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Brazilian position

Major Products

Brazil — Global ranking

Production Exports
Sugar (@) 1° 1°
Coffee ¥ 1° 1°
Orange juice b 1° 1°
Bovine meat & 2° 1°
Poultry meat 2% 20 1°
Corn £ 3° 3°
Soy grains 47 2° 1°
Soy cake & 4° 2°
Soy oil & 4° 2°
Cotton @) 40 20
Pig meat &/ 4° 40

Source: USDA, 2017



China

Japan

India

South Korea

Where does Brazil export to? (2017)

Saudi Arabia

Hong Kong

Malaysia

United
Arab
Emirates

Thailand

Vietnam

Bangladesh

TOTAL: $219B
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Brazil’s agriculture trade balance
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Source: https://www.embrapa.br/visao/trajetoria-da-agricultura-brasileira

Brazil’s agribusiness

GDP

Exports

Employees




1/3 of world’s rainforest (2/3 of Amazon)




Amazon Deforestation

Criacao do PPCDAM

650°6¢C

30.000

0]
20.000
15.000

(4eaA/,wyy) uonieisaiosa(

10.000

12 13 14 15

n

05 06 07 08 09 10

99 00 01 02 03 04

92 93 94 95 96 97 98

88 89 90 W

Source: PRODES/INPE

@

-

-



-4

The Paris Agreement on Climate Change

Nations Unies
Conférence sur les Changements Climatiques 2015

COP21/CMP11

Paris?France %

N 4

COP21- CMP11

PARIS 2015

UN CLIMATE CHANGE CONFERENCE

After 21 years of negotiations, the UN delivered a universal
‘legally binding’ climate change deal
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The Paris Agreement on Climate Change

Nations Unies FEDERATIVE REPUBLIC OF BRAZIL

y : . INTENDED NATIONALLY DETERMINED CONTRIBUTION
Conférence sur les Changements Climatiques 2015

COP21/CMP11 Contribution: Brazil
intends to commit to
reduce greenhouse gas
emissions by 37% below
2005 levels in 2025

Paris-France /:

TR O (SEaEREe. | Subsequent indicative

s S o e " o i ] .
T R contribution: reduce

greenhouse gas
emissions by 43% below
2005 levels in 2030

After 21 years of negotiations, the UN delivered a universal
‘legally binding’ climate change deal
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Explore the World's Greenhouse Gas Emissions Q'f"’ § RESOURCES

ey
g
Find the newest data on global greenhouse gas emissions on CAIT Climate Data Explorer . fb'i INSTITUTE

embed [ EED

Data is for GHG emissions excluding land-use change and
Graphic by Johannes Friedrich based on wark by Duncan forestry and excluding bunker fuels. The EU is conside

Clark, Kiln, Mike Bostock and Jason Davies. Thanks also to an ermitter for this graph. For more information visit aur
Jamie Cotta, WERI hlog,




Brazil’s emissions by sector

Agriculturel

B Land@sehangel
B Wastel

B |ndustrial@®rocesses?

B Energyl@

Source: SEEG (System for the Estimation of Greenhouse Gases)

€ST0C
ar10¢
EETOC
gctoc
EdTT10C
@0T0C
€600¢
[g800¢
@.00¢
[@900¢
[@S00¢
dr00¢
geooc
[¢00¢
ar00¢
d0o0¢
46667
8661
a/66T
9661
€661
66T
ae66T
dce6T
ar66t

€066T

[ T T T T T

£l £ | | = = =

< tn ™ N N N —
) ~ —

@iA/bazozuolig

0.5

1
=
o

11

ITASA



Brazil’s emissions by sector

Agriculturel

B Land@sehangel
B Wastel

B |ndustrial@®rocesses?

B Energyl@

Source: SEEG (System for the Estimation of Greenhouse Gases)
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~70% of Brazil’s emissions come from Land Use Change and
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Brazil’s emissions by sector
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Brazilian territory

* Area: 850 million ha (Mha)
* Protected areas: 243 Mha (28%)?
~«  Private properties: 569 Mha (67%)?
* ~50% of Brazil’s native forests are inside
private properties?

Others
7%

errado
%

Protected Areas
per biome

- !?Tgntic

Forest

1MMA, 2012 <
2 MDA, 2011 - /Fampa
3 Soares-Filho et al, 2014
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2012 Brazil’s Forest Code

A3 13458 1934

%- %%’ 2 Decret 23.793
1965
Federal Law
4.771

[ New Forest Code }

2012
Federal Law
12.651

SFA

(Environmental (Rural Environmental (Small Farms
Reserve Quotas) Registry) Amnesty)

15



* Isthe 2012 Forest Code enough to reconcile protection and
production in Brazil?

 (Can Brazil achieve its INDC commitments by enforcing the
2012 Forest Code?




GLOBIOM Model

Demand

Land use Production Markets

Land cover

< Population, GDP, consumer preferences >

Cropland
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s - GHG emissions -» Coproducts &
Worldwide: 7 animals Downscaled FAO FRA at
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Demand

Land use Production Markets

Land cover
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C Population, GDP, consumer preferences >

Industry

FEEDSTOCK| | FEED |

BIOENERGY
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Global Forest model
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Conversion technologies
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www.globiom.org

global — bottom-up — partial|— equilibrium

< Population, GDP, consumer preferences >

Gridded representation of world land use

Other
natural land
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[global]— bottom-up — partial — equilibrium '}
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GLOBIOM-Brazil: regional version of GLOBIOM

interconnected
through international
- trade

Regional zooming allows detailed spatial representation of land (50x50km) and introduction

of regional policies
22
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global —|bottom-up|- partial — equilibrium

Land cover
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Industry
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global —|bottom-up|- partial — equilibrium A

www.globiom.org

recursive dynamic

Time Resolution

2000 Base Year
2010 Validation
) 4
2020

2030

=Projections
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2050
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Gridded representation of world land use natural land




Default resolution 250 km X 250 km
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GLOBIOM-Brazil: 50 km x 50 km in Brazil
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global — bottom-up — partial —[equilibrium] 4

www.globiom.org

Welfare =
P Producer surplus + s
consumer surplus

Q* Q

Croplands Livestock Bioenergy Forestry Welfare (GLOBIOM) =

P integral of demand - s
costs of production

§ Cropland Grassland hort rotati Managed forest pr | If@da
8 TA 1
- Natural i
g ‘ foreSt N CDSth
- : productio b
Other I [ I | | T T T 1T 71 T T T
Gridded representation of world land use natural land a Q
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global — bottom-up — partial —[equilibrium] TASA

www.globiom.org
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global — bottom-up - partial —[equilibrium]
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Max WELF; = +

demand

land-use change costs

land management costs

livestock production
costs

—| processing costs

trade cost function

demand |>

demand target

Welfare =
Producer surplus + s
consumer surplus

Cost of
production

demand |

crop or wood quantity

-+

live prod quantity

processed |+ exports |—

imports

guantity

«4_ rfla)da

Q* Q

Welfare (GLOBIOM) =
integral of demand - s
costs of production
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www.globiom.org

global — bottom-up - partial —[equilibrium] J"“A

Welfare =
P Producer surplus + s
consumer surplus

Max WEL.th —+ demand b

Cost of
production

- land-use change costs
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global — bottom-up - partial —[equilibrium]
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Shared Socioeconomic Pathways (SSP)

% SSP 3
(High Challenges)

Regional Rivalry

% SSP 2

(Intermediate Challenges)

Middle of the Road

* ssp1
(Low Challenges)

Sustainability

Socio-economic challenges
for mitigation

Socio-economic challenges
for adaptation
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Crop vyields

Socio-economic challenges
for mitigation

Socio-economic challenges
for adaptation
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GLOBIOM Model

Demand
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GLOBIOM Model

Demand
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Land cover
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Cropland sector
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Cropland sector

Yield increase:

price)

EPIC outputs are input data for
GLOBIOM model. Costs are

derived from EPIC and
harmonized with FAO data.

v Exogenously (breeding, new
varieties, etc)
v Endogenously (response to

llllllllllllll

Cropland

Gridded

EPIC\Ii
Crop model try
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A% md
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18 crops — IBGE
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_____

natural land
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s D
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Year Validation Scenarios Projections
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Model steps

e

Base
Year

|

Validation

Scenarios Projections



GLOBIOM default initial land cover map

GLOBIOM model uses Global Land Cover (GLC) 2000 by JRC
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IBGE Land Cover Map 2000
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MAPA DE VEGETACAO DO BRASIL
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Changing the time steps

Base o S
— Validation Projections
Year l
5-yr —=

Projections

43

IIIII



Double cropping — New management system

Two crops are grown in
sequence within an
agricultural year on the same
piece of land

/
Double cropping area
soy-corn in Brazil increased
400% between 2000 and
2015 IBGE/PAM*

[_|44 k /




Internal Transportation Costs
(per product and destination)

Costs to state
capitals

Nearest
state capital

Costs to —
sea port Bovine Meat

Nearest
sea port
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Soybean harvested area and production

OIBGE/PAME @ BaselinedGLOBIOM-Brazil )& OIBGE/PAM  @Baseline (GLOBIOM-Brazil)
350 120

300 100 -

250

80

2008
60

150

40
100+

Soybeanreadmillionthectares)a
Soybean production (million tons)

501 20

0 T T 0 T T
20050 20108 20150 2005 2010 2015

(a) Soybean harvested area (b) Soybean production

Brazil’s aggregated numbers of (a) soybean harvested area and (b) soybean
production for the years 2005, 2010 and 2015 according to IBGE/PAM and as
projected by the baseline scenario of GLOBIOM-Brazil. The differences between
IBGE/PAM and GLOBIOM-Brazil for the year 2015 are less than 2% for either area or
production.
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Soybean harvested area in 2015

IBGE/PAM Baseline (GLOBIOM-Brazil)
. VA | WA
W LT
ot Al € L Al
. - ol A
== . _
AT }
32.1 million ha 32.8 million ha fi?

Spatial distribution of the soybean harvested area in 2015 according to IBGE/PAM
(left) and the baseline scenario of GLOBIOM-Brazil (right). Color bar values are
expressed in thousands of hectare per cell.
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Cattle herd in Brazil in 2010

OIBGE/PPM B GLOBIOM-Brazil OIBGE/PPM B GLOBIOM-Brazil
225 80
200 - 70 -
m )
] i o
© 175 S 60
N = | i -
Sl S 50 -
T 125 - =
£ E 4 -
S 100 - <
Q (]
£ < 30 -
@ 75 7 Q2
& & .
O 50 - S 20
A N N
0 0 I I I
2010 Amazon Cerrado Atlantic Forest Pampa

Cattle herd in Brazil and major biomes in million heads for the year 2010 according to
IBGE/PPM and as projected by the baseline scenario of GLOBIOM-Brazil. The difference
between IBGE/PPM and GLOBIOM-Brazil at national level in 2010 is smaller than 2%.
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Accumulated deforestation (2001-2015)

PRODES/INPE Baseline (GLOBIOM-Brazil)

i S

0 50 100 150 200 250 300 0 50 100 150 200 250 300

19.3 million hectares 17.9 million hectares

Spatial distribution of accumulated deforestation in the Amazon biome from 2001 to
2015 given by PRODES/INPE (left) and as projected by the baseline scenario of
GLOBIOM-Brazil (right). The difference between PRODES/INPE and GLOBIOM-Brazil is
around 7%. Color bar values are expressed in thousands of hectares per cell.
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Impacts of Brazil’s Forest Code

1934 1965 2012
Reserva Legal I I I
i " | | —
AV o il Decret Federal Federal
23.793 Law 4.771 Law 12.651

Area de Preservaciao
Permanente - APP

Soares-Filho et al (2014)

IBGE
8

Legal Reserve | Arhnésty of
Requirement Small Farms

CRA

LETTER = OPEN ACCESS - FEATURED ARTICLE

Future environmental and agricultural impacts of Brazil's
Forest Code

Aline C Soterronit2 (2}, Aline Mosnierl, Alexandre X Y Carvalho?, Gilberto Cdmara?, Michael Obersteiner?,
Pedro R Andrade?, Ricardo C Souza?, Rebecca Brock®, Johannes Pirker?, Florian Kraxner!
= Show full author list

Published 5 July 2018 = & 2018 The Author{s). Published by I0OP Publishing Ltd
I Environmental Research Letters, Volume 13, Number 7 52




Scenarios

lllegal deforestation control

Environmental Reserve Quota (CRA) --

Forest regrowth

T

Counterfactual

Scenario
I 53 11/09/2019



Cropland expansion x Forest stabilization

[ ]Croplands (FC) & Native Vegetation (FC)

B Croplands (NoFC) Native Vegetation (NoFC)
120

500
901 & p
- 450 2.
= " S
g °0 400 g
) =
2 =
O =
>
307 3502

0+ -300

2000 2010 2020 2030 2040 2050

Cropland expansion (bar charts) and native vegetation area evolution (line
charts) as projected by the FC and NoFC scenarios
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Cropland expansion x Forest stabilization

[ ]Croplands (FC) & Native Vegetation (FC) 4% smaller
[ NoF Native V i NoF
o B Croplands (NoFC) ative Vegetation (NoFC) ‘/ under EC
00 scenario
90+ Q Z
2
< <
e S (9]
= w S FC could
«Q
S 60 Q prevent a net
c QD
s > loss of 53.4
3 . .
8 = million
30 3 hectares of
deforestation
0- -300

2000 2010 2020 2030 2040 2050

Cropland expansion (bar charts) and native vegetation area evolution (line
charts) as projected by the FC and NoFC scenarios



Forest loss (orange) or gain (blue)

No Forest Code Forest Code

Loss: 65.5 Mha Loss: 25.1 Mha

Gain: 0 Mha Gain: 12.9 Mha
-300 -250 -200 -150 —1I00 —I50 (I) 50 100 -300 -250 -200 -150 —1IOO —’:ISO (I) 50 100

Spatial distribution of cumulative loss (orange) or gain (blue) of native
vegetation for the scenarios NoFC (left) and FC (right) between 2010 and 2050.
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Cropland and pasture loss/gain
Forest Code Scenario (2010 — 2050)




Emissions from land-use change and forestry
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Emissions (1% increase)
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Emissions — NoFC scenario
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Emissions — FC scenario
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Brazil’s NDC

» Land Use Change and Forests
» Zero illegal deforestation in the Amazon biome by 2030

» Restoring and reforesting 12 million hectares (Mha) of
forests by 2030

» Enhancing sustainable native forest management system

» Enforcing the implementation of the Forest Code

IIIII



GLOBIOM-Brazil model and the Brazil’s INDC

“The Brazilian Government has benefited from the cooperation
between IIASA and leading Brazilian public institutions INPE
and IPEA. The results of the GLOBIOM-Brazil model were quite
informative and have provided science-based evidence that has
contributed to Brazil’s INDC.”

Dr. José Domingos Miguez

Dr. José Domingos Miguez was the Director of the
Department of Environmental Evaluation in the
Ministry of the Environment, Brazil, and one of
the Brazil’s leading climate negotiators.
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SCIENCE ADVANCES | RESEARCH ARTICLE

ENVIRONMENTAL STUDIES

Expanding the Soy Moratorium to Brazil’s Cerrado

Aline C. Soterroni"?*', Fernando M. Ramos?*, Aline Mosnier'?, Joseph Fargione®,
Pedro R. Andrade?, Leandro Baumgarten®, Johannes Pirker''%, Michael Obersteiner’,
Florian Kraxner', Gilberto CamaraZ, Alexandre X. Y. Carvalho”?, Stephen Polasky®"

Example of policy evaluation with
GLOBIOM-Brazil

THE FUTURE OF THE CERRADO IN THE HANDS OF THE MARKET:
DEFORESTATION AND NATIVE VEGETATION CONVERSION MUST BE STOPPED




Brazil is a major producer of soybeans

Soy is a well-known commodity-driven deforestation
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Deforestation x Soy Expansion in the Amazon
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Deforestation x Soy Expansion in the Amazon
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Deforestation x Soy Expansion in the Amazon

[ Soy Moratorium (SoyM) = First zero-deforestation agreement signed in the tropics }

Bl Deforestation (PRODES)  EHESoy Expansion (IBGE)  ===Soy Area (IBGE)
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Where do the soybeans

grow in Brazil?

MATOPIBA

Cerrado

Soy expansion between 2000 and 2016

B Amazon® B Cerradol O Othersl B Matopibal@ O Outside@Matopibal

Source: IBGE/PAM
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THE FUTURE'OF THE CERRADO IN THE HANDS OF THE MARKET:
DEFORESTATION AND NATIVE VEGETATION CONVERSION MUST BE STOPPED

The undersigned civil society organizations call for immediate action
in defense of the Cerrado by companies that purchase soy and meat
from within the biome, as well as by investors active in these sectors.
This includes the adoption of effective policies and commitments to
eliminate deforestation and conversion of native vegetation and
disassociate their supply chains from recently converted areas.

More than 70 companies have signed the Cerrado Manifesto, mostly in the consumer and
retail sectors (not the big traders such as Cargill, Bunge and ADM, or entities such as

China which buys a third of the Cerrado soybeans )
Iﬁ I 72
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- What would be the impacts of the SoyM
expansion to the Cerrado
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Scenarios
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Scenarios

Baseline SoyMExp Forest Code
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Soybeans expansion in Brazil (2021-2050)
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Soybeans expansion in Brazil (2021-2050)
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Soybeans expansion in Brazil (2021-2050)
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Soybeans expansion in Brazil (2021-2050)

Area (million ha) Production (million ton)
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Avoided (direct) loss due to SoyM (2021-2050)

Color bar values are expressed in thousands of hectares per cell.

0 50 100 150 200 250 300 0 50 100 150 200 250 300

Spatial distribution of accumulated DIRECT avoided deforestation for soybean expansion
from 2021 to 2050 due to FC (left) and the full compliance with the SoyM (right)



TRASE dataset
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Risk of future deforestation
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Soy sourced (2015): 1.8 Mton

Risk of deforestation
0.01 Mha (0.3% of
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Risk of deforestation
0.43 Mha (12% of
future deforestation to soy)
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Deforestation risk (absolute and relative)
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Deforestation risk (absolute and relative)
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Deforestation risk (absolute and relative)
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Deforestation risk (absolute and relative)
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Overview of other policy studies



Biofuels
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Climate change impacts RESTORE+ BRAZIL
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Climate change impacts
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Fragile Brazil’s NDC commitments?
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“Essentially, all models are wrong, but some are useful”
George E.P. Box

Supported by:

* Federal Ministry for the
? | Environment, Nature Csor;steyrvation,
INPE Building and Nuclear Safe
—4
RESTORE+ | | A S A based on a decision of the German Bundestag
@ . lI
- P —
Systems Analysis @ ¢

aad.the Americas *
@


mailto:soterr@iiasa.ac.at
mailto:aline.soterroni@inpe.br
mailto:alinecsoterroni@gmail.com

IDC = illegal deforestation control
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Accumulated deforestation (2001-2020)
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Accumulated deforestation (2001-2020)
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Accumulated deforestation (2001-2020)
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Total emissions — LUCF sector — Brazil
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