
solve. Moreover, the magnitude of the problem appears so great that changing
a conventional light bulb for one that is more energy-efficient seems almost in-
significant (idem.). Opinion polls have shown that concern about global warming
decreases as income levels increase.

While developed countries have contributed most to CO, emissions from the
burning of fossil fuels, developing countries are waiting their turn to enjoy the
benefits of development. This will surely increase their contribution to emission
levels. One-quarter of the world’s population (1.6 billion people) is still seeking
access to connection to electrical systems. The projections of the International
Energy Agency indicate that developing countries will account for most of the
increased volumes in CO, emissions (Simonis, 2010), unless they can make a leap
forward in seeking clean energy alternatives. Emerging economies not yet tied to
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development and industrialization models requiring intensive use of fossil fuels
can become the pioneers of new models based on cleaner values, on healthy and
efficient technologies, and on a fairer distribution of resources and wiser manage-
ment of waste (idem.).

Adaptation and mitigation—changes in consumption patterns

Changes in individual behavior are essential for tackling climate change. The
cue for making these changes is linked directly to the types of activities that men
and women engage in, the resources they have, and their needs and expecta-
tions. In this predicament, it is expected that poor rural women will continue
to increase their efforts to stop the advance of deserts, to select more resis-
tant seeds, to safeguard biodiversity... and so on. Men from wealthier countries
make decisions on installing more energy-efficient air conditioning, insulation,
and lighting in their homes, while women in these income groups decide on
the type of transportation and also manage household purchases and daily ex-
penses. Better information about the links between behavior and greenhouse
gas emissions can extend the range of interventions for each sex and increase
overall efficiency.

If we include emissions associated with electricity and heating, 20% of green-
house gases originate from buildings, both residential and commercial (Stern,
2007). Countries that are experiencing a construction boom such as China and
India, along with developing countries in general, could use a multilateral fund to
establish building codes and to train building inspectors to monitor compliance
with the regulations (Tickell, 2009). Rich countries can implement such measures
themselves.

Transportation accounts for nearly one-quarter of global greenhouse gas
emissions. Road transport accounts for nearly 75% of the emissions. In recent
decades, transportation-related emissions have increased at a faster rate than in
any other sector. Emissions in the transportation sector will continue to grow
in the coming decades unless there is a change in current patterns. This will resultin
an increase of 80% over current levels. Transport demand tends to increase with
income growth. Passenger transport is now consuming between 60% and 75%
of total transport energy (UNEP/WMO, 2007).

Small local adjustments can result in large overall benefits: Replacing the
sports utility vehicle (suv) in the us with fuel-efficient passenger vehicles such
as those sold in the EU can offset the emissions that would occur through
providing basic electricity to the 1.6 billion people who lack it (World Bank,
2010).
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Some evidence suggests that women in developed countries use means of
transport that are less intensive in their greenhouse gas emissions than those used
by men. They are less likely to own cars and tend to make much more use of
public transportation than their male counterparts. If they own a car, it is likely
to be smaller and more fuel-efficient, in Europe at least. The same study (Lam-
brou and Piana, 2006) discusses data from Sweden, Finland, and the us. We do
not know how conclusive these data are, relative to similar studies conducted in
other countries and regions. It would be interesting to know if, as some claim,
women harbor a greater environmental awareness, as there is still no evidence
for this. It may be that female private transportation patterns are related simply
to the traditionally lower access among women to resources of all kinds. This
would favor the hypothesis that in countries where there is greater equality of
opportunities, women tend to adopt consumption patterns similar to those of men.

Regulatory measures play a key role in the transportation sector. Reduced
availability of fuel-inefficient vehicles (Stern, 2007), higher sales taxes, investment
in attractive public transport facilities and non-motorized forms of transportation,
and mandatory use of fuel-efficient vehicles all play a part (UNEP/WMO, 2007).

Have mandatory regulatory measures for the transportation of weapons been
considered? We know that “Military spending by UN member countries has increased
by 50% in the past 10 years and now exceeds Us $1.5 billion” (Ban Ki-moon, 2010).
Emissions resulting from transporting troops, weapons, military convoys, troop sup-
plies, bombers, and missiles must surely be significant-and increasing. Their mitiga-
tion must therefore be considered.
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Figure 5. World Millitary Expenditure, 1995-2004
Source: Skons et al., 2005.

It has been noted that the IPcC follows a sectorial approach and does not focus on
urbanization. Yet, “urban areas, cities, and towns are the major vehicles of climate
change”, according to one expert in this field (Simonis, 2010), who has estimated
that 80% of CO, emissions originate in urban areas. In Europe, such emissions
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account for roughly 70% of all emissions; hence the importance of urban mitiga-
tion. Many European cities have introduced mitigation measures. Spanish cities
have opted to use solar energy, while cities in Sweden have turned to biomass.
Some German cities produce as much energy as they consume. Other measures
will depend on lifestyle changes. Accelerating urbanization is yet another factor
driving emission increases (idem.).

Gender analysis, documenting division of labor by sex, and differential access
to resources may shed light on gender patterns of emission in urban areas, just as
has been observed in rural contexts.

Women in adaptation and mitigation measures

If we consider the CO, sinks in the atmosphere, oceans, biota, humus, and soil
(Bolin, 1981), the division of labor by sex gives women a direct role in the man-
agement of natural resources (biodiversity, forestry, soil nutrients), as part of their
responsibility for food supply. Indeed, the knowledge that women have of the
environment and of plant and animal species and their characteristics and us-
ability amounts to a priceless heritage for tackling the vagaries of climate change.
Added to this is the resilience of women, which is evident in this quote from a
woman in India:

As we never know when the rain will come, we have had to change our
planting patterns. | started to change the way | prepare my seedbeds, so we
don’t lose all our crops. | am also using different crops, depending on the
conditions (Mitchell et al., 2007).

Biodiversity in all its aspects—genes, species and ecological communities—in-
creases levels of resilience in ecosystems under stress. Protection of biodiversity
and management of forests are two key areas for adapting to and mitigating
climate change. The cultivation and harvesting of fruits, roots, herbs, woodlots,
and medicinal plants, as well as the collection of water, animal fodder, and
branches and foliage for housing, requires a deep knowledge of ecosystems
and of peculiarities in natural cycles. Women have historically played a vital role
in maintaining crop diversity through collection, selection, propagation, stor-
age, and exchange of wild plant species. Women have also been responsible
for planting, soil conservation, integrated pest management, and utilization of
plants for nutrition, health, and economic purposes.

The protection and sustainable use of forests, park lands, and perennial crops
help to absorb carbon from the atmosphere. Soils rich in organic matter halt
erosion and absorb water. Genetically diverse ecosystems are more resilient to
climate change.
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The Climate Change Convention stresses the need to conserve and enhance
forests and their capacity to absorb carbon, pledging “preservation and
enhancement of sinks and reservoirs for all greenhouse gases... including
biomass, forests, and oceans, as well as other terrestrial, coastal, and ma-
rine environments.” However, logging and forest fires have reached un-
precedented levels...and it is estimated that 17.5% of the increase in global
emissions comes from this source (Tickell, 2009).

Greater subordination of the poor over access to surrounding natural resourc-
es is making poor communities more vulnerable to biodiversity losses. Such losses
are damaging enough already, given that, in the event of a temperature increase
of 1.5-2.5°C, between 20% and 30% of all species will become extinct. In this
context, the possibility of being able to turn instead to wild plant varieties resis-
tant to drastic climatic changes seems increasingly unlikely. Predictions indicate,
for example, that one-quarter of all wild potato varieties will disappear within
the next 50 years. This makes efforts to safeguard the planet’s genetic heritage
crucially significant.

Experiences in the mountainous northern region of Peru show that in tradi-
tional communities, such as Chetilla in Cajamarca, the duties of seed selec-
tion and storage belong exclusively to women. Seed selection starts with
the classification of vegetables according to their different uses. Selection
criteria depend on the productivity of each agro-ecological zone. In one
Quechua area that relies on corn for subsistence, there are five qualities
for corn, my mother told me (Tapia and De la Torre, 1997). “The first
is for seed, the second for peeling, the next for cancha (roasting), the next
for chochoca (flour and soup), and the last one for jora (corn beer). With
potatoes, one has first to sort the tubers damaged in the harvest. These,
we cook promptly, along with those with spots or worms (Andean Potato
Weevil). From the good ones, we choose the biggest for food. The middle-
sized ones are for seed, and the rest-the smallest and spotted and diseased
ones-we cook and peel, for making dried potatoes. Potato seeds have to be
very healthy. So we take care to ensure these are free of blight and disease
and have no damage from worms or nematodes or from cuts during the
harvest.” Domesticated genetic material kept for centuries by rural families
is the basis for the genetic richness in Andean production systems, and is
also the origin of new varieties in the gene bank.

In subsistence cultures, gardens managed by women growing experimental
crops for domestic use are the most effective safeguard against hunger, in the ab-
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sence of purchasing power. These are some of the most complex agricultural sys-
tems known, and their greenhouse gas emissions are negligible. They take full ad-
vantage of traditional wisdom on the nature of ecosystems and the pace of natural
cycles. The gardens provide a wide variety of vegetables and seasonings, and act as
a sort of laboratory where women can adapt and test wild indigenous plant species.

An FAO study of 60 gardens in Thailand found 230 different plant species,
many rescued from nearby forests before logging.

When Wangari Maathai returned from the United States after earning her
doctorate, she was sent to the outskirts of Nairobi to research a parasite that
was causing a serious disease in cattle. While walking through the green
hills of her childhood, she noticed how the river’s once pristine waters were
muddy with silt. “Erosion,” she told herself. “We must do something about
that.” She also noticed that cows were so skinny she could count their ribs.
People also looked malnourished and poor. The livestock industry, once
one of the pillars of the Kenyan economy was threatened more, she real-
ized, by environmental degradation than it was by parasites. The native
forests that once covered the hills had been cut down and replaced with
coffee and tea plantations. By the early 1970s, landslides were frequent
and clean drinking water was becoming scarce. Cash crops covered land
previously devoted to growing food. Firewood had become scarce due to
deforestation begun by the colonial administration, and changing diets
were causing malnutrition among children and rural populations (2007).

From these findings emerged one of the most exciting and productive initia-
tives in the history of the restoration of degraded lands. This was an initiative that
showed the power of women’s effort, perseverance and collective strength. Its
mental trajectory is also worth following: “The connection between the symp-
toms of environmental degradation and their causes—namely, deforestation, de-
vegetation, unsustainable agriculture, and soil loss—were self-evident”, Maathai
said, adding: “It is one thing to understand the issues. It is quite another to do
something about them”.

“Think of what can be done, rather than worrying about what cannot”, she
thought. From this came the idea of planting trees. “Trees provide a supply of
wood that will allow women to cook nutritious food. Trees also provide fencing
materials and fodder for cattle and goats, protect water sheets, and bind the soil,
and if they were fruit trees, they might provide food as well... allowing birds and
small animals to come back and regain the vitality of the earth”.
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And that is how the Green Belt Movement was born. Through its initiatives,
40 million trees have been planted in Kenya. Some native species have been
restored. Thousands of women have been provided with jobs, creating nurser-
ies in countless communities, experimenting with appropriate species for each
ecosystem, defending the green parts of urban areas, and extending the reach
of the movement into other countries and regions-Ethiopia, Malawi, Tanzania,
Uganda, and Haiti-thanks to the efforts of interested donors and through bilat-
eral and multilateral cooperation.

Women and environmentally-focused companies

The world needs innovative ideas on how to induce countries with high emissions and low
emissions to conclude an agreement that would reduce emissions and provide the neces-
sary financing and technology...so that all countries and peoples can adapt and promote
their resilience to climate change (UNFPA, 2009).

A significant proportion of women in the developing world are not tied to tech-
nologies that require intensive use of fossil fuels. So they can be steered instead
towards innovations based on sustainable energy and on new social patterns and
priorities that address global warming. As such, they can “leap-frog” stages in
conventional models and redirect their behavior.

One area where women have excelled is in urban waste management. This
accounts for about 5% of greenhouse gas emissions. As countries urbanize and
their populations grow, consumption patterns become more sophisticated. Waste
amounts increase, as do emissions: of methane from landfills, and of methane
and nitrous oxide from waste water. The incineration of waste containing plastics
and synthetic fabrics also produces small amounts of methane (UNEP, 2007).

There are now technologies that can reduce emissions from waste, while also
providing other benefits such as improved public health and environmental pro-
tection. Around the world, many of these technologies are being used by women
entrepreneurs, who are creating more and more employment opportunities.

The livelihoods of thousands of people in the developing world depend on
the collection, transport, and eventual re-use of garbage. These people—who
number roughly 7000 in Manila, 8000 in Jakarta, and 10000 in Mexico City,
according to World Bank estimates—now constitute an important part of the
informal sectors of economies. Five cities in Mexico employ 3000 people, who
generate income equivalent to us $21 million annually (Bifani, 2009). The “three
Rs”—Reduce, Re-use, and Recycle—are becoming a way of life.

Good examples abound, such as the one mentioned below, which includes
an element of innovation: that of using recycled products to improve agricultural
productivity by replacing chemical fertilizers with organic fertilizers.
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Social cohesion, entrepreneurship, and urban waste management

The Ressoc program supported by the European Commission’s URB-Al IlI
initiative aims to improve social cohesion in urban metropolitan areas of
Barcelona (Spain), San Salvador (El Salvador), Callao (Peru), and Managua
(Nicaragua) by creating micro-enterprises for urban waste management, in-
volving the building of transfer paths for segregation, storage, and recycling
of waste and a network for composting and production of organic fertilizer
to supply to accredited small organic farms and urban gardens. At the same
time, the program is contributing to the economic and social advancement
of families who work or live in landfills and/or those who carry out collec-
tion and marketing of waste in an irregular, unhealthy, and precarious way.

UWEP (Urban Waste Expertise Program) has indicated that such activi-
ties constitute an important source of income for poor women. Compared
with men, women engage in activities that require less education, fewer
skills, and a more limited range of physical activities. So waste manage-
ment can provide employment opportunities for illiterate women (Muller
and Schienberg, 1997).

The ability of women to work together in organized groups contributes to
their effectiveness. Their initiatives cover a wide range of activities, many un-
dertaken in response to particular difficulties faced by women. Such activities
may include awareness and protest campaigns lobbying for infrastructure to pro-
vide protection against floods, or for installation of waste-treatment systems, im-
proved forest and natural resource management, or better access to health care...
the list goes on and on. Greater awareness of new and sustainable technologies
has led to an increase in protests organized by women to defend their right to a
healthy environment.

Organization of the Niger Delta Women for Justice

In 1999, Nigerian women headed a global movement to stop the flaring of
natural gas (methane). In Nigeria, a transnational oil company was burning
the natural gas to cut its maintenance costs and avoid involvement with other
industries. The amount of gas being burned in the country was more than in
any other part of the world—and was emitting more greenhouse gases into the
atmosphere than the whole of the sub-Saharan region combined. The women
of the Niger Delta organized simultaneous protests in Nigeria and the Uk.
These resulted in the company’s London headquarters being closed and the
temporary closing down of the wells. As the protests continued, the company
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resorted to military control. In the ensuing confrontation, 200 people were
killed and many women were raped. On January 11, 1999, hundreds of mem-
bers of the Niger Delta Women’s Organization for Justice, indignant about the
rapes and murders, staged a mass protest, along with several political aware-
ness workshops for women. Finally, in January 2006, the social pressure forced
Nigeria’s courts to cancel the gas company’s license and order to put a stop to
natural gas flaring in petroleum wells in the western Niger Delta. This unprec-
edented international action demonstrates women’s ability to act as agents of
reform in the struggle to mitigate climate change (UNDP, 2008).

The search for new development paradigms

The gender dimension of climate change is the subject of a remarkable assessment
offered by indigenous peasants in Cochabamba, Bolivia. Showing clear similarities
with the conceptions of Western eco-feminists, their assessment is as follows:

It must be recognized that the main cause of global warming is the capitalist
system. Driven by consumerism, this system triggers the excessive exploita-
tion of natural resources by large industrial companies. The whole system is
based on the use of fossil fuels, which are the main cause of global warm-
ing, along with the emergence of oil companies that prey on and damage
ecosystems. At the global level, war is the main contaminant because it uses
chemicals whose combustion generates greenhouse gas emissions...

...The capitalist system and climate change affect women in a particular
way. They affect the reproductive role of women by increasing maternal
mortality, miscarriages, and related infections. Yet this situation is not con-
sidered among the different effects attributed to climate change. Nor is the
family role of women, in ensuring provision of food, medicines, and house-
hold goods, taken into account. Women are increasingly hindered in these
roles by the crisis of the system and of the environment. The consumerism
of industrialized countries and the actions of companies and states that do
not respect life are contributing to pollution and adversely affecting climate
change. Our earth is alive and, as our mother, has the right to life and to
conservation. The referendum on climate change is a global consultation in-
volving all peoples. All countries should have the option to decide on issues
related to climate change. Developed countries that have been polluting
our mother earth for many years owe us an ancestral debt. Women are most
affected by climate change because of their vulnerability and because of the
additional workload it represents for them (cNmMcioB-8s, 2010).
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Both conceptions see women as having a special bond with nature. For some
thinkers, this alleged closeness is something intrinsic to feminine nature (being
described as “essentialist” under other theoretical frameworks). For Vandana Shi-
va, women have a “natural affinity” with nature: “Woman is the source of life
and the basis of sustainable development”, says this author. The other view that
strikes a common chord is the critique, articulated by the indigenous peasants,
of the capitalist system, which is seen as a Western patriarchal system of domina-
tion, in which gender oppression is associated with environmental degradation,
and which calls for a common opposition. Eco-feminism combines feminist and
ecological concerns to the extent that both groups are working towards equitable
and non-hierarchical structures (Manion, n.d.).

Others associate this closeness to nature with the roles that women play in
the social system and with their heightened exposure and vulnerability to natural
events. Without going into the details of this discussion, it seems important to em-
phasize two facts:

The first is an early awareness on the part of some women and women'’s
groups regarding the seriousness of the environmental problem. In 1964, Rachel
Carson wrote her famous book Silent Spring, in which she denounced the nega-
tive impact of pesticides on natural systems. The environmental debate was thrust
into the public sphere in the 1960s, coinciding with the period of post-war eco-
nomic growth. Various environmental movements became involved in the con-
struction of global scenarios (Meadows et al., 1972; Mesarovic and Pestel, 1974;
Herrera et al., 1976; Kaya and Siebker, 1973; Leontief et al., 1976), all reflecting
the need to explore the future and consider climatic phenomena in terms of
mutual interactions on a planetary scale. One concern was the exhaustion
of natural resources and the limited and finite nature of our living space. While
global models developed in the North laid emphasis on the physical dimensions
of global issues, the Bariloche, or Latin American, model stressed the added bur-
den of socio-political problems (Cole, 1977).

In 1974, Francoise d’Eaubonne coined the term “eco-feminism”. This idea
spawned a rash of new theoretical approaches. Yet, while these contained some
invaluable suggestions for the molding of future world views on attaining alter-
native development goals, their usefulness was compromised by a lack of opera-
tional measures.

Today, given the rate at which climate change-related environmental and
human problems are intensifying, the need to apply operational models of these
concepts and assumptions has become essential. The implementation of the
world views put forward by eco-feminism eventually may contribute to a more
comprehensive understanding of climate change, through highlighting the inter-
relatedness of physical and sociopolitical phenomena.
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Until now, feminist movements and women in general have struggled to
achieve integration within a universe defined by men. They have had to fight
for the equal rights they deserve, as well as for a place and a voice in decision-
making. It remains to be seen, however, whether women in leadership positions
will act differently from their male counterparts.

Whether decades of women’s protest and rebellion against exclusionary and
discriminatory systems have produced viable alternative models for society
and human relations built on an axis of equality remains a speculative question.
The history of human thought, both scientific and philosophical, has yet to pro-
duce paradigms arising from the female mind. Instead, what we have is a civiliza-
tion developed within paradigms of the male stamp.

The second fact worth emphasizing is the critical stance that women have
adopted towards prevailing development patterns, technological options, and
power relationships. Women are challenging the dominant capitalist paradigm
and the values it embodies regarding socio-economic and power relations. Eco-
feminism condemns the “Patriarchal Capitalist World System” (Mies and Shiva,
1993) and the growing alienation of humanity from nature. The criticism of femi-
nists, environmentalists and other movements incorporates elements closely as-
sociated with climate change dynamics:

D A pernicious dualism in attitudes toward the environment, viewing human be-
ings as intrinsically separate from nature, is supporting human predatory be-
havior. This dualistic view has long been denounced, by (among others) Barry
Commoner, who more than 40 years ago stated: “Human beings participate in
the environment system as subsidiary parts of the whole” (Commoner, 1971).

D Areductionist conception of reality is selectively highlighting some aspects while
ignoring those that do not suit the interests of dominant groups. Examples are
the arms race and war, both highly polluting activities involving intensive energy
use. By ignoring the interdependence of all phenomena, dualism and reduction-
ism are depriving policy planning of one of its paramount considerations.

D The hierarchical, authoritarian thinking dominating global geopolitics is defin-
ing the agenda for fighting climate change. Debate is occurring within the
same discredited socio-economic order and system of gender relations that
has perpetrated past abuses in natural resource use and management. As Wan-
gari Maathai has remarked: “The missionaries were followed by traders and
administrators who introduced new methods of exploiting our rich natural
resources: logging, clear-cutting of native forests, establishing plantations of
imported trees, hunting wildlife, and engaging in expansive commercial agri-
culture” (2007). The historical exploitation of natural resources lies at the root
of so many events that today are contributing to climate change, such as biodi-
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versity loss through expansion of monocultures; conversion of lands originally
producing food crops into lands for export crops; pursuit of deforestation to
satisfy the demand for timber; and over-exploitation of marine fisheries.

Last, but not least, the capitalist paradigm is dehumanizing and selectively
marginalizing groups and cultures along with their stores of knowledge.

Table 6. Summary of actions and events confronting environmental problems
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Women's actions

International agenda

Rachel Carson: Silent Spring (1962)
Concern for global problems and their inter-
relatedness

Wangari Maathai (Green Belt Movement):
Start Planting Trees (1970)

Relevance of community action and involve-
ment of women in confronting environmental
problems

Meadows et al. The Limits to Growth (1972)
Mesarovic & Pestel: Mankind at the Turning Point
(1974)

Herrera et al. (Fundacion Bariloche): Catastrophe or
New Society? (1976)

Concern for global problems and their inter-related-
ness; simulation models; system analysis

Francoise d’Eaubonne: Ecofeminism (1974)
Ecological/Feminist movements

UN Conference on Human Environment: Stock-
holm (1972); creation of UNEP

Concern about depletion of limited natural resources,
pollution and economic growth

Women and Life on the Earth — Amherst
after the Three Mile Island Nuclear Plant
Meltdown: Peace, Anti-nuclear and Eco-femi-
nist Network (1980)

Devastation on the earth denounced; re-
lationships between militarism, feminism,
health, and ecology explored (King, 1983)

Our Common Future (Brundtland Report): World
Commission on Environment and Development
(1987)

Formulation of the concept of sustainable develop-
ment, incorporating provision for environmental pro-
tection, economic growth, and social equity

World Women'’s Congress for a Healthy
Planet Miami (1991): Women’s Action -
Agenda 21 (WAA21)

wepo (Women’s Environment & Devel-
opment Organization) is formed (1992)
to empower women in decision-making; to
achieve economic, social, and gender justice
and to create a healthy, peaceful planet with
human rights for all. Through initiatives on
climate change, corporate accountability, UN
reform, and political participation and lead-
ership for women, WEDO emphasizes gender
equality and the critical role of women in the
social, economic, and political spheres. Cen-
tral to WEDO's mission is the recognition that
women’s empowerment and gender equality
are key levers for change

International Consultation: To Advance
Women in Ecosystem Management.
(Washington, bc, 1993)

United Nations Conference on Environment and De-
velopment (UNCED): Rio De Janeiro “Earth Sum-
mit” (1992) - Agenda 21

Binding Agreements: Conventions on Biological Di-
versity, Climate Change, and Desertification

UN Commiission on the Advancement of Wom-
en (1997)

Gender aspects are considered to be a cross-cutting
issue in environmental conferences and agreements.
The role of women in natural resource management is
acknowledged (Lambrou and Laub, 2004)
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Women'’s actions

International agenda

» Climate Action Network (cAN): A global

network of more than 550 NGOs is established
to work on promoting government and indi-
vidual actions to limit human-induced climate
change to ecologically sustainable levels. The
emphasis is on information exchange and co-
ordinated development of NGO strategies on
international, regional, and national climate
issues

The uN Millennium Development Goals (set in
2000, for attainment by 2015) provide concrete, nu-
merical benchmarks for tackling extreme poverty in
all its forms. The Goals provide a framework for the
international community to rally together in pursuing
a common end - that of making sure that human de-
velopment reaches everyone, everywhere. Individual
countries can develop their own action plans, in keep-
ing with their MDG priorities. The idea is to provide
governments with a systematic way of focusing on
disparities and inequalities, while being able to re-
spond to the needs of the most vulnerable

Although all of the MDGs make references to gender is-
sues, Goal 3 specifically promotes gender equality and
the empowerment of women. Gender equality is seen
as a sine qua non in the fight against hunger, poverty,
and disease, and as an essential element in the achieve-
ment of other MDGs

There are proposals for the mainstreaming
of gender issues in climate-change-oriented
actions and for setting up female quotas in
the different bodies and commissions dealing
with climate change

Areas in which gender might assist in promot-
ing efficiency and equity are: responsibility
for emissions, vulnerability to climate change,
and participation in climate-change-related
funded activities (Skutsch, 2002)

Global Gender and Climate Alliance
(GGcA): A network of NGOs, intergovern-
mental organizations, and UN agencies aims
to ensure that all decision-making in the for-
mulation of policies and initiatives on climate
change, at all levels, are gender-responsive

The Kyoto Protocol (adopted in December 1997;
entered into force in February 2005) takes the form
of a binding international agreement linked to the
UN Framework Convention on Climate Change.
The agreement commits signatory countries to sta-
bilizing greenhouse gas concentrations in the atmo-
sphere at a level that will prevent dangerous anthro-
pogenic interference with the climate system

The UNFCCC encourages all industrialized countries to
stabilize greenhouse gas (GHGS) emissions. The Proto-
col commits them to doing so by setting binding re-
duction targets for 37 industrialized countries, as well
as the EU

Source: Elaborated by the author.

Gender considerations in the climate change debate

The literature under review here focuses primarily on two major aspects. The
first is the greater vulnerability of women to climate change. This vulnerability
is determined by the same factors that make women a majority group among
the poor of the world: namely, a lack of productive resources, lower incomes,
less education and training, and less access to information. Being an especially
vulnerable group, women require targeted policies complete with provisions for
risk-prevention and post-catastrophe support measures.

As the Women'’s Environment & Development Organization puts it: “Cli-
mate change and environmental policies should be intrinsically related to
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gender, as women are often the first to be affected by our changing en-
vironment.” (WEDO). According to WEDO, the historical disadvantages ex-
perienced by women, given their relatively poor access to resources and
information and their limited access to power and decision-making, have
rendered them more vulnerable to the impacts of climate change.

The second aspect focuses on adaptation activities, with the accent on factors
that might help to strengthen women's resilience in the face of disasters. In some
policy formulations, this second predicament, though necessary, calls to mind
those made as a response to the Structural Adjustment, and known as the "Effi-
ciency Approach” (Moser, 1993). Efficiency policies ascribe to women an unlimit-
ed capacity to work and cope with adversity. To increase the resilience of women,
we must rely, not on myths, but rather on comprehensive development packages
that include, first and foremost, technical information on the phenomenon and its
links with human activities, education and training that will lead to the adoption of
appropriate strategies, new technologies, rehabilitation and enhancement of tra-
ditional technologies, financial resources, and additional support in times of crisis.

To see women as being responsible for actions of greater or lesser potential
benefit does not preclude the need for their involvement as policy initiators and
managers. Their participation in climate change discussions and agreements will
not only bring new dimensions to such talks; it will also introduce the pressure
mechanisms that are needed to impel actions.

It is well documented that in developing countries women play vital roles in
the managing of energy resources within households, as well as in agriculture, the
maintenance of biodiversity, and the management of forests. These sectors require
high-priority policies geared toward enhancing capacities and disseminating best
practices in anticipation of expected changes. Strategies might include cultivation
of drought-resistant crops, recourse to less wasteful water supply and irrigation
systems, and use of new crop varieties. In low-income countries, support networks
for tackling the consequences of environmental disasters are scarce or non-existent.
Adaptation calls for setting up effective financial, labor, and social networks, and
for strengthening the existing informal networks that are common among poor
women. New technologies, know-how, and scientific and technological support
mechanisms will be needed if the collective capacity of women to carry out tasks of
public benefit is to be enhanced. The entrepreneurial abilities of women across the
developing world are well known, despite their scarce resources. These improvisa-
tional skills may prove decisive in cases where established trade links are disrupted,
or where extreme situations call for novel responses.

In high- and middle-income countries, and in upper-middle-income groups
in developing countries, energy-saving devices and improved energy efficiency
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have a crucial role to play at the household level. Choices with regard to personal
transportation warrant particular attention. Improved transportation arrange-
ments involving a wider use of public transport, and of more energy-efficient ve-
hicles, to travel to and from the workplace can contribute substantially to reduc-
ing greenhouse gas emissions. Urban planning must reflect the need for a new
paradigm of behavior that favors the proximity of schools and supply centers and
encourages pedestrian and non-motorized transportation.

While technological changes are essential, there now exists an urgent need for
individuals everywhere to question and, where necessary, to re-orientate some of
the internationally held values and social “norms” that are guiding our behavior
and informing our life choices and priorities. New voices—-from women, minori-
ties, traditional indigenous communities, young people, and civil society—should
all be encouraged to become involved in helping to broaden the discussion. Uni-
versities, scientific institutions, global governance bodies, and commerce and
industry should engage, both among themselves and with ordinary citizens, in
expanded networks devoted to finding and publicizing practical responses, big
and small, to counteracting the negative impacts of climate change on our life-
styles and behavior.

Conclusions

The considerations discussed above may provide some insights into the shape
a radical new paradigm might have to take. Such a paradigm will, however, re-
quire new measuring criteria; for, as Stiglitz (2010) put it, “what you measure
is what you value, and vice versa. In a performance-oriented society, we may
strive to do well, but what we do is affected by what we measure”. Indicators are
needed to monitor fulfillment of the Kyoto Agreement, or to measure the social
and economic costs of both climatic change itself and any of the ways and means
adopted to counteract it, including its gender dimension. If we proceed from the
oft-stated argument that climate change precludes the realization of sustainable
development, then we can attempt to express the impediments in terms of indi-
cators by giving estimates of the resources required to confront the problem with
the most favorable and most efficient outcome.

Take, for example, the traditional indicator of economic growth. A process of
economic growth conducive to sustainable development cannot be assessed only
on the basis of the rate of increase in its GDP. To reflect sustainable development,
some complementary or adjusting parameter is needed. For this, let us consider
using mitigation efforts, as measured by rate of decline in CO, emissions. The
resulting index would be: GDP + RGG (reduction of greenhouse gases), or GDP— IGG
(in cases where CO, emissions increase). A country might register high rates of
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economic growth (measured by GDP) if it does not have to absorb the social costs
of emitting more CO,, or of maintaining a low rate of emissions. Countries on a
more sustainable development path would be those that grow without sacrificing
the environment.

The World Bank has stated that “until recently... the climate change debate
was isolated from mainstream decision-making” (2010). For the World Bank,
“mainstream decision-making” still refers primarily to financing, investment, tech-
nology, and institutional wherewithal. This approach could-and should-be ex-
panded to include the explicit involvement, in all decision-making mechanisms,
of the gender and social dimensions of climate change. Only then can we start
developing the operative and quantitative tools that we need in order to define
targets and set in place indicators that will effectively monitor the implications of
climate change for the social advancement of communities in terms of food secu-
rity, empowerment of women, and overall sustainable development.
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Reducing our impact on the global climate requires individuals,
communities and governments to make the behavior and policy
changes—such as cleaner energy and more sustainable

transport systems—that will also bring immediate health benefits.

Together, we must act to reduce the impact of climate change,
for healthy populations and a healthy planet.

Margaret Chan, Director General,
WHO Statement on World Environment Day,
June 5, 2007.

Background

DESPITE THE IMPORTANCE of environmental conditions on health and sanitation is-
sues, historically most environmental health problems have led to specific risks in
a local context. In the past, the symptoms of human impact on the environment
were industrial urban air pollution, chemical pollution of rivers, and manifesta-
tions of waste in rich and poor countries.

Hazards that originate in the environment are responsible for a quarter of
the burden of disease in the world according to the World Health Organization
(Priiss-Ustiin and Corvalan, 2006). In addition, many risk factors associated with
major disease, such as water unfit for consumption, pollution, poor sanitation,
and malnutrition are related to the environment.
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To these local risks, others have been added due to changes that some of
the major biophysical and ecological systems are experimenting, which pose ad-
ditional health problems on a large scale. We are eliminating or altering many
geophysical and ecological systems, thus causing important changes in natural
resources and services provided by nature to purify our air, maintain soil fertil-
ity, pollinate plants, decompose waste, provide fresh water, food, and burning
fuels for transportation, etc. Various human activities have led to a wide variety
of forms of global environmental change, affecting different groups of people at
all latitudes, such as biodiversity loss, deforestation, desertification, ozone layer
depletion, water scarcity, and climate change.

Climate change is considered one of the most serious threats to sustainable
development, with adverse impacts on the environment, human health, food
security, natural resources, and physical infrastructure. Some characteristics of
modern society, such as social conditions and economic priorities, processes and
technological choices, underlie the problem of climate change and exacerbate
health inequities. All these elements are responsible for the vulnerability of popu-
lations which are facing climate change. For example, many Latin American coun-
tries have different conditions in common, such as tropical climate, poor water
and food security, low socioeconomic status, and political instability, which make
them more vulnerable to the effects of climate change, creating serious risks to
the health and well-being of their people.

The effects of climate change in developed countries are different from those
suffered by developing countries, where not all groups are affected in the same
manner and intensity. Development is rarely fair and it is always the poorest
members who are more vulnerable to the various projected effects. For example,
the poorest communities are among the most vulnerable to the different impacts
of climate change, as in the case of hydrometeorological disasters.

Health impacts

It is recognized that there is poor awareness of the impacts of climate change
in the health sector as well as other sectors. There is a serious burden of major
diseases in developing countries due to climate-sensitive diseases such as malaria,
diarrhea, and malnutrition. In addition, there are difficulties in attributing the
observed changes in disease patterns to climate change and there is an underes-
timation of the impacts of extreme events (11sD, 2007). In low-income countries,
the loss of life is repeatedly shown to be disproportionately higher among chil-
dren, women and the elderly, especially among the poor during extreme events.

The World Health Organization (WHO) and the Intergovernmental Panel on
Climate Change (IrcC) have done analyses which indicate that climate change
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is responsible for many diseases affecting a large number of people, and prema-
ture deaths. Generally, there is an increase in the number of people who suffer
from illnesses and injuries due to heat waves, floods, storms, landslides, fires, and
droughts; the burden of diarrheal diseases and the frequency of cardio-respiratory
diseases due to ozone concentrations also increase.

Furthermore, it changes the distribution of vector-borne diseases where rain-
fall is the limiting factor (e.g. malaria, dengue); temperature and humidity can
affect some species of pollen that cause allergies; and it is very important to note
the increased risk of death due to heat waves, particularly among the elderly. In
addition, climate changes affect food and water-related diseases, inasmuch as it
diminishes food production, and affect the quality and quantity of drinking water.

Some urban areas suffer from poor air quality due to weather patterns that
disrupt the chemical balance of the atmosphere and its contaminants. In some
places the topography can increase or decrease their concentration, which in turn
impacts the health of the population. The effects on air quality are a topic of great
interest and concern, as the increase in temperature can exacerbate ozone pollu-
tion. This contaminant has been associated with increased hospital admissions for
lower respiratory tract infections and asthma in children.

A warmer climate may cause the transmission of diseases due to the consump-
tion of unsafe water and contaminated food; it may also threaten agriculture in
some of the least developed countries; and there is an increment of the dangers
from exposure to extreme temperatures (e.g. heat waves) as well, which is re-
sponsible for high mortality rates in the most vulnerable groups. For example,
each year about 1.2 million people die from causes related to urban air pollution;
diarrheal diseases are responsible for 2.2 million, due in large part to the lack
of access to potable water and sanitation, and to poor hygiene; 3.5 million die
due to malnutrition; and natural disasters can cause approximately 60000 deaths
(wHO, 2009a).

Health effects of climate change in developing countries are very closely
related to the vulnerability of a group and the social inequalities it suffers.
Certain population groups are potentially more vulnerable than others. The
variables involved are poverty, education, population density, economic de-
velopment, food availability, income, local environmental conditions, health
status, quality and availability of health services, and availability of early warn-
ing systems.

Climate change will progressively affect populations in vulnerable areas, with
unpredictable effects on sudden migration or temporary displacement. Migra-
tion due to extreme events, such as droughts, floods, and hurricanes has been
increasing in the last years. Migration (even temporary) and resettlement around
the world are triggers for infectious diseases and noncommunicable diseases, in-
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cluding cardiovascular disease and diabetes. People who are displaced not only
appear to be more vulnerable to these diseases, but their course is also worse than
those who have not migrated; one reason being that they usually do not have
the same access to health services than non-migrants, and often do not receive
care that could help them. Psychosocial problems also arise because migration is
always a stressful process (Carballo et al., 2008).

Although there is not enough hard data about the impacts of climate change
on children’s health, floods, cyclones or hurricanes, droughts, heat stress, and an
expansion in the range of various disease vectors are recognized as environmental
stresses to children (Bartlett, 2008) (table 1). Children are also known to be par-
ticularly susceptible to injuries of various kinds. Burns and falls, along with drown-
ing, disproportionately affect children under five (Bartlett, 2002). Children are
curious and driven to explore, yet lack the capacity to understand and respond
well to danger. Malnutrition, malaria, respiratory infections, and diarrhea are very
common illnesses related to climate change, but more important is the huge
potential that exists for death and injury in the face of extreme events (Bartlett,
2008).

It is expected that climate change will exacerbate current gender inequali-
ties. The decline of natural resources and agricultural productivity could increase
pressure on the health of women, and reduce the time to participate in decision-
making processes, as well as activities that allow them to produce income. It has
been determined that weather disasters have serious consequences for house-
holds headed by women, particularly where the heads of households have fewer
opportunities to rebuild (Samaniego, 2009).

Impacts in some Latin American countries

It is likely that by 2020, health professionals in Latin America will encounter pa-
tients with a diverse range of diseases that are related to climate. Among these
are: heat stress, other heat-related diseases (affecting the blood vessels and heart);
physical trauma, food and water related diseases due to extreme events; emerg-
ing and re-emerging diseases, as well as changes in distribution; vector borne
diseases; respiratory diseases, including problems such as allergies. In certain ar-
eas affected by disasters whose impact can be long term, people may experience
more distress and mental illnesses such as depression and post-traumatic stress-
related disorders.

This section presents information obtained from national reports from Latin
American countries which presented information regarding health impacts to the
United Nations Framework Convention on Climate Change. It also includes some
information from other international agencies and academic papers.
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Argentina

The distribution of the rodent responsible for hantavirus pulmonary syndrome was
affected by the rates of temperature and precipitation changes during the period
from 1967 and 1998 in certain areas of the Argentine Patagonia. Based on a mod-
el, it is predicted that if climate trends in the 21st century continue at the same
rates as observed during the last decades of the 20th century, significant changes
in colilargo (vector) presence probability would be expected in certain areas 30
years from now, and more extensively in 60 years (Carbajo et al., 2009). In Buenos
Aires roughly 10% of deaths that occur during the summer may be associated with
thermal stress caused by the “heat island” effect (De Garin and Bejaran, 2003).

Bolivia
Human health is already affected by climate change. Dengue, Chagas disease,
malaria, and other vector-borne diseases, show a growing trend and can become
a major threat to the population in the next five to ten years. From December
2007 to February 2008, the whole country was affected by flooding causing ac-
cented effects of climate variability, on the basis of climate change, causing seri-
ous problems due to the number of cases of dengue, hemorrhagic dengue, ma-
laria, acute respiratory infections, diarrhea, skin diseases, musculoskeletal prob-
lems, and instances of leptospirosis cases (Government of Bolivia, 2009).
Aparicio and Ortiz (2000) have concluded that climate change may favor by
11.3% the development of new cases of malaria caused by Plasmodium vivax, and
43.6% of cases caused by Plasmodium falciparum, with an average of 30% for
both (Government of Bolivia, 2009). The Vice-Ministry of the Environment, Natu-
ral Resources and Forestry (2000) has reported an intensification of leishmaniasis
transmission.

Brazil

Brazil has a geographic location and continental size that can make it vulnerable
to important climate changes and its consequent socio-environmental impacts.
Some of these impacts are related to vector-borne diseases, extreme events, and
air pollution.

Malaria and dengue are among the most significant infectious diseases in Bra-
zil that are related to climate change. Their incidence can decrease or increase,
depending on certain regional conditions. The biggest problem of these maladies
is mainly linked to their incidence and difficulty to control, as well as the known
sensitivity to climate factors. Global climate change can also have an effect on the
increase in cases of schistosomiasis (Government of Brazil, 2010).

Extreme events, such as drought, can trigger human population migration
processes, causing spatial redistribution of endemic population and increased vul-
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nerability of communities. Prolonged droughts in semiarid north-eastern Brazil
have provoked rural-urban migration of subsistence farmers, and a re-emergence
of visceral leishmaniasis (Confalonieri, 2003).

States in the northeast region are the most vulnerable to climate impacts on
health, which include water shortages capable of affecting the epidemiological
scenario of diseases associated to poor hygiene, as well as worsen food security
situations that cause malnutrition. In years of severe drought associated with the
phenomenon known as El Nifio, a significant increase in child mortality rates
caused by diarrheic diseases was ascertained (Government of Brazil, 2010).

Some examples of extreme events are the smoke from burning fields which
has caused several diseases due to the exposure to particles. Flash floods and
mudslides can cause death and destruction (e.g. Rio de Janeiro, 2010); and there
is a risk of leptospirosis epidemics in floodable areas poorly served by waste col-
lection (Government of Brazil, 2010).

The increment in temperature can be responsible for mortality in children.
In Sdo Paulo, it was found that for every increase in degrees above 20°C, there
was a 2.6% increase in overall mortality in children under 15 —very similar to the
increase found in those over 65 years of age (2.5%). For younger children, this
increase is likely to be higher (Gouveia et al., 2003).

Particularly in tropical cities, deterioration in the air quality is predicted, caus-
ing more impacts on health related to air pollution, such as an increase in hos-
pital admissions (particularly those with respiratory problems and heart disease),
neonatal deaths, and neurological, ophthalmological, hematological and derma-
tological problems. This mainly occurs in periods of dry weather, especially in the
winter, in cities in the southeast and south regions (Government of Brazil, 2010).

Based on a General Vulnerability Index developed by the Government of Brazil,
there is a consensus that Mexico City and all southern states are among the least
vulnerable. The worst situations were represented by the northeastern states; al-
though there is less consensus with this conclusion (Government of Brazil, 2010).

Colombia
The significant increase in the incidence of classic dengue and hemorrhagic den-
gue focuses on the poorest municipalities, located below 1800 meters of eleva-
tion, and located on the banks of major rivers, where there are preconditions
of endemicity and who were affected by a decrease of water supply, during the
El Nifio event. Nonetheless, it can be expected that with warming, dengue and
malaria can expand to higher areas of the country (Government of Colombia,
2010).

Malaria presents an annual cycle strongly related to hydroclimatic cycles. Inci-
dence of dengue will depend on temperature and the effect on the vector cycle,
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mainly in the cities of the Andean region (750-1500 m) (Government of Colom-
bia, 2010).

Cérdenas et al. (2006) reported the impact of El Nifio Southern Oscillation
(ENSO) climatic fluctuations during 1985-2002, in the occurrence of cases of leish-
maniasis in two northeastern provinces of Colombia. They found that during the
El Nifio event, cases of leishmaniasis increased, whereas during La Nifia phases,
leishmaniasis cases decreased.

The results suggested that an increased frequency of droughts, as expected
under climate change scenarios for Colombia, is likely to increase the incidence of
leishmaniasis in the region (Government of Colombia, 2010).

Costa Rica

During El Nifio (ENSO warm phase) the incidence of dengue increases in the prov-
inces of Pacific influence. In Limén, the fluctuation of the rate is inversely associ-
ated with the cold phase of ENSO, La Nifa.

There are relationships with temperature and precipitation and the incidence
of malaria, although it seems that there is not a consistent correlation with ENSO
variables. Based on the latest results of future climate projections for Costa Rica,
central parts of the Caribbean (areas of highest incidence of malaria at present),
would experience an increase in precipitation and new highs in maximum and
minimum temperatures. These conditions can affect the physiology of vectors
and change the incidence and distribution of the disease.

Chaves and Pascual (2006) have linked temperature with cutaneous leishman-
iasis and based on linear models they are able to succesfully predict the dynamics
of the incidence up to 12 months in advance (Government of Costa Rica, 2009).

It has been reported that respiratory problems are present throughout the
year, but between May and June are exacerbated by the arrival of the rainy sea-
son, changes in temperature expected due to seasonality, and a greater presence
of allergens. Changes in temperature in extremely humid and hot environmental
conditions are conducive to produce asthma (idem.).

It seems that temperature and seasonality are important factors in the month-
ly distribution of diarrheal cases in the province of San José. There is also evidence
that wet years can cause outbreaks of diarrhea in some parts of the country. In
fact, the national rate increases during years of La Nifia events, compared with
El Nifio events. During La Nifia there are more than twice the amount of cases of
diarrhea than during an El Nifio event. Changes in precipitation based on pro-
jections of climate change might cause impacts in the incidence of diarrhea in
children and adults, and outbreaks in rural areas (idem.).

There is a correlation between rainfall and the prevalence of angiostrongilo-
sis. During the dry season (January-May) 33% of cases occur, while 67% occur
from June to December, although this information is preliminary (idem.).
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Ecuador
Some projections regarding a rise of 2.5°C and 40 percent in daily precipitation
have been made. These changes could cause between 58000 and 130000 new
cases of malaria, and between 8 200 and 10200 new cases of dengue at the end
of the century, depending on the global climate scenario. It would also shift the
epidemic to new altitudinal thresholds in rural and urban areas (ECLAC, 2010).
For the health sector, the costs of prevention, treatment, and loss of produc-
tivity due to malaria and dengue cases related to climate change could lead to a
yearly increase in public and private spending of between us$14.9 million in sce-
nario B2, and us$29.3 million in scenario A2 by the end of the century (idem.).
Ecuador has some areas that are vulnerable to landslides and floods, some
31200 km? are highly vulnerable, and another 15 percent of the territory is mod-
erately vulnerable (idem.).

Honduras

One of the impacts on children due to extreme events was well documented af-
ter Hurricane Mitch. Similarly, children in shelters and resettlement camps were
found to be significantly more malnourished than exposed children who had not
been resettled. It is possible, however, that this finding could be related, at least
in part, to the very poor levels of sanitation that existed in many temporary shel-
ters. Also at higher risk were children in households where adults were ill (Barrios
et al., 2000).

Mexico

Climate events related to health problems among the Mexican population are
related to temperatures and extreme humidity conditions that are conducive to
the outbreak of illnesses such as heat stroke, vector-borne diseases, and food and
waterborne diseases.

Regarding the impacts due to heat stress, deaths from heat stroke have been
reported, especially in states with extreme temperatures in the northern part
of the country. For example, in the state of Sonora (northern), increases of 1°C
lead to significant increases in mortality from heat stroke of about 1.2%, while
in Baja California (northern) the average increase is almost 1.3% (INE-SEMARNAT,
2006).

There has been an increase of dengue cases more than 600% between 2001
and 2007 (Barclay, 2008). Thus, there is some research trying to associate the
changes in temperature and rainfall to the increments. In some states, an increase
in vector-borne diseases (dengue and malarial fevers) is associated with an in-
crease in temperatures, with precipitation as a covariable. In the case of malaria,
the effect of the increase in temperature of 1°C is related to increases of 1.15%
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and 1.06% in the occurrence of cases in the states of Chiapas and Sinaloa, respec-
tively (INE-SEMARNAT, 2006).

An increase in the ambient temperature of 1°C produces an average increase
of 1.07% in morbidity from acute diarrheal illness in some states. There is a con-
sistent, positive relationship between morbidity from acute diarrheal diseases and
the maximum temperature (INE-SEMARNAT, 2009). There is also a correlation be-
tween the minimum temperature and sea surface temperature; and for every
increase / decrease by 1°C there is an increase / decrease in five percent of diar-
rheal cases, and for every change of 10 mm in rainfall, cases vary by five percent
(idem.).

Based on some studies, the government has concluded that human settle-
ments will be more vulnerable because of their requirements for food, water,
and fuel consumption in regulating the temperature of homes and industries,
particularly in semiarid regions. Vulnerable groups may be affected directly, as
in the case of heat stroke, and indirectly, through alterations in the life cycle of
vectors and parasites, as in the case of dengue fever and diarrheal illnesses (INE-
SEMARNAT, 2006).

Climate change could be responsible for an increment in 2030 to approxi-
mately five percent of annual cases of dengue and diarrheal infections (INE, 2009).

For the period 2008-2050, the estimated economic impact in the health sec-
tor would result in additional expenditure of approximately 45 billion Mexican
pesos for the sector, under the A2 scenario (idem.).

Nicaragua
As malaria is a very important disease affecting the Nicaraguan society, the gov-
ernment made a study regarding climate change variables, such as temperature
and precipitation. The study found the rate of malaria cases increases exponen-
tially with increasing temperature. This indicates that a small increase in tempera-
ture has a significant effect on the increase malaria index. A decrease in precipi-
tation may cause an increment or a decrease in the likelihood of malaria cases,
depending on the initial level of precipitation and magnitude of the decline. Sce-
narios of temperature increment showed an increase of between 38 and 150%
in the rate of malaria, depending on the scenario and the region (Government of
Nicaragua, 2001).

Annual variations in dengue/dengue hemorrhagic fever in Nicaragua appear
to be related to climate-driven fluctuations in the vector densities (temperature,
humidity, solar radiation and rainfall) (Patz et al., 2005).
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Peru

A relationship between the incidence of acute respiratory infections and low
temperatures has been reported. In the future, it is expected that lack of rainfall
will increase the amount of days with clear skies, which would have an impact
on higher levels of uv radiation over the basin; this situation would result in an
increase in diseases related to the radiation exposure, both in the skin and eyes
(Government of Peru, 2010).

Malaria has been linked to climate variables, such as temperature, relative
humidity and precipitation. Ramal et al. (2009) have described the correlation
between climate and malaria explored over 13 years. A significant negative cor-
relation was found between temperature and cases of malaria for five years; river
level for four years; and humidity for three years. No link was found with rainfall.

An autochthonous disease, Carrion’s disease (Bartonella bacilliformis) has been
linked also to climate variability (Huarcaya et al., 2004).

The health of the Andean populations can be affected due to climate change,
particularly by diseases related to quality and availability of water and food, vec-
tor-borne diseases, respiratory infections, and other illnesses associated with ex-
treme climate events (Ganten et al., 2010).

Suriname

The Suriname cutaneous leishmaniasis is a seasonal disease. Rainy seasons stretch
from November to January and from May to July. Van der Meide et al. (2008)
made a study and found that most patients with this disease were registered dur-
ing the short dry season in March.

Venezuela

Cabaniel et al. (2005) have reported a link between climate variability of the inci-
dence of cutaneous leishmaniasis in an endemic area of Venezuela, during three
important El Nifio phases. Based on higher Southern Oscillation Index (so1) val-
ues, models showed a reduced incidence of cutaneous leishmaniasis; the increase
with respect to the average trend in rain was associated with increases in trends
for cutaneous leishmaniasis in the period from 1994 to 2003.

In November 1999, there was an outbreak of malaria in an Andean area of
Venezuela with altitudes up to 2200 meters above sea level. This area histori-
cally had been classified as free of malaria cases, but during the course of that
year there was an intense rainfall that could explain this occurrence of highland
malaria (Benitez et al., 2004).

There is a study in Caracas between 1998 and 2004 regarding the link be-
tween dengue hospital morbidity and climate variability. On one hand, the report
found that the highest incidence had a climatic correlation with La Nifia. On the
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other hand, there was a reduction in the number of cases compared with the
mean values, when the phenomenon of El Nifio occurred. A statistically signifi-
cant link was found between dengue fever and rainfall abnormalities in Caracas,
and with maximum temperatures recorded (Rifakis et al., 2005).

Some evidence suggests that onchocerciasis (river blindness) (Botto et al.,
2005) and ascariasis are related to climate (Benitez et al., 2005).

Table 2 shows a summary of the main health effects in Latin American coun-
tries due to climate variability.

Challenges

The complexity of the challenges of global change has led to a call for a com-
prehensive approach. The challenges for the entire population to have access
to clean domestic energy, drinking water, sanitation, and education are com-
pounded by the increased prevalence of diseases related to chronic poverty and
the severity of natural disasters; and conditions are often concurrent.

It is essential that intersectoral collaboration and coordination among various
ministries (including Education, Health, Environment, Social Needs, Agriculture
and Finance) work to identify and solve particular needs, considering vulnerabili-
ties of all human groups, especially children, women, and Amerindian popula-
tions. Intersectoral and multidisciplinary work is needed also as many policies that
are implemented in other sectors (water, agriculture, social, and natural resource
management) will have a direct or indirect impact on the health of the popula-
tion.

Participatory approaches focused on gender activities, including water and
energy management, environmental education, food security, and disaster risk
reduction, will create economic opportunities, reduce vulnerability and empower
marginalized populations to create a sustainable society.

To tackle climate change, key partnerships are essential. The vast complexity of
climate change is too big for one institution to handle. Thus, a cooperative part-
nership between government, civil society, international organizations, donors,
private sector, media, academic, and individual levels (even taking into account
age and gender) is necessary to reduce and mitigate risk at all levels. It is essential
to be clear about vulnerable populations and national security because they would
be the biggest victims of climate change impacts. At the same time, they are pow-
erful actors of change that help to contribute significantly to the collective effort
to mitigate climate change and its effects.
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Research

It is necessary to adopt a new methodological approach to research. Research
should focus on how climate changee is affecting the patterns of illness and death
related to extreme events (floods, droughts, heat waves, forest fires); vector-
borne diseases (e.g. malaria, dengue, hantavirus, schistosomiasis, leishmaniasis,
Chagas disease), waterborne and foodborne infectious diseases (gastroenteritis),
and respiratory diseases in urban areas (e.g. asthma, allergies).

There is a need to reinforce an effective epidemiological surveillance to detect
emerging and re-emerging diseases at local and national levels, and enhance op-
erational effectiveness and early warning. It is also necessary to develop scenarios
focused on health for various Latin American regions.

Beneficiaries and decision-makers need to be included from the beginning
of the process if the results are expected to be useful to any of them. Moreover,
taking into account the complexity of the phenomenon of climate change, an
interdisciplinary approach is considered a necessity for all research initiatives.

It is important to do research to understand the dynamics of migration in
cultural, social, economic, environmental, and mental and physical health. As
extreme events are more frequent with climate change producing migration as a
consequence, research should assess the impact of internal and external migra-
tion to and from large urban centers amongst vulnerable populations; as well as
the possibility of disease spread and new demands of health services, as they face
emerging and re-emerging diseases linked to migration.

Research should be directed to design effective processes for building resil-
ience and survival strategies for vulnerable groups, particularly those who are
most at risk, such as women and children (mainly poor and indigenous).

It is also important to evaluate some environmental and social consequences
of extreme events, such as forest fires and prolonged droughts. For example,
droughts increase vulnerability to fire haze, dust and respiratory diseases, and
malnutrition due to food scarcity and high costs; not to mention the burden of
disease associated with the poor quality or lack of water, and possible changes in
risky behavior (e.g. smoking, alcohol consumption, self-medication).

There is little information on how the increase in temperature can interact with
air pollution and impact the health of the population. Making an assessment of how
the number of cases of asthma can be affected when secondary ozone levels increase
with higher temperature, is particularly important in cities such as Mexico City, Sao
Paulo, and Santiago, Chile. Research is needed to find out how climate change may
affect exposures to pollutants, particularly airborne allergens and particulates from
the slash and burn which comes from forest fires in rural areas of Latin America. It is
suggested to promote research focus on how built environment interventions both
affect the health of vulnerable populations and reduce climate change.
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We also need to promote research focused on ways to improve early warning
systems to protect the health and well-being of the exposed population. In order
to reach this goal, various stages of prevention should be considered: primary
(e.g. build flood levees); secondary (early identification of damage); and tertiary
impacts involving the face of the situation (preparation of health services to treat
diseases that can be exacerbated by the extreme event).

Scientists should work towards a greater understanding of gender issues, as
they play an important role in health issues. In the case of women, many of them
living below the poverty line, their complex roles and social identity (in terms of
reproductive, productive, social, psychological, and cultural variables) are very
influential in the way that they can be affected by the different manifestations of
climate change. Some examples of research are shown in table 3.

Table 3. Research topics on Global Environmental Change and Human Health

Research Domain Examples

Understanding the health effects | Identification of key health indicators to monitor
of global environmental change
Empirical studies of current health effects, taking advantage of
circumstances (extreme weather events) and localities (environmental
hotspots) where these effects already manifest themselves

Scenario analyses of future health effects, combining theoretical
insights, empirical data, and quantitative and qualitative modeling
exercises

Integrated assessment analyses of current and future health effects,
comparing different environmental changes to facilitate priority
setting

Adaptation to reduce the health | Development of more-effective methods for the health management
effects of global environmental|of heat waves, floods, and other extreme weather events

change
Development of more-effective methods to control emerging
infectious diseases, such as vector control, vaccination, and
pharmacological treatment

Development of diets that are nutritious, palatable, and
affordable and do not require unsustainable food production and
transportation methods

Economic analyses of various adaptation strategies, including health
costs and benefits

Understanding the contribution|Assessment of the environmental effect (“footprinting”) of health
of the health sector to global|sector resource use and waste generation

environmental change
Development of health sector practices that are sustainable in terms
of resource use and waste generation
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Communication research Assessment of public and policymaker knowledge, attitudes, and

behaviors with respect to climate change and identifying audience
segments

Testing of various communication strategies regarding climate
change

D
2)
3)
4)

5)

Source: Frumkin et al., 2008: 441.
WHO (2008) has proposed five priorities of research topics:

identify effective measures to enhance public health systems to address all
environmental health risks;

assess the impact of policy decisions made by non-health sectors;

compare the effectiveness of short-term interventions (e.g. heat waves);
characterize the indirect effects of climate change (e.g. the risk of conflict);
and

assess how the effects of climate change interact with other determinants (e.g.
urbanization).

We can identify five applied research topics on the linkages between climate,

policies addressing climate change, and health outcomes (wHO, 2009a):

D
2)
3)

4)

5)

health vulnerability to climate change and scale and nature thereof;

health protection strategies and measures relating to climate change and their
effectiveness, including cost-effectiveness;

the health impacts of potential adaptation and mitigation measures in other
sectors, such as water resources, land use and transport, in particular where
these could have positive benefits for health protection;

decision support and other tools, such as surveillance and monitoring, for
assessing vulnerability and health impacts, and targeting measures appropri-
ately; and

assessment of the likely financial costs and other resources necessary for health
protection from climate change.

A new methodological approach to research needs to be adopted. This meth-

odological approach should have health, environmental, social, and physical indi-
cators, that will allow for a comprehensive review and be clear about how climate
change impacts modify these indicators.

Finally, in order to face all these challenges it is important to strengthen re-

search capacity, particularly in developing countries where both the health im-
pacts and opportunities for health improvements are likely to be greatest, facing
limitations in research, and human, economic, and technological resources. Ca-
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pacity building activities should include opportunities for all stages of career devel-
opment, technical, and university graduate and postgraduate levels (wHO, 2009a).

Beneficiaries and decision-makers need to be included right from the outset
of the process if results are expected to be useful to any of them. Also, consider-
ing the complexity of the climate change phenomenon, an interdisciplinary ap-
proach is considered a must in all research initiatives.

Adaptation measures

Adaptive measures should be established to identify and scientifically evaluate,
where possible, measures, technologies, and most appropriate and effective policies
better suited to climate change issues of information technology, health services,
infrastructure, equity, and financial resources. Such studies should be carried out in
different places (different exposure profiles, adaptive capacity, vulnerability), using
the same protocol.

In order to identify and implement policies to protect human health from
climate variability and climate change impacts, health vulnerability and climate
adaptation assessment should be implemented to face future risks. Local circum-
stances, socioeconomic conditions, and regulatory frameworks should be taken
into account to define context, structure, and content of the assessment. Social,
academic, and official sectors must have the proper knowledge regarding health
impacts due to climate change, as well as be aware of the vulnerability of regions
and specific groups. Policy-makers, stakeholders, and the public should under-
stand the health risks and adaptation and mitigation measures to address the
impacts of climate change (Berry et al., 2011).

Public health professionals have an opportunity to correct the commonly held
misperception that climate change is solely an environmental problem. In order to
demonstrate that climate change is not exclusively an environmental problem, it is
equally important to communicate: the ways in which public health professionals
are engaged in local needs regarding health vulnerability and climate adaptation
assessment, adaptation and mitigation actions to confront human health impacts
due to climate vulnerability, and the need for climate change prevention and pre-
paredness. These messages will likely enhance public engagement and readiness to
enact policies that will help communities adapt to climate change (Maibach, 2011).

An important issue is to be aware of the inadequacies of health systems at
regional and national levels, as they should be able to protect vulnerable groups
facing different health risks. One of the main challenges is to develop different
adaptation strategies in order to cover primary, secondary, and tertiary preven-
tion (McMichael et al., 2009). Figure 1 shows different pathways of the impact
climate change can have on health, and potential primary health care adaptive
strategies.
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The experience of the General Vulnerability Index, developed by Brazilian re-
searchers, should be considered in order to allow establishing adaptation strate-
gies and resources necessary to reduce vulnerability.

Adaptation measures in the health sector should take into account vulnerable
groups, such as women, children, and the elderly, considering their possible im-
pacts. These measures should focus on diminishing their vulnerability and reduc-
ing morbidity and mortality. For example, figure 2 shows different adaptation
actions, including the level of vulnerability, the most vulnerable populations, ef-
fectiveness ratings, and evidence ratings. Table 4 shows some essential services of
public health, with climate change examples that governments, at regional and
local levels, should consider to confront the impacts on climate change.

Establishing climate change and human health observatories based on reli-
able information systems, including coordination of a regional network, should
be considered. Surveillance to identify outbreaks of climate-related disease in its
early stages, as emerging and re-emerging diseases daily, must be enhanced.
Some examples of primary health care adaptation measures are shown in table 5.

There is some evidence that suggests that the costs of treating additional cases
of diseases resulting from climate change may be important and much higher
than the current budgets in most developing countries. A big effort to estimate
adaptation costs, including simulation and sensitivity analysis to describe how the
multiple sources of uncertainty affect estimates of the costs and benefits, needs
to be made (wHO, 2009a).

Primary health care Environmental effects Primary health care Health effects
mitigation strategies adaptation
strategies

Extreme weather events

E. AGZ Green Heatwaves Blissiar Heat stress
Clinic Program Fire preparedness Disaster related
Floods injuries
Storms
Climate Change Infectious diseases
Mosquito borne Infectious diseases
illnesses (e.g. dengue fever
Water borne illnesses Disease and gastroenteritis
surveillance outbreaks)
Vaccination
Drought and dry conditions
Fresh water scarcity Psychosocial support Mental illnesses
Reduced food yields Nutritional assessment Loss of livehood/
and affordability displacement

Poor nutrition

Figure 1. Pathways by which climate change can impact on health, and potential primary
health care adaptive strategies

Source: Blashki et al., 2007: 987.
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Figure 2. Adaptation actions, vulnerabilities, most vulnerable populations, effectiveness rating
and evidence rating

Source: DARA/The Climate Vulnerable Forum, 2010: 114.
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Table 4. The 10 Essential services of public health, with climate change examples

Service

Climate Change Example

Monitor health status to identify and solve com-
munity health problems

Tracking of diseases and trends related to climate
change

Diagnose and investigate health problems and
health hazards in the community

Investigation of infectious water-, food-, and vec-
tor-borne disease outbreaks

Inform, educate, and empower people about
health issues

Informing the public and policy makers about
health impacts of climate change

Mobilize community partnerships and action to
identify and solve health efforts

Public health partnerships with industry, other
professional groups, faith community, and others,
to craft and implement solutions

Develop policies and plans that support indi-
vidual and community health efforts

Municipal heat-wave preparedness plans

Enforce laws and regulations that protect health
and ensure safety

(Little role for public health)

Link people to needed personal health services
and ensure the provision of health care when
otherwise unavailable

Health care service provision following disasters

Ensure competent public and personal health
care workforce

Training of health care providers on health aspects
of climate change

Evaluate effectiveness, accessibility, and qual-
ity of personal and population-based health
services

Program assessment of preparedness efforts such
as heat-wave plans

Research for new insights and innovative solu-
tions to health problems

Research on health effects of climate change,
including innovative techniques such as modeling,
and research on optimal adaptation strategies

Source: Frumkin et al., 2008: 438.

Table 5. Primary health care adaptation strategies

» Public education and awareness

» Early alert systems: impending weather extremes, infectious disease outbreaks
» Disaster preparedness, including increasing the health system’s “surge” capacity to respond to

emergencies

» Enhanced infectious disease control programs

food safety, vaccine programs, vector control, case detection and treatment

» Improved surveillance

risk indicators (e.g. mosquito numbers, aeroallergen concentration)
health outcomes (e.g. infectious diseases outbreaks, rural suicides, seasonal asthma peaks)

» Appropriate health workforce training, including mid-career development (e.g. updated
understanding of climatic influences on health, training in public health)

Source: Blashki et al., 2007: 988.



The Health Challenges to Climate Change

Mitigation measures

Reliable evidence suggests that many climate mitigation strategies can yield both
immediate and more sustained global public health benefits — in rich and poor
societies, temperate or tropical, urban and rural. Friel et al. (2008) have pointed
out that the mitigation of climate change is a prerequisite in order to prevent the
health inequity gap from widening. This is particularly important in Latin Ameri-
can countries, where inequity in society is a very important issue.

The health sector is responsible for significant GHGs emissions, particularly in
developed countries, but increasing in importance in developing countries. For
this reason, this sector must commit to establish mitigation measures, in order
to join the efforts in health, economic, and social co-benefits (Maryon-Davis,
2011). In response to this interest, wHO (2009b) has outlined seven elements of
a ‘climate-friendly hospital’ (or other health facility) in order to diminish its own
significant climate footprint:

D Energy efficiency: Reduce hospital energy consumption and costs through ef-
ficiency and conservation measures.

D Green building design: Build hospitals that are responsive to local climate con-
ditions and optimized for reduced energy and resource demands.

D Alternative energy generation: Produce and/or consume clean, renewable en-
ergy onsite to ensure reliable and resilient operation.

D Transportation: Use alternative fuels for hospital vehicle fleets; encourage walk-
ing and cycling to the facility; promote staff, patient and community use of
public transport; site healthcare buildings to minimize the need for staff and
patient transportation.

Food: Provide sustainably grown local food for staff and patients.
Waste: Reduce, re-use, recycle, compost; employ alternatives to waste incineration.

D Water: Conserve water; avoid bottled water when safer alternatives exist.

Human health can be affected due to transportation (the largest end-use
consumer of energy), water usage, electricity, agriculture, forestry and land use,
among other activities. So, working across sectors promoting changes in policies
and behaviors can help reduce GHGs emissions on one hand, and on the other,
improve public health. For example, transportation infrastructure affects physi-
cal activity. Trails offer multiple co-benefits, providing alternative transportation
routes, promoting physical activity and preserving green space. Walking, bicy-
cling, and using mass transit would increase physical activity which reduces risks
of mortality, colon cancer, diabetes mellitus, stroke, cardiovascular disease, and
depression, and enhances psychological well-being (Younger et al., 2008).
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Because the built environment affects health, public health professionals
should be included in land use and transportation decision-making processes.
A multidisciplinary approach can help maximize the positive health impacts of
infrastructure changes and reduce their negative effects (idem.).

Developing risk perception studies for different social groups is part of gathering
knowledge of the people we are dealing with (civil society, students, NGOs, policy
makers, academics, media). Response to adaptation and mitigation actions will
depend on this perception. This information will be the basis for a hazard commu-
nication program which clearly defines the groups towards which this communica-
tion should be transmitted (e.g. students, media, industrial decision-makers, NGOs,
opinion leaders, etc.). These programs should be evaluated at various stages.

At the international and domestic policy-making levels, the public health
benefits of mitigation measures should be more prominent (Ganten et al., 2010).
For example, the health co-benefits resulting from such measures can help ad-
dress existing global health priorities, such as ischaemic heart disease in adults,
child mortality from acute respiratory infections, and other noncommunicable
diseases.

Decision-making support

Decision making mainly focuses on adaptation and mitigation measures, so that
better qualification of the effects of GHGs mitigation policies on health will con-
tribute to evidence-based policy making, assessing the magnitude of potential
near-term health benefits (or harmful effects) associated to a specific measure
(Haines et al., 2009).

There is an important gap regarding information at different levels and sectors
that should support analyses, assessments, and policies. For example, multi-threat
vulnerability maps, especially focused on water availability, are not available in
the region. There is a need to develop models for integrated management of
vulnerable areas, in order to include health, food security, water resources, en-
ergy, and economics. This would be an important tool for the decision-making
process. Improved risk assessment is needed to inform decision makers about a
broad range of health impacts due to climate change at the regional, national,
and international levels (wHO, 2009a).

Since health can be affected by alterations in many environmental compo-
nents, it is suggested as a cross-cutting theme in all other sectors, such as water,
agriculture and livestock, forestry, transportation, sanitation, safety, civil protec-
tion, etc. This will not only reinforce the analysis of health impacts and vulnerabil-
ity, but it will also be seen as a key element in adaptation measures in other sec-
tors in which it is proposed. Thus, health ministries should become more involved
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and active in decisions on climate change. The recommendation should be that
the health, transport, agriculture, energy, industry, and scientific sectors should
collaborate to study and implement climate change mitigation and adaptation
measures that benefit health (Ganten et al., 2010).

Research should focus on the assessment of costs (economic and social) of the
health effects of climate change in order to provide inputs for decision making.

There is a wave of interest in “green” economic development among UN and
multi-lateral aid agencies, national governments, and industry (Neira, 2010). As
a response to this interest, wHO has published a series of Health in the green
economy (2011a) with the aim to propose important health co-benefits for sector
and health policy makers. The series is looking at climate change mitigation and
“green growth” strategies in five economic sectors: transport, housing, health
care facilities, household energy in developing countries, and agriculture. The
stakeholders are the health sector, the household energy sector (wHO, 2001b),
and the transport sector (wHO, 2011c).

It is important to develop specific climate change scenarios to consider: 1) the
future age distribution, 2) the future prevalence of heart and respiratory diseases,
and 3) any future changes in extrinsic determinants of vulnerability.

Many times one of the most important barriers to decision making is not just
the lack of information, but poor knowledge management. There is a failure to
ensure that relevant research is presented to different stakeholders in the fashion
in which it is needed so that it can be easily understood and incorporated into
their decision making processes. The way stakeholders perceive the health risks
posed by climate change and the kind of information they need to be able to take
a