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Climate Change
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Global warming is the biggest threat to the future of the worid,
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according to World Economic Forum Global Risk Report 2016

Costs to mitigate:

Last year’s cost to mitigate
CO2 emissions in the world
was US$3,7 trillion or close
to 3% of the world GDP
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COP 21 - Paris Agreement
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188 countries agreement:
global warming < 2° above pre-industrial levels.

~ The urgency of action and
‘the high cost of inaction

1 According to UN oficial event-on April 22nd; 2016
2and 3 GRFA




Pathway to 2°C
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Transport and global emissions
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Transport has a relevant share in global GHG emissions

Greenhouse gas emissions by economic sectors

Industry
11%

Electricity and
heat production
25%

Buildings

Other energy 12%
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Industry Ilif‘:g}gy
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14% 24%
Buildings
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Direct GHG

emissions

In 2010, the transport sector was
responsible for approximately

149 of global GHG emissions

EJ

Evolution of global energy consumption per
transport mode since 1971
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Notes: Light-duty vehicles are
cars and light trucks (up to
3.5 ton); heavy-duty vehicles
are trucks and buses

B 2-, 3- and 4- wheelers
[l Heavy-duty vehicles
B Light-duty vehicles

Fossil fuels are responsible for
63% of energy consumption
of all transport modes

Share of final oil consumption (%)



The contribution of ethanol
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Ethanol Life Cycle Analysis (LCA) - GHG Emissions

Ethanol generates environmental benefits from the field until the end use, absorbing most of
the CO, emitted in its production and consumption.

Planting and Emissions

Light vehicles ’
o harvesting*
SnriElEhs. Total emission: Balance

1.520 kg CO, 2.961 kg CO,

Ethanol:

In the

full cycle, — 20 159 (G0 e |
Ethanol e '
E?gz?:rg: emissions are é\bégépﬁ'gm&b | Gasoline: N
50 kg CO, 899/, ' = 2.280 kg CO,
lower than
gasoline. Mitigation:

2.020 kg CO,

Each 1 m3
of ethanol
mitigates
2 tons CO,

(*) Considering 50% of mechanized harvest and 50% of manual harvest. Data refer to the emission of CO, per thousand liters
Sources: Isaias Macedo, UNICAMP; Joaquim Seabra, PhD thesis, Unicamp, 2008.



The potential global impact of
using ethanol instead of gasoline
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The potential contribution of ethanol

Brazilian case (According to Brazilian INDC - COP21)
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If Braziian etanol production reach 45 bl liters by 2025 and 54 bl liters by 2030, avoided

emissions will represent almost 1.5 billion ton of CO, eq. in the next 14 years**




The potential contribution of ethanol

CO, mitigation
estimative considering
the adoption of global
blending with
gasoline, and a global
demand of 1.3 triillion
liters (Otto Cycle).

Ethanol
consumption
(Bl liters/year)

Blend (%) 7,7 (current) 10 15 20

Source: Isaias Macedo (Unicamp), Anélise Copersucar



Feasibility of expanding ethanol
production worldwide
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Sugarcane:
Already
produced in
more than
100 countries




Projected change in

TR

B ow (<10%) | Extremely high (>80%)
Value in year 2030; business B Low-medium (10-20%)

| Arid and low water use
as usual)

B Medium-hugh (20-40%) | No data
| High (40-80%)

Source: WRI, 2015




Low carbon pricing innciatives
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Existing, Emerging, and Potential Carbon Pricing Instruments

Implemented or scheduled for implementation

. Under consideration

Source: World Bank, 2014a



Next steps
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Next steps

It is urgent to take actions to control
global warming, and faster,
transforming COP21 aspirations into
planning and public policies

Public policies must include carbon
pricing as a mechanism of GHG
emissions reduction

Adopting stable rules that assure
predictability for a new investment
cycle in ethanol production.
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