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We consider current food security issues, review recent research
with a focus on drivers, and consider the world’s two largest
biofuel production systems: Brazil sugarcane and US maize (corn)
ethanol. These two systems represent nearly 90% of global ethanol
production. We attempt to answer the following questions:

 How does feedstock use for biofuels interact with food security
and global food prices?

* Can biofuel policy changes in these nations reduce the
likelihood of food price crises for the poor?

We conclude with observations and recommendations for moving
forward constructively.



Food Security is only recently being defined and
measured in more consistent manners

| LATIN AMERICA |

* Food security: when all people at AVAILABILITY
all times have physical and :
economic access to sufficient, safe |
and nutritious food...for an active
and healthy life (FAO 1996 World STABILITY
Food Summit). Four main

ACCESS

dimensions:

— Auvailability UTILIZATION

— Access | SUB-SAHARAN AFRICA |
— Utilization AVAILABILITY

— Stability T 1

* Food security is basic human right o

* Key causes of hunger include
poverty, lack of social safety net
(weak governance), disasters
(weather, political), and lack of
local production capacity (FAO SOFI
reports 2009-14).

STABILITY ACCESS

UTILIZATION

Source: FAO State of Food Insecurity in World (SOFI) 2014



World hunger is decreasing. Most under-nourished
people (92%) are in Asia and Africa

The changing distribution of hunger in the world: numbers and shares of undernourished people by region,

199092 and 2012-14

2012-14 Number Regional share
(miliions) (%a)
1990-92 201214 1990-92 201214
M Developed regions 20 15 2.0 1.8
(2} Southarn Asia 292 276 28.8 343
(® Sub-5aharan Africa 176 214 17.3 26.6
(1) Eastern Asia 295 181 291 20,0
South-Eastern Asia 138 & 13.6 79
(3 Latin America
and the Caribbean L) 37 B8 46
Westam Asia 8 19 0.8 23
(1) Northaern Africa 6 13 0.6 16
i) Caucasus and
Central Asia 10 b 0.9 0.7
) Oceania 1 1 01 0.2
(Total = 1015 milion) (Total = 805 million) Total 1015 805 100 100

Noter The areas of the pie charts are proportional to the tofal number of undemourshed in each period. Data for 2012-14 refer to provisional estimates. All figures are rounded.
Sowrce:r FAD.

Source: FAO State of Food Insecurity in the World (SOFI) 2014
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Experiences with food insecurity
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1. At global scale, there is
plenty of land and food
production; distribution and
cost are key issues for poor.
2. Local investment in
agriculture and effective
social safety nets for the
poor are essential to
improve food security.

3. Additional factors
contributing to food
insecurity:

« 40+ years of food aid,
over-production

 Lack of market incentives

« Lack of access to
financial resources

* Price volatility

* Yield gaps

Sources: World Bank (Chart); and FAO Annual reports on State of Food Insecurity (SOFI) in the World



Experiences with food insecurity 1. At global scale, there is
indicate that: plenty of land and food
production; distribution is
an issue for the poor.
2. Local investment in

Key researCh queStion: agriculture and effective
How do biofuel po"cies social safety nets for the

poor are essential to

actually interact with the improve food security.

3. Additional factors

Conditions and contributing to food
processes that insecurity:

. « 40+ years of food aid,
determlne fOOd over-production
- u, o I_ k f k t t
insecurity? Rt

financial resources
* Price volatility
* Yield gaps

Sources: FAO Annual reports on State of Food Insecurity (SOFI) in the World



Total land (thousand ha)

Land Availability — huge areas suited for rain-fed
agriculture, especially Africa and Latin America
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Low Agricultural Productivity correlates with
more severe Food Insecurity

FIGURE 6

Share of countries in each malnutrition category, by level of agricultural productivity

Percentage of countries
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Level of agricultural productivity (agricultural GDP per worker)

Malnutrition category:

Stunting and micronutrient deficiencies (AB) Stunting, micronutrient deficiencies and obesity (ABC)
Micronutrient deficiencies (B) Obesity (C)
Source: FAO
Micronutrient deficiencies and obesity (BC) No malnutrition problem (D) (2013 State
of Food and

Notes: n is the number of countries characterized by each level of agricultural productivity. Agricultural productivity
is derived by dividing agricultural GDP (in 2010 measured in current US dollars) by the population economically active Agricu|tu re;
in agriculture. Malnutrition categories are those illustrated in Figure 4. SOFA
Sources: Authors’ calculations using agricultural GDP data from the United Nations (2012) and data on agricultural )
workers from FAQ, 2013. Sources used to determine malnutrition categories are those used for Figure 4.



Food security remains a problem for 800 million
people. How can we reduce food crises?

Some proposed “solutions” have targeted biofuels:

1. Simply forget biofuels

* Focus on solar, wind, conservation

2. Only use “non-food” crops for biofuels

* Several NGOs and governments testing this idea

3. Change policies so biofuel production adjusts in
response to food crises

e Recommendation from the November 2013, 40th
Meeting of the United Nations Committee on Global
Food Security

Let’s consider each...



Commonly proposed “Solutions” to mitigate
food price crises

1. Simply forget biofuels to focus on solar, wind
and conservation

— Solar and wind can play important roles

* But they cannot, in near to medium term, alleviate needs
for liquid transport fuels

* Aviation and long-haul shipping -
require dense liquid fuels - 1o,
— Conservation should always '
be first priority — but alone
it is insufficient to provide . 23%
energy security and meet o
societal development goals 7 130

Total: 116 EJ

Chart: IEA 2011 Roadmap: Biofuels role Il Hydrogen Gasoline Diesel [l Jet fuel
in projected 2050 transport fuels Heavy fuel oil CNG and LPG M Electricity Biofuels



Studies that prioritize other renewables still
rely on bioenergy for large, essential role to
help society address climate concerns

Average
ABSOLUTE BIOENERGY CONTRIBUTION (EJ) 138 EJ

0 50 100 io1s0
IEA2DS

GEA
Efficiency

IPCC
Compiled
Scenarios

ECOFYS/
MALE *Based on Final Energy
Greenpeaoce

Energy
Revolution

0 10 20 =
PERCENT BIOENERGY CONTRIBUTION Avercge
|Primary except where otherwise noted) 24.9%

Source: B. Dale et al., 2014

To address climate change, we need bioenergy and biofuels



Commonly proposed “Solutions” to mitigate
food price crises

2. Only use “non-food” crops for
biofuels

— Several NGOs and governments
testing this idea
* Evidence to date...

— Non-food crops lack investments to
improve seeds, develop infrastructure and

markets www.npr.org: “How A Biofuel
_ Dream Called Jatropha Came
— Evaluations (e.g., NL Agency 2010 Jatropha Crashing Down”

Assessments) of multiple efforts to develop (August 21, 2012)

biofuels using non-food crops found
consistent short-comings and failures

— Costs and risks are high for new crops
such as algae and other “next-generation”
feedstocks



http://www.npr.org/

Commonly proposed “Solutions” to mitigate
food price crises

2. Only use “non-food” crops for biofuels
Fact: You cannot eat “non-food crops”

— Therefore, using land, labor and water to
produce inedible crops could have the
opposite effect of that desired

— Biofuel production with traditional crops
builds a “production cushion” that can reduce
local price volatility and allows markets to
respond in times of crisis

— Non-food prices, products with limited
markets, may be MORE volatile than food,
creating added risk for producers of non-food
products...



Non-food commodity prices rose more than
those for food in the 2008 crisis

Index: January 2002 = 100
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Source: Ron Trostle, ERS; based on International Monetary Fund: International Financial Statistics, Jan 2012p
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Commonly proposed “Solutions” to mitigate
food price crises

3. Change policies so that biofuel production adjusts in response to
food crises

. This concept assumes that
—  Current policies do not allow such adjustment

—  Current conventional feedstock production systems can
respond quickly to a food price crisis

— Government interventions in markets (to change policies in
“times of crisis”) will not have detrimental side-effects on
future production

— Suspension of biofuel policies will “free-up” the food that’s
needed and/or reduce prices of required food stuffs

— A biofuel policy response in US or Brazil that cuts biofuel
production will help avert or mitigate food crises for poor
populations in distant, affected nations

Available data raise doubts about
each of these assumptions



Sugar/Ethanol Production Mix

Brazil adjusts sugar-to-ethanol output ratio to respond
to markets, but it takes time

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
A T T " “\ S A
SR R ARG,
o o € o (o o
CERCIIC NG I I Ol

Porcentagem de ATR
Percentage of TRS

S° q;\ & ﬂ«é’ o e‘* & & & @ Q
NP q}* R . . Qg
Safras / Harvests

m % ATR etanol (% TRS ethanol) m % ATR actcar (% TRS sugar)

Source: MAPA, 2013



World Sugar Prices and Hydrous Ethanol Parity

LIS cents par pound

T ..
0
Jan- (9 Jan-10 Jan-11 Jan-12 Jan-13
me Rany Sugar (No. 11) Hydrous Ethanol (Mo.11 sugar equivalent)

Sugar and ethanol prices respond to common external drivers. Sugar
and hydrous ethanol parity prices tend to converge to a common value.

Source: LMC International, 2013
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Is Ethanol Affecting Food Commodity Prices in Brazil?
If not, how can ethanol impact food prices in other nations?

Impacts on food prices from 1% shock on ethanol prices

Corn == Soybean Wheat === Rice === Cassava

Impacts on food prices from 1% shock on exchange rate

Corn == Soybean Wheat === Rice o= Cassava

Source: Capitani et al., 2014

1,0 -
08 Impacts on food prices from 1% shock on crude oil prices
0,6 A

0,4 A

0,2 -
% &—(
0,0 T~ T " " - - - - |
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-0,8 -

Corn = Soybean Wheat Rice Cassava

Preliminary results using time series “Auto-
regressive Vector with error correction model”
point out weak impacts from positive shocks on
ethanol/sugarcane prices:

O There are no significant variations on
domestic food commodities prices.

Q Oil and exchange rate exhibit similar or
greater impacts on food commodities prices



Flexibilities in Brazilian Sugar/Ethanol Sector

Feedstock production flexibility: Although mills have some flexibility,
annual cane production is relatively fixed, being a product of the
areas previously planted and weather.

— After fields are prepared for cane planting, it takes 18 months before first
harvest begins and harvests continue seasonally for 5 or more years

— Increases in planted area require foresight, large investments and about two
years advance planning

Ability to adjust processing in response to markets:

— Decisions to produce sugar or ethanol are based on market analysis, risk and
established long-term contracts.

— Contracts are usually set before cane processing season begins.
— Contracts limit ability for mills to make large changes in sugar-ethanol mix
on short notice, making it difficult to respond quickly to sudden price crises.
USA has similar limitations in terms of large, quick responses in corn
production, but adjusts annually to market signals.

In both Brazil and USA: larger supplies create market “shock-
absorbers” and opportunities exist for a second corn crop if prices
rise (as demonstrated by the historic US drought in 2012).

Source: Authors’ analysis



Food Price Index of Selected African Countries

Figure 5: Evolution of global food price index and food price indices of selected ESA countri
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Source: Reproduced by kind permission of CGIAR. From 'Responding to Food Price Crisis in Eastern and Southern Africa: Policy Options for National
Regional Action’ (Karugia, et. al. 2009)

Source of chart: UK Defra 2010 — from CGIAR 2009



Commonly proposed “Solutions” to mitigate
food price crises

3. Change policies so they adjust biofuel production in
300

response to food crises

This was proposed in the November 0

2013, 40t Meeting of the United Nations . :Emze:i_lpn;:zs
Committee on Global Food Security. ndox ood Frice fndex Vf\/
But... .
» Food “crises” typically occur suddenly,
exemplified by spikes in local staples in 100

affected countries
* Food “crisis” have other causes — 0

including significant role of crude oil

pr ices* 1990 95 2000 05 2010
 Shifts in corn and sugar use by US and Years

Brazil are unlikely to have rapid

influence on local food stuff prices in

distant developing nations

*If biofuel production helps moderate
spikes in oil price, more biofuel
production rather than less, may be
best option to mitigate future food
price crises.



Grain commodity price volatility is far different from
“food price” volatility (Us Consumer Food Price Index, CP1) 1976-2012

Change in all-food CPl and field crop prices, 1976 -2012

Annual percent change
&0

— Fiald crop prices "
S0 [© — All-food CPI
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Sourca: USDA, Economic Hesearch Sarvice using data from USDA, Mational Agricultural Statistics
Sarvica and U.S. Department of Labor, ULS. Bureau of Labor Statistics.

Chart: http://www.ers.usda.gov/data-products/chart-gallery/detail.aspx?chartld=41700&ref=collection&embed=True&widgetld=39734
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Primary factors affecting global grain commodity prices?
(2010-2012) — Weather events and import/export policies

Index: January 2002 = 100
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14-crop monthly price index: Wheat, rice, corn, & soybean prices; based on IMF price and trade share data.

Source: Ron Trostle, ERS
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World Commodity Prices

Figure 1: Index of world commodity prices, January 2000 - April 2009
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Maminal Rice Price, USD (Thail A1 Super)

Common policies in response to food price crisis:
Export restrictions drive prices even higher for rice,
basic food staple in poor nations

Jun- Japan allowed to re-
900 4 export rice
300 - Apr- Migeria imports 0.5 million mt from ¢ Jun. Cambodia remaves

Thailand after scrapping 100% rice

tariffs ‘\\\L

ban

700 A ‘/ Jul- Egypt announces re-export of
44— nice from September
600 - Mar- Cambodia restricts
exports Sep- India lifts export ban on
01- Saudi imports from Thailand rise hy\ ‘f’/ LU L 2 L
500 90% after India's ban \‘
400 - Jan- Yietnam & Eqgypt restrict
exports o
Jan-Apr- Philippines buy
200 4 normal annual guota in just 4
months, rolls back tariffs \
200 Nov- India imposes Jan-Feh- Drought in Iran leads Strong demand from energy
export restrictions them to order 0.8 million mt of exporters keeps rice prices 25-30%
100 - Thai rice above 2007 levels
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Source of chart: UK Defra 2010, based on IFPRI 2009.



Common Policy Actions in Response to Food Price Spikes

Figure 7: Policy actions to address high food prices (sample of 77 countries by type of action)
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Source: FAQ (2009)

These policies exacerbate food insecurity; they
address symptoms, not causes.
Source of chart: UK Defra 2010 — based on FAO 2009



Real Price Indices: long-term trend reflects periods of
volatility but declining price over time

Figure 2: Real price indices January 1960 — December 2008
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Sugar, Maize and Ethanol Markets in Brazil and USA

* “Futures markets” and speculation play important roles in price
volatility, influenced by oil price volatility, economic growth swings,
weather extremes, and unexpected policy changes.

* Current ethanol and feedstock markets are interconnected in ways
that appear to dampen maize, sugar, and ethanol price volatility
(note Brazil<-ethanol—>USA trade).

* The rate of growth in sugar and corn feed production (including
exports) was not reduced by growth in ethanol production.

* Assuring demand for ethanol can support a “price floor” for
producers (the “shock absorber” effect goes both ways)

* A policy opportunity often applied in Brazil is to adjust ethanol blend
rate in gasoline.

* Policies that create incentives to maintain high levels of production
and flexibility (multiple markets; ability to substitute), help dampen
price volatility in linked markets.

Source: Authors’ analysis



Index of 4 Dimensions of Food Security

(The Economist Intelligence Unit, 2014)
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Food security has improved in some nations,
surpassing MDG goals to cut malnutrition by

5 O % Prevalence of undernourishment, Malawi,
199092 to 2012-14

 Malawi, an Percentage
extremely 0
poor land- iﬁ;
locked African *
nation and Percentages of stunted or wasted children under five years

of age, Brazil, 1989-2006

* Brazil ercentage
25

Both met the 20 20811 2012-18
MDG goal for E
cutting hunger
by at least 50% -

while producing
biOfUEIS 1989 1996 2006

B stunted Wasted

Source: Institute of Applied Economic Researc h.

Source: FAO State of Food Insecurity in the World 2014



Wrapping up — Food Security, Biofuels and the Sustainable
Development — what is needed to address food security concerns?

* Food security: Four main dimensions: Availability, Access, Utilization,
Stability

— Causes of hunger include poverty and lack of social safety net
(weak governance)

* Principles for sustainable development
— Include stakeholders in process — define priorities
— Sustainable employment

* Reliable, sufficient household income provides food security
e Improved rural livelihoods

— Rural economies with more resilient production systems
* Threats include climate change, extreme weather
* Solutions include adaptive land management, land-use efficiency
* Incentives to increase land-use efficiency and productivity
* Systems that can minimize negative effects of extreme weather and disturbance
* Fire and pests affect over 500 million Ha of biomass per year



Wrapping up: Food Security, Biofuels and the Sustainable
Development needed to address food security concerns

Biofuel policies,
developed with care,
can interact with
these conditions and
processes to
improve food
security.



Concluding remarks, food and biofuels (1)

* Research on potential effects often
begins with assumption that land is the
limiting factor. This assumption is
misleading policy makers.

* Qil price spikes, commodity market
speculation, USS devaluation, export
restrictions, social conflict, and weather,
all had greater impact on food security
for poor than biofuels (e.g. WB 2010,
CBO 2009, Defra 2010).

— Institutional/governance capacity is
essential to improve food security

— Needed: Incentives for investment in
improved land management for agriculture
and other services including waste
reduction

Source: Kline presentation to “Pathways to Climate Solutions: Assessing Energy Technology and Policy Innovation”
Workshop organized by the Aspen Global Change Institute; 24-28 February, 2014. Aspen CO.



Concluding remarks, food and biofuels (2)

Food —vs- Biofuels has become emotionally charged, political issue

— Media and popular discourse are predominantly negative, assuming:

* Food is being used for biofuels
e Biofuels contribute to global hunger and food insecurity

— Lots of modeling of concerns , e.g. “What might go wrong if...?”
— Little modeling of opportunities, e.g., “What could be improved if...?”
— Very little analysis of decade of recent experience, e.g., “What actually
occurred?”
Negative opinions undermine public and political support and have
direct effects on policies and investment

— Example: EU RED revised to cap biofuels produced from conventional (food)
feedstocks

— Pressures to reduce or eliminate the USA ethanol requirements
With more data, recent studies find diminishing role for biofuels in the
2007-2008 commodity price increase and, more important, the
potential to mitigate food price volatility (e.g., lack of global food
security crisis despite historically severe drought in USA 2012).

Source: Authors’ analysis



Concluding remarks, food and biofuels (3)

e Research and analysis (FAO SOFI reports) indicate that food price crises are
largely caused by sudden events affecting local access to food by poor in
places where historic prices/incentives undermined local production.

* Food price crises are not caused by a lack of total food supply or lack of
productive land at global scales.

 Commodity price changes for maize (US) and sugar (Brazil) represent tiny
fractions of total food basket price, especially in less developed nations
susceptible to food price crises.

 The potential for food crops for bioenergy to act as a buffer stock when
unforeseen crises arise merits more study. This appears to occur in Brazil
sugar and US corn where ethanol production is a partner rather than
competitor for feedstock.

* Fossil fuel price is a major driver of global economy and food prices.

* There is no consensus about relative importance or direction of effects of US
and Brazil biofuel policies on global food price indices.

e Biofuels ‘done right’ (Kline et al. 2009) can be a driver for agricultural sector
investments that improve food security: technology, energy services, jobs,
ports, railroads, communications, and more.

Source: Authors’ analysis
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