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WORLD POPULATION 1750 — 2050
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WORLD PRIMARY ENERGY DEMAND
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Liquid fuel consumption will increase from 80M barrels/day
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OIL PRODUCTION TO 2030
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2030 (6 times the capacity installed in Saudi Arabia)
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WORLD CONSUMPTION [ha/capita]
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WORLD ENERGY-RELATED
CO, EMISSIONS
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ENERGY-RELATED CO, EMISSIONS

Source: Reference Scenario WEO, IEA 2007
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STABILIZING CO,
Base case and “Gap” technologies

Assumed Advances
* Fossil Fuels
* Energy intensity
e Nuclear
 Renewables
 Bioenergy

Gap technologies

» Carbon Capture and

Sequestration (CCS)
_ (gies \\ * Hydrogen
‘ * “New Nuclear”
* “New Renewables”

including 2 "d generation
and advanced biofuels
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INTERVENTIONS NEEDED

550 policy scenario 450 policy scenario

3T temperature increase 27T temperature increase

0.25% of GDP investment Increase of energy demand should
reduced by 50%

Price of CO2 of 90 $/ton Rapid development of low-carbon
and CCS technologies

“fuel-mix” Price of CO2 of $180 $/ton

0.6% of GDP investment




CO, EMISSIONS AND
ENERGY SCENARIOS

Source: IEA 2008

Climate change mitigation will be impossible without the
development and deployment of new clean technologies and
energy efficiency.



SOME RECOMMENDATIONS

CURRENT TRENDS IN ENERGY CONSUMPTION ARE SOCIALLY,
ENVIRONMENTALLY AND ECONOMICALLY UNSUSTAINABLE.

OIL WILL REMAIN THE MAIN ENERGY SOURCE BUT:
The era of low-cost oil is over (high volatility)

Depletion of current production sites will determin e an increase of
investments

ACTIVE AND SIGNIFICATIVE “DECARBONIZATION” OF THE WOR LD
WIDE ENERGY SYSTEM IS NECESSARY TO AVOID IRREVERSIBLE
CLIMATE CHANGE

This requires the cooperation of ALL regions and th e development and
deployment of breakthrough technologies

Mitigation of climate change enhances energy securi ty

CURRENT POLITICAL PROBLEMS AND ECONOMIC THREATS CAN'T BE
AN EXCUSE FOR ADDRESSING THE ENERGY PROBLEM

Source: adapted from IEA 2008



BIOENERGY AND BIOFUELS

Source: Combined information from United Nations De velopment Programme et al. (2004),
International Energy Agency (2006), International E  nergy Agency (Energy statistics).



SHARE OF TRADITIONAL BIOMASS IN
RESIDENTIAL CONSUMPTION

Biomass provides 10% of all primary energy
today and 90% is traditional biomass.

Over 2.5 billion people in developing
countries depend on traditional biomass.

© OECD/IEA 2006



BIOENERGY AND
TOTAL ENERGY SUPPLY

Share of bioenergy in total energy supply in severa parts in the world in 2004 (in %)



RENEWABLE ENERGY AND BIOENERGY

enewable Information 2007



RENEWABLE ENERGY AND BIOENERGY
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LIQUID FUEL PER SECTOR

°agriculture, services, residential



BIOFUELS AND LIQUID FUELS

2.7M barrels
of biofuels

Biofuels will play a significant role, althought only 2.4 percent
of total liquid biofuels



IEA ETP 2008 PROJECTIONS TO 2050

Global biomass use in 2050 compared with today
[Mtoe]

Sustainably produced biomass
for the energy sector in 2050

Source: IEA ETP 2008



BIOENERGY AND BIOFUELS - Drivers

“Energy security”, climate change mitigation ...
support to agriculture

Biofuel costs tend to be higher than fossil fuel
prices

Biofuel blending targets and support in Brazil, EU,
US, China, India and other countries

US support over $6 billion in 2006
EU support ca. $5 billion in 2006




DEVELOPMENTS DURING 200/-2008

Biofuels have modest impact on energy security
Varying benefits for greenhouse gas reductions
Significant, sustained impacts on agriculture

— food prices and food security

— natural resources — land, water, biodiversity
— expanded production, income (longer term)



SHARE OF BIOFUELS IN TRANSPORT
1971-2003

Currently around 1 EJ per year



BIOFUELS FOR TRANSPORT

Source: IEA - World Energy Outlook 2006



BIOENERGY AND BIOFUELS

in developing countries



WORLD ETHANOL AND BIODIESEL
PRODUCTION, 2000-2017
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ETHANOL PRODUCTION




ETHANOL PRODUCTION

Ethanol production per country (in %)

Source: Worldwatch Institute 2006

About ¥ of ethanol production is intended for food (beverages)
and industrial (solvents, chemicals, etc.) purposes.



BIODIESEL PRODUCTION

Biodiesel production in 2005 (million litres)

Biodiesel production per country (in %) Source: http://earthtrends.wri.org/updates/node/180

Source: Worldwatch Institute 2006



WHAT IS VEGETABLE OIL USED FOR?
(EUROPE)

Estimated production utilization of rape seed oil (in million tonnes) 2001-2008 in the European Community

*Estimate

Source: Product Board MVO, 2007

Palm Oil [NE]



WHAT IS CORN USED FOR? (US)

Source: International Energy Agency, 2006.

and Informa Economics, Inc., http://www.informaecon.com



AGRICULTURAL LAND USE

Land use palm oil, mature fruit-bearing trees (thousand hectares) Land use in the world (%) in 2006

Source: Product Board MVO, http://www.mvo.nl/duurzame-
productie/download/071108%20MVO-FactsheetPalm%20NL.pdf

Land use agricultural crops (thousand hectares)

Sources: http://faostat.fao.org/site/339/default.aspx and
Product Board MVO. The total land use in 2006 is
estimated from Dornburg et al., 2008 (p. 49 in the ‘Main
Report’). In 1999 1.608 million hectares are used for
agriculture. For 2015 a total agricultural area of 1.669
million hectares is estimated. For 2006 (this figure) an
estimate of 1.635 million hectares is made.

Source: http://faostat.fao.org/site/339/default.aspx, april 2008



YIELDS OF MAIN ENERGY CROPS

arious sources



WHY 2G BIOFUELS? (BENEFITS)

Expected advantages are:
Further reduction of CO2 emissions (better greenhouse gas balance).
Utilization of waste products from wood and agricultural products.

Utilization of crops (energy farming) which do not directly compete with food
and cattle feed (wood-like and grass crops, the so-called lignocellulose
containing crops).

Less pesticides/artificial fertilizers are needed (therefore less damage to the
environment).

No impact (back and forth) on food prices.
Higher output: less land needed for the same energy yield.
More types of land can be utilized, marginal soil as well.

Products from first generation (oil, starch and sugar crops) often require
gualitative good soil for adequate production.

Cheaper to produce per unit of energy. (???)



WHY 2G BIOFUELS? (CHALLENGES)

Possible disadvantages:

Introduction barrier caused by large demand for first generation
biomass sources.

High investment costs for processing and production:
sensitive to price of bioenergy.
More limited sales opportunities: food market drops away.

Competition for land and water remains.



BIOFUEL PRODUCTION TREND




BIOFUEL INNOVATION TREND




THE BIO-REFINERY CONCEPT

Source: Platform for Chain Efficiency



BIOFUEL DEMAND TO 2050
IEA ETP 2008 BLUE MAP SCENARIO

Mtoe

Source: IEA ETP 2008 — Blue Map to 2050



GHG EMISSIONS (lifecycle analysis)

Relative net life cycle GHG emission improvement of selected biofuel pathways as compared to gasoline
and diesel fuels

Source: UNEP/IEA 2008



DIVERSE IMPACTS ON
CLIMATE CHANGE

Greenhouse
gas emissions

Ethanal, Biodiesel, Ethanal,
maize, rapeseed, sugar
USA EU cane,
Brazil

1
i

with land-use
change



TREND OF EFFICIENCY OF
BIOETHANOL PRODUCTION

Mueller and Cuttica (2006), M&G elaboration



PRESENT AND FUTURE COSTS
FOR BIOFUELS




PRODUCTION COSTS

Transport biofuels costs [$/GJ] Bio-electricity generation costs
[$/MWh]

Source: IEA ETP 2008



BIOFUELS - Km / hectare / year

UNCTAD, 2007 - Estimates of vehicle-kilometers per yea r light-duty automobile travel per hectare for
various first and second generation biofuels. Ethan ol and methanol are used in spark-ignition engine
vehicles (8.7 liters per 100 km fuel use). The other  fuels are used in compression-ignition engine

vehicles (6.2 liters per 100 km fuel use).



GRAIN AND OIL PRICE INCREASE

(US$/ton)

Oil prices effect prices for agricultural products, even if they are not used
for bioenergy (e.qg. rice)

Presentation International Food Policy Research Ins  titute (IFPRI), Joachim von Braun, february 2008 (da ta from
FAO 2007 and IMF 2007), http://www.ifad.org/events/ lectures/ifpri/presentation.ppt#4



TOTAL WORLD GRAIN & OILSEEDS 1

Production, yield, area harvested, population & per capita production

Source: USDA Agricultural Projections to 2017



HARVESTED LAND
FOOD AND ENERGY CROPS!

Source: USDA Agricultural Projections to 2017



IMPACTS ON AGRICULTURE

Share of crop to biofuels

Brazil 50% of sugarcane
USA 30% of maize

EU 60% of rapeseed
World 5% of cereals,

9% of vegetable oils,
but over half of the increase
during 2005-2007




BIOFUEL IMPACTS ON PRICES?

Source Estimate Commodity Time period
World Bank (April 2008) | 75 % global food index January 2002 — February 2008
IFPRI (May 2008) 39 % maize 2000 — 2007
21-22 % rice & wheat 2000 — 2007
OECD-FAO (May 2008) | 42 % coarse grains 2008 — 2017
34 % vegetable oils 2008 — 2017
24 % wheat 2008 — 2017
Collins (June 2008) 25-60 % maize 2006 — 2008
19-26 % US retail food 2006 — 2008
Glauber (June 2008) 23-31 % commodities April 2007 — April 2008
10 % global food index April 2007 — April 2008
4-5 % US retail food January — April 2008
CEA (May 2008) 35% maize March 2007 — March 2008
3% global food index March 2007 — March 2008




BIOFUELS ONLY ONE DRIVER OF
HIGH FOOD PRICES

Economic growth and changes in diet
Declining investment in agriculture
Declining cereal stocks and reserves
Weather-related production shortfalls
Cost of ol

Exchange rates and export restrictions
Biofuel demand for land, feedstocks



LOOKING FORWARD...

Higher food prices to be sustained (biofuel
Impact on food prices — ca. 20-30%)

Bioenergy offers significant opportunities
to some developing countries

Land use and management will pose
greater challenges

Technology will play a significant role over
the medium-term



SUSTAINABLE BIOFUEL DEVELOPMENT

Protect the poor and food insecure

assess bioenergy potentials in light of food security risks — tenure,
access

Ensure environmental sustainability
good practices for soil, land, water, biodiversity

Invest in agriculture and rural development

2nd-generation technologies, adapted crops, processing
Infrastructure, institutions

Adjust current biofuel policies
reduce distortions and trade barriers in Ec, Usa

Coordinate domestic bioenergy policies

International forums - agriculture, environment,
trade, energy



BREAK




GBEP AND THE WSSD

WORLD SUMMIT ON SUSTAINABLE DEVELOPMENT (WSSD)
Johannesburg 2002

Johannesburg Declaration par.10

At the Johannesburg Summit, we have achieved much in
bringing together a rich tapestry of peoples and views in a
constructive search for a common path towards a world that
respects and implements the vision of sustainable
development. The Johannesburg Summit has also confirmed
that significant progress has been made towards achieving a
global consensus and partnership among all the people of our
planet.




WHAT IS A PARTNERSHIP?

e Partnerships are bilateral and multilateral projects of
cooperation between industrialized and developing countries,
which include the participation of private companies and
multilateral financial institutions.

 The objective is to implement the principles of
sustainable development in general and the objective S
contained in the Johannesburg Plan of Implementation



JOHANNESBURG PLAN OF
IMPLEMENTATION

The Plan of Implementation for Johannesburg summarizes
the objectives identified in 152 points, divided into 9 sections:

Human rights

Combating poverty

Health protection

Drinking water and sanitation
Chemicals

Biodiversity

Protection of oceans and fisheries
Energy

Climate change



THE CSD

The Partnership may be registered with the Commission on
Sustainable Development (CSD), with the obligation to report
regularly to the CSD on activities and achievements.

The CSD, which meets every year in New York at the United
Nations, is to check the progress of the Partnership in
Implementing the principles of sustainable development.

Every two years the CSD discusses a topic in particular:
2006-2007 ENERGY
2008-2009 AGRICULTURE



PARTNERSHIPS LAUNCHED IN
JOHANNESBURG

562 cooperation projects have been presented, to be realized within 10
years with an initial budget of 1500 millions €.

In particular, the Italian Ministry for Environment presented the following
partnerships:

MEDREP (Mediterranean Renewable Energy Partnership) for the
promotion of renewable energy in the Mediterrean Bacin;

SINO-ITALIAN COOPERATION - for environmental protection and
sustainable development;

ADRICOSM - Integrated coastal zone and river basin management
systems;

MeditAIRaneo - support of Mediterranean countries in preparing
consistent and reliable GHG inventories;

REHRA - Pilot Project on Rapid Environmental and
Health Risk Assessment in secondary rivers of the
mean and lower Danube basin.



PARTNERSHIPS LAUNCHED IN
JOHANNESBURG cont'd

International cooperation

IPHE (International Partnership for the Hydrogen Econo my) - US
Initiative for enhancement of clean technologies for GHG reduction;

CSLF (Carbon Sequestration Leadership Forum)  — focused on the
development of low carbon technologies and CCS.

(8 context

NEPAD (New Partnership for Africa’'s Development)  — African
Initiative for poverty reduction, supported by the G8 Plan of Action for
Africa;

METHANE TO MARKETS — US initiative that advances cost-effective,
near-term methane recovery and use as a clean energy source;

GBEP (Global Bioenergy Partnership)




THE GLOBAL BIOENERGY PARTNERSHIP




QUICK INTRODUCTION TO GBEP:
G8 COMMITMENTS AND MANDATES

2005 Gleneagles Plan of Action:

“We (the G8) will promote the continued development and commercialisation of renewable
energy by: [...] d) launching a Global Bioenergy Partnership  to support wider, cost
effective, biomass and biofuels deployment, particularly in developing countries where
biomass use is prevalent, following the Rome International Workshop on Bioenergy”.

2007 Heiligendamm Summit Declaration:

“We invite the Global Bioenergy Partnership (GBEP) to continue its work on biofuel best
practices and take forward the successful and sustainable development of bioenergy”

2008 Hokkaido Toyako Summit:

“We support the work of the Global Bioenergy Partnerhsip (GBEP) and invite it to work
with other relevant stakeholders to develop science-based benchmarks and indicators for
biofuels production and use”

Currently GBEP Partners include 16 national governments and
10 organizations, with other governments and organizations
as Observers.



GBEP PARTNERS AND OBSERVERS

Partners:

Brazil, Canada, China, France, Germany, ltaly, Japan, Mexico,
Netherlands, Russian Federation, Spain, Sudan, Sweden,
Tanzania, United Kingdom, United States of America, FAO, IEA,
UNCTAD, UN/DESA, UNDP, UNEP, UNIDO, UN Foundation,
WCRE and EUBIA.

Observers:

Angola, Argentina, Austria, Colombia, India, Indonesia, Israel,
Kenya, Madagascar, Malaysia, Mauritania, = Morocco,
Mozambique, Norway, Peru, South Africa, Switzerland, Tunisia,
European Commission, EEA, IFAD, World Bank and the
WBCSD.



WHERE DO WE WANT TO BE?

WIDESPREAD INTERNATIONAL AGREEMENT ON
HOW TO DEVELOP SUSTAINABLE BIOENERGY AND
BIOENERGY POLICIES

This implies research and agreement on:
Measurement of GHG emissions from biofuels

Ways to estimate, monitor, promote possible positive and
address possible negative impacts deriving from biofuel
production and use

Assessment of technical/technological solutions
appropriate to the differing needs and resources of
different countries



GBEP PROGRAMME OF WORK

Task Force on GHG Methodologies

Task Force on Sustainability

Task Force on Deployment of Technologies for
Sustainable Development (currently under discussion)

Information exchange, awareness raising (e.g. at the
technical/policy-making interface)



GBEP TF ON GHG METHODOLOGIES

The GBEP GHG methodological framework is a tool to facilitate the
comparison of GHG LCA methodologies and results for bioenergy on
an equal and transparent basis.

The framework will be published in a report currently under approval.

This report will be merged with the progress report on GBEP Task
Force on Sustainability and submitted to the G8 Summit 2009.

Important to work towards improvement of GHG LCA and
harmonisation of methodologies since such analysis underpins
regulatory tools for the incentivisation of biofuels, certification
schemes, criteria for project financing, CDM methodologies etc.



Areas for which further RD&D iIs needed:
GHG MEASUREMENT AND ILUC

More research/agreement on:

yields, including regional variation in yields, responses and potentials; meat
production function; and yields on marginal land, for non-food and 2G crops;

in situ measurements of carbon stocks in land to allow improved maps;
maps of peatlands and other hotspots and likelihood of conversion;

understanding behavioural drivers of LUC and the development of models that
consider non-price based variables (e.g. agent based), including access issues;

how to link agent-based, partial equilibrium and general equilibrium models of
impact of biofuels on commaodity prices and ILUC,;

how to deal with time in GHG accounting (CBA, discount rate, amortisation,
foregone absorption, lifetime of production, peat, linking analysis to time-bound
policy goals, stabilisation curves and dynamic carbon value);



Areas for which further RD&D iIs needed:
GHG MEASUREMENT AND ILUC I

... and more research/agreement on:
accounting for co-products in modelling;

accurate modelling of displacement of other activities and production/use of
other products by bioenergy;

modelling the impact of REDD and other carbon credit and similar mechanisms
on land prices and LUC,;

which are the biggest terms in the complete GHG equation, taking into account
cascading impacts on migration, infrastructure, health, affluence; and

moving onto full demonstration and deployment projects (e.g. 2G or jatropha)
with commercial scale production in order to have more realistic LCA figures.

Finally and generally, harmonisation or standardisation of methodologies where
appropriate and transparency in assumptions made and uncertainties are vital to
facilitating consensus-building amongst researchers and policy-makers.



GBEP TF ON SUSTAINABILITY

The scope of the GBEP work on criteria and indicators is:

to provide relevant, practical, science-based, voluntary
sustainability criteria and indicators to guide any analysis
undertaken of bioenergy at the domestic level,

to be used with a view to informing decision making and
facilitating the sustainable development of bioenergy;

not to be applied so as to limit trade in bioenergy in a manner
Inconsistent with multilateral trade obligations.



GBEP TF ON SUSTAINABILITY:
next steps

The Task Force hopes to preliminarily agree draft criteria and
commence work on defining indicators by end July 20009.

Discuss nature of practical and relevant indicators and
methodologies for their measurement and establish working
groups for development of indicators.

Progress report currently under discussion.

This report will be merged with the report on GBEP Task Force
on GHG Methodologies and submitted to the G8 Summit 2009.



Areas for which further RD&D iIs needed:
SUSTAINABILITY

More research/agreement on:

sustainable harvest levels for biomass, including forest and agricultural
residues;

means of integrating biofuel production into existing agriculture, forestry etc. in
order to minimize adverse effects of LUC and improve economic performance;

genetic improvement of crops to grow on marginal lands and increase yields
without increased inputs;

means to assess and map suitability of land for different biofuel crops on basis
of water availability and indicators of sustainable water management;

indicators of biodiversity and ecosystem health;

accepted approaches for estimating and measuring impact of bioenergy on
food security and social, rural and economic development; and

indicators of good governance for sustainable bioenergy development.

IEA Bioenergy
(Task 40)




DEPLOYMENT OF TECHNOLOGIES FOR
SUST BlOENERGY (currently under discussion)

Proposal for a new GBEP Task Force to be discussed at the
/th Steering Committee meeting (14 May 2009).

Advanced biofuels, technology cooperation, adaptation,
compilation and dissemination of best practices, identification
of sound analytical tools for policy-making may feature.



DEPLOYMENT OF TECHNOLOGIES FOR
SUST BlOENERGY (currently under discussion)

Enabling conditions to promote the deployment of te chnologies for
sustainable bioenergy and appropriate frameworks fo r technology
cooperation in bioenergy and, subsequently, also pi lot collaborative
field projects.

First phase: workshops, information exchange and publications on available
funding options for bioenergy projects and guidance on how to access these
funds; examples of good practice in bioenergy production, use and policy-
making; analytical tools which build country capacity to assess sustainable
bioenergy potential and to devise and implement a strategy for realization of
this potential; and principles, conditions and institutional frameworks to
facilitate the development and deployment of technologies for sustainable
bioenergy.

Second phase: atlas of bioenergy potential with a focus on developing
countries and a step-by-step national sustainable bioenergy policy guide.

Third phase: pilot activities among GBEP Partners that promote the
deployment of technologies for sustainable bioenergy.



FOR FURTHER INFORMATION

Contact details:

Alessandro Flammini

GBEP Secretariat

Food and Agriculture Organization of the UN
Rome - Italy

E-mail: alessandro.flammini@fao.org

www.qglobalbioenergy.org




