
1 C
o

p
y

r
ig

h
t 
©

 2
0

2
4

 b
y

 B
o

s
to

n
 C

o
n

s
u

lt
in

g
 G

r
o

u
p

. A
ll 

r
ig

h
ts

 r
e

s
e

rv
e

d
.

Seizing Brazil's Climate Potential
BRAZIL CLIMATE SUMMIT EUROPE

May 2024

BRAZIL 
CLIMATE 

REPORT 2024



22 C
o

p
y

r
ig

h
t 
©

 2
0

2
4

 b
y

 B
o

s
to

n
 C

o
n

s
u

lt
in

g
 G

r
o

u
p

. A
ll 

r
ig

h
ts

 r
e

s
e

rv
e

d
.

1. Based on submitted NDCs. 2. Modelling conducted from 2020 baseline using projected 2020 emissions. 
Note: Emission gap for 2ÁC pathway estimated to be ~14 GtCO2e (UNEP Emissions Gap Report 2023).Temperature increase refers to global warming by 2100; GD P loss (due to Global 
Warming impact) is per capita, vs. no additional global warming
Source: ClimateReanalyzer.org; Climate Change Institute; University of Maine; Climate Action Tracker, UN Intergovernmental Panel  on Climate Change (IPCC); BCG analysis

1.5ϲC -8%
GDP p.c.

2.0ϲC -13%
GDP p.c.

>4.0ϲC -30%
GDP p.c.

Decarbonizing world's economy is urgent and crucial to 
avoid major disasters and loss of wealth in this century

GDP loss (per capita) by 2100 due to 
disasters and Climate Change

2015 2020 2025 2030
20

30

40

50

60

GtCO2e

2,9°C | Current Policies

1,5°C | Paris Agreement2

2,5°C | Implementation 

of commitments 1

22 
GtCO2e

Total emission per Warming scenario 
World, GtCO2e

Historic 

emissions

2023

Gap due to 

modelling from 

2020 baseline

Total gap to 

meet ambition

Temperature 

increase by 2100:
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3

Some advances in the global agenda over the last two 
ȅŜŀǊǎ ǇǊƻǾƛŘŜ ƛƴǎǇƛǊŀǘƛƻƴΧ

Inflation Reduction Act (IRA) EU Green Deal Deforestation-Free Products
National Strategy on Climate 

Adaptation 2025

Clean energy and 
carbon reduction 
incentives through 
taxation, aiming to 
significantly cut U.S. 
GHG emissions

2022

Global Biodiversity Framework

Relevant 
advances in 
the global 
regulatory 

framework & 
new polices 

Emphasizes adaptation 
and mitigation to 
manage adverse impact 
of climate change by 
2035

Green Deal Industrial 
Plan launched - boost 
competitiveness of EU 
net-zero industry and 
speed up clean energy 
transition

2023

Adopted in CBD COP15, 
defines 4 primary goals to 
be reached by 2050 to 
ensure ecosystems 
resilience, including the 
ambition to conserve at 
least 30% of land, sea, and 
inland waters by 2030

Clean Competition Act

Introduced in 2022, it aims 
to impose carbon border 
adjustments, by taxing 
imported goods based on 
their carbon intensity 
compared to domestic 
goods (to be started in 
2025)

1. UAE Framework for Global Climate Resilience

UAE FGCR¹

Developed at COP28, 
framework aims to monitor 
adaptation efforts, e.g.  
launching UAE-Belém Work 
Program, to stablish 
measuring methods towards 
GGA's targets

Mandates importers 
and producers ensure 
products sold in the EU 
do not contribute to 
global deforestation

2023

Carbon Border Adjustment 
Mechanism 

CBAM adopted to impose 
carbon price on imports of 
certain goods entering the 
EU, aligning costs of carbon 
emissions from 
international and domestic 
goods

2022
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Χ ȅŜǘ ŜŦŦƻǊǘǎ ǘƻ ƳƛǘƛƎŀǘŜ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀǊŜ ŦŀƭƭƛƴƎ ǎƘƻǊǘ ƻŦ 
what is required

of emissions covered by 

decarbonization 

commitments by 2050

of top 1000 companies 

with targets aligned 

with +1.5 °C

of mitigation covered by 

cost-competitive 

technologies

of total need for 

climate funding 

required

Nations Companies Technologies Fundings

~35% <20% ~55% <50%
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5Source: GFMA and BCG Report ς Climate Finance Markets & The Real Economy Dec/2020; BCG analysis

Transition to NZ will require massive
investments over next three decades

Scale of change
in numbers

1

7

10

5

2 1 0

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

Global Climate Financing Need (US$ T)
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$100-150T
Total climate-aligned

accumulated investments
for the next 3 decades

$3-5T
Avg. annual investments
in 2020-50 (peak of $10T
per year around 2030)

Å Investment is expected to be 
highly frontloaded until 2035

5

C
o

m
m

e
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lly
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b
le

+

 -

Investments pursue Climate 
Solutions at scale (some of which 
are already viable)

ðRenewable energy

ðBiomass & biofuels

ðSustainable agriculture

ðNBS (carbon offset)

ðElectrification & batteries

ðGreen Hydrogen (enabling low-
carbon steel/cement)

H2

Non exhaustive
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6

Brazil's emissions & challenges highly differ from those in 
rest of the world

Total GHG emissions
2019, share of total (in Gt CO2e)

World
(excl. Brazil)

Top 10
(excl. Brazil)

Brazil

17%

13%

49%

10%

8%

21%

23%

27%

4%

16%

19%

5%

12%

11%

8%

9%

10%

4%

7%

7%

5%

5%

7%

100%

60.5

 35.2

2.4

Forests

Agriculture

Power

Manufacturing

Transport

Oil and gas

Buildings

Waste

Maritime

Mining

1. Combination of agriculture, forestry and other land use
Source: Climate TRACE; BCG analysis

AFOLU1

AFOLU1
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7

Brazil's AFOLU remained steady from 2019 to 2022 both 
for gross and net emissions

51% 48% 52% 48%

24% 26% 24% 27%

18% 18% 17% 18%
3% 3% 3%

3%
4%

2019

4%

2020

4%

2021

4%

2022

100%
2.3 2.2 2.5 2.3

Change in Land Use and Forestry Agriculture Energy Waste Industrial Processes

Brazil gross GHG emissions
Share of total (in Gt CO2e)

34% 28%
37% 29%

33% 37%
31%

37%

24% 25% 23% 24%

4% 5% 4%
5%5%

2019

6%

2020

5%

2021

5%

2022

100%
1.7 1.6 1.9 1.7

Brazil net GHG emissions
Share of total (in Gt CO2e)

Source: SEEG
A

F
O

L
U 

~
6
7
%

A
F

O
L
U 

~
7
5
%
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8

Reintroduction of control policy shows reduction in deforestation in 
Amazonia, while Cerrado presents major increase

1. PPCDAm stands for Action Plan for the Prevention and Control of Deforestation in the Amazon; 2. The regulation focuses on forest areas, but will veto, as of Dec/2024, the import of products from all 
deforested areas, incl. Cerrado
Notes: All deforestation practices in Amazon Public Areas is considered illegal, and public area is approx. 75% of total Amaz on Rainforest
Source: INPE DETER; Ibama; BCG analysis

2018 2019 2020 2021 2022 2023

5,000

10,000

15,000

Increased deforestation across the BR Biomes
In thousand square kilometers, from 2018 to 2023

Cerrado Legal Amazon Rainforest

Amazon region highly affected by 
illegal deforestation practices

Amazon Rainforest

Cerrado

Within the Legal Amazon Area, landowners must 
reserve 80% of native vegetation, leading to 
mostly illegal deforestation

Reinstatement of the PPCDAm¹ reinforced 
monitoring in the Amazon Public Areas

Drop of ~ 50% 
in the 

deforestation 
alerts of Legal 

Amazon in 2023

Landowners must preserve 35-50% 
of Cerrado area within Legal 
Amazon, and 20% of other areas

Legal deforestation has risen, 
suggesting new deforestation spots 
& expansion of agricultural frontier 

Changes in the Regulation on 
Deforestation-free products² 
might help control deforestation 
in the area

Increase of ~ 44% in the 
deforestation alerts in 2023
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Climate impact is increasingly alarming in Brazil, with severe 
floods and droughts throughout the country

Brazil faces critical economic and social risks 
from climate change, demanding immediate 
actionΧ

Χ Adaptation & Resilience initiates must be 
put into action to overcome challenges & 
avoid the cost of inaction

A&R urgency was spotlighted in 2022, 
during COP27 in Egypt

BR is taking further steps to boost the 
initiative, e.g. directing R$ 10.4B to 
adaptation projects through the Climate 
Fund

Brazil launched the first A&R program in 
2016  (PNA¹), covering 11 sectors, 

including agriculture, cities, disaster risk 
management, etc.

1. PNA stands for Plano Nacional de Adaptação à Mudança do Clima 
Source: UNFCCC; BNDES; Ministério  do Meio Ambiente; BCG analysis
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10

Sugarcane Corn Kernel

Up to 7.5

Up to 3.5

Ethanol productivity
(thousand L /ha)

1. Includes H2 derivatives (e.g. ammonia and methanol)); Blue H2 as ~15% of total LC H2 demand in Western Europe (2030). 2. Inflation Reduction Act
Source: Irena report 2022; USDA; UNICA; BCG analysis

1,052 1,103 1,122
1,285

1,626 1,685

North 

America

Africa

Avg. installed cost of onshore wind projects
(USD/kW, 2022) 

640 715 747 888 923 996 1,119

1,905

Total Set-up costs utility-scale solar PV
(USD/kW, 2022) 

Largest 
producer

$67
per tCO2e

Reforestation projects cost
(USD/tCO2e,) 

$80
per tCO2e

Global

2nd largest producer 
+80% ethanol made 

from sugarcane

Top producer
+90% ethanol made 

from corn kernel

Cost of supply LC H2 and derivates in Germany
(USD/kg, 2030)

3.7 3.8 3.9
4.9

5.6 5.7
4.7 5.2 5.3

Pre IRA²Post IRA²

Ammonia¹ (~35% of EU demand) LC H2 (~50% of EU Demand)

tǊƻŘǳŎǘƛǾƛǘȅ ŘǊƛǾŜǎ Ŏƻǎǘ ŎƻƳǇŜǘƛǘƛǾŜ ŎƭƛƳŀǘŜ ǎƻƭǳǘƛƻƴǎ ŦƻǊ .ǊŀȊƛƭ Χ
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11

Protagonist in Wind and Solar: 
LCOE: $33/MWh pre-incentives; 
7-10 GW installed yearly, with 
$10B+/yr in investments

Χ ǎŜŎǳǊƛƴƎ ŀ ƪŜȅ Ǝƭƻōŀƭ Ƙǳō ƻŦ ŎƭƛƳŀǘŜ ǎƻƭǳǘƛƻƴǎ

Green H2 : Competitive 
renewable grid and local demand 
positioning to capture 10-15% of 

global exports +2030

Increased Sustainability in 
wastewater treatment 

coverage and clean water 
supply

Worldwide Hub for 
low-carbon industrial 
products, benefiting 
from clean energy, 

competitive Green H2, 
natural resources, NBS 
supply and circularity

Leadership  in Biomass 
allowing next gen fuels 

(SAF, HVO, RNG) for 
industry and mobility 

Zero illegal deforestation 
through command and 

control (tech + law 
enforcement) & effective 
fighting of natural fires

#1 CO2-offset supplier: mitigate 
from 0.15-0.5 Gt CO2e per year by 
2030 through NBS, creating up to 

$50B of revenue pool in BR

#1 country in Regenerative Agric. at scale 
(up to 100+ Mn hectares of Crop-

Livestock-Forest Integration or no-till 
farming, +70% of cattle yields with 

pastureland recovery)

Expansion of efficient 
long-haul modals 
(waterway, rail) to 
reduce emission 

footprint

Increased investment in 
mitigation & adaptation 
projects, with the Fundo 

Clima (up to $3 Bn in 
partnerships in 2024)
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BR Climate-aligned investments expected to sum 
$2-о¢ ƛƴ ǳƴǘƛƭ нлрл Χ

Χ ǇƻǘŜƴǘƛŀƭƭȅ ŘƻǳōƭƛƴƎ .ǊŀȊƛƭϥǎ ŀƴƴǳŀƭ 
Investment Level

1. Agriculture, forestry & other land use. 2. Refers to additional investments in Brazil to support the World in the transition to Net-Zero (e.g., carbon credit supply from NBS)
Note: assumes Gross Fixed Capital Formation of Business-as-Usual growing in same pace as GDP, with 10% of climate investments occurring in 2030 and other 40% distributed between 2028-2037; 
Source: Oxford Economics; BCG Report ς Climate Finance Markets & The Real Economy; FMI; Sebrae; BCG analysis

~0.5

~0.2

~0.6

~0.8

Investment needs 

to reach Net-Zero

Up to ~$1T

BR investment potential 

to be Nature-positive (as 

a hub of Climate solutions)

Climate-aligned 

investments in 

BR (until 2050)

~$2T

$2-3T

Current investment 

level in BR per year

(2016-2020 avg.)

~300B

Up to ~180B

Total Private Investments

in BR in the year of 2030

$259B

Up to ~$480B

+85%

BR investments (BAU) New Climate-aligned investments

Transport
& others

Energy

AFOLU¹

Industry

Brazil's climate hub potential goes beyond Net Zero, 
unlocking up to $3T in investments 

~42 KB / 72,503 KB
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Sustainable
Agriculture

Regenerative
Agriculture

Biological
Fertilizers

Low-carbon
protein

2

Renewable
Energy

Renewable
Energy

Biomass
& Biofuel

Green
H2

3

Green indus-
trial products

Green BR
Industrial
products

Low-carbon
basic items
(e.g., Steel,
/ŜƳŜƴǘΧύ

4

Nature

Reforestation
& Restoration

Avoided forest
conversion

BR is #1 country in 
reforestation globally, 

holding ~10% of world's NBS 
mitigation potential (up to 

1.5 Gt CO2e per year)

1

That will enable Brazil scale up low emission economy 
pillars
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Brazil is the country with the highest maximum theoretical 
potential for Nature Base Solutions

(~1.5 reforestation; ~1.2 avoided forest conversion; ~0.2 other levers)Brazil       

China       

Indonesia       

EU       

India       

Russia       

Mexico       

USA       

Australia       

2.9

1.9

1.9

1.5

0.8

0.7

0.6

0.6

0.5

1. Annual cost below 100 USD per tCO2e mitigated or captured - Griscom et al (2020) and Roe et al (2021) reviewed the cost-effective 
potential to 1.35 and 1.65 GtCO2e/year.  Source: Griscom et al (2017), Roe 2019, BCG analysis

Global maximum theoretical potential for NBS levers in the main 8 countries and EU 
(in GtCO2e per year)

Forest Agriculture Wetland

1.3~1.7
Gt CO2e of cost-effective1 
potential per year in BR

Griscom 2017

Brazil is #1 country 
worldwide in the 2 key 

NBS levers

Avoided forest 
conversion

Reforestation & 
Restoration

Nature Based Solutions 1

~603 KB / 72,503 KB
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+ $ 120M 
Reflecting 
momentum of 
major restoration 
and reforestation 
projects 
commitments 

Nature Based Solutions 1

Source: Infomoney; The Nature Conservacy; Ambipar; Capital Reset 

Å The French insurer AXA committed $49 million in reforestation projects 

through the startup Mombak in Brazil

Å The startup will recover over 10,000 hectares of degraded pastures, to 
generate up to 6 million carbon credits

&

(2023)

Å The Nature Conservancy (TNC), Amazon & the World Agroforestry Centre (ICRAF) launched a 
project to promote agroforestry and ecological restoration in Pará 

ÅAgroforestry and Restoration Accelerator aims to transform 18,000 hectares of 
degraded land into productive agroforestry systems, engaging 3,000 local farmers, with 
potential to remove 9.6 Mn tons of carbon over 30 years

&

(2021)

Å AstraZeneca dedicated ~$ 70 million to help restore the Atlantic Forest in 

Brazil, by planting 12 million native trees across 6,000 hectares

Å "AR Corredores de Vida" project, one of the best carbon credit project globally 
according to Environmental Finance

Å AstraZeneca partnered with Biofílica Ambipar and the IPÊ (Institute for Ecological 
Research) for this initiative, creating +400 jobs and enhance the protection of 
endangered fauna and flora

&

(2023)

(2024)

Å Microsoft signed an offtake agreement for the purchase of 

3 million carbon credits over 15 years

Å re.green will restore 16,000 hectares of private land (acquired by 
the startup) in the Atlantic Rainforest
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Nature
Renewable

Energy

Renewable
Energy

Biomass
& Biofuel

Green
H2

3

Green indus-
trial products

Green BR
Industrial
products

Low-carbon
basic items
(e.g., Steel,
/ŜƳŜƴǘΧύ

4

Reforestation
& Restoration

Avoided forest
conversion

1

#1-2 exporter of most 
commodities (soy, orange 

juice, sugar, meat, corn), BR 
can continue scale-up while 

reducing emissions

Sustainable
Agriculture

Regenerative
Agriculture

Biological
Fertilizers

Low-carbon
protein

2

That will enable Brazil scale up low emission economy 
pillars
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17

Brazil has the 
resources and 
comparative 
advantages to 
grow sustainable 
food at scale

1. Land used for cultivation of crops only. It does not include land potentially cultivable but not normally cultivated
Source: Index Mundi, World Bank, Observatory of Economic Complexity, FOFAO, IPEA, BCG analysis

Sustainable 
resources

High 
productivity

exporter of many foods 
and in CO2seq potential1 #

of pastureland suitable for 
sustainable intensification89Mha

is the Brazilian crop yield ratio 
vs. world average3x

harvests on average per year 
(up to 3 in some regions)2

Advanced 
techniques

AgTechs in Brazil, 50% increase 
in last 3 years1.7k

in no-till farming & pioneer in 
regenerative practices2 #

Sustainable agriculture 2
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Brazil has a mature and robust agriculture ecosystem

Embrapa as main scientific entity

Universities/extension services

Non-exhaustive

Source: IPEA, BCG analysis

Production Cooperatives

Distributors (indirect sales)

Financial institutions 

Corporations

Associations

Focused on conducting academical research & 
spreading knowledge of 
new techniques

Usually responsible for distributing inputs, 
providing technical support and selling 
members' products

Retailers, who act as intermediary between 
corporations and  producers, when a coop is 
not present 

Responsible for delivering gov. financial 
subsidies to producers across the country + 
incremental financial products

Major input producers or food industries who 
negotiate directly with 
mid-large producers

Smaller agents focused on creating network of 
producers for topics of interest

Sustainable agriculture 3
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Sustainable practices can increase productivity, resilience, and 
reduce dependency on chemicals and GMO cultures 

2

1 Enhanced Soil Health: 

RegAgri focuses on improving soil health, 
thus  potentially reducing the need for GMO 
crops (engineered for increased nutrient 
uptake or pest resistance)

Natural Resilience: 

RegAgri  make crops more resilient to stress, 
like drought and disease, by enhancing the 
organic matter in the soil and improving 
water retention 

4

3 Reduce chemical use: 

RegAgri can reduce 60-70% use of synthetic 
fertilizers and up to -80% use of pesticides, 
which are often used in tandem with GMO 
crops

Biodiversity: 

RegAgri  promotes biodiversity in both crops 
and native species, helping to create a more 
resilient and self-sustaining agricultural 
environment, decreasing the need for GM 
crops

Brazil has +56 Mn ha of 

GMO cropsé

é RegAgri practices can 

reduce GMO dependency  

improving soil health and 

quality of cover crops 

Source: CropLife Brasil; The Organic & Non-GMO Report; BCG analysis

Sustainable agriculture 2
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Brazil has 2x the size 
of France of 
underutilized 
pastureland that can 
be converted to 
sustainable 
production

289 Mha, over a third of the Brazilian territory, have 
already been convertedΧ

5.5x
Spain

Sustainable agriculture 2

4x
California

73% (619 Mha) of Brazil's land is the Amazon and 
Cerrado, which is 27% (173 Mha) converted

+90 Mha of pastureland suitable for sustainable 
intensification

2x
France

Not exhaustive

Soy & agriculture 

expansion 

Meeting  world's demand by 

utilizing cleared pasture

in the Cerrado

Regenerating environment 

to draw carbon into soil & 
profit from benefits

Regenerative 

Agriculture

Meeting rising demand with 

Crop-Livestock-Forestry

Integration Systems (CLFI)

Sustainable Cattle 

Breeding 

¢Ƙŀǘ Ŏŀƴ ōŜ ǎǳǎǘŀƛƴŀōƭȅ ŘŜǎǘƛƴŀǘŜŘ ǘƻΧ
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The recovery of pasturelands represents a path 
to sustainably meet future food demand

Impacts of Degraded pastureland recovery

Unit/ha
Potential increase in yield

+70%

$/ha
Total  potential increase in revenue1 

+2k

M ton CO2e
Emissions reduction potential²

~110

Degraded 
pastureland recovery 
is the technique with 
the greatest potential 
:

Key transitional 
production models 

Know-how and capital-intensity are the main difficulties faced in Brazil, demanding powerful 
investments mechanisms, such as blended finance & private investments

Degraded pastureland are 
ŜƛǘƘŜǊΧ

Å Underutilized

Å Below optimal productivity 
capacity

+90 ha

degraded

Soy and agriculture expansion over 
already-cleared pastureland 

up to 30%

Sustainable intensification of 
cattle production

up to 

3 cattle 
head/ha

Productivity increase

Meet the 
demand for 
soybeans by 

utilizing already 
cleared 

pastures in the 
Cerrado

Note: Degraded pastureland have a stocking rate of 1 cattle head/ha
Source: Plano ABC+, EMBRAPA, Climate TRACE, Experts interview, Finance for a Forest-Positive Future - IFACC (2022), BCG Analysis

Sustainable agriculture 2


