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Why do we need to assess sustainability of
agriculture-based value chains?
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Energy and climate targets

EU-RED: Mixture of 10% biofuels in fossils with a 35% reduction in GHG

US EPA: Reductions of GHG emissions by 20%, 50% and 60% in relation to fossil
fuels to be classified as renewable, advanced and cellulosic, respectively. Tax
Benefits!

|IATA: GHG reduction target of 50% by 2050, compared to 2005 levels.

Sweden: 50% renewable energy and 10% renewables in the transport sector.

LYY Tax exemption for renewables!
VERKET%

*

‘n‘ CA-LCFS: Reducing GHG of 10% in gasoline and diesel by 2020.
|
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Brazilian targets

Intended Nationally Determined Contributions

PARIS2015

UN CLIMATE CHANGE CONFERENCE

COP21-CMP11

FEDERATIVE REPUBLIC OF BRAZIL
INTENDED NATIONALLY DETERMINED CONTRIBUTION
TOWARDS ACHIEVING THE OBJECTIVE OF THE
UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE

Pursuant to decisions 1/CP.19 and 1/CP.20, the Government of the Federative Republic
of Brazil is pleased to communicate to the Secretariat of the United Nations Framework
Convention on Climate Change (UNFCCC) its intended Nationally Determined
Contribution (iNDC) in the context of the negotiations of a protocol. another legal

”BraZil in ten dS tO CO m m it to redu Ce instrument or an agreed outcome with legal force under the Convention applicable to all

Parties.

g reen h O use g aS em ISSI 0 nS by 43 % b elo W This intended contribution is communicated under the assumption of the adoption of a
universal, legally binding instrument that fully respects the principles and provisions of
the UNFCCC, in particular the principle of common but differentiated responsibilities
2 005 I I ’ 2 03 0 » and respective capabilities. It is "intended” in the sense that it might be adjusted, as
eve S In appropriate, before the ratification, acceptance or approval of the Paris agreement in

light of provisions yet to be agreed under the ADP mandate.

All policies. measures and actions to implement Brazil’s iINDC are carried out under the
National Policy on Climate Change (Law 12,187/2009), the Law on the Protection of
Native Forests (Law 12,651/2012, hereinafter referred as Forest Code), the Law on the
National System of Conservation Units (Law 9.985/2000). related legislation,
instruments and planning processes. The Government of Brazil is committed to
implementing its iNDC with full respect to human rights, in particular rights of
vulnerable communities, indigenous populations, traditional communities and workers
in sectors affected by relevant policies and plans, while promoting gender-responsive
measures.
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Is agriculture part of the solution?

é ReNOVABIO mue

biodiesel

NDC: “reduce greenhouse gas emissions by 43%
below 2005 levels in 2030”

To expand the production of biofuels in Brazil,
based on predictability and sustainability, and
compatible with market growth.

Biofuels will be ranked by their life-cycle
carbon intensity
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How to assess sustainability of agriculture-
based value chains?
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How to assess sustainability of agriculture-
based value chains?
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How to assess sustainability of agriculture-
based value chains?
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How to assess sustainability of agriculture-
based value chains?
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Virtual Sugarcane Biorefinery
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Virtual Sugarcane Biorefinery
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Virtual Sugarcane Biorefinery
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Life Cycle Assessment

Resources

guantify and model the @
relevant environmental @

impacts of a product,

process or service @ S

It is @ method used to

Product
manufacturing

Distribution
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Product life cycle
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Product life cycle
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Life Cycle Impact Assessment

Human
Health

Matural
environment

Natural Area of Protection
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Life Cycle Impact Assessment

Environmental impact categories

gad s ®

Climate change  Toxicity Eutrophication Acidification Ozone depletion Energy use

Methods

IpCC

= EDIP2003
ReCiPe 1
climate change

IPCC GWP 100a CML2 Baseline 2000  ReCiPe EDIP
[IPCC] [Leiden University] [Pré, Delft, RIVM, CML] [LCA Center]
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Biorrefinaria Virtual de Cana-de-Agtcar

The sustainability assessment agricultural model

S
I




Model developed in-house, based on electronic spreadsheets, integrated
with other simulation and evaluation tools.

Management assessment model (not a plant growing model, but can be
coupled to, e.g. APSIM, DSSAT-CANEGRO).

Calculation of socioeconomic and environmental impacts.

It has been adapted to evaluate other biomass, such as corn, soybean,
sorghum, energy-cane ...

CanaSoft

Biorrefinaria Virtual de Cana-de-Agtcar



Definicdo do cenario

Sistema de

producédo de cana

Tamanho da usina

Dispersao das areas de
cana

Produtividade

Tipo de plantio

Tipo de colheita

Maquinério

Implementos

Caminhoes

Investimento inicial
Vida util

Poténcia

Peso

integrados

Calculos

Model structure

Respostas

Custos de producéo

Inventario do ciclo de

Operacdes
agricolas

Tipo de maquinario
Eficiéncias de campo
Consumo de diesel
Mao de obra

Fatores de emisséo

Uso de insumos

Areas de aplicacéo
Fatores de emisséo

Bancos de dados

vida

Resultados sociais

Fertilizantes

Agroquimicos

Residuos

industriais

Precos
Composicao



Framework

Conversion phase

Industry residues @Q Feedstock quality
A K

Optimization Canas Oft Risk analysis

Biorrefinaria Virtual de Cana-de-Acticar

Life-cycl
Production costs & @ eeyee g Labor
dataset

S

Financial analysis Environmental assessment Social Assessment
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CanaSaft_2016.01 xlsm - Excel 7 @ - x
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Entrada de dados

Descri¢ao do cenario

Automagao

Irrigagio/Fertirrigacio

Operagoes agricolas Transporte
Maquinério W Caminhd&es W Fertilizantes W Sistemas de irrigacdo W Fatores de Emissdo W Simulacio de candrios W
Agroquimicos W SEtemas '_je ghlicaciode W Custos gerais W Analise de risco W
vinhaga
indices de preco W
Resultados
[ o
=y
3\ o
4 \V Ambiental

\ Ca n a S Oft Custos de producdo W pventiio z‘;&;do et W Saida Insumo-Produto W

Biorrefinaria Virtual de Cana-de-Acucar

2 q - Avaliag8o de Impacto do
Analise de investimento ’ .
W Ciclo de Vida (AICV)

ISR rmochvery |NESSHSN o |NEEREN reticers  sorochemicals [N viessesystems [N iostonsyste - & >
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PAGINAINICIAL ~ INSERIR ~ LAYOUTDAPAGINA  FORMULAS ~ DADOS  REVISAO  EXIBIGAO  DESENVOLVEDOR Mateus Ferreira Chagas ~ H
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-
Cana-de-agticar
59 |
60 dez-15  Ano do estudo
61 SP Regido de estudo
62 |
63
64
65 1 Tamanho da usina
66 1.1 Moagem e raio médio Referéncia:
67 4.000.000 Capacidade de processamento da usina tano™
68 4,197.531 Producdo total de cana (moagem e mudas) tano™
69 0,239 Fator de aglomeragéo hacans hamw
70 35,0 Raio médio (campo-usina) km
71 200 Dias efetivos de safra dias ano™
8 |
90 | voktar |
91 .
92 H
158 *
159
160 4 Plantio
161 4.1 Sistema de plantio Referéncia:
162 0,00 Fragdo de plantio semi-mecanizado
163 1,00 Fragdo de plantio mecanizado
164 0,00 Fragdo de plantio com ETC
165 4.2 Preparo do solo para o plantio Referéncia:
166 1,00 Preparo convencional
167 0,00 Preparo reduzido
168 4.3 Area de plantio Referéncia:
169 0,00 Fragdo de plantio em drea de expanséo
170 1,00 Fracdo de plantio em &rea de reforma
171 Plantio em drea de reforma - Eliminagdo de soqueira Referéncia:

[Joperatinall machinery [ifaEpOHY| trucks [Pl feriizers agrochemicels [iiasséll vinasse.systems [fifigation | imigation syster . 5 |

scenario_descript

PRONTO




BH S E

ARQUIV PAGINA INICIAL

INSERIR ~ LAYOUTDAPAGINA  FORMULAS

C

Cana-de-agucar
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CanaSoft_2016.01.xlsm - Excel
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65 1.1
66
67
68
69

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
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99
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Operacdes mecanizadas

Operagbes mecanizadas

Eliminag&o quimica de soqueira
Eliminag&do mecénica de soqueira
Terraceamento
Contrugdo de carreadores
Manutencdo de estradas
Calagem
Gessagem
Gradagem pesada
Subsolagem
Gradagem niveladora

Subsolagem - plantio direto

Aplicagdo de torta de filtro

Aplicagdo de cinzas

Abertura dos sulcos

Abertura dos sulcos com adubagio

Carregamento das mudas

Operacédo de cobrigdo

Colheita mecanizada de mudas

Transporte interno de mudas - plantio mecanizado
Plantio mecanizado

Plantio mecanizado com adubagdo

Colheita de mudas com ETC

Transporte interno de mudas - plantio com ETC
Plantio com ETC

Plantio com ETC com adubagdo

Aplicagdo de Defensivo Plantio

Operacdo quebra lombo (nivelamento)

Adubacio de cobertura em cana planta

Adubagio com Uniport - Cobertura em cana planta

o bodtacadl w

ol

economic_results

Mo de obra
Descrigio

Operador maguinas e implementos
Operador maguinas e implementos

Operador maquinas e implementos
Operador maquinas e implementos
Operador maguinas e implementos
Operador maguinas e implementos
Operador maguinas e imglementos
Operador maguinas e implementos
Operador maguinas e implementos
Operador maguinas e implementos
Operador maguinas e implementos
Operador de colhedora

Operador maquinas e implementos
Operador maquinas e implementos
Operador maguinas e implementos
Operador maguinas e implementos
Operador maguinas e imglementos
Operador maguinas e implementos
Operador maguinas e implementos
Operador maguinas e implementos
Operador maguinas e implementos
Operador maguinas e implementos

Operador maquinas e implementos

operations machinery

Custo

(RS h)
16,95
16,95

16,95
16,95
16,95
16,95
16,95
16,95
16,95
16,35
16,35
16,35
16,95
16,95
16,95
16,95
16,95
16,95
16,95
16,95
16,35
16,35
16,95

Maquindrio

Tipo de Maquinario Magquinario

Trator Trator pneu 75 cv (4x4)
Trator pneu 125 cv (4x4)
Trator pneu 125 cv (4x4)
Trator pneu 125 cv (4x4)
Retroescavadeira Cat 416 E (Caterpillar)

Trator

Trator pneu 88 cv (4x4)
Trator pneu 88 cv (4x4)
Trator pneu 220 cv (4x4)

Implemento

Implemento

Pulverizador barra 18m
subsolador 7 hastes (Asa Cana)
Terraceador 20x26"

Plaina2,3m

Distribuidor de Calcario cap 5500 kg
Distribuidor de Calcario cap 5500 kg
Grade Pesada 32"x 9,0 mm 18 discos

2 eixos (2x)

2 eixos (2x)

Trator Trator pneu 220 cv (4x4) subsolador 7 hastes (Asa Cana)
Trator Trator pneu 125 cv (4x4) e Niveladora 20"x 3,5 mm 40 discos
Trator =

Trator pneu 130 ov (4x4)
Trator Trator preu 140 cv (4x4)
Trator Trator pneu 150 cv (4x4)

Trator pneu 175 ov (4x4)
Trator Trator pneu 180 cv (4x4)

Trator pneu 215 ov (4x4)
Trat

rator Trstor preu 220 cv (4xd)
Qutros autopropelidos Carregadora Civemasa CIV 180 {com trator)
Trator Trator pneu 75 cv (4x4) Cobridor de 2 linhas i
Colhedora Colhedora esteira A 8800 (Case) -
Trator
Trator
Trator
L

Outros autopropelidos Tr t r I t I n
oo daCtor seiectio
Qutros autopropelidos

Qutros autopropelidos

Trator Trator pneu 75 cv (4x4)

Trator Trator pneu 75 cv (4x4)

Trator Trator pneu 125 cv (4x4)

Outros autopropelidos Pulverizador Jacto Uniport 3030

. P PR

fertilizers

Pulverizador barra 18m
Cultivador ¢/ quebra (cana)

Cultivador ¢/ quebra (cana)

E

agrochemicals - vinasse_systems - irrigation_syster ...

Insumos

Insumo 1 Insumo

Herbicida - reforma (Rour,

Calcario
Gesso

Torta de filtro
Cinzas

Fertilizar

Mudas - Plantio manual
Mudas - Plantio Fertilizar

Mudas - Plantio mecanizg
Mudas - Plantio Fertilizar

Mudas - Plantio mecanize
Mudas - Plantio Fertilizar
Inseticida - plant Nematic|

Fertilizante plantio (cobei
Fertilizante plantio (cobei
Hlaekirida  sama | lackhinid | 7
4 »




Mechanization Vinasse use

Crop rotation Irrigation




Precision agriculture

Adelante > L
h

7645700

7645700

Fonte: http://www.agronews.co/big-data-descubre-la-nueva-
revolucion-de-la-agricultura/

7645500
7645500

g 8 g
H : 2
: g H
1 2 H
g g g
g g g

|
: f : =
£ ; ; =
i : 3 =
§ g g =
§ 236400 | 236600 | 236800 | 237000 237200 E 236400 | 236600 | 236800 | 237000 | 237200 § 236400 | 236600 236800 237000 237200
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Precision agriculture in sugarcane production

Average productivity, use of limestone and fertilizers in experimental areas

N

Area A: With precision agriculture
Area B: Traditional management

80.8
1268

61.6
164.4
157.2

103.0
7.1
119.0

| AeaA | AeaB

79.7
1536

83.2
204.0
125.0

159.5

90.0



USS/TC

o w o O

21
18

18,919’5

Total

B Area A M AreaB

3,6 3,7

Field reform

Precision agriculture in sugarcane production

3,5 3,9

Cultivation

Sugarcane Production Costs

7,4 7,4

II 4445

Others

(exchange rate USS 1.00 = RS 3.22)

=
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60%

40%

20%
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Precision agriculture in sugarcane production

Relative environmental results for sugarcane production

B Area A WAreaB

Climate change  Terrestrial Freshwater Agricultural land Fossil depletion
acidification  eutrophication = occupation

=
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Precision Agriculture
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Management % Monitoring Planning

@GS Toels aned Technelogies

DiatrafBialse

Process Intelligence

A p?Iy and develop technologies and tools that allow knowledge extract from crop and
-soil spatial variability aiming decision making to increase the production profitability
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LTBE’s Expirements

5

I coias
- Sé&o Paulo

© Localizag&o dos experimentos

* 60 agronomic experiments;

CIENCIA,M‘ll':ETE RRRRR ‘
INOVACOES E COMUNICAGOES /07 e rrorams
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Where are we going?
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- 1 Sustainability
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Obrigado!!

otavio.cavalett@bioetanol.org.br
guilherme.sanches@bioetanol.org.br




