











Biofuels.

Fossil fuel substitution would cut between 92 and 203
million tons of CO2 equivalent emissions by 2035. Ethanol
exports would cut an additional 187 to 362 million tons of
emissions on a global scale.

Increases of 17.8 million to 19 million hectares of crop land
area would not cause the substitution of subsistence crop
areas in any Brazilian region, nor not put pressure on Amazon
deforestation. In the Southeast and Northeast however, the
forests and vegetation of agricultural establishments may be
affected if appropriate policies are not adequately implemented.

In the Center-South region, the exposure of large
concentrated populations to high levels of atmospheric
pollution would be avoided, if mechanical harvesting systems
are adopted in all regions.

Carbon taxation. The study estimated that the impact of a US$ 30
to US$ 50 tax per ton of carbon would reduce domestic emissions
by 1.16% to 1.87%, resulting in a 0.13% to 0.08% drop in GDP.

Energy sector. Using the 2030 National Energy Plan as a
reference, the estimated potential emissions reduction would
be 1.8 billion tons of C[]Z, accumulated between 2010 and 2030.
At a discount rate of 8% a year, the estimated cost would be
negative, i.e., there would be a gain, or benefit, of US$ 34 billion
in 2030, equivalent to US$ 13 per ton of CO,.

Priority actions

The costs and risks of climate change for Brazil are
measurable and would have a greater effect on poorer
populations in the North and Northeast. Social protection
policies in these regions must be reinforced.

It is both possible and necessary to associate ambitious
growth targets to reductions in greenhouse gas emissions, to
ensure access to markets that favor products with low carbon
emissions during their life cycles.

Climate change must integrate government environmental
policies (such as including greenhouse gas emissions or
sequestering in licensing procedures]), with regard to both
the brown agenda (pollution] and the green agenda (the rural
sector and associated areas) — transport, housing, agriculture
and industrial sectors.

Ensure that the energy matrix remains “clean”, with
investments in a variety of highly profitable energy efficient
alternatives, and also ensure that domestic GDP growth also
takes place in a “clean” manner.

Currently, the main recommendation is curbing
deforestation in the Amazon, in order to avoid the onset of
savannization and severe local and regional climate changes,
and also to avoid the projected overall 38% loss of species and
12% of environmental services by 2100.

Increase technical knowledge regarding the problem,
through the development of climate models, capable of
translating the projected changes in climate into physical
impacts on the various economic sectors , mitigation
alternatives, and more efficient adaptation.

Invest in cutting-edge agricultural research, particularly
genetic modification of cultivars.

Conduct further research to quantify the nature and the
risks of extreme events beyond 2050 and 2100.

Finally, it is important to note that as part of the national
debate on Brazil’s position in the international climate
negotiations, it has been discussed the scenarios that take into

account the country’s great mitigation potential, as the country )

THE COST OF INACTION: losses due to the impacts of climate change in Brazil.

GDP in 2050
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Water balance - Northeastern basins
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Coffee
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Firm electric power

Average electric power

Ethanol demand (domestic + export.)
in 2050

Increase in electricity demand

Loss of forest cover — Amazon Region

Loss of environmental services
Loss of species in the Amazon

Coastal zone, assets at risk

-R$ 719 billion (A2-BR), and -R$ 3,655 billion (B2-BR)
-R$ 534 (A2-BR) and -R$ 1,603 (B2-BR)

-60% (from 7075 to 2833 m3/s, A2-BR)

and -56% (B2-BR)

% variation in low-risk area (2050)

-12% in the 2 scenarios

-14% in the 2 scenarios

-17% or -18% (A2-BR or B2-BR)

-10% in the two scenarios

-34% or -30% (A2-BR or B2-BR)

-15% in the two scenarios

139% or 147% (A2-BR or B2-BR)

-31.5% or -29.3% (A2-BR or B2-BR)

+2.7% or 1.1% (A2-BR or B2-BR)

169.7 billion (A2-BR] and 118.2 billion litres (B2-BR)

1,333 ktoe (A2-BR) and1,092 ktoe (B2-BR)

354 to 199 million ha (A2-BR] -

40% and 85% (without and with deforestation)
-12.4% in 2100 (A2-BR) = R$ 47 billion/year

12% or 30-38% (without/with deforestation, 2100)
between R$ 136 billion and R$ 2075 billion

0.5 and 2.3% of GDPs in 2050, in each scenario

East and West Northeastern Atlantic, Parnaiba and Sao

Francisco basins
Ave. productivity loss

-12% (C0) and +44% (S)

-8% (C0) and +37% (S)
-0.7% (C0) and +21% (S)
-27% (NE) and -10% (S)
+66% (S) and +34% (SE)

Annual loss, Scenario A2-BR
R$530 million/year

R$408 million/year
R$1.597 million/year

R$363 million/year
R$6.308 million/year
R$1.511 million/year

= 16.4 or 13.5 million ha. (A2-BR or B2-BR) = 16% adequate

area for sugar cane

Projections for 2100

Subject to serious methodological/data limitations

Subject to methodological/data limitations

Subject to methodological/data limitations



COSTS AND OPPORTUNITIES FOR ACTION: investments to prepare the Brazilian economy and its benefits

COSTS AND BENEFITS OF ADAPTATION

Agriculture Genetic modification Irrigation/year Cost/benef. Genetic Mod. Cost/benef. irrigation
Rice R$ 65 million/year R$ 197 million/year 8.2 2.7

Cotton R$ 38 million/year 10.7

Coffee R$ 104 million/year 154

Beans R$ 51 million/year R$ 494 million/year 21 0.7

Soybeans R$ 378 million/year 16.7

Corn R$ 354million/year R$ 309 million/year 4.3 4.9

Energy Capital cost R$ 93,6 billion + R$ 12.7 billion/year operational R$ 88 billion + US$ 13.2 billion/year, scenario B2-BR

cost, scenario A2-BR

Coastal zone R$ 6.8 billion (total) or R$ 170.6 million/year

Deforestation reduction of 70-95%
187 to 362 million tons of CO2 eq.

Amazon deforestation
Ethanol production
Carbon taxation

Energy efficiency

looks into a low-carbon economy. Some have termed such
trajectory as “Brazil Environmental Super Power”. The modeling
framework proposed here will be useful in the elaboration of a
series of economic, social and climate-environmental scenarios
which incorporate mitigation actions which one intends to

test. It is recommended therefore that in the near term such
modeling be incorporated into the recently created research
networks, such as Rede CLIMA and INCT for Climate Change,
which include the majority of institutions taking part of EMCB.

Limitations of the study

The pioneering nature of this study involved a series of
limitations, which should be considered when analysing the
study results. The five main limitations were:

The use of a single global climate model, upon which the
sectoral and economic analyses were based. Such decision
was taken at the outset of the study based on the available
knowledge of simulations with probability distribution functions
for several parameters, and the experience of the INPE with the
downscaling of global models.

The study’s deterministic approach, i.e., the explicit
non-consideration of risk and uncertainty, and the focus
on expected average values, with a view restricted to the
immediate costs of small changes in temperature for a limited
set of measurable impacts.

OPORTUNIDADES DE MITIGAGAQ

Emissions -1.16% and -1.87%; GDP -0.13% and -0.08%
Potential of 1.8 billion t of CO2 between 2010-30

Govt. management costs, excluding works

Based on a cost of US$3 or 50/ton of carbon

In 2035, based on destination of exported alcohol
Based on a rate of US$30 or 50/ton of carbon
Average cost equal to US$-13/t of CO2

The fact that the precipitation projections estimated by the
various climate models did not even agree on their signs plus
or minus), limiting projections of future climate and potential
economic impacts.

The incomplete database and insufficient technical
information, ranging from climate models and future climate
projections to data on ecological or socioeconomic events,
including economic valuation. In more complex sectors, or
for which there is more limited technical knowledge (such as
biodiversity and the coastal zone]), the analyses and economic
valuation data are preliminary.

The non-inclusion of long-term technological change,
explained by the lack of scenarios and studies upon which
projections could be based, a decision reached due to the
incipiency of models, and technical restrictions to linking
all the models, from climate change projections, to their
socioeconomic impacts.

The present study focused on the national perspective,
leaving local, as well as institutional, legal and cultural
analyses for future research. Social analyses were limited
to what arose during the macroeconomic analysis, and to
some extent from the various sector chapters. In addition,
the impacts of climate change were not estimated for
infrastructure, nor for adaptation alternatives: these and other
aspects which may represent very high costs await future
studies.



