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Bioenergy Bioenergy -- DefinitionsDefinitions

BiomassBiomass: material of biological origin : material of biological origin 
(excluding material embedded in geological (excluding material embedded in geological 
formations and transformed to fossil), such as: formations and transformed to fossil), such as: 
fuelwood, charcoal, agricultural wastes and fuelwood, charcoal, agricultural wastes and 
byby--products, energy crops, livestock manure, products, energy crops, livestock manure, 
biogas, biogas, biohydrogenbiohydrogen, , bioalcoholbioalcohol, microbial , microbial 
biomass, and others.biomass, and others.

BiofuelBiofuel: fuel produced directly or indirectly : fuel produced directly or indirectly 
from biomass. from biomass. 

BioenergyBioenergy: all energy produced from biofuels.: all energy produced from biofuels.

Traditional household stove
– the simplest example of 
bioenergy systems
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Promoting & Building Capacities for Promoting & Building Capacities for 
Modern Bioenergy Modern Bioenergy 

Outline of PresentationOutline of Presentation
Bioenergy in Developing CountriesBioenergy in Developing Countries
Modernizing BioenergyModernizing Bioenergy
FAO Interdepartmental FAO Interdepartmental ProgrammeProgramme on Bioenergyon Bioenergy
International Bioenergy International Bioenergy ProgrammeProgramme
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Bioenergy in Developing CountriesBioenergy in Developing Countries
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Bioenergy in Developing CountriesBioenergy in Developing Countries
Bioenergy is the main source of fuel for household cookingBioenergy is the main source of fuel for household cooking

RWEDP Data BaseRWEDP Data Base
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Bioenergy in Developing CountriesBioenergy in Developing Countries

A major energy source for heating in industries & enterprisesA major energy source for heating in industries & enterprises
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Bioenergy in Developing CountriesBioenergy in Developing Countries
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Bioenergy in Developing CountriesBioenergy in Developing Countries

PhilippinesPhilippines

Bioenergy in Small. Medium & Micro Enterprises (SMMEs)Bioenergy in Small. Medium & Micro Enterprises (SMMEs)

RWEDP Data BaseRWEDP Data Base

Lao PDRLao PDR

ThailandThailand

MyanmarMyanmar
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Bioenergy in Developing CountriesBioenergy in Developing Countries

Bioenergy production & marketing Bioenergy production & marketing ““enterprisesenterprises””

Viet NamViet Nam

CambodiaCambodia
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Bioenergy in Developing CountriesBioenergy in Developing Countries

An An ““unaccountedunaccounted”” agricultural & forest productagricultural & forest product
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Bioenergy in Developing CountriesBioenergy in Developing Countries

An important sub sector in energy, forestry & agricultureAn important sub sector in energy, forestry & agriculture
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Bioenergy in Developing CountriesBioenergy in Developing Countries

Bioenergy use increases with economic developmentBioenergy use increases with economic development
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Modernizing BioenergyModernizing Bioenergy

Bioenergy use & level of economic developmentBioenergy use & level of economic development
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Modernizing Bioenergy Modernizing Bioenergy 
Bioenergy transition in developing countriesBioenergy transition in developing countries

- short to medium term changesshort to medium term changes -

- medium to long term changes medium to long term changes --
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Modernizing Bioenergy Modernizing Bioenergy 
Modern bioenergy conversion technologiesModern bioenergy conversion technologies
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Heating for agroHeating for agro--
processing & rural processing & rural 
industriesindustries

Independent or Independent or 
gridgrid--connected  connected  
power plantspower plants

Transport Transport 
fuelsfuels

Modern, clean, affordable, Modern, clean, affordable, 
& convenient cooking fuel& convenient cooking fuel

Process heat, steam & electricity generation Process heat, steam & electricity generation 
for large industriesfor large industries
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Modernizing BioenergyModernizing Bioenergy
Energy services from modern bioenergy Energy services from modern bioenergy 



22ndnd Biomass Asia Workshop Biomass Asia Workshop –– 13 to 15 December 2005 13 to 15 December 2005 –– Bangkok, ThailandBangkok, Thailand

Modernizing BioenergyModernizing Bioenergy
Modern bioenergy is increasingly competitiveModern bioenergy is increasingly competitive

Energy Energy 
Product Product 

Increase in Increase in 
production production 
last 5 years last 5 years 
(%/year) (%/year) 

Operating Operating 
capacity, end capacity, end 

2001 2001 

Energy Energy 
production production 

in 2001 in 2001 

Turnkey Turnkey 
investment investment 

costs costs 
(2001 USD) (2001 USD) 

Energy Cost Energy Cost 
Potential Potential 

future future 
energy cost energy cost 

Electricity Electricity 2.52.5 40 40 GWeGWe 170 170 TWhTWh (e) (e) 500 500 -- 6,000 6,000 
USD/kWh USD/kWh 

3 3 -- 12 12 ¢¢/kWh /kWh 4 4 -- 10 10 ¢¢/kWh /kWh 

HeatHeat 22 210 210 GWthGWth 730 730 TWhTWh
((thth) ) 

170 170 -- 1,0001,000
USD/kWh USD/kWh 

1 1 -- 6 6 ¢¢/kWh /kWh 1 1 -- 5 5 ¢¢/kWh /kWh 

Ethanol Ethanol 22 19 19 blnbln litreslitres 450 PJ 450 PJ 8 8 -- 25 $/GJ 25 $/GJ 6 6 -- 10 $/GJ 10 $/GJ 

BioBio--diesel diesel 11 1.2 1.2 blnbln litreslitres 45 PJ 45 PJ 15 15 -- 25 $/GJ 25 $/GJ 10 10 -- 15 $/GJ 15 $/GJ 
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Modernizing BioenergyModernizing Bioenergy
Sustainable development driven by modern bioenergySustainable development driven by modern bioenergy
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Modernizing BioenergyModernizing Bioenergy
Reduction of GHG emissions from modern bioenergy   Reduction of GHG emissions from modern bioenergy   
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Modernizing Bioenergy Modernizing Bioenergy 

Bioenergy situations are countryBioenergy situations are country--specific  specific  
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Modernizing Bioenergy Modernizing Bioenergy 

Bioenergy supply & demand determined by local conditionsBioenergy supply & demand determined by local conditions

Typology of Wood Energy SituationsTypology of Wood Energy Situations

Very heavy stressVery heavy stress:  :  very high population density, very high population density, 
low primary biomass supplylow primary biomass supply

Heavy StressHeavy Stress: : high population density, high population density, 
low primary biomass supplylow primary biomass supply

Low to Moderate StressLow to Moderate Stress: : medium to high population density,medium to high population density,
low to medium primary biomass supplylow to medium primary biomass supply

None to Very Minimal StressNone to Very Minimal Stress: : low to medium population density,low to medium population density,
low to medium primary biomass supplylow to medium primary biomass supply

Remote (Surplus)Remote (Surplus): : low to medium population density,low to medium population density,
medium to high primary biomass supplymedium to high primary biomass supply

Very Remote (Surplus)Very Remote (Surplus): : low population density,low population density,
high primary biomass supplyhigh primary biomass supply
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Modernizing Bioenergy Modernizing Bioenergy 

Scenarios for Modern Bioenergy Systems:Scenarios for Modern Bioenergy Systems:

1.1. leastleast--cost optioncost option to the recipient of the energy services and there are no to the recipient of the energy services and there are no 
appreciable barriers to its implementation; appreciable barriers to its implementation; commercially viablecommercially viable without without 
external support or policy intervention.external support or policy intervention.

2.2. leastleast--cost option to the service recipient in the cost option to the service recipient in the longer termlonger term, but requires , but requires initial initial 
external supportexternal support to overcome barriers and to get started.to overcome barriers and to get started.

3.3. Not the leastNot the least--cost optioncost option, but provide , but provide external benefitsexternal benefits (job creation, ecosystem (job creation, ecosystem 
services, etc.) services, etc.) -- attractive from a attractive from a societal societal perspective perspective -- bioenergy will be lever bioenergy will be lever 
for development, but continuous for development, but continuous policy interventionspolicy interventions may be needed to support may be needed to support 
it.it.

4.4. not the leastnot the least--cost optioncost option, and  carries , and  carries unacceptable societal costsunacceptable societal costs; if policy ; if policy 
interventions are, the chances of contributing to sustainable deinterventions are, the chances of contributing to sustainable development in the velopment in the 
long term are minimal.long term are minimal.
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Bioenergy in the international agenda:Bioenergy in the international agenda:
1981 UN Conference on NRSE1981 UN Conference on NRSE
1998 UNCED 1998 UNCED –– Agenda 21Agenda 21
2000 UN Millennium Declaration 2000 UN Millennium Declaration –– MDGsMDGs
2002 Johannesburg WSSD Conference 2002 Johannesburg WSSD Conference –– WEHABWEHAB
2004 Bonn International Conference on RE 2004 Bonn International Conference on RE 
2006 CSD Conference2006 CSD Conference
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Objectives:Objectives:
to promote sustainable bioenergy systems for to promote sustainable bioenergy systems for 
poverty alleviation; and poverty alleviation; and 
to assist member countries in the integration of to assist member countries in the integration of 
wood energy and agro energy into agriculture, wood energy and agro energy into agriculture, 
forestry and rural energy development efforts.forestry and rural energy development efforts.

Two areas:Two areas:
Wood energyWood energy
Agro energy  Agro energy  
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

FAO is lead UN agency for both forestry and FAO is lead UN agency for both forestry and 
agriculture, with a mandate to:agriculture, with a mandate to:

generate and disseminate information (for example on generate and disseminate information (for example on 
bioenergy resources, production, trade and utilization); bioenergy resources, production, trade and utilization); 
provide global and longprovide global and long--term perspective studies on the term perspective studies on the 
production potential of bioenergy and the impacts of a production potential of bioenergy and the impacts of a 
growing biogrowing bio--energy production on natural resources; energy production on natural resources; 
provide multiprovide multi--disciplinary analyses that assess the disciplinary analyses that assess the 
economic, environmental and food security aspects of economic, environmental and food security aspects of 
growing bioenergy production; growing bioenergy production; 
provide technical assistance to member countries; and provide technical assistance to member countries; and 
contribute to international cooperation and dialogue on contribute to international cooperation and dialogue on 
bioenergy matters.bioenergy matters.
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Current Activities: Current Activities: 
Information generation & dissemination Information generation & dissemination -- production, trade & useproduction, trade & use

Wood Energy Information System (WEIS); Unified Wood Energy Wood Energy Information System (WEIS); Unified Wood Energy 
Terminology (UWET);  Guide for Woodfuel Surveys; Woodfuel Terminology (UWET);  Guide for Woodfuel Surveys; Woodfuel 
Integrated SupplyIntegrated Supply--Demand Overview Mapping (WISDOM); Demand Overview Mapping (WISDOM); 
energy requirements for agriculture energy requirements for agriculture 
increase competitiveness of rural agro industries thru bioenergyincrease competitiveness of rural agro industries thru bioenergy

Technical assistance to member countriesTechnical assistance to member countries
Assessment of funding & finance mechanismsAssessment of funding & finance mechanisms

improve eligibility of agricultural and bioenergy activities forimprove eligibility of agricultural and bioenergy activities for CDM; CDM; 
guidebook on opportunities for agricultural activities under theguidebook on opportunities for agricultural activities under the KP.KP.

Cooperation with national, regional & international partnersCooperation with national, regional & international partners..
promote competitiveness and efficient use of bioenergy in small promote competitiveness and efficient use of bioenergy in small and and 
medium agromedium agro--industries.industries.
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Key issues in bioenergy: Key issues in bioenergy: 
Policies & institutionsPolicies & institutions
CapacitiesCapacities
Technical & economic Technical & economic 

Areas for collaborationAreas for collaboration
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Policy and Institutional Issues: Policy and Institutional Issues: 
1.1. inadequate understanding of the energy implications of the inadequate understanding of the energy implications of the 

MDGsMDGs; ; 
2.2. fragmentation of responsibilities and lack of coordination fragmentation of responsibilities and lack of coordination 

among institutions involved; among institutions involved; 
3.3. insufficient communication, cooperation and participation insufficient communication, cooperation and participation 

of these institutions and private stakeholders such as forest of these institutions and private stakeholders such as forest 
owners, farmers, communities, agroowners, farmers, communities, agro--industries and NGOs; industries and NGOs; 

4.4. lack of agriculture, forestry & energy policies & crosslack of agriculture, forestry & energy policies & cross--
sectoralsectoral approaches to promote the integration & approaches to promote the integration & 
diversification opportunities of wood & agrodiversification opportunities of wood & agro--energy energy 
activities;activities;



22ndnd Biomass Asia Workshop Biomass Asia Workshop –– 13 to 15 December 2005 13 to 15 December 2005 –– Bangkok, ThailandBangkok, Thailand

FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Capacity Issues:Capacity Issues:
1.1. insufficient capacities to promote, develop and insufficient capacities to promote, develop and 

implement bioenergy at national, regional and implement bioenergy at national, regional and 
international levels; international levels; 

2.2. weak channels of communications between public and weak channels of communications between public and 
private stakeholders;  private stakeholders;  

3.3. lack of human resources trained in bioenergy;  lack of human resources trained in bioenergy;  
4.4. insufficient attention to wood energy and agroinsufficient attention to wood energy and agro--energy in energy in 

forestry / agriculture/ energy / engineering curricula; forestry / agriculture/ energy / engineering curricula; 
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Technical and economic issues:Technical and economic issues:
1.1. lack of data on the quantity, quality and potential of lack of data on the quantity, quality and potential of 

bioenergy sources and conversion technologies; bioenergy sources and conversion technologies; 
2.2. poor understanding of the energy balances of bioenergy poor understanding of the energy balances of bioenergy 

production systems and of their potential and limits to production systems and of their potential and limits to 
reduce greenhouse gas emissions; reduce greenhouse gas emissions; 

3.3. lack of understanding of the mechanisms to draw lack of understanding of the mechanisms to draw 
economic benefits from the positive environmental effects economic benefits from the positive environmental effects 
derived from bioenergy production; derived from bioenergy production; 

4.4. poor understanding of the interrelations between wood poor understanding of the interrelations between wood 
and agroand agro--energy systems; energy systems; 
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Areas for collaboration:Areas for collaboration:
energy and climate change and carbon balances;energy and climate change and carbon balances;
trade in biofuel;trade in biofuel;
information on bioenergy policies, institutional and legal information on bioenergy policies, institutional and legal 
aspects;aspects;
technical, economic, social and environmental aspects of technical, economic, social and environmental aspects of 
bioenergy systems; andbioenergy systems; and
land tenure and other socioland tenure and other socio--economic issues, including economic issues, including 
rural livelihoods, gender and farming systems.rural livelihoods, gender and farming systems.
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International Bioenergy ProgrammeInternational Bioenergy Programme

IBEPIBEP

to be launched in 2006to be launched in 2006
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Bioenergy Action
Through International efforts and

National and Regional 
Biomass Task Forces

International BioEnergy Programme Framework International BioEnergy Programme Framework ––
facilitated by FAOfacilitated by FAO

Pillar I
Bioenergy 

Information 
System

Pillar II
Mobilising 
Bioenergy

FAO-Bioenergy

Task 7

Information

Task 1

Potentials

Task 2

Sustainability

Task 3

i-BIS Portal 

Task 4

Capacity 

Task 5

Wood Energy
Agro Energy

Partnerships

Task 6
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Vision of International Bioenergy Vision of International Bioenergy 
Programme:Programme:

Promote and monitor the sustainable use of Promote and monitor the sustainable use of 
modern biomass energy systems for modern biomass energy systems for 
sustainable development, energy security and sustainable development, energy security and 
climate change mitigation.climate change mitigation.
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International Bioenergy Programme  - Tasks/Objectives        

1. Information. Assist project development by providing examples 
of success and failure.

2. Potentials. Develop tools to quantify the potential bioenergy resource
base on a country-by-country level and therefore highlight
opportunities.

3. Sustainability.Assist in the development of sustainability strategies and 
assurance schemes aimed at ensuring the sustainable
development of bioenergy.

4. i-BIS (Interactive Bioenergy Information System).
Provide detailed ‘real-time’ data on consumption patterns 
and existing activities.
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5. Capacity and Stakeholders.5. Capacity and Stakeholders. Provide an enabling environment for Provide an enabling environment for 
establishing and developing bioenergy establishing and developing bioenergy 
programmes and projects.programmes and projects.

6. Partnerships.6. Partnerships. Assist international bodies to collaborate in Assist international bodies to collaborate in 
the development of coherent national and the development of coherent national and 
international bioenergy programmes.international bioenergy programmes.



Thank you !Thank you !

www.fao.orgwww.fao.org
http://www.fao.org/sd/en2_en.htmhttp://www.fao.org/sd/en2_en.htm

http://www.fao.org/forestry/index.jsphttp://www.fao.org/forestry/index.jsp
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FAO data and Information for decision FAO data and Information for decision 
making on bioenergymaking on bioenergy

Farming practicesFarming practices
Forest Resources Assessment Forest Resources Assessment -- FRAFRA
Land type and useLand type and use
WaterWater
Wood energy (40 years old)Wood energy (40 years old)
Agricultural production Agricultural production –– including byincluding by--productsproducts
Rural institutionsRural institutions
LivelihoodsLivelihoods
NutritionNutrition
SEEDSSEEDS
GTOSGTOS
FisheriesFisheries
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Policy and Institutional Issues: Policy and Institutional Issues: 
5.5. inadequate legislation & lack of energy incentives in inadequate legislation & lack of energy incentives in 

most countries, such as preferential tax treatments; most countries, such as preferential tax treatments; 
6.6. insufficient support to private sector, forest owners and insufficient support to private sector, forest owners and 

farmers on biofuels production; and farmers on biofuels production; and 
7.7. potential overlap in mandates, roles and functions of potential overlap in mandates, roles and functions of 

international organizations.international organizations.
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Capacity Issues:Capacity Issues:
5.5. inadequate educational and technical materials; inadequate educational and technical materials; 
6.6. insufficient tools, methods and models for project insufficient tools, methods and models for project 

development, evaluation and monitoring, particularly development, evaluation and monitoring, particularly 
regarding bioenergy supply; and regarding bioenergy supply; and 

7.7. weak information and statistical data on resources, weak information and statistical data on resources, 
production, trade and consumption of biomass for energy production, trade and consumption of biomass for energy 
purposes.purposes.
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Technical and economic issues:Technical and economic issues:
5.5. insufficient information about costs, advantages and insufficient information about costs, advantages and 

disadvantages of using wood and disadvantages of using wood and agrofuelsagrofuels; ; 
6.6. lack of regulations to ensure that biofuels are produced, lack of regulations to ensure that biofuels are produced, 

traded and used according to appropriate guidelines and traded and used according to appropriate guidelines and 
standards; and standards; and 

7.7. lack of equipment and poor knowledge of the appropriate lack of equipment and poor knowledge of the appropriate 
practices for harvesting, transportation, storage and use practices for harvesting, transportation, storage and use 

of biofuels.of biofuels.
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Areas for collaboration:Areas for collaboration:
statistics on wood and agro energy;statistics on wood and agro energy;
biofuels resources and supply/demand outlook;biofuels resources and supply/demand outlook;
information on energy from crops, residues and information on energy from crops, residues and 
wastes;wastes;
bioenergy for rural industries, specially food bioenergy for rural industries, specially food 
industries;industries;
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FAO Interdepartmental Bioenergy FAO Interdepartmental Bioenergy 
ProgrammeProgramme

Areas for collaboration:Areas for collaboration:
analysis of competition between raw materials for food, analysis of competition between raw materials for food, 
fuels and other uses;fuels and other uses;
costcost--benefit analyses of the various forms of bioenergy benefit analyses of the various forms of bioenergy 
production both from the producersproduction both from the producers’’ and the overall and the overall 
societysociety’’s perspective;s perspective;
assessments of the potential and the impacts of a assessments of the potential and the impacts of a 
monetisation of positive external effects, particularly for monetisation of positive external effects, particularly for 
developing countries;developing countries;
analyses of possible impacts on food prices and availability analyses of possible impacts on food prices and availability 
associated with a growing use of land, water and other associated with a growing use of land, water and other 
agricultural resources for bioenergy production, agricultural resources for bioenergy production, 
particularly for poor, food and energy importing countries;particularly for poor, food and energy importing countries;


