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Climate Change

Change in average surface temperature 1901-2012
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Source: IPCC Fifth Assessment Report, 2013

Brazil is among the regions with the largest observed temperature increases




Climate Change
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Fonte: IPCC Fifth Assessment Report, 2013

GHG emissions continue to rise because of human activities, especially from intense
and growing fossil fuel combustion, followed by deforestation, whose contribution
decreases and can be virtually absorbed by terrestrial sink.
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Brazilian Voluntary Commitment

to reduce between 36.1% and 38.9% of its projected GHG emissions by
2020, through National appropriate mitigation actions
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Total emissions in 2010 were 60% below emissions projected for 2020
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Brazilian GHG emissions - 2005-2010
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Source: MCTi, 2013.

Forestry and land use sector showed a great decrease, but emissions from other
sectors have increased, either if they are far below what was projected for 2020.
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Brazilian mitigation & adaptation plans
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Brazilian energy supply

Non renewables — 54% Renewables — 46%

H 1
Coal 5.4%  Yranium 1.5% 14%, Hydropower

Gas 10.3%

11.6% Wood

Oil 36.6% 17% Sugarcane

3.4% Other Renewable

I
Other :
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Power supply

Hydro > 30MW = 70%

Source: Brazilian Ministry of Energy, 2010



Liquid biofuels in the World

USA _ World biofuels production, 2005

World bicfuels annual production Brazil (million liters of fuel)
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Figure 14: The production of biodiesel and ethanol has increased  Figure 15: United States and Brazil are among the greatest pro-
substantially in recent years. (Source: Earth Policy Institute, 2006).  ducers of biofuels today. (Source: Earth Policy Institute, 2006).
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Liquid biofuels in the World

Consumo de Biodiesel

a4
mEUA
m Alemanha o o
3 -
- = Brasil
E m Argentina
= o = ke . e BN N
&
0
=
p=
T - S—
= 5 |
@ [
e n|
. B | 1
jan/10 abr/10 jul/10 out/10 jan/11 abr/11 jul/11 out/11 jan/12 abr/12

Fantes: ANE, EIA/DOE, UFOP, INDEC
Elaboractio MIME

Consumo de Etanol

60
mEUA
50 ||
m Brasil
E 40 ( —
18]
e
oy
2 BB e
===
= 0 [
i o R IO
o0
L]
jan/10

Fontes: MAPA, EIA/DOE
Elaboractio MME

Slide 11



Sugarcane land use in Brazil

&

Farming (2007) Area =
(Mha) <

(o]
Soya 23
Corn 12 RN
Sugar cane 7 PB
Agriculture 70 o

Cattle 180 AL

Country total area

851 Mha (100%)

Cultivated land area
70 Mha (8%)

Rural properties
area 355 Mha (42%

Amazon forest 400 Mha
f Pantanal 13 Mha
Sugarcane cropland for fuel Atlantic rain forest 3 Mha

0
3,5 Mha (0.5%) Sources: CGEE - NIPE-Unicamp, IBGE and CTC
Source: IBGE, 2008 Slide 12
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LACAf-Cane study (GSB/Fapesp)

LACAf I LAQAF I LI\CAf n LACAf IV
Bioenergy from Sugar Geospatial Analysis & Social Aspects of Environmental
Cane in Selected LACAf Modeling Relevant to Bioenergy Emphasizing Analysis of Bioenergy
Countries Bioenergy LACAf Countries Scenarios
» Diagnosis e Pasture & livestock ® Retrospective e Water
 Near-term potential * Energy crop * Predictive * Soil
e Integrated Analysis  Database * Biodiversity

\ * GHG
\ AN 7

Forward-looking, frontier-extending analysis

p ) ¥
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Test Working Hypotheses

» Possibility of making room for biofuels at very
large scale while honoring other priorities

» Systematic approach to food & bioenergy =
synergistically address multiple human needs
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LACAf-Cane study (GSB/Fapesp)

Conceptual Scheme Assessment
Country / Region Case Stufj'es
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Distillery Distillery | | Micro-distillery * R&D environment
Vertical integration | [Outgrower scheme small-scale |l¢=-p| ° Available markets
* Agricultural systems
L J » Farm size/scale
Hybrid Biorefinery « Land tenure
Vertical + Outgrower
______________________ B S S
\ 2
Aiming at: ... and, at the same time: Bl G s
+ Food security * Minimize biodiversity losses .
- GHG emissions « Protect soil, water and air l" ——— > * Literature
+ Rural income —>| - Promote fair labour conditions * Expert knowledge
+ Energy self-sufficiency * Comply with environmental laws « Field work (in situ)
\_/_ * Apply ‘good’ agricultural practices
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LACAf-Cane study (GSB/Fapesp)

Scale of project
—

Smallholdersand outgrowers Large industrial farms 100s-

1s-10s ha 1000s ha
n g Type 1 projects Type 2 projects
7 e = —
L") b | = > 2 | e.g. small-scale biofuel e.g. commercial farmers in S.
O 'g 2 22| projectsfor rural Africa or mines in Zambia
-8 Q %’ = E electrification producing biofuel for own
5 - use
o E .
) a g’ Type 3 projects Type 4 projects
o > |3
"q',' % § e.g. outgrowers linked to e.g. large-scale commercial
< = commercial plantationsor plantations
© & 8 £ | smallholderslinked to
= ® © 2| commercial biofuel
\ 2 Eo processing plants

Figure 1: Typology of biofuel projects in Africa
Source: Adapted from (Haywood et al., 2008; von Maltitz et al., 2012).
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Feasability biofuels studies in Africa

i REPUBLICA
CENTRO-AFRICANA
; e

MAURITANIA

No ambito do MoU Brasil-EUA (financiado pela SGEAT)

No ambito do MoU Brasil-EUA (financiado pela FINEFP)

No ambito do MoU Brasil-UEMOA (financiado pelo BNDES)

REP. DEMOCRATICA
DO CONGO

ZIMBABUE
_ BOTSUANA
NAMIBIA

AFRICA DO SUL

- No ambito da iniciativa Brasil-UE (fi iado pela Vale)
No ambito da iniciativa Brasil-UE {ainda sem fonte de financiamento)
- Bilateralmente (financiado pela Vale)




Agro-environmental zoning in Africa (FGV)

Methodology

Analise de Projeto Executivo Project Finance Implementagio do
Viabilidade Produgdo de Bicombustiveis & Estruturaglo f Projeto i




Agro-environmental zoning in Africa (FGV)

Mozambique — agro-climatic zoning
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Agro-environmental zoning in Africa (FGV)

Mozambique — results for fourteen crops

Palma Capim  Algoddo  Girassol  Soja Eucalipto
Elefante
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Agro-environmental zoning in Africa (FGV)

Mozambique — recommended projects

Praoject: Soybean

Ruegion: Caba Ceigsco

Aruan: 66 000 s

Crush - 37.620 tons per yoar of soyboan oif]

156 420 tons per yoar of soyboan moal.

CAPEX (agricubioral & industriall: USD 1200 miion
OPEX (agricdtural & incdustral): USD 41 £ milion;
IRR 287

Praject: Sugarcare (Sugar & Ethancl)

Rogion: Za~bérna

Arun 72 940 s

Process: Z million tons per yoar,

(agriculural & industriall: USD £71.4 milion

P ral & Hdustral): USD 27.7 milion;

.

Project: Biomass (Elephant grass)

Ragion: Namaula & Zambeaeria

Project area: 2 300 ha;

Total production: 50 000 tonnes of biomass and " C
4 M

Estimated investment (agricultural and industrial):
USD 22 milion;

1 IRR: 2275

Project: Biomass (Elephant grass)

Region: Napuls o Zambérsis

Area 1. 530 ha,

Production: 36 225 MWhiyear,

CAPEX agriculiural & ndustrial): USD 12,3 milon;
OPEX [agriculural & industcialy USD 1,1 milon
IRR: 12%.

-

Promct: Biodiose! (Palm)
Regicrn Lugels, Milange cu Namarrod

RR: 7 2% Area 12000 ha;
IRR: 22% Production: 72000 1ons pam ol por year (tloplk
CAPEX (agrcutural & incusral) USD 74,9 milior
VT oosogse & CuEthmm OPEX (agricubliural & industrial: USD 19,28 milon;
e —_e —— B — [ e — IRR: 257
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Opportunities for tech-transfer study (lrena)
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Opportunities for tech-transfer study (lrena)

a) Empowerment of - Different feedstock options and their competitiveness

Institutional Capacity - The current opportunity of sugarcane bioethanol in the region

- Technical solution adopted in the agricultural and industrial phase of
bioethanol/sugar production for reducing environment impacts

- Competitiveness of bioethanol production for domestic and export market
(regional, international)

- Incentives to promote the bioethanol production (e.g. tax exempt, blending

|_

— mandates),

’5 - The land footprint for bioethanol production to meet: (1) domestic market;
“(; (2) International market, and the land potential for expansion at the country
= level

o evel.

é - Planning tools as agro-ecological zoning, mapping and zoning to address item
') f

- Environmental planning

- Water managements issues and potential at the local level

- Policies and regulatory framework applicable to promote bioethanol industry

- Viable possibilities for Local content and possible policies to increase local skill
and employment and enhance the benefits for local people

- The needs of education, training and capacity building of farms, local
entrepreneur, petrol companies, financial institution and the wide range of
stakeholders involved in bioethanol sector

- Policies to include bagasse co-generation into IPP projects, access to the grid
and level of tariff
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Drivers for TT

Opportunities for tech-transfer study (lrena)

b) Increase
awareness,
absorptive capacity
and general
capabilities of farms
and outgrowers,
local private sector,
existing sugarcane
mills

- Technologies and best management in the agricultural side and logistic
considering African conditions

- Opportunity for Inclusion of small holders / outgrowers in the feedstock
supply chain and contracting schemes

- Improvement of logistic of sugarcane, including rationalization of transport
and clustering of outgrowers

- Contracts/schemes for the supply of feedstock between outgrowers and mills
/ security of feedstock

- Credit access and finance mechanisms for bioethanol; finance availability to
small farmers and industry in general

- Opportunities for SME’s across the entire supply chain

- Integration of new distilleries with the traditional sugar mills

- Evaluate competitiveness and markets for bioethanol from sugarcane in

Africa context
- Better practices and technologies for the industrial process

c) Support research:

breeding, genetics,
physiology and
biotechnology
/collaborative
research

- Improving varieties of sugarcane — multipurpose varieties for bioethanol,
sugar and electricity
- Improving soil condition

d) Increase capacity

- Finance sector to understand feedstock procurement risk and mechanisms for risk
mitigation

- Capacity building and training of human resources for enginnering, business model,
project design, installation, system integration, operation and maintenance.




e) Institutional

support

Drivers for TT

Opportunities for tech-transfer study (lrena)

- Support the creation of regulatory body for monitoring bioethanol/fuel market, and
quality and standards of the bioethanol

- Support in identifying the best operational model of blending anhydrous bioethanol
with gasoline and for distribution

- Mechanisms for price parity between hydrous bioethanol and gasoline (if hydrous
bioethanol is a focus)

g) Capacity building

monitoring quality and standards of bioethanol to the final consumers
(national or international)

blending bioethanol anhydrous with gasoline

Logistic of distribution of bioethanol to final consumers
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Low-carbon energy technology transfer study (CGEE)

Technology transfer from Brazil

Technology transfer to Brazil

SOUTH-SOUTH SOUTH-NORTH

SOUTH-SOUTH NORTH-SOUTH

Fuel and heat

Natural Gas
GNL (liquefagdo e regasificagéo) No No No Yes
GTL (gas-to-liquid) No No Yes Yes
Coal
CTL (Coal-to-liquid) No No Yes Yes
Ethanol
First generation (sugarcane) Yes Yes No No
Second generation (sugarcane) Yes Yes No Yes
Solar Yes No Yes Yes
Charcoal Yes Yes No Yes
Biodiesel Yes No No Yes
Crosscutting technologies
CCS Yes A No No Yes
Smart Grid Yes A No No Yes
Storage (bateries) Yes A No No Yes
Social technologies
Clean fuel for cooking - LPG, wood, ethanol Yes No Yes Yes
Rural electr. & energy effic. for low-income families Yes No Yes Yes
Solar (low temperature) for low-income families Yes No Yes Yes




Technology transfer from Brazil

Technology transfer to Brazil

@ SOUTH-SOUTH SOUTH-NORTH SOUTH-SOUTH NORTH-SOUTH
Electricity generation technologies
Natural gas
Turbines No No No Yes
Micro Turbines No No No Yes
Coal
Pulverized (Critical, Supercritical,Ultra-Supercritical No No Yes Yes
Gasification (IGCC) No No No Yes
Circulating Fluidized Bed No No Yes Yes
Nuclear fission (gen IllI+ and 1V)
Fuel production Yes Yes No Yes
Reactors No No No Yes
Solar
Photovoltaic (Si) No No Yes Yes
Concentrating solar power No No No Yes
Wind Yes No No Yes
Biomass
Biomass integrated gasification combined cycle Yes A No No Yes
Advanced biomass cogeneration systems Yes Yes No Yes
Hydro
Small-scale Yes No No Yes
Medium and large-scales Yes No No Yes
Hidrogen
Fuel cells Yes Yes Yes Yes
Production and storage Yes Yes Yes Yes




Brazilian encouragement programs for Africa

 Pro-Renova - renewables development — Ministry of Foreign Affairs

* Pro-Africa — R&D cooperation — Ministry of Science, Technology and

Innovation

* Pro-Savannah - research Improvement and transfer of technology to

develop agriculture in the Nacala corridor — Embrapa

» Platform — technical cooperation to support the agrarian innovation —

Embrapa

» Cotton 4 — Development of the Cotton Sector in Benin, Burkina Faso, Chad

and Mali — Brazilian Cooperation Agency (ABC) with UNDP, Embrapa
» Special found — investments — BNDES&AfDB

« Trilateral agreements — biofuels development — with USA, EU, UEMOA
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Marrocos

BUNGE MAROC

PHOSPORE SA —~—__

ANDRADE GUTIERREZ/
ZAGOPE
Cabo Mauritania
ARG Verde E
.

Senegal

Brazilian companies in Africa

ANDRADE
GUTIERREZ/
ZAGOPE Icc
RANDON ~—— o ANDRADE
Tunisia GUTIERREZ/
ZAGOPE
PETROBRAS

QUEIROZ GALVAO

-

GRUPO
BERTIN
MARCOPOLO
RANDON

Argélia

ODEBRECHT

Djibouti

PETROBRAS L
Guiné— v—’
ASPERBRAS / k
OAS
ODEBRECHT VALELibé”a
VALE Gana,
ANDRADE GUTIERREZ/ .
RADON
ZAGOPE L, e Quénia
0AS gliné Equatorial abio
ODEBRECHT ARG VALE
QUEIROZ GALVAO DRADE GUTIERREZ/ V.
ANDRADI\EN GESTIERREZ/ OIZ%EASISEPCEHT { RS ANDRADE SUTIERREZ/
- EIROZ Tanzania ZAGOPE
ZAGOPE QUEIROZ GALVAO %L/J\LvA% ODEBRECHT
GRUPO VALE . PETROBRAS
ODILON ASPERBRAS )\ VALE
PETROBRAS CAMARGO Angola ? [} VALE
POSITIVO CORREA -Malaui
INFORMATICA ESCOLAS FISK
FURNAS
LIVRARIA NOBEL
MUNDO VERDE
MISTER S’HEIK ODEBR 0
0 BOTICARIO °
ODEBRECHT h ANDRADE GUTIERREZ/
PETROBRAS ofambique ZAGOPE
POSITIVO CARMAGO CORREA
INFORMATICA ELETROBRAS
QUEIROZ GALVAO FIDENS
RICHARDS ODEBRECHT
BR FOODS
SAPATARIA DO PEnggRAS BUSCAR PETROBRAS
FUTURO ONIBUS POSITIVO INFORMATICA
SUPPORTCOMM MARCOPOLO QUEIROZ GALVAO
TOTVS 0 BOTICARIO SUPPORTCOMM
VALE RANDON SUZANO PAPEL E
UNIHEALTH VALE CELULOSE
WEG VALE
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Low-carbon transitions for African development

Bioenergy to promote the transition from
poverty, improper health, environmental degradation to
more food, better health and stronger local economy

THANK YOU!

Marcelo Poppe

mpoppe@cgee.org.br
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