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Sustainable energy, energy that is accessible, 
cleaner and more efficient, is key to achieving 
economic development and poverty reduction 
targets. 

Currently nearly one in five people around the 
world do not have access to modern energy 
services and approximately three billion 
people rely on wood, coal, charcoal or animal 
waste for cooking and heating. This is a major 
barrier to eradicating poverty. Under the 
Sustainable Energy for All initiative of the UN 
Secretary General, action is being mobilized 

to achieve universal access to modern energy 
services by 2030, improve energy efficiency 
and increase the share of renewable energy 
in the global energy mix. In 2011, this share 
was about 19%, of which 9.3% was traditional 
biomass, e.g. fuelwood, crop residues and 
animal dung (REN21, 2013)1.
Developing and emerging economies are  
confronted with a two-fold energy chal-
lenge: expanding access to energy, and 
promoting the transition to sustainable,  
low-carbon energy systems.  	  
A key element in this challenge is to iden-
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1 The full reference for this source can be found at 
http://www.ren21.net/Portals/0/documents/Resources/GSR/2013/GSR2013_lowres.pdf
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tify the most promising domestic renewable 
energy resources and implement policies to 
promote their sustainable development. 
 
Compared to other renewable energy sources, 
bioenergy potentially offers many advantages 
if properly managed. These include renewed 
investment in the agriculture sector, rural de-
velopment opportunities, job creation, and in-
creased energy security and access.  However, 
concerns have been raised about the econo-
mic viability as well as the environmental and 
social sustainability of bioenergy systems. 
A clear understanding of the linkages between 

bioenergy production and use, sustainability 
and food security is needed in order to inform 
the development and implementation of 
bioenergy policies that contribute to both 
energy and food security in a sustainable 
manner. 
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1) What to do?
i.e. which steps should a country 
undertake in order to promote 
the development of a sustainable 
bioenergy sector?

H
ow

 to
 d

o 
it

W
ha

t t
o 

do

Impact Monitoring, Evaluation and Response
Global Bioenergy Partnership (GBEP) Sustainability Indicators

Sustainable Bioenergy Assessment and Planning
FAO’s Bioenergy and Food Security (BEFS) Approach

A Roadmap to Sustainable Bioenergy
UN-Energy Decision Support Tool for	  
Sustainable Bioenergy Development (DST)

The UN-Energy Decision Support Tool for 
Sustainable Bioenergy Development (DST) 
provides a ‘Roadmap to Sustainable Bioe-
nergy’ describing the ‘What to do’

This document provides a detailed descrip-
tion of the Bio-energy and Food Security 
(BEFS) Approach, which comprises a set of 
tools and guidance for Sustainable Bioener-
gy Assessment and Planning.

In order to support countries in the decision-making process related to sustainable bioenergy 
development, FAO has developed a support package that addresses two key questions:

2) How to do it?
i.e. how can the aforementioned 
steps be implemented?

Complementary Initiatives
The UN-Energy Decision Support Tool for 
Sustainable Bioenergy Development (DST) 
was developed jointly by FAO and UNEP 
under the framework of UN-Energy, which 
is the United Nations’ mechanism for inter-
agency collaboration in the field of energy. 
The DST is a web-based tool that provides 
step-wise guidance to decision makers for 
the definition of a bioenergy strategy and 
for the approval or licensing of investments. 
One of the main resources identified in 
the DST that can inform and support the 
implementation of these steps is the BEFS 
Approach with its various tools.

The Global Bioenergy Partnership (GBEP) 
was established in 2006 in order to support 
the implementation of the 2005 Gleneagles 
Plan of Action calling for “biomass and bio-
fuels deployment, particularly in developing 
countries where biomass use is prevalent.” 

The three priority areas of GBEP are 
facilitating sustainable development of 
bioenergy through the development of 
indicators; raising awareness through 
high-level dialogue; and building capacity. 
Concerning the first priority area, in November 
2011 GBEP Partners agreed  on a set of 
24 voluntary sustainability indicators for 
bioenergy. Elements of the BEFS Approach 
have been integrated in the GBEP indicators 
and used for capacity building activities. 
Conversely, the GBEP indicators relevant for 
food security have also been included  in the 
BEFS Approach under the Impact Monitoring, 
Evaluation and Response component. 05



The objective of this document is to assist 
stakeholders, primarily policymakers, who 
wish to develop bioenergy options that 
safeguard food security.

The guidance in this document is based 
on FAO’s Bioenergy and Food Security 
Approach (BEFS ). 

The document provides a succinct descrip-
tion of the various components, tools and 
guidance of the BEFS Approach, illustrating 
how they can be used to inform and sup-
port sustainable bioenergy assessment and 
planning. 
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Identify the relevance of the BEFS Approach to their specific national or project 
context and the components of the BEFS Approach  that address their priorities

Identify key stakeholders to consult and involve when addressing bioenergy and 
food security  issues

Define the steps required to implement the selected components of the BEFS 
Approach

The timeframe for implementing the BEFS 
Approach depends  on each country’s prio-
rities, the components selected and the level 
of analysis. 

As explained below, the BEFS Approach 
offers some tools and guidance which can be 
applied in a short period of time and others 
that require implementation over longer 
periods, depending on data availability and 
technical capacity. 

The first section of the document provides 
an overview of  the BEFS Approach followed 
by a section describing each of the specific 
components of the BEFS Approach, including 
outputs, and timing and costs of implemen-
tation. The sections that follow cover key que-
stions addressed by the BEFS Approach, a list 
of stakeholders that should be consulted and 
involved, a few examples of BEFS’ implemen-
tation and a section on facilitation mechani-
sms for implementing the BEFS Approach. 

Through this document stakeholders should be able to:



1.

FIGURE 1 The BEFS Approach and its COMPONENTS
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The BEFS Approach comprises six 
COMPONENTS (Figure 1)

•	 Scoping

•	 Stakeholder Dialogue	  
	 and Capacity building

•	 Sustainable Bioenergy Assessment

•	 Support to Policy Formulation

•	 Impact Monitoring,	  
	 Evaluation and Response

•	 Risk Prevention,	   
	 Management	  
	 and Investment Screening

The BEFS Approach of FAO helps countries 
design and implement sustainable bioener-
gy policies and strategies, by ensuring that 
bioenergy development fosters both food 
and energy security, and that it contributes 
to agricultural and rural development in a 
climate-smart way.

09

Depending on the areas of interest, the 
level of bioenergy development, and the 
status of bioenergy policy formulation and 
implementation, countries may decide to use 
specific components of the BEFS Approach. 

The BEFS Approach components and the 
related tools and guidance can be applied 
at national and sub-national levels (e.g. 
regional, district, community, etc.) and at 
project level as well.
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2.1

10

2

Given that the BEFS Approach is context 
specific, the initial step is to analyze the 
country situation and determine how the 
BEFS Approach can best support the country 
based on its needs and requirements.
  
THE OVERALL OBJECTIVES 	  
OF THE BEFS SCOPING ARE:

1.	 To form a BEFS Working Group	  
	 to steer the process

2.	 To understand the agriculture, energy, 
	 environment, economic and development  
	 situation and the country’s concerns  

3.	 Optional: To formulate a BEFS	  
	 Roadmap.

The scoping activities first support a 
multi-stakeholder dialogue on bioenergy 
and food security. This is done either 
through an existing interdepartmental, 
multidisciplinary body or through the 
establishment of a BEFS Working Group.
The working group should cover all 
relevant issues and disciplines such 
as energy, agriculture, food security, 
environment, economic planning and 
development etc. The relevant entities will 
be selected by the country. In a number of 
countries it has proven successful when  
the Ministries of Energy and Agriculture 
have jointly chaired  the working group. 
The working group serves as the focal 
point for all future BEFS activities. 

Core Activities

Collect background information	
on key energy, agriculture, climate 
change and food security issues and 
prepare the BEFS Country Brief

Identify relevant stakeholders and the 
current institutional framework for 
decision-making on bioenergy and 
food security

Establish inter-ministerial/multi-
stakeholder working group(s)

Preliminary assessment of availability 
and reliability of data, and identification 
of existing gaps

Key Outputs
BEFS Country Brief; formation of 
Working Group; BEFS Rapid Appraisal 
indications; BEFS Roadmap

Timeframe
2-6 months 

Resources
Required expertise in international 
development; agricultural econo-
mics, natural resource management 
or closely related field.  
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The country status is described in the 
BEFS Country Brief. 
The country may also wish to produce 
a BEFS Roadmap. The aim of this docu-
ment is to define how the BEFS Appro-
ach can assist the country with develo-
ping sustainable bioenergy options.

The BEFS Roadmap outlineS 

1.	 The country context	

2.  The scope of analysis to be carried out

3.  The components of the BEFS 
	 Approach to be implemented as a 
	 result of country context and priorities

4.  The estimated resource requirements. 



Given the multidisciplinary nature of bioe-
nergy, addressing this sector requires the 
participation of many and diverse stakehol-
ders. These stakeholders often have di-
verging views on policy and private sector 
interventions and most of the time there is 
little or no collaboration and/or coordina-
tion among them. This may be due to a lack 
of understanding of the full range of issues 
presented by bioenergy development and the 
various interests at stake.  The BEFS Appro-
ach promotes a broad based consultation 
to define bioenergy priorities at the outset 
and continue discussions throughout bioe-
nergy policy and investment development. 
As mentioned in the previous section, this 
is done through either through an existing 
body or the BEFS Working Group.

In many developing countries the capacity 
to understand and manage the complex 
inter-linkages between bioenergy and food 
security, and assess the related trade-offs 
can still be enhanced. To address this issue, 
the BEFS Approach has developed training 
modules for various stakeholders to help 
increase understanding of the relationship 
between bioenergy and food security; to 
build technical skills to conduct analysis; 
and build the institutional framework to 
manage and mitigate risk as well as monitor 
impacts. The training is available at both 
policy and technical level. At the policy 
level, the BEFS Approach provides decision 
makers with a better understanding of the 
complex links between bioenergy and food 
security. 

2.2
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TABLE 1 BEFS Stakeholders

Feedstock Producers
Fertilizer Producers and Sellers
Feedstock Transporters
Feedstock Processors
Fuel Transporters and Distributors
Energy Providers
Import/Export Agencies
Research Institutions
Consultancy Firms
Financial Institutions

Energy
Agriculture
Food Security
Rural Development
Land Planning
Environment
Forestry
Water Resources
Investment
Trade
Finance
Statistics

PRIVATE SECTORGOVERNMENT

Farmer Organizations
Labour Organizations
Trade Associations
Land Rights Organizations
Environmental NGOs
Development NGOs
Fair Trade Organizations
Community Based Organizations and Groups
Community Members and the Public

CIVIL SOCIETY
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Core Activities

Support  inter-institutional dialogue 
across key government actors and 
across other relevant stakeholders

Conduct training activities 

Key Outputs
Support policy dialogue between 
key stakeholders using the 
evidence/information generated 
by the implementation of the BEFS 
Approach

Resources
A country-based  consultant to 
facilitate the institutional dialogue 
and key experts to run the capacity 
building trainings 

At the technical level, technical go-
vernment officials and relevant stakehol-
ders from a broad range of disciplines, 
including agronomy, economics, and the 
environment learn how to  implement the 
BEFS Approach and use the resulting in-
formation. 

The table below provides a summary of 
the types of stakeholders that are relevant 
to the bioenergy decision-making process 
at both national/sub-national and project 
levels.
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2.3

Bioenergy policy formulation should be 
evidence based. This evidence is provided 
by the Sustainable Bioenergy Assessment 
which is conducted based on the BEFS 
Analytical Framework.

The BEFS AF (see Figure 2) starts with the 
definition of the Country Context. This is 
followed by three areas of analysis for the 
whole biofuel supply chain, namely Natural 
Resources, Techno-economic Analysis and 
Socio-economic Analysis. 

The Natural Resource analysis includes a 
Biomass Potential Assessment. The Techno-
economic and Socio-economic analyses ad-
dress technology requirements, production 
costs, smallholder inclusion, job creation and 
investment requirements.

Food security considerations and sustai-
nability dimensions are interwoven throu-
ghout the BEFS Analytical Framework. 
With regards to food security, current and 
planned uses of biomass for non-bioenergy 
purposes are subtracted from the amount 
of feedstock potentially available for bioe-
nergy production. This is done to minimize 
the competition with food, feed and other 
uses. With regards to food access, small-
holder inclusion in the bioenergy supply 
chain is addressed and options for income 
and employment generation are assessed. 
Concerning sustainability, all three pillars 

(environmental, social and economic) are 
addressed. In the Biomass Potential Asses-
sment, protected areas are excluded and 
priority is given to intensification of agri-
cultural production. In addition, current and 
planned uses of residues, including for soil 
management, are excluded. Economic and 
social sustainability cover issues related to 
the economic and financial viability of the 
various biofuel pathways, smallholder in-
clusion and job creation, among others.

The BEFS Approach includes two sets of 
methodologies and tools to conduct a su-
stainable bioenergy assessment based on 
the BEFS AF:  the BEFS Rapid Appraisal and 
the BEFS Detailed Analysis. 

The BEFS Rapid Appraisal provides a preli-
minary indication of the sustainable bioe-
nergy potential of the country. 

The BEFS Detailed Analysis provides more 
accurate results to inform policy making.  
If the Detailed Analysis is preceded by 
the BEFS Rapid Appraisal, this allows to 
conduct a more targeted in-depth analysis.

FIGURE 2 THE BEFS ANALYTICAL FRAMEWORK
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COUNTRY SPECIFIC EVIDENCE

Socio-economic Analysis

ENERGY END USE OPTIONS
Techno-economic Analysis

NATURAL RESOURCES
Biomass Potential Assessment

COUNTRY CONTEXT
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addressed under the Sustainable 
Bioenergy Assessment Component.

What can bioenergy be used for? 
What development objectives can it 
contribute to: 
Energy security? 
Rural development? 
Poverty reduction? 
Food security? 
What are the concerns? 
What are the tradeoffs? 

How will agriculture markets evolve 
and what are the likely impacts of 
bioenergy developments on these?

How can bioenergy feedstock 
production represent an opportunity 
for rural development and poverty 
reduction?

Which crops that could be used for 
bioenergy production can be grown 
in the country under the prevailing 
agro-ecological conditions? 

What is the current domestic 
production of these crops? 

How much could be produced 
through an intensification of 
agricultural production? 

Where could crops for  bioenergy 
be produced without encroaching 
on protected areas or adversely 
affecting biodiversity? 

What land is best to use ?

Is it feasible to increase agricultural 
production to meet the demand for 
food and bioenergy? 

How could this be done sustainably?

Can there be a sustainable 
expansion of the agricultural area, 
taking into consideration competing 
demands for land, especially for 
food production and biodiversity 
conservation? 

How much residue from current 
agricultural and forestry production 
is available to produce bioenergy, 
taking into account existing uses?

Which bioenergy processing 
technologies and end use options 
are viable in the country? 
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How will biofuel developments affect 
water resources?

Can smallholders be involved 
in bioenergy production without 
compromising profits?

How does the cost of bioenergy 
compare with alternative energy 
sources in the country? 

Can domestically produced 
bioenergy be cost competitive on the 
international market?

Which feedstocks, management 
practices and processing 
technologies can deliver the largest 
greenhouse gas emission savings? 

Are these in line with the 
requirements of importing markets? 

What are the likely trade-offs in 
choosing a particular bioenergy 
development pathway?

Which are the key food crops? 

Have the prices of the key food crops 
changed?

Which household groups’ food 
security is at risk? 

Which are the vulnerable household 
groups?

What is the employment generation 
potential of bioenergy development?

How could bioenergy development 
affect the profitability of different 
crops at farm level? 

What could be the resulting changes 
in farmers’ production choices?

To what degree could bioenergy 
development contribute to energy 
access?

How could access to land by 
local communities be affected by 
bioenergy development? 
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2. BEFS Rapid Appraisal,
http://www.fao.org/energy/befs/rapid-appraisal/en/

2.3.1

The BEFS Rapid Appraisal (RA) consists of a 
set of easily applicable methodologies and 
user-friendly tools which allow countries to 
get an initial indication of their sustainable 
bioenergy potential and of the associated 
opportunities, risks and trade-offs. 

The BEFS RA covers the whole biofuel sup-
ply chain from feedstock production to pro-

cessing plant gate. In the case of electricity, 
distribution is addressed as well. It consi-
ders all bioenergy options including solid, 
liquid and gaseous biofuels and covers the 
following energy end uses: heating and co-
oking, rural electrification and transport. 
Feedstock options investigated comprise 
agriculture residues, fuelwood and wood re-
sidues, and crops.

19

ENERGY END USE OPTIONS

Biomass Potential Assessment

CropsWoodfuel and 
Wood Residues

Agricultural 
Residues

Transport

• Bioethanol 
• Biodiesel

Rural  
Electrification

• Gasification 
• SVO 
• Combustion

Heating  
and Cooking 

• Charcoal  
• Briquettes 
• Biogas

FIGURE 3 THE BEFS RAPID APPRAISAL

COUNTRY SPECIFIC EVIDENCE

NATURAL RESOURCES

Techno-economic and Socio-economic Analyses

COUNTRY STATUS
Review of key indicators and trends: Agriculture, Energy, Environment etc.



Energy End-use Options
Techno-economic  
and Socio-economic Analyses
The energy end use options that the 
country is interested in are selected 
and analysed.

The Rapid Appraisal covers the fol-
lowing energy end use options:

•	 Heating and Cooking	  
	 Charcoal, Briquettes, and Biogas

•	 Rural Electrification  	  
	 Gasification, Straight Vegetable Oil 
	 (SVO) and Combustion

•	 Transport 	  
	 Bioethanol and Biodiesel
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The BEFS RA comprises 
the following modules:

Country Status 
This module covers key environmental and 
socio-economic indicators, the identifica-
tion of main food staples and cash crops, 
along with energy production and demand 
(household level, transport sector, industry).

Natural Resources 
Biomass Potential Assessment
Feedstock options are selected and the 
availability of the selected feedstock for 
bioenergy is assessed. The output is an 
initial indication of quantities of feedstock 
available from crop and livestock residues, 
forestry and residues, as well as crops. 
Profitability of different crops is also taken 
into consideration.

A techno-economic and socio-economic 
analysis is conducted for each of these 
options. 

The techno-economic analysis covers: 
technology aspects, economic profitability 
and financial viability. 

The socio-economic analysis covers labour 
implications and smallholder inclusion. 

For each option considered, feedstock 
requirements are checked against 
the outputs of the Biomass Potential 
Assessment.

Based on the results of the techno-eco-
nomic and socio-economic analyses, the 
preferred options for heating and cooking, 
rural electrification and transport are scre-
ened against the Country Status.

In summary, the tools of the BEFS RA assist 
policy makers / technical officers in:

•	 Outlining the country energy, agriculture  
	 and food security context;

•	 Outlining the sustainable bioenergy 
	 options of interest;

•	 Obtaining initial estimates of which 
	 sustainable bioenergy supply chains are 
	 viable in the country, based on economic 
	 profitability, financial viability, investment 
	 requirements, labour implications and 
	 smallholder inclusion; and

•	 Identifying options of interest that require 
	 more in-depth analysis, e.g. through the 
	 BEFS Detailed Analysis. 



The BEFS Detailed Analysis covers four main areas: Diagnostic Analysis; Natural resources Analysis; 
Techno-economic and environmental analysis, and Socio-economic Analysis.

The Diagnostic Analysis examines trends in do-
mestic agricultural markets and domestic food 
security. 

The Natural Resource Assessment covers crops, 
forestry and water.

•	 Crops: This allows stakeholders to identify the 
areas suitable for bioenergy crop production un-
der different agricultural production systems and 
levels of inputs. Land is assessed for its suitability 
for production of the selected crops by taking into 
account climate, soil and site-specific conditions. 
Filters are used to exclude areas not appropriate 
for agriculture (forests, protected areas, inhabited 
areas and infrastructure corridors) and conside-
ring competing uses of land, such as food produc-
tion, pastures and meadows, land requirements 
of non-agriculture sectors. Overall this allows 
stakeholders to structure or revise their land-use 
planning, while accounting for future bioenergy 
developments and safeguarding food production 
and supply.

•	 Forestry: This uses the Woodfuel Integrated 
Supply/Demand Overview Mapping model (WI-
SDOM), which is a spatially explicit analysis of 
the supply and demand of fuelwood, forest har-
vesting residues and wood processing residues. 
The same methodology is used for assessment 
and mapping of crop residues. The result is an 
integrated module, based on the supply-demand 
balance, through which the priority areas for inter-
vention are identified.

Water: The Analytical Framework considers water 
analyses to assess the implications of water in 
bioenergy development both at product level and 
basin level. The tools used are the water footprint 
and the Water Evaluation and Planning system 
(WEAP).

The Techno-economic and Environmental 
Analyses generate information on bioenergy 
production costs and the impact that different 
bioenergy production pathways have on GHG 
emissions.  

•	 The bioenergy production costs are based 
on biomass feedstocks, fuel type and different 
production technologies. Within the analysis, 
scenarios are identified to determine type 
and amount of fuel, feedstock, conversion 
technologies, and who is to supply the feedstock 
(e.g. smallholders/outgrowers, commercial 
estates or a mix of both). The technology selection 
is based on the country’s technology capacity, 
human skills, and access to inputs required in 
bioenergy production. 

•	 The GHG analysis defines the GHG balance for 
the production of biofuels based on the scenarios 
identified in the production cost analysis. In the 
case of liquid biofuels, the analysis accounts 
for impacts related to potential direct land-
use changes and crop-to-crop changes. The 
analysis also account for the GHG emissions 
from the processing of biomass to biofuel, and 
from the transportation of the biomass from field 
to plant and of the biofuel from plant to market. 
The analysis allows to identify the bioenergy 
production pathways that can deliver the largest 
greenhouse gas emission reductions.

The Socio-economic Analysis addresses the eco-
nomy-wide impacts and includes a household 
food security and  vulnerability analysis as well.

•	 Economy-wide impacts: This allows to define 
the impacts of developing a bioenergy sector on 
the economy as a whole including labour, growth 
and poverty impacts. The analysis builds on the 
results of the Techno-economic Analysis, bringing 
them into a nation wide model. The structure of 
the model includes a detailed breakdown of the 
agricultural sector and of the other sectors of 
the economy. Biofuel scenarios differ according 
to their production technologies and strategies, 
namely feedstock, scale of feedstock production 
and intensive versus extensive strategies. The 
model assesses whether the implementation of a 
new sector, such as bioenergy, can be beneficial 
for economic growth and poverty reduction. The 
analysis can be very helpful in giving policy-
makers a sense of how particular bioenergy 
investments will affect broader development 
objectives outside of the biofuels sector itself 
(e.g., national economic growth, household 
incomes, etc). 

•	 Household Food Security and Vulnerability 
Analysis: This is based on household level survey 
data and can assist policymakers in understan-
ding which segments of the population could be 
vulnerable to price changes in the country. The 
analysis provides evidence that allows to diffe-
rentiate households by typology when conside-
ring  specific safeguard programmes.



The BEFS Approach can support both  po-
licy formulation and revision, based on the 
context and priorities of each country. The 
BEFS Approach supports the policy pro-
cess at three levels:

Firstly, a review of the existing policy and 
legislative framework is conducted, in or-
der to determine whether such framework 
is suitable for promoting sustainable bio-
energy development, or whether revisions 
and integrations are needed. 

Secondly, the evidence generated by the 
implementation of the BEFS RA and/or of 
the BEFS Detailed Analysis informs and 
supports the decision-making process. 

Specifically, this process is supported 
through the analysis of the environmental, 
economic and social impacts of bioenergy 
in the context of specific national and 
local conditions and through continued 
consultation with relevant stakeholders. 

Core Activities
Coordination of seminars/
roundtables with national experts 
both at the technical and policy levels 
to discuss results generated by the 
implementation of the BEFS tools 

Review of the regulatory framework 
for bioenergy, including agriculture, 
food security, energy; and the 
identification of existing gaps

Consultation with a wide range of 
stakeholders for feedback

Technical support for Ministerial and 
Parliamentary discussions

Key Outputs
Bioenergy and Food Security Policy

Timeframe
6-12 months

Resources
Legal and technical experts
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Thirdly, the implementation of the Impact 
Monitoring, Evaluation and Response com-
ponent of the BEFS Approach can lead to 
the identification of negative impacts cau-
sed by bioenergy development. This pro-
cess can inform the revision of existing 
bioenergy policies. For instance, incentives 
can be put in place to promote the imple-
mentation of good practices that can mi-
tigate, all else equal, the negative impacts 
that have been identified.   
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3 http://www.fao.org/energy/befs/78917/en/ 
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2.5

Bioenergy development may create both 
opportunities and risks. In order to ensure 
that the development of the bioenergy 
sector fosters both food and energy security 
and that it contributes to agricultural and 
rural development in a sustainable way, 
the risks need to be properly identified, 
prevented and managed. 

Through the BEFS Sustainable Bioenergy 
Assessment, it is possible to design a bioe-
nergy sector where the risks are minimized 
and the opportunities maximized.

In addition, BEFS has compiled a set of good 
practices, guidance and policy instruments 
that can be implemented in order to prevent 
and manage both environmental and socio-
economic risks in bioenergy development. 

In particular, the BEFS Approach includes3:

•	 Good environmental practices that can 
be implemented by bioenergy feedstock 
producers in order to minimize the risk of 
negative environmental impacts from their 
operations, and to ensure that bioenergy 
contributes to climate change mitigation 
while safeguarding and possibly fostering 
food security;

•	 Good socio-economic practices that can 
help minimize the risks and increase the 
opportunities associated with bioenergy 
operations; and

•	 Short guidance on tenure related issues 

in the context of bioenergy development, at 
both national and project levels; and

•	 Policy instruments that can be used to 
require or promote good practices in bioe-
nergy feedstock production and to discou-
rage bad practices.

The Bioenergy and Food Security (BEFS) 
Approach also includes a web-based tool 
that can provide a preliminary indication of 
potential risks and benefits for food security 
from agricultural/bioenergy investments. 
(http://www.fao.org/energy/befs/operator-tool/
en/)

The tool, which is available in English, French 
and Spanish, can be used by national and local 
authorities to screen proposed investments; 
by development banks in the evaluation of 
investment proposals; and by investors as an 
ex-ante self-assessment tool.

The BEFS Operator Level Tool consists of 
three parts:

1. Change in the supply of food to the 
domestic market; 

2. Resource availability and efficiency of 
use; 

3. Physical displacement, change in access 
to resources, compensation and income 
generation.

Each part includes indicators addressing 

key environmental and socio-economic 
dimensions relevant for food security. For 
each indicator, benchmarks and thresholds 
are provided.

Based on these and on the information 
entered by the users of the tool, a score is 
then assigned to each indicator:

•	 Potential Benefit for Food Security; 

•	 No Significant Influence 
	 on Food Security; and 

•	 Potential Risk to Food Security.

The BEFS Operator Level Tool is linked to 
FAO databases such as FAOSTAT. The tool 
builds upon key international references 
such as the Global Bioenergy Partnership 
(GBEP) Sustainability Indicators for Bioe-
nergy, the FAO Voluntary Guidelines on the 
Responsible Governance of Tenure, and 
the International Finance Corporation (IFC) 
Performance Standard 5 on Land Acquisi-
tion and Involuntary Resettlement.
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2.6

Bioenergy development, through its envi-
ronmental and socio-economic impacts, 
may have positive or negative effects on 
food security. For this reason, once the bio-
energy sector is in place, it is important to 
monitor, evaluate and respond to the im-
pacts of bioenergy on food security at both 
national and project levels. 

The identification of what impacts 
are particularly important to monitor 
will depend on the results of the BEFS 
Scoping and of the Sustainable Bioenergy 
Assessment, as well as on the specific 
situation and concerns of each country. 

The Global Bioenergy Partnership (GBEP)4 

has developed a set of 24 voluntary su-
stainability indicators for bioenergy, based 
on inputs from a broad range of partners, 
including FAO and the BEFS team. Among 
these indicators, those most relevant for 
food security are:
•	 Indicator 8	  
Land use and land-use change related to 
bioenergy feedstock production;
•	 Indicator 9 	  
Allocation and tenure of land for new 
bioenergy production;
•	 Indicator 10	  
Price and supply of a national food basket;
•	 Indicator 11 	  

Core Activities
Identify whether there is an existing 
monitoring framework and if so where 
improvements may be necessary

Incorporate relevant GBEP indicators 
into national policy framework

Identify baseline data available for 
each relevant indicator, and potential 
gaps

Collect baseline data and establish 
monitoring plan including roles and 
responsibilities for collection, analysis, 
and reporting

Establish a timeframe and allocate 
budget for implementation of 
monitoring plan and response actions 

Key Outputs
Impact Monitoring and Evaluation 
Framework including indicators, 
timeframe, and responsibilities

Resources
Multidisciplinary team of technical 
consultants (depending on indicators 
selected), with 15-25 working days for 
each indicator 4 http://www.globalbioenergy.org/

Change in income;
•	 Indicator 12	  
	 Jobs in the bioenergy sector;
•	 Indicator 14	  
	 Bioenergy used to expand access 
	 to modern energy services; and
•	 Indicator 23	  
	 Infrastructure and logistics 
	 for distribution of bioenergy.

In order to assess impacts, it is first neces-
sary to collect baseline data along the key 
indicators for the specific country context; 
then to analyze and evaluate the data col-
lected along each indicator to determine re-
levant and targeted policy responses.

At project level, the web-based BEFS Opera-
tor Level Tool can support the monitoring of 
the environmental and socio-economic im-
pacts of land-based agricultural/bioenergy 
investments, with a focus on food security.

In addition, the BEFS Approach includes a 
range of possible responses to address the 
impacts of   bioenergy on food security at 
both national and project levels.



The BEFS Approach has been developed to be flexible and 
adaptable to the specific country context and to the stakeholders 
interested in implementation. Below are three examples of how 
the BEFS Approach has been applied in different contexts. 
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Key outcomes
Many of Peru’s regions have important 
volumes of sustainable woody biomass 
and residues that could potentially be used 
to provide local energy solutions in rural 
areas. There is a high potential for energy 
generation from agricultural residues as 
well, but supporting policies are needed. 
Further analysis at the sub-national level 
is required to determine what proportion of 
this biomass would be feasible to use for 
energy generation in each region. 

National and regional policies to promote 
high density forest or shrub plantations 
for energy used are required for areas 
that exhibit wood fuel supply and demand 
balance deficits, especially in the poor 
areas of the Sierra region. Attention needs 
to be given to better enforce existing 
regulations, especially those addressing 
deforestation. 

In addition, with the emergence of the 
bioenergy sector specific policies to protect 
the natural resource base and vulnerable 
households will be required. Policies 
should also be promoted to support small 
farmers in benefitting from the market 
opportunities that arise from bioenergy 
development. 

The Sierra region emerges from the 
BEFS analysis as having quite limited 
bio-physical suitability for bioenergy. 
Significant bioenergy opportunities are 
unlikely to develop in this poor region of 
Peru. Given the divergence in growth rates 
among the three main regions (Sierra, 
Costa and Selva) of Peru, bioenergy should 
be part of a broader rural development plan 
that promotes other activities to redress 
some of these regional inequalities. 

Key factors
Peru has established a regulatory framework for renewable energies which promotes the 
use of biomass for energy generation. In this context, the analysis was extended beyond the 
production of feedstock for liquid biofuels to consider alternative bioenergy sources using 
residues from the agriculture and forest sector. A detailed assessment was possible, given 
available quality data and high level of capacity of in-country partners. 

BEFS Component 
Sustainable Bioenergy Assessment
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BEFS ComponentS 
BEFS Scoping and Support to Policy Formulation

Key factors
There was growing interest from private sector 
investors but with no policy on bioenergy in pla-
ce, nor coordination among stakeholders on the 
various objectives and interests at stake. At the 
same time, the country has a complex land tenure 
system; high food insecurity; and very low access 
to energy. 

Key outcomes
Creation of BEFS-WG, definition of short and lon-
ger term strategy to respond to urgency, identifi-
cation of legislative gaps, and finally Guidelines 
for Agriculture and Bioenergy Investment incor-
porating community concerns. The final docu-
ment was the result of considerable stakeholder 
consultation on country specific good practices 
and institutional mechanisms to enhance the 
sustainability of agricultural and bioenergy in-
vestments. 
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BEFS Component 
Impact Monitoring, Evaluation and	
Response
Assessment of the effects of bioenergy 
use and production on the price and 
supply of a food basket (GBEP Indicator 
10) in Indonesia.

Key factors
Indonesia has experienced a fast and si-
gnificant increase of domestic biodiesel 
production and use since 2006, mainly 
driven by private investments. However, 
only little information was available then. 
Palm oil-based biodiesel was the main 
bioenergy feedstock in Indonesia and the 
country was the second largest biodiesel 
exporter in the world. There was uncer-
tainty related to the impact of bioenergy 
production on price and availability of 
food basket items, particularly rice and 
cooking oil, as well as lack of informa-
tion and analysis on the historic and fu-
ture origin of the bioenergy feedstock. 
The ambitious biofuel targets recently 
introduced are expected to increase do-
mestic biodiesel use 10 fold by 2020. An 
analysis of the potential effects on the 
price and supply of food basket items 
should be carried out. 

Key outcomes
Creation of a Working Group of national 
and international experts that reviewed 
and verified publicly available databases, 
retrieved and analyzed further updated 
information on bioenergy production 
and use: A Causal Descriptive 
Assessment of biodiesel feedstock 
provenance was applied to the case of 
Indonesia and a System Dynamics model 
was elaborated and used to assess the 
effect of domestic demand of crude palm 
oil (CPO) for biodiesel on the supply and 
price of CPO and competing crops in the 
country. 
Lastly, a quantitative analysis using the 
AGLINK-COSIMO model producing an 
assessment of the change in national 
and international market prices for 
vegetable oil by 2020 according to the 
proposed energy policy of Indonesia 
was carried out. 
One of the main results of the analysis 
indicated that, as of 2012, the Indonesian 
bioenergy sector does not seem to have 
had a significant direct impact on the 
price and supply of national food basket 
items. This information is contributing 
to shaping sustainable bioenergy 
policies in Indonesia.
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FAO will respond to Help Desk inquiries with 
direction on the type of support sought. 

In addition, FAO will connect interested par-
ties with regional, sub-regional, and where 
possible, in country experts to facilitate 
BEFS implementation.

38

Stakeholders interested in FAO support in implementing the BEFS Approach should:

•	 Explore the materials available on the BEFS website for full reports, tools, 	  
	 and further guidance, http://www.fao.org/energy/befs/en/ 

•	 Contact the Help Desk at BEFSsupport@fao.org with the following information:
	 o	 Concept Note with the BEFS Approach components for implementation
	 o	 Type of support sought from FAO
	 o	 Key implementing agency

	 o	 Timeframe for implementation

The BEFS Approach can be implemented 
directly by governments, civil society orga-
nizations and other stakeholders. If neces-
sary, FAO can facilitate the implementation 
of the BEFS Approach through the BEFS 
Help Desk.

The Help Desk includes a network of regio-
nal Focal Points to ensure that guidance, to-
ols, capacity building strategies, and project 
formulation methods of the BEFS Approach 
are accessible and replicable in any country. 
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4.1

5 Further information is available FAO Technical Cooperation Program, ‘Guidelines for National Stakeholders’, 
http://www.fao.org/tc/tcp/pdf/TCP-Guidelines-National-english.pdf

6 Enabling activities can include helping countries prepare national inventories, strategies, action plans, 	  
and reports under various conventions. 
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Food security
Food security exists when all people, at all times, have physical and economic access to 
sufficient, safe and nutritious food that meets their dietary needs and food preferences for an 
active and healthy life (World Food Summit, 1996).

Food security comprises four dimensions:

1) Food availability	  
The availability of sufficient quantities of food of appropriate quality, supplied through domestic 
production or imports;

2) Food access	  
Access by individuals to adequate resources (entitlements) for acquiring appropriate foods 
for a nutritious diet;

3) Food utilization	  
Utilization of food through adequate diet, clean water, sanitation and health care to reach a state 
of nutritional well-being where all physiological needs are met;

4) Food stability	  
To be food secure, a population, household or individual must have access to adequate food at 
all times. They should not risk losing access to food as a consequence of sudden shocks (e.g. 
an economic or climatic crisis) or cyclical events (e.g. seasonal food insecurity).

Bioenergy 
All energy derived from biofuels.

Biofuels
Fuel[s] produced directly or indirectly from 
biomass.  
Fuel is defined as an energy carrier intended 
for energy conversion.

Biomass
Material of biological origin excluding 
material embedded in geological 
formations and transformed to fossil.

Energy security
Energy security refers to the uninterrupted 
availability of energy sources at an 
affordable price.
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