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Bread for All is the development organization of the Swiss Protestant Community of 
Churches. The organization supports 400 development projects and programs in 57 coun-
tries in Africa, Asia, and Latin America. In addition, its development policy has the goal of 
creating fairer international socioeconomic structures, maintaining creation, and bringing 
peace. 

HEKS/EPER (Hilfswerk der Evangelischen Kirchen Schweiz, Entraide Protestante Suisse), 
campaigns for a more humane and more equitable world. HEKS gives humanitarian and 
emergency aid and fights the causes of hunger, injustice and social deprivation. The focus of 
its commitment on behalf of socially disadvantaged sections of the population is the dignity of 
every individual. HEKS/EPER bases its support on the resources and needs of the people 
concerned and works with them on the practical aspects of its projects. HEKS/EPER has a 
policy of working exclusively with local partner organizations and does not send Swiss peo-
ple abroad. As a matter of principle, local workers are recruited to staff the coordination offic-
es.
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1 Introduction 

Climate change is one of the largest problems humanity faces today. Communities in Indo-
nesia suffer now and in the future from the impacts of this global phenomenon, even though 
people in Indonesia have contributed very little to causing climate change.  

 

 

The first step in order to be able to cope with the adverse effects of climate change is to 
know about climate change and its impacts. Thus, this guide aims at providing basic infor-
mation on climate change, its causes, and how it affects us. Furthermore, this guide can also 
be used to analyse the climate context with tools such as the Climate and Disaster Risk Tool 
(CLiDR) developed by HEKS and Bread for all. 
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2 What is Climate Change? 

Climate change refers to changes in the Earth’s climate that are persistent and often large 
scale. These changes can be caused by either natural processes or they can be caused by 
human activities. In the reminder of this guide, climate change will refer to changes that are 
man-made unless noted otherwise. 

Different human activities affect the climate including energy production from combustion of 
fossil fuel, coal, and wood and land-use changes. The mechanism by which these activities 
affect the global climate is called the greenhouse effect.  

The Earth receives energy from the Sun in form of visible light and loses energy in the form 
of invisible, thermal radiation (heat) to space (see Figure 1). Greenhouse gases block some 
of the infrared radiation from escaping to space, thus heating the atmosphere and the sur-
face of the Earth. One can think of greenhouse gases as a blanket that you use during the 
night to keep the body from cooling. Adding greenhouse gases to the atmosphere corre-
sponds to using a thicker blanket, with the consequence that your body heats up. 

 

 

Figure 1: An idealized model of the greenhouse effect (IPCC, 2007) 

The most important greenhouse gas is water vapour, which occurs naturally. Without water 
vapour in the atmosphere, the Earth would be completely frozen. Other important green-
house gases are carbon dioxide, methane, and nitrous oxide. Human activities such as com-
bustion of fossil fuels, deforestation (carbon dioxide), and agricultural activities (methane and 
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nitrous oxide) add greenhouse gases to the atmosphere, where these gases spread out 
globally, accumulate, and warm the atmosphere and surface of the Earth. 

 

Figure 2: Carbon dioxide concentration and temperature anomalies during the past 400'000 years ( 
www.architecture2030.org) 

When looking at the temperature evolution during the last 400’000 years, we find a strong 
correlation between the amount of carbon dioxide in the atmosphere and temperature. Car-
bon dioxide concentrations increased from 280 parts per million (ppm) in preindustrial times 
to 379 ppm in 2005. During the same period, the global temperatures have increased by 0.8° 
C. Most of the observed warming happened in the last 50 years.  

If we further emit greenhouse gases at present rates, global warming continues at about 0.2° 
C per decade. If we stopped emitting greenhouse gases now, however, global temperatures 
would still continue to rise by about 0.1° C per decade due to the inertia of the climate sys-
tem. The world is warming now and it will keep warming in the future.  

Global warming, however, is just the most obvious and best understood aspect of climate 
change. Many more aspects of global and regional climate have been found to change as 
well. As a direct consequence of the warming, the sea level rises and the snow and ice cover 
decreases. Furthermore, the weather patterns change with widespread changes in rainfall 
and increases in droughts and/or heavy rainfall events in some regions (IPCC, 2007).  

These changes have severe socio-economic and environmental consequences. Hundreds of 
millions of people suffer from water shortage, floods in coastal low-land areas, heat waves, 
droughts, and increases in cardio-respiratory and infectious diseases due to climate change. 
Furthermore, thousands of species will die out and agricultural yields may severely decrease 
in some regions. The impacts of climate change already affect hundreds of millions of people 
today and in the next twenty years the number of people seriously affected by climate 
change will likely double. 

These harmful effects of climate change cannot be avoided completely. Thus, we have to 
prepare to be able to cope with the changing climate. In the long run, global warming can be 
slowed down or maybe even stopped, if the international community manages to drastically 
reduce the emission of greenhouse gases. 
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3 Climate Change in Brazil 

3.1 Trends, Risk Analysis and Impacts 

3.1.1 Past Trends of Climate Change in Brazil 

Climate change is already taking place now, thus past and present changes help to indicate 
possible future changes. Over the last decades, temperatures generally stagnated or in-
creased, precipitation has a spatial distribution with a decrease in Amazon and Northeast, 
and an increase in South-eastern and Southern Brazil in Brazil. Sea level rise ranges from 
1.1-4.1 mm p.a. depending regionally in Brazil. 

Temperature: IPCC 2007 states that for the century long period, warming is statistically sig-
nificant over most of the world’s surface. Warming is strongest over the continental interiors 
of Asia and North-western North America and over some mid-latitude ocean regions of the 
Southern Hemisphere as well as South-eastern Brazil (IPCC 2007). According to figure 3a 
and b, the changes of surface temperature in Brazil vary from 0-2 °C per decade (for 1901 to 
2005) and 0 – 0.7 °C per decade (for 1979 to 2005) with the strongest significant warming in 
Southern and South-eastern Brazil. 

Figure 3a: Annual surface temperature changes for 
1901 to 2005 (IPCC 2007) 

Figure 3b: Annual surface temperature changes for 
1979 to 2005 (IPCC 2007) 

  

  

Notes. Linear trend of seasonal MAM, JJA, SON and DJF temperature for 1979 to 2005 (°C per decade). Areas in 
grey have insufficient data to produce reliable trends. The minimum number of years required to calculate a trend 
value is 18. A seasonal value is available if there are two valid monthly temperature anomaly values. The dataset 
used was produced by NCDC from Smith and Reynolds (2005). Trends significant at the 5% level are indicated 
by white + marks. 

Rainfall: Accordingly to IPCC 20007, across South America, increasingly wet conditions 
were observed over the Amazon Basin and South-eastern South America, while negative 
trends in annual precipitation were observed over Chile and parts of the Western coast.  
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The South American Monsoon System is evident over South America in the austral summer 
and a key factor for the warm season precipitation regime. Over Northern and Southern 
Amazonia different precipitation trends have been observed, showing a dipole structure (Ma-
rengo, 2004) that indicate a southward shift of the South American Monsoon System.  

 The South Atlantic Convergence Zone 
(SACZ) is a more transient feature over 
and Southeast of Brazil that transports 
moisture originating over the Amazon 
into the South Atlantic and it modulates 
the interannual variability of seasonal 
rainfall over Eastern Amazonia and 
North-eastern Brazil. Barros et al. 
(2000b) found that, during summer, the 
South Atlantic Convergence Zone was 
displaced northward (southward) and 
was more intense (weaker) with cold 
(warm) sea surface temperature 
anomalies to its South (IPCC 2007). 
Other studies detected in subtropical 
Brazil a systematic increase of very 
heavy precipitation since the 1950s, 
and in South-eastern Brazil they detect-
ed an increase in the frequency of ex-
treme rainfall events (FBDS N.A.). 

Sea level: IPCC 2007 shows that sea 
level has risen by an average of 2.5 mm 
annually. In Brazil different studies ob-
served sea level rise. For example the 
Oceanic Institute from the University of 
São Paulo (Instituto Oceanográfico da 
USP-IOUSP) confirmed an increase of 
4.1 mm p.a. (1955-1990) off the coast 
of Cananéia (South São Paulo and an 
increase of 1.1 mm p.a. (1944-1989) in 
Santos coast. These facts demonstrate 

the variability of average rises in the sea level at different locations.  

Extreme events: Accordingly to Prevention Web Brazil’s top ten natural disasters affecting 
people are drought and flood. It’s vulnerability and risk for drought is low, flood is low to me-
dium and landslides is medium to high.  

Historically, there is evidence of extensive droughts, and perhaps widespread fires, linked to 
paleo El Nino Southern Oscillation (ENSO) events occurred in the Amazon basin in 1,500, 
1000, 700 and 400 BP, and these events might have been substantially more severe than 
the 1982-83 and 1997-98 events (Meggers 1994).  

Intense tropical cyclone activity has likely increased in some regions all over the world since 
1970. Globally, estimates of the potential destructiveness of hurricanes show a significant 
upward trend since the mid-1970s, with a trend towards longer lifetimes and greater storm 
intensity, and such trends are strongly correlated with tropical sea surface temperature. Nev-
ertheless in March 2004 in the South Atlantic, off the coast of Brazil, the first and only docu-
mented hurricane in that region occurred (Pezza and Simmonds, 2005). This event appears 
to be unprecedented although records are poor before the satellite era (IPCC 2007).  

Figure 4: Trend in annual precipitation 1901 to 2005 (IPCC 
2007) 

 

 

Notes: Trend of annual land precipitation amounts for 1901 
to 2005 (% per decade), using the GHCN precipitation data 
set from NCDC. The percentage is based on the means for 
the 1961 to 1990 period. Areas in grey have insufficient data 
to produce reliable trends. The minimum number of years 
required to calculate a trend value is 66 for 1901 to 2005 and 
18 for 1979 to 2005. An annual value is complete for a given 
year if all 12 monthly percentage anomaly values are pre-
sent. Note the different colour bars and units in each plot. 
Trends significant at the 5% level are indicated by black + 
marks. 
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3.1.2 Projected Trends of Climate Change in Brazil 

Regional climate change scenarios based on models are relatively unanimous concerning 
trends of the climatic changes. However, consensus and significance are less strong where 
regional patterns are concerned. Marengo’s study (N.A.) discusses the mean climatic fea-
tures of climate change projections for two different scenarios (A2 = conservative scenario 
and B2 = optimistic scenario of IPCC report in 2007) for 2071-2100 produced by the ensem-
ble of three regional models.  

A) B2, rainfall anomalies (mm/day) B) A2, rainfall anomalies (mm/day) 

 
 

C) B2, temperature anomalies D) A2, temperature anomalies 

  
Figure 5: Projections of annual rainfall (mm/day) and air temperature anomalies (°C) for both A2 and B2 scenarios 
for 2071-2100 relative to 1961-90, as produced by the ensemble of the 3 regional models: Eta CCS, RegCM3 and 
HadRM3P regional models (Marengo N.A.) 
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Generally the results of figure 5 indicate that 

 Temperature increases with differences in the spatial distribution of the changes. The 
occurrence of warm nights is projected to be more frequent in the entire tropical 
South America, while the occurrence of cold night events is likely to decrease. 

 Precipitation scenarios are less reliable. However they coincide in their estimation 
significant and often different changes in rainfall extremes and dry spells. Over most 
of South-eastern South America and Western Amazonia total rainfall increases as 
well as the intensity of extreme precipitation events increases. In Northeast Brazil 
and Eastern Amazonia total rainfall decreases, significant changes in the frequency 
of consecutive dry days but small or no changes in rainfall intensity are expected.  

 Sea level: Changes in sea level will not be uniform over the world due to changes of 
ocean density and its circulation. Until the end of the century, sea level rises between 
0.21m and 0.48m in the world average. In Northeaster and Southeaster coast of Bra-
zil sea level is accelerated due to density and ocean circulation patterns- which are 
expected to be around 5cm greater than the projected world average. In Central-
easter coast of Brazil sea level rise is slowed by 5cm than the projected world aver-
age (UNEP 2010). 

The combined effects of higher temperatures and uneven distribution of rains could lead to 
serious problems in the sub-regional water balances (Marengo N.A.; GTZ 2007). 

Based on Marengo’s study, Figure 6 summarized possible impacts of climate change in Bra-
zil regionally: 

Figure 6: Summary of future climate change scenarios for the end of the 21
st
 Century and possible impacts in 

Brazil (Marengo N.A.) 

 

Different regions show different vulnerabilities. While in almost of Brazil the natural ecosys-
tems would be affected, Southern and South-eastern Brazil seem to cope the impacts of 
climate change, while regions as Northeast Brazil would experience the highest vulnerabil-
ity, especially on the social side. This region is vulnerable to the extremes of climate variabil-
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ity in present climates (e.g. drought during El Nino years). The different Brazilian states that 
are part of the Northeast region exhibit lower indicators of social and health conditions, as 
well as lower human development index, and in future climate a tendency for aridization 
would exacerbate the social vulnerability (Marengo N.A.). 

Some global circulation models suggest that Amazônia may be vulnerable to extreme drying 
in response to circulation shifts induced by global warming (Li et al. 2006), possibly leading 
to a dieback of tropical rainforest with a potential acceleration of global warming (Cox et al. 
2004). This might be due to fluctuations in the meridional sea surface temperature gradient. 
Therefore areas affected by fires are expected to become more vulnerable to recurrent fires. 
Also droughts will be experienced more and more frequently (FBDS N.A.).
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3.2 Brazil’s Contribution to Climate Change 

Brazil plays an important and unique role 
in climate change. It is one of the ten larg-
est economies in the world and — most 
importantly for climate change — home to 
one of the greatest ecosystems and forests 
of the planet: the Amazon. Mainly due to 
deforestation, Brazil is the fourth largest 
emitter of greenhouse gases, and the se-
cond largest emitter in the developing 
world after China, according to 2005 World 
Resources Institute figures. Brazil emitted 
in 2005 a total of 2,192 Mio CO2e1. In 
2005, deforestation and other land use 
changes are responsible for 68,1% of total 
CO2e. Thanks to the relatively ―clean‖ en-
ergy matrix, burning fossil fuels, which is 
the main GHG source in industrialized 
countries, only constitute 17% of the coun-
try’s total emissions. Agriculture has 10.2% 
of total CO2e, mainly due to the methane 
emissions from farm animals (SecNatCom 
2010).  

Ozone depleting gases are often not part of these statistics, because they are governed by 
the Montreal Protocol. However, these gases and particularly the Hydro chlorofluorocarbons 
(HCFCs) used mainly in air conditioning and refrigeration were responsible for as much as 
16 mega tonnes CO2 equivalents in 2005 with growing tendency despite all phasing out ef-
forts. 

In the energy sector Brazil’s comparative advantage is the large share of renewable energies 
in its energy matrix. In 2005 almost half of all national energy supply originated from renewa-
ble sources (compared to 6% in OECD countries on average). These sources include Hy-
dropower (74% of all electricity stems from hydropower), Biomass (charcoal, sugarcane and 
biodiesel) as well as to a lesser extend solar and wind energy. This situation however is rap-
idly changing. Between 1970 and 2004 carbon emissions from fossil fuels increased 145%. 
Energy consumption per capita is still very low and will naturally increase with economic 
growth. Distribution is also very unequal. Twelve million people are estimated to have no ac-
cess to electricity at all and less than 10% of all Brazilians own a car. On the other hand re-

                                                

1 The option for aggregating reported emissions in carbon dioxide equivalent units using 

Global Warming Potential (GWP) over a 100 year time horizon was not adopted in Brazil in 
its Initial Inventory. GWP is based on the relative importance of greenhouse gases, in rela-
tion to carbon dioxide, in producing a quantity of energy (by unit area) several years after an 
emission pulse. This variable does not appropriately represent the relative contribution of dif-
ferent greenhouse gases to climate change. Therefore Brazil used the Global Temperature 
Potential (GTP). Despite higher uncertainty in its calculation due to the need to use climate 
system sensitivity, GTP is a more appropriate metric to measure the effects of different gas-
es on climate change, and its use would be conducive to more appropriate mitigation policies 
(SecNatCom 2010). 

 

Figure 7: CO2e Emission in 2005 in Brazil for sectors 
(SecNatCom 2010) 
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newable resources are also limited leading to the ―carbonization‖ of electricity production 
through thermoelectric power plants on the basis of coal, petrol and diesel.  

Net emissions for Land-Use Change and Forestry sector totaled 1,259 Tg CO2, driven by the 
Amazon biome (67%) and Cerrado biome (22%). In both cases, emissions derived from the 
burning of biomass left in the field after forest conversion to cropland and pasture, 70% of 
which being produced in the Amazon biome and 20% in the Cerrado biome. 

Although the rates of deforestation have been decreasing over the past five years, this trend 
might not be hold in the coming decades. Accordingly to reports of Brazil's National Space 
Research Institute (INPE), deforestation in the Brazilian Amazon may be on the rise again 
after reaching record-low levels in the last years. The rise in deforestation is not unexpected. 
Forest clearing in the August 2008-July 2009 period was unusually low due to the global fi-
nancial crisis, which dried up credit and depressed prices of commodities produced in the 
Amazon. Prices of beef and soy have surged since last year, while banks and commodity 
traders have resumed lending to farmers and ranchers. Brazil's economy is booming, spur-
ring new investment in the Amazon's fast-growing agricultural sector.  

Apart of forest fires, main drivers of deforestation are the conversion of forest areas for plan-
tation crops (mainly soy) or cattle ranching, rural settlements, mining and logging. These 
driving forces again depend on a set of indirect causes like subsidies for agriculture, ex-
change rates, investments in infrastructure among other factors influencing the profitability of 
logging and cattle rising. In future, increasing demand for meat, soy and biofuels are ex-
pected to offset the positive effects of improved deforestation control and prevention such as 
the creation of protected areas (Moutinho, N.A.). Needless to say that deforestation and cli-
mate change are locked in a vicious feedback loop.  

Figure 8: Arc of deforestation in the Brazilian Amazon in the year 2005 and 2050. (Source: Moutinho N.A.) 

 

 

The area in yellow represents deforestation until 2002 
and in black from 2002 to 2003. 

Estimated area deforested in Amazon Basin by 2050 
(yellow) under two scenarios: governance and busi-
ness-as-usual. 

At the current deforestation rates, by 2050, 45% of Amazon forest cover will be deforested, 
which could lead to what is often called the tipping point, meaning an irreversible disturbance 
of the equilibrium between climate and ecosystem. Particularly forest fires can double the 
emissions in years of extreme drought (Moutinho N.A). 
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3.3 Impacts of Climate Change in Brazil 

There is little certainty on the impact of these scenarios on ecosystems and socio-economic 
development. However scientists tend to agree on some main thesis: 

Overall, the Northeast is expected to be hit the hardest by climate change. It would experi-
ence acceleration in its problems of desertification with a tendency of becoming arid (GTZ 
2007). 

Water resources: Changing rainfall patterns, 
especially in the drought-affected North-eastern 
region of the country, will mean poorer water re-
sources and a reduced water supply. Agriculture 
will suffer of salinization of soils through irrigation 
and further decrease productivity of subsistence 
agriculture with all the social consequences on 
food security, migration and poverty. Traditional 
mechanisms to provide fresh water for human 
consumption would be at risk posing additional 
challenges to the already difficult water man-
agement. (SCIDEV 2011, GTZ 2007).  

Agriculture, Food Security: Agriculture is likely 
to be one of the most affected economic sectors 
with forced shifts in the cropping zones and se-
vere impacts on the profitability of the main cash 
crops.  

Accordingly to a study of of PINTO and ASSAD 
(2008), with the exception of Amazônia, the pos-
sible increase in the periods of dry weather 
should cause problems for the productivity in 
practically every annual and perennial crop in 
Brazil. Soybeans will lose the conditions to be 

cultivated in the South of the country, sugarcane should increase the demand for the so 
called ―salvage irrigation‖ in its expansion towards Central Brazil and the subsistence crops 
such as beans, corn and cassava should suffer sharp drops in productivity in the North-
eastern areas. Figure 10 shows the consequences on nine of the principal plants cultivated 
and responsible for around 85% of the Brazilian agribusiness gross domestic product. 

Further some states in the Northeast such as Ceará and Piauí should lose between 70% and 
80% of their agricultural land due to the increase in dry period indices between 2010 and 
2050. Additionally, the use of irrigation to compensate the increases in short summers in 
Central Brazil and the Northeast is not recommendable in view of the increase in competi-
tiveness between water for human consumption and agriculture. On the other hand, some 
areas in the East of Amazônia, with a reduction in rainfall, could develop circumstances for 
the cultivation of cassava and sugarcane due to the easier traffic conditions for machinery, 
which would enable mechanized harvesting (FBDS N.A.). 

The increase in temperatures and the consequent water vapor content in the atmosphere 
should increase the index of disease in agricultural plants by providing better conditions for 
the formation of dew in the leaves and thermal comfort for the fungi. Increases in tempera-
ture induce a shortening in the reproductive cycle of fungi and insects due to a shorter period 
of incubation, which allows a larger number of generations of the microorganism. On the oth-
er hand, the incidence of longer intervals of dry periods, with a drop in the humidity in the air, 

a 

Figure 9: Mean Changes in runoff (UNEP 2010) 
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could increase the incidence if plagues in the farms given that insects adapt themselves bet-
ter to dry conditions with higher temperatures (FBDS N.A.). 

 

Figure 10: Variation of the areas estimated by model Precis RCM, in km
2
, with potential for the plantation of the 

principal Brazilian crops in present climatic conditions (2007/08) and also in 2020, 2050 and 2070, in the scenario 
IPCC – A2 (conservative scenario). 

Coastal Zones: Floods, which are already a serious problem for various regions, may in-
crease. Coastal areas, where the bulk of the population and economic activities are concen-
trated, will be vulnerable to rising sea levels. There is also concern that coral reefs along 
Brazilian coastlines could suffer from the effects of climate change (SCIDEV 2011). 

Human health: Rising temperatures are expected to help organisms that act as vectors for 
diseases, such as mosquitoes, which transmit dengue fever and malaria, and assassin bugs, 
which transmit Chagas disease (SCIDEV 2011). 

Biodiversity and ecosystem services: Brazil is vulnerable to climate change, not least due 
to its fragile, biologically diverse ecosystems, especially Cerrado and Amazon. 

The Cerrado is one of the world’s biodiversity hotspots. The Cerrado has the richest flora 
among the world’s savannas (>7000 species) and high levels of endemism. Deforestation 
rates have been higher in the Cerrado than in the Amazon rainforest. Thus, in the last 35 
years, more than 50% of its approximately 2 million km2 has been transformed into pasture 
and agricultural lands planted in cash crops. Also conservation efforts have been modest as 
only 2.2% of its area is under legal protection. Numerous animal and plant species are 
threatened with extinction, and an estimated 20% of threatened and endemic species do not 
occur in protected areas. Soil erosion, the degradation of the diverse Cerrado vegetation 
formations, and the spread of exotic grasses are widespread and major threats (Klink and 
Machado 2006). Additionally to the mentioned threats is climate change accelerating the de-
struction. A study of Ferreira de Siqueira and Peterson, 2003 applied a series of new tech-
niques to understand the conservation of Cerrado tree species in the face of two climate 
change scenario, an optimistic and a more conservative scenario.  
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The main results are shown in Figure 11a and b: 

Figure 11a:  Patterns of predicted species richness in 
an optimistic climate change scenario (Hadley 
HHGSDX50 scenario) for 144 species (Ferreira de Si-
queira and Peterson 2003) 

Figure 12b:  Patterns of predicted species richness in a 
conservative climate change scenario (Hadley HHG-
GAX50 scenario) for 106 species (Ferreira de Siqueira 
and Peterson 2003)  

  

Most species were projected to decline seriously in potential distributional area, with both 
scenarios anticipating losses of more than 50% of potential distributional area for essentially 
all species. Indeed, out of 162 species examined, between the two climate change scenari-
os, 18 - 56 species were predicted to end up without habitable areas in the Cerrado region, 
and 91 - 123 species were predicted to decline by more than 90% in potential distributional 
area in the Cerrado region. These results cause for ample concern regarding Cerrado biodi-
versity. Since only 2.25% of the Cerrado biome is presently protected, this future scenario 
presents a pessimistic forecast, which would likely include widespread species loss from the 
biome, as well as dramatic shifts to the South and East, further complicating conservation 
planning efforts (Ferreira de Siqueira and Peterson 2003). 

The Amazon rainforest is recognized as having the greatest biological diversity in the world. 
Besides the ongoing deforestation for e.g. livestock pasture, agricultural land for soybean 
endangers the Amazon rainforest biodiversity. Some studies show that, as temperatures rise, 
the Amazon rain forest could become dryer, making spontaneous fires more frequent and 
thereby accelerate deforestation. Ecosystems could be altered by reducing biodiversity lead-
ing to a ―savannization‖ of the tropical forests. Species would change their reproduction cy-
cles and migration patterns. Additionally those fires would release more greenhouse gases 
increasing their concentrations in the atmosphere, in turn raising temperatures further 
(SCIDEV 2011, GTZ 2007)  

Energy generation: Less rain will also affect the hydropower supply, which, according to the 
International Energy Association, provides more than 80 per cent of the electricity Brazil 
generates. The major blackout crisis ever experienced in Brazil’s history in the years 
2001/2002 was a consequence of a sequence of dry summers and unusually low water lev-
els in the reservoirs. To meet Brazils’ increasing electricity demand, the pressure to build 
new dams is growing with all the ecological and social governance problems that follow the-
se measures. Recent conflicts involving forest people in the context of the planned Belo 
Monte dam on the Amazon tributary Xingu are exemplary of the situation (GTZ 2007). 

Extreme events as floods, drought and landslides cause huge economic disasters and death 
of people. Caused by drought, fires affected air traffic due to the closing of airports; schools 
and business were closed due to smoke, and many people had to be treated in hospitals due 
to smoke inhalation (FBDS N.A.).  

http://en.wikipedia.org/wiki/Amazon_Rainforest
http://en.wikipedia.org/wiki/Biodiversity
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4 Climate Change and Disaster Risk Reduction Policy 

4.1 Climate Change Policy 

The international framework to tackle the challenge posed by climate change is specified in 
two Conventions of the United Nations: the United Nations Framework Convention on Cli-
mate Change (UNFCCC) and the Kyoto Protocol. The Convention intends to stabilize green-
house gas concentrations in the atmosphere at a level that would prevent dangerous anthro-
pogenic interference with the climate system. The Kyoto Protocol sets binding GHG emission 
reduction targets for the industrialized countries that ratified the Protocol.  

In December 2011, South Africa will host the next international climate conference of the 
United Nations which still needs to do much work left from the last negotiations in Cancun, 
Mexico 2010. The international communities agreed on a non-binding Cancun Agreement 
with mixed outcomes. The positive side include the setting up of a Green Climate Fund to 
assist developing countries, a process for addressing issues of loss and damage caused by 
climate change and a registry for developing country actions to adapt to climate change and 
money to support their implementation. The decisions also recognize that current emission 
targets are not ambitious enough and that they must scale them up and provide more trans-
parency on actual progress. Several important shortcomings still remain as for example the 
question of how the future legal framework will look nor was any time-table established for 
making this decision. 

For Durban, parties need to bring the science back into the UNFCCC process and find ways 
to bridge the large ―gigatonne gap‖ between current reduction pledges and what is scientifi-
cally required to stay below a 1.5°C average global temperature rise. This gap includes for 
example the EU’s own current weak emissions reduction target of only 20% below 1990 lev-
els, when a science based target would require at least 40% for the EU. 

On the national level, Brazil is an important developing-country player in international climate 
change negotiations and, with China and India, one of the three largest emitters of green-
house gases in the developing (SCIDEV, 2011). Although Brazil does not have any obliga-
tion to reduce its greenhouse gas emissions, it does have an interest in playing an active role 
in global efforts to tackle climate change. Brazil ratified the United Nations Framework Con-
vention on Climate Change (UNFCC) in 1992 and ratified the Kyoto Protocol in 1994. Brazil 
submitted the First National Communication on Climate Change in 2004 and the Second Na-
tional Communication in 2010 to UNFCCC.  

Brazil maintains that yearly emissions should not be seen as a proxy for a country's respon-
sibility for climate change. This responsibility, it argues, is more closely related to contribution 
to global temperature increase. Since carbon dioxide, the most important greenhouse gas, 
remains in the atmosphere for more than one century on average, past emissions need to be 
taken into account. As a result, in international negotiations, Brazil has refused to accept 
emission targets before the middle of the century. At that time, Brazil believes that the bur-
den of responsibility for the total emissions present in the atmosphere would be the same for 
developing and developed countries (SCIDEV, 2011). 

Just days after the closure of the UN Climate Change Conference in Copenhagen in 2009 
President Luiz Inácio Lula da Silva signed the National Climate Change Policy (PNMC). This 
is a crucial part of upholding Brazil’s international commitment and to make another step to-
wards the implementation of PNMC (WRI 2011). 

Most notably, law 12.187 officially adopts Brazil’s voluntary national greenhouse gas reduc-
tion target of between 36.1% and 38.9% of projected emissions by 2020. This in itself is a vi-

http://www.carbonobrasil.com/?id=724226
http://www.mma.gov.br/estruturas/smcq_climaticas/_arquivos/plano_nacional_mudanca_clima.pdf
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tal step for Brazil that many doubted possible. The new law also requires Brazil’s mitigation 
actions to be quantifiable and verifiable, meaning that international officials will be able to re-
view and confirm whether or not emissions reductions have truly taken place. This will lay to 
rest doubts raised in the U.S. and elsewhere that developing countries might not allow their 
reductions to be subject to outside verification. Although it does not specifically address all 
key issues, law 12.187 fills in many gaps. It provides more details on how Brazil will finance 
its climate change policies. It also estimates the necessary emissions reductions per sector, 
and states that an executive decree will further specify reduction targets in the future. These 
targets will be based on the second Brazilian Greenhouse Gas Emissions Inventory (WRI 
2011). 

The PNMC is far-reaching and ambitious, addressing how Brazil will tackle its current and fu-
ture greenhouse gas emissions and adapt to the impacts of climate change. Beyond provid-
ing an explanation of thirty-two emissions reducing activities currently being implemented in 
Brazil – such as the expansion of its hydroelectric power-generation capacity and the contin-
uation of the National Ethanol Program – the PNMC also lists additional activities in the con-
ception phase. While the plan is rather comprehensive in its economy-wide coverage, many 
of the proposed activities are in an early stage of development, recommended rather than 
mandatory, or lacking specific targets or implementation measures (WRI 2011). 

Under the Kyoto Protocol, developing countries are encouraged to contribute to emission re-
ductions through trading of emissions rights. The Clean Development Mechanism (CDM) al-
lows mitigation projects in developing countries to earn certified emission reduction (CER) 
credits, which can be sold to industrialized countries to help them meet their emission tar-
gets. This mechanism aims at stimulating sustainable development and emission reductions 
in developing countries.  

With regard to the CDM, Brazil is without a doubt one of the lead countries. The Interministe-
rial Commission on Global Climate Change as National Designated Authority (DNA) has 
been established with great efficiency and the private sector has shown quick responses. 
The DNA is responsible for issuing approval letters to CDM project proposals that fulfil 
Brazil's sustainable development criteria. The commission consists of representatives of 11 
ministries. So far 351 projects exist, thereof 160 projects are at validation, 7 requested regis-
tration and 184 are registered. The majority were in the energy sector, followed by methane 
recovery in pig farms, waste management and energy efficiency. In the forest sector no pro-
ject has been approved yet (Risoe Center 2011).  

4.2 Disaster Risk Reduction Policy 

Disaster risk reduction is about putting in place measures to limit the negative impacts of 
natural disasters, especially the frequent medium-scale disasters that continually erode the 
development gains of communities. Disaster risk reduction activities reduce the likelihood of 
a disaster occurring (through things like flood protection mechanisms, livelihood diversifica-
tion, safe building practices), or/and strengthen community’s ability to respond and cope with 
a disaster (disaster preparedness activities- like cyclone shelters or evacuation routes).  

Disaster risk reduction integrates the physical conditions of a hazard with the social and eco-
nomic factors affecting a community's vulnerability and resilience. Thus it is often similar and 
strongly linked to climate change adaptation. Both disaster risk reduction and climate change 
adaptation aim to minimise the impact of natural hazards, including extreme weather events.  

Building communities' resilience to natural disasters and climate change is critical to devel-
opment. Therefore many governments, development agencies and community groups are 
integrating climate change adaptation into disaster risk reduction.  

In Brazil, the body responsible for the coordination of the system of disaster response and 
disaster reduction is the National Secretariat of Civil Defense of the Ministry for National In-

http://www.wri.org/stories/2008/05/brazil-launches-its-ghg-protocol-program
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tegration. Since the mid-1990s, this system has been regulated by the ―National Policy of 
Civil Defense‖, which contains aspects later outlined in the Hyogo Framework for Action 
(HFA) (EIRD 2011).  

Due to its geographical extension, Brazil is subject to a high number of disasters that pro-
voke losses of lives and livelihoods. With this in mind, the Civil Defense has been working 
thoroughly with special emphasis on prevention, mitigation and planning, against natural and 
anthropogenic disasters; helping affected groups; and rehabilitating and recovering disaster 
scenes. Experience has shown that the Brazilian municipalities which are more resilient to 
calamities are the ones which have better knowledge and are able to take effective protec-
tion measures (EIRD 2011). 

This system passed a severe test in 2008, when flooding’s hit hard the Brazilian state of San-
ta Catarina, and on the last two months as the North-eastern area was struck by severe 
rains. These disasters demonstrate the importance of the oceanographic monitoring of the 
region and the need to invest in disaster risk reduction. As part of the Federal Government’s 
Growth Acceleration Program, funds have been made available to enhance drainage sys-
tems which will reduce hazards in the areas most prone to flooding (EIRD 2011). 

Brazil works towards disaster risk reduction under the twin-track approach of emergency and 
structural actions. Part of the food stocks distributed in assistance to those affected by disas-
ters are acquired from family agriculture. This contributes to reducing food insecurity in vul-
nerable population touched by emergencies as well as to strengthening rural livelihoods, as 
part of the ―Zero Hunger‖ strategy. If on the one hand investment in disaster risk reduction is 
important, on the other hand it is also necessary a strong commitment to development poli-
cies which respect local priorities. Both perspectives must be under the framework of interna-
tional solidarity and sustainable humanitarian assistance, which Brazil has diligently pursued. 
In an effort to help mitigate disasters abroad, Brazil inaugurated the International Humanitar-
ian Depot, in the city of Rio de Janeiro. The Rio Depot can rapidly supply food items to coun-
tries of Latin America, the Caribbean and Africa which ask for emergent support (EIRD 
2011).  

In the Summit of the Caribbean and Latin America on Integration and Development (2008) all 
Heads of States of the region agreed to seek ways to ensure the coordination of mecha-
nisms for DRR and disaster response, in coordination with international and subregional or-
ganisms and committees (EIRD 2011).  

Brazil’s Hyogo Framework for Action (HFA) includes: 

 HFA P1 - Institutional and legal framework: Establishment of a national risk manage-
ment center. Prevention and preparedness program for emergencies and disaster to 
support the creation and implementation of provincial and municipal civil defense 
agencies, coordinated with the national civil defense system. The decree n.5.736 (17 
February, 2005) to the agencies and entities of the federal public administration of the 
States. The Federal district and the cities, the private entities and the community, re-
sponsibilities for the actions of civil defense in all the domestic territory. The Decree 
n.26 (September 2005), institutes the national week of reduction of disasters  

 HFA P2 - Risk identification and Early Warning System: Extensive risk mapping initia-
tive. Enhancement of the Early Warning System  

 HFA P3 - Knowledge and education: Continued education program led by civil de-
fense. 

 HFA P4 - Risk applications: Family basket program that benefits families in poverty 
conditions in hazardous areas (with monthly income for person of R$60.01 R$120,00) 
and extreme poverty (with monthly income for person of until R$60,00)  

 HFA P5 - Preparedness and response: Capacity building for emergencies and disas-
ter relief operations in the Amazonas. 

http://www.eird.org/wikien/index.php/Hyogo_Framework_for_Action
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