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| sthere an impact on agricultural commodity markets?
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Bioenergy: system, fuels, potential, complexity
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Biomass> Biofuels > Bioenergy
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Different Forms of Biofuels

Liquid Fuels
Ethanol (e.g. from sugar)
M ethanol Solid Fuels
Biodiesal (e.g. from maize, rape ClENEeE!
seeds) Pellets
Vegetable oils Wood Chips
Saw Mill Dust
Briquettes
Gaseous Fuels Agricultural Residues
Hydrogen

Methane (e.g. from animal
manure)
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Bioener gy potential per region: different scenarios, year 2050
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Competition for production factors between food, fibre and fuel
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Determinants of Bioenergy Production

Population growth and economic development

Energy prices

Food consumption: per capita calorieintake and composition of diet
L and use patterns (feasibility of marginal/degraded lands)
Efficiency of food production: crop yields, livestock production
Forest productivity and sustainable harvest levels.

Competing demands for land: nature reserves, endanger ed/protected ecosystems,
r ecr eation, amenity

Competing demands for wood and agriculture based bio-materials.
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Competition for Biomass

Resour ce Alter native Use

Animal dung Soil conditioner and fertilizer

Bagasse, sugar cane tops and |leaves, Animal feed, paper and board industries, road

mol asses cover

Cereal straw Animal feed, soil conditioner, paper & board
industries, roof thatching

Maize stalks Cattle feed, soil conditioner

Rice husk Cement and brick industries

Wood chips, bark, sawdust Construction material

Wood logs, branches Construction material, paper industry,
handcraft

Source: Juergens (FAO) 2006,

adapted from SEI/ESMAP 2005
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Different Bioenergy Sources with different land requirements
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Bioenergy potential per type of biomass: different scenarios, year
2050 Exajoules/yr

] |
Total (more likely) = !

Total [ }

Energy Crops (current agri. lands)

Energy Crops (marginal lands)
Forest Residues
Agricultural Residues

Dung

Al

Organic Wastes

[Exajoules] 0 200 400 600 800

Sour ce: Juergensand Mueller forthcoming 2007, based on data from Faaij 2006

Ingmar Juergens, Natural Resources and Environment Service, FAO



Bioenergy and Food Security 13/34

Bioenergy and Land Use Scenarios (2050) : | PCC Third Assessment Report (2001)

Scenario / Biomass Energy Requirement Bioenergy % Primary Land for
Energy Supply Biomass
EJ % Mha
Sarensen (1999) - bottom up assessment 178 74 -
IPCC (2001) - TAR - AIM - AIM 193 14 418
-TAR - A2- ASF 71 27
- TAR - B1 - Image 95 13 268
- TAR - B2 - Message 105 12 288
- TAR - A1F1 (A1G) - Minicam 52 4 63
- TAR - AL1T - Message 183 71 418
| PCC (1996) — Second Assessment Report 280
Average
M ax
Min
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Conceptual Linkages: Bioenergy and Food Security
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Food Security indicators and determinants
Domestic food production (food availability)
Purchasing power (food access)
Accessto water and sanitation facilities (food utilization)
Food Stability
Population growth
GDP growth per capita
Agricultural contribution to GDP
Degree of import and/or export dependence
Proportion of adultsinfected with HIV
Adult literacy, particularly female
Proportion of household income directed to food

Health expenditure as a proportion of GDP

UNDP Human Development I ndex

Ingmar Juergens, Natural Resources and Environment Service, FAO
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Potential N egative | mpacts of Bioenergy Systems

mm  Decreased accessto food dueto increased food pricesdriven by competition
between biomass for energy or food

mm Decreased food availability dueto replacement of subsistence farm land by
energy plantations

mm  Pressureon pricesof other goods and servicesrelated to land-use and
biomass

mm  Competition for all production factorsand increased pressure on natural
resour ces.[particularly land, water, biodiver sity

Ingmar Juergens, Natural Resources and Environment Service, FAO
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Potential Benefits of Bioenergy Systems

Diversification of agricultural output

Development of infrastructure and employment in rural areas
Competition for land and other production factors

Diver sification of domestic ener gy supply

Moretimefor income earning activities

Accessto energy for rural enterprises

Climate change mitigation and carbon credits

Mitigation of local environmental concer ns - water pollution, loss of
biodiversity, land degradation

Ingmar Juergens, Natural Resources and Environment Service, FAO
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Possible Bioenergy Benefits

Diversification of agricultural output Water management potential in

[ _
_ Africa
mm Development of infrastructure and
employment in rural areas Area [millions of hectares)
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biodiversity, land degradation Source: FAD
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Possible Bioenergy Benefits
mm  Diversification of agricultural output Agricultural GDP and
[

Development of infrastructure and undermourishment, 1996-2000
employment in rural areas

mm  Competition for land and other % of pepulation undernourished

production factors <75 |
mm Diversfication of domestic energy S !
supply .
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_ 20-34
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Biofuels and value added — or simply feedstock for refineries in
Industrialized countries?

Potential annual welfare gains
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| s there an impact on agricultural commodity markets?
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Theenergy transition - the price links

"Sweet Substitutes"

Crude oil prices above 30 US$/bbl drive world sugar prices
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Estimated “parity” prices between crude oil and sugar

Crudeoail price Raw sugar

(USS per barrel) (US cents per pound)

40 .52
60 12.94
65 13.37
70 13.98

Source: FAO Commodities and
Trade Division
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Competitiveness and price links

Parity prices: Petrol-Crude oil — Ethanol
120 Various feedstocks and farming/production systems
100 /
g 801
&
(7))
)
05 60‘
-g fml fml fml fml /
O 401 :
~ i
20 ~ ;
O T | L] ! T T T 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Petrol, US$/I
— Gasoline-Crude US$ Cane Brazil, top producers
Cane, Brazil, average mem=======_Cassava, Thaioil, 2 mio I/d
~— + — Cassava, Thailand, OTC joint venture === Maize, US
Mixed feedstock Europe —&— Palmoil, MPOB project
BTL: Synfuel/Sunfuel .
Source: Josef Schmidhuber, FAO (2005)

Ingmar Juergens, Natural Resources and Environment Service, FAO



Bioenergy and Food Security 25/34

p? Out of the treadmill?

Bioener gy demand may create a paradigm shift for international agricultural markets

D6
D5 \

N4
D3 % Source: Josef Schmidhuber, FAO (2005)

D2

0
51 //

Ingmar Juergens, Natural Resources and Environment Service, FAO




Bioenergy and Food Security

| mpacts on international commodity prices (2030 simulation results)

Ingmar Juergens, Natural Resources and Environment Service, FAO

An additiona 10 million tonnesof ...
Sugar Maize Sugar and Soybeans and Sugar, Maize and
Maize Maize Soybeans
Corresponding 0.195 EJ 0.087 EJ 0.282 EJ 0.167 EJ 0.349 EJ
energy [biofuels]
Commodity ... used for biofuels would change Source: Josef Schmidhuber
international prices (percent) in the long-run by : | (FAO) 2006

Sugar +9.8 +1.1 +11.3 +2.3 +13.8
Maize +0.4 +2.8 +3.4 +4.0 +4.2
Vegetable ails +0.3 +0.2 +0.2 +7.6 +7.8
Protein +0.4 -1.2 -1.2 -8.1 -1.6
Wheat +0.4 +0.6 +0.9 +1.8 +2.0
Rice +0.5 +1.0 +1.2 +1.1 +1.4
Beef +0.0 +0.2 +0.2 +0.4 +0.4
Poultry +0.0 -0.4 -0.4 2.1 -2.0
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Example: Biodiesel (BD) and Palm Oill

mm BD isadding to global demand for vegetable oil, competing with demand for food
uses

mm 0N a production cost basis, palm oil isthe most competitive BD feedstock
== demand for BD growing strongly, thanksto private investment and public support

mm gover nment presence and regulatory intervention is strong and hasthe potential to
distort markets

mm BD production for domestic consumption expected to increase further

mmm prospects for international tradein BD or BD feedstocks remain uncertain; national
energy policiesto play a critical role— but difficult to predict for the majority of cases

mm future demand for and trade in BD feedstocks perhaps smaller than currently
anticipated, possibly resulting in excess production capacity

mm reduced trade prospect to befelt in particular by palm oil exporters

mm N the longer term, conventional biofuels expected to face strong competition from
high-quality ‘second generation’ biofuels

Source: Peter Thoenes, FAO (2006)

Ingmar Juergens, Natural Resources and Environment Service, FAO



Bioenergy and Food Security

Palm oll’s position in the outlook: global vegetable oil supply
pattern, 2005/06 — 2015/16

2005-2006
2015-2016
Groundnuts
Groundnuts
Soybean QOil Soybean Oil
Palm Oil
35% Palm Oil
38%

Sunflower Qil Rapeseed Oil ;

P Sunflower Oil Rapeseed Oil

Source: FAPRIdata Source: FAPRIdata

Source: Peter Thoenes, and Commodities and Trade Division, FAO (2006)
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Country perspective: Malaysia & Indonesia:
General price outlook

Average vegetable oil price Vegetable oil price
1,200
nominal
600 1,000
@
g 500 800 Soybean Oil
g redl L ——Rapeseed Qil
400 600 ——Sunflower Qil
== Palm Ol
400 Palm Kernel Qil
i alm Kernel Ol
o o o B o
3 —— Groundnut oil
1995/96 2005/06 2015/16

Weighted average import price, Europe
All prices deflated by the USA GDP deflator with 2000=1
Source: OECD and FAO Secretariats

Import prices, Europe
Source: FAPRI data

Source: Peter Thoenes, and Commodities and Trade Division, FAO (2006)
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Summary of AG-Commodity Market Effects

Energy prices above US$H30/ bbl directly affect agricultural prices
. they create afloor pricefor agricultural produce;
. but agricultural priceswill not rise faster than energy prices,

=» Paradigm shift possible with an end of falling real prices, but neo-
M althusian scenarios are unwarranted, as:

« Alternativefossil energy sources (CtL, GtL) limit increasesin energy
prices

—> Important: This limits profitability of bioenergy investments (limitsto
euphoria) in the long-run!

. Bioenergy feedstock would price themselves out of the energy market.

Source: Josef Schmidhuber, FAO (2005)

Ingmar Juergens, Natural Resources and Environment Service, FAU
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The speed and extent of the energy transition will depend on ...

mm ... how fast end-use constraints can be overcome (FFV), blending,
ETBE, co-operation of the ail industry, etc;

m= . how long/ if energy price will stay above the US$30-35/bbl range;

mm .. costsand availability of alternative fuels (efficient fossil,
hydr ogen, €tc)

mm . technological progress (cost-efficient conversion technology for
ligno-cellulosic feedstock);

mm __ whether and how fast trade barriersand NTBs can belifted:

mm ... adjustment of national (M TBE ban, etc.) and international
legislation (Kyoto, etc.);

mm __ availability of national and international support;

Source: Adapted from Josef
Schmidhuber, FAO (2006)

Ingmar Juergens, Natural Resources and Environment Service, FAO



Bioenergy and Food Security 32/34

Conclusions

mm | arge potential for bioenergy in developing countries,; as energy source, bioenergy is
becoming increasingly competitive

mm Differential impacts across commodity markets and countries (Schmidhuber 2006):
* winnersand losers;
« agricultural renaissance vs. food security concerns,

mm Externalities can be significant: large potential benefits but opportunity costs
regarding land use of large scale projectsare of concern

mm Thedédlivery of SD co-benefitsis not automatic. It would be strengthened by an
institutionalization of externalities valuation in the Energy market.

mm  EXisting analysis has overemphasized therole of food production at the expense of
the other dimensions of food security

mm  [Food security and bioenergy systems ar e characterized by very complex inter actions
between the macro and micro level

Ingmar Juergens, Natural Resources and Environment Service, FAO
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N eed for further analysis and research

What impacts on land prices, rents, the environment, biodiver sity, etc.?

What impacts on economic development and the traditional development
paradigm? Will the ever excluded benefit? Pro-poor ?

m= How WTO compatible are support for and protection of agricultural bioener gy
fuelsand feedstock ?

What are adequate policy frameworks, institutional settings, etc?

Partial Equilibrium Models (agriculture), Energy Models, and Global Land Use
Models can be useful in deter mining the overall boundary conditions and some
input variablesfor the evaluation of food security and bioener gy

mm Careful, local/national analysisisrequired to qualify the different deter minants
of the food security and bioener gy nexus

mm  Theresultsof thisbottom-up analysis can feed back into the design of effective
policies and the macro-modelsfor LU, Energy and AG

With inputs from Josef
Schmidhuber (2006)

Ingmar Juergens, Natural Resources and Environment Service, FAO
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Outlook and next steps

mm  [For synchronizing and/or coordinating the global modeling efforts a
coor dinating mechanism, forum or meeting point and respective incentives for
collaboration for the different modeling communities should be created

m=  For the country level analysis, FAO would like to stimulate the for mation of
national task forces, subject to theinterest of bioenergy producing member
countries

mm FAO’s|International Bioenergy Platform (IBEP) offersareference and
framework for a concerted analysis of sustainable bioenergy in general and the
bioenergy and food security nexusin particular

mm Project on Analysis, capacity building and national/local level strategy and
project development regarding the Food Security-Bioenergy Nexuswill start in
1/2007, including countriesin Africa

mm 4/ 2007: Expert meeting on sustainable bioenergy and food security at FAO
headquartersin Rome

mm  State of Food and Agriculture 2008: bioener gy focus

Ingmar Juergens, Natural Resources and Environment Service, FAO




