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e Biofuels are necessary to de-carbonize the transportation
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* The misunderstanding regarding the relationship between Biofuels and Food
Security is a barrier to increased use
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* New policy tools create the opportunity to accelerate biofuel deployment
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* International Agencies are now working to up-scale Sustainable Biofuel
Production and Use
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Low carbon fuels are
essential to achieving our
environmental, social and

economic goals
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International Energy Agency: [E FrEeJE ZH 2R -
To limit warming below 2° C Sustainable Biofuels are needed to reduce emissions from the Transport
Sector
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50 Source: IEA Technology RoadmapBiofuels for Transport (2011)
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Mote: Modal shifts (not included) could contribute an additional 1.8 Gt CO -eq. of emission reductions.

Efficiency improvements are essential to reduce transport emissions
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Biofuels can reduce global transport emissions by 2.1 Gt CO,-eq. in 2050
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To achieve these reductions, all biofuels must provide considerable life-cycle GHG emission reductions
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To remain below 2° C of warming, Sustainable Biofuels are needed to reduce GHG emissions from the
Transport Sector
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Biofuels for Transport
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* Global biofuel sup&l rows from 2.5 EJ today to 32 EJ in 2050
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- Biofuels share in total transport fuel increases from 2% today, to 27% in 2050
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« Inthe longer-term, diesel/kerosene-type biofuels are particularly important to decarbonise heavy
transport modes
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. Lar%e-scale deployment of advanced biofuels vital to meet the roadmap targets
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Ethanol will plays an essential role in de-carbonizing transport
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* Due to technological advances corn ethanol is becoming advanced with
emissions reductions > 50% relative to gasoline
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Biofuel use is not meeting IEA Biofuel Roadmap Goals
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Biofuels production affected by policy uncertainties in a number of key markets.
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Without significant improvements of the policy framework for advanced biofuels, long-term
targets (27% in 2050) will not be met.
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Need to create new biofuel markets.
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Projected Ethanol Use in Asia is Insufficient
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Arrows indicate larger ethanol trade flows (current).
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Failure to use ethanol in Africa and Asia will be a missed opportunity to
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E10 in Asia requires 20 - 25 Billion Liters of Ethanol
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Stable ethanol demand in Asia would stimulate

investment in Agriculture in Asia; thereby, increasing yields and increasing food
security.
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Barriers to Bioenergy Deployment

FF R R O T

Lack of Awareness and Understanding of Bioenergy
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Perception that Bioenergy is Unsustainable
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Lack of Policy Stability B VA a5 4 %=

Lack of Catalytic Finance #ft = {44, & ft

Lack of Sustainable Supply Chainsiik = 1] $57 282 [ {1 3 5

Poor yields, Bad roads, etc .72k, L2, %%



Misunderstanding the “Food and Fuel” relationship
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Commodity prices spiked in 2008, including food prices.
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Biofuels were blamed.
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Since 2008, biofuel production increased but grain prices fell.
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Despite contrary evidence “Food versus Fuel” story is still propagated.
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Critics assume direct competition between Food and Ethanol that harms
the Global Poor
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For Ethanol to compete with Food .15 5 & 55 4+ B UiV B FR
1. The amount of food in the world must be limited; and
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2. The global price of grain determines local food availability.
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Hunger is NOT caused by a Global lack of food
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What causes Hunger?
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The world produces enough to feed the entire global population of 7 billion people.
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And yet, one person in eight on the planet is hungry.
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POVERTY TRAP 71 55 K15

LACK OF INVESTMENT IN AGRICULTURE MV FENAA 2
CLIMATE AND WEATHER S fi &4 1R S

WAR AND DISPLACEMENT % 4+ A9 5 2% i

UNSTABLE MARKETS 113%2h3%

FOOD WASTAGE Ji &R 2 Hunger is driven by local

conditions.
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Corn is getting cheaper: & K HT 11 5 ENE -
Supply is meeting demand at the global level.
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Long-term price of maize in real terms 1908 — 2024
1908 — 2024 F A KIASL BRI % (38 70/1E)

Real Maize Price = = == | ong Term Trend
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Note: The US yellow #2 Gulf maize price is used as a benchmark for the coarse grain world market price. This price is recorded back to
1960 in World Bank datasets as monthly data. Monthly prices were converted to annual averages using the maize marketing year
September-August. For the years 1908-59 the series is extended using the relative changes in “corn price received” from the USDA
quickstats. Nominal prices are deflated using the consumer price as reported by the Federal Bank (www.minneapolisfed.org/
community_education/teacher/calc/hist1800.cfm).
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Global Corn Supply has proven to be elastic in response to increased demand for

Feed and Fuel
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The Hightower Report
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In 2016 corn is selling between $3.50 and $4.00 a bushel, yet ethanol
production is as high as ever.
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Speculative Buying Drives Corn Rally as Farmers Sell
Commercials sell to hedge as funds bet on inflation
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OECD-FAO Outlook: Main uses of cereals in developed and developing countries
2014 -2024
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The dominant use of coarse grains is for animal feed.
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U.S. corn for ethanol is from increased production.
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Investment drives annual increases in U.S. corn yields
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Corn and Sugar Yields lag in Developing Countries;
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Investment and improved agronomy are needed; &
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Stable demand from biofuels would de-risk investment
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The real threat is that grain prices will drop
and suppress investment in global agriculture.

/" Don’t bother growing ) —
your own food . . . Just 3
eat our cheap corn!
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Extremely low food prices suppress market entry
by developing country farmers forcing them to
remain in the POVERTY TRAP of subsistence
agriculture.
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World Food Program
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2. LACK OF INVESTMENT IN
AGRICULTURE
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3. CLIMATE AND WEATHER
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4. WAR AND DISPLACEMENT
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5. UNSTABLE MARKETS
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6. FOOD WASTAGE R 7R %%

Hunger is driven by local

conditions.
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For Developing Countries to NOT produce ethanol is a lost opportunity to boost global
agriculture.
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» Bioenergy can increase food security when investment and technology improve the overall
agricultural productivity and food availability.
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» While higher food prices can reduce food accessibility, bioenergy can increase rural family
incomes and hence improve the ability to purchase food.
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» New infrastructure built to support a developing bioenergy
sector, can improve access to markets in various industry ( scope
sectors, thereby increasing overall accessibility.
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Bioenergy & Sustainability: Bridging the Gaps

2015 Scientific Committee on Problems of the Environment (SCOPE)
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2015 A5G ] @i R} 725 1 4x (SCOPE)

SCOPE * FAPESP « BIOEN + BIOTA « FAPESP CLIMATE CHANGE

Bioenergy &
Sustainability:
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bridging the gaps




UN Food and Agriculture Organization studied

B E FS the impact of bioenergy on food security
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Bioenergy Bioenergy : Bioenergy

; Bioenergy and
and Food Security - and Food Security and food security

Food Security

The BEFS Anahrical Frameweark I The: BEFS Anakes for Tanzania

Thue: BEFS Analyses Tor Fasud

®

Suppariing
the policy machinery
in Peru

{*BEFS

Result: Bioenergy is neither automatically good, nor
automatically bad for food security - it depends
on how it is produced.
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The Global Bioenergy Partnership promotes the sustainable
production and use of bioenergy.
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Global Bioenergy Partnership
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GBEP Timeline: =ERA:- W ReIG Ak LI 18] 3%

2005 GBEP founded to promote “the continued development and
commercialisation of renewable energy ... particularly in developing
countries where biomass use is prevalent”.

2005 GBEP L, BT “ Al HARRIEA W & AR i, JOHAEEY)
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2007 GBEP creates a Task Force on Sustainability to develop criteria and
indicators of sustainable bioenergy development.
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2011 GBEP releases Version 1 of its Methodological Framework for GHG
Lifecycle Analysis of Bioenergy
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2012 GBEP publicly releases report on 24 indicators of sustainable bioenergy
production and use
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GBEP developed 24 indicators of sustainable bioenergy

production and use
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1.

GBEP is the only initiative seeking to build consensus among a broad range of national
governments and international institutions on the sustainability of bioenergy.
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The GBEP sustainability indicators do not feature directions, thresholds or limits and do
not constitute a standard; nor are they legally binding on GBEP Partners.
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Measured over time, the indicators will show progress towards or away from a
sustainable development path as determined nationally.
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GBEP indicators of sustainable production and use of bioenergy provide a

framework and a toolkit.
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1. Life-cycle GHG emissions 9. Allocation of land 17. Productivity
ERMERESHHR TihEcE g
2. Soil quality f10. P”Ci Sl TGl et 18. Net energy balance
+ RS ood baske! SRR T
EERE—RFNETER
3. Harvest levels of wood resources | 11. Change in income 19. Gross value added
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4. non-GHG air emissions

FERESHESHK

12. Jobs in the bioenergy
sector
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20. Change in consumption of
fossil fuels and traditional
biomass

ERRERMEREMEHTEMIEL

5. Water use and efficiency
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13. Unpaid time spent by women
and children collecting biomass
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21. Training and re-qualification
of the workforce
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6. Water quality
KIERE

14. Access to modern energy
services
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22. Energy diversity
RETR ST

7. Biological diversity

EYSHEE

15. Mortality and disease due to
indoor smoke

23. Infrastructure and logistics
for distribution of bioenergy
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SUSTAINABILITY SUPPORT TOOLS
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» After 2008 international agencies and groups did research and developed tools to support
sustainable bioenergy production and use
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Global Bioenergy Partnership
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Key messages on bioenergy from FAO’s work
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\D *Tools are now available to help
governments and operators reduce risks and

enhance opportunities of bioenerﬁgﬂ)]/
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*Per se biofuels are neither good nor bad.

What matters is the way they are managed
MAR L8, AR T R AR — T 6, EE R EHE .
*Small-scale bioenergy is important for rural

livelihoods and not very risky y
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Food and Agriculture Organization of the United Nations




SE4AIl Sustainable Bioenergy Group
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The SBG will promote
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Knowledge enhancement and information

sharing JIN5& KR ANE B HY 70 =
Policy and sustainability support
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Deployment support
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To drive the deployment of sustainable
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Increased Agricultural Productivity
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Energy from Municipal Solid Waste
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SUSTAINABLE

f\HJERGY FOR ALL
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Leveraging International Institutions to Drive Deployment
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Regional Development Banks
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Development Assistance
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( SUSTAINABLE
Q«ERGY FOR ALL

PUBLIC SECTOR PRIVATE SECTOR
NS A Wi,
Governments Donors Multinationals — WBCSD
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Multilateral Organizations Local Entrepreneurs
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Development Banks Private Capital
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Sustainable Bioenergy Group connects the Private Sector to SE4All
countries and Stakeholders
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The Low Carbon Fuels LCTP is deploying

technologies to mitigate emissions from the

transport sector.
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Low Carbon Technology -Partnerthiﬁe y st s
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Large—scale deployment of sustainable biofuels will require joint effort

between the businesses and governments.

ARSI RE IR RS 3 i A VR BURF 038 0 &1

- / SUSTAINABLE

LOW’Carbon bhnology Partnerships initiativé \-

Public support for the transition to low carbon fuels should
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Increase market demand for low carbon fuels,
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Promote investment and support for innovation and R&D,
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Provide clear standards for sustainability criteria based and reward emission
reduction performance,
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Provide policy stability, including carbon pricing systems, so as to boost investor
confidence.
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Biofuels for Sustainable Development in Asia
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Stable policy support for ethanol in Asia will
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. De-risk regional trade in ethanol; and
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. Increase regional investment in Agriculture.
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U.S. and Brazilian ethanol can jumpstart use in the region.
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