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The BEFS Rapid Appraisal:  
Introduction to the Approach and the 
Manuals 

Scope: 

This manual provides an overview of the BEFS Rapid Appraisal and of the overall BEFS Approach, of 

which the BEFS Rapid Appraisal is a part.  

The BEFS Rapid Appraisal (RA) is a set of easily applicable Excel-based tools that can guide 

policymakers in obtaining an initial assessment of the in-country bioenergy potential, covering 

potential feedstock availability, definition of bioenergy pathways of interest, competitiveness of 

options and potential socioeconomic implications and trade-offs. The BEFS RA allows countries to 

obtain a first level of assessment of their sustainable bioenergy potential. The BEFS Analytical 

Framework is the analytical structure of reference for the BEFS Rapid Appraisal. 

This overview section of the manual includes a brief part describing the BEFS Approach and BEFS 

Analytical Framework, and then moves into the details of the BEFS Rapid Appraisal by covering the 

approach, phases, tools, components and limitations.  

1 Background 

Access to modern energy is essential to achieving food security and sustainable development goals. 

Nearly one in five people around the world currently do not have access to modern energy services 

and approximately three billion people rely on traditional biomass for cooking and heating. In fact, 

access to energy is a major barrier to eradicating poverty and hunger and achieving food security, 

especially as the world faces ever more stringent natural resource constraints and the need to meet 

growing food and energy demands. It is therefore essential to identify viable domestic renewable 

energy sources and to implement policies that promote their sustainable development, without 

compromising safeguards for food security. Bioenergy could be an option to that effect, but it has to 

be developed by identifying feasible viable solutions, such as targeting smallholder inclusion, poverty 

reduction and rural development, and by safeguarding the vulnerable and food insecure. 

Bioenergy is part of the renewable energy options 

Bioenergy has been promoted as one of the means of improving energy security and energy access 

and possibly mitigating climate change. Compared to other energy sources, bioenergy potentially 

offers poor countries many advantages if properly managed, including: renewed investment in the 

agriculture sector, new market opportunities, job creation, economic growth, increased energy 

security and access, rural development opportunities and potentially reduced GHG emissions.  

Nevertheless, this optimism has been tempered by concerns over bioenergy’s economic viability and 

its actual implications for socio-economic development, food security and environmental 

sustainability. What is yet to be clearly understood is how bioenergy and food security link together 

and how both energy and food security can be coupled to achieve sustainable development. 
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Bioenergy is all energy derived from biofuels, which are fuels derived directly or indirectly from 

biomass. Biomass is material of recent biological origin, including plant material and animal waste. 

Bioenergy should be distinguished between traditional forms of bioenergy and more modern 

sustainable options. 

Modern biofuels can come in three types, namely liquid biofuels (ethanol, biodiesel and straight 

vegetable oil), gaseous biofuels (biogas and syngas) and solid biofuels (firewood, charcoal, briquettes 

and pellets). These different forms of bioenergy use various feedstock that can be grown in diverse 

environments and can then be converted through a range of processing pathways and technologies, 

which together characterize the specific bioenergy pathway.  Liquid biofuels are biofuels produced 

from crops and other feedstock types4. Liquid biofuels can be used to substitute fossil fuels in the 

transport sector or to improve local energy access when used to displace diesel in diesel generators. 

Gaseous biofuels are biofuels produced from agricultural residues or woody residues. These forms of 

bioenergy can be used for electricity generation e.g. lighting, rotary power, rural electrification and 

for cooking and heating services. Solid biofuels are derived from woody biomass and crop residues 

and can be used as cooking and heating fuels.  

 
Targeting poverty through context-specific bioenergy options 
 
The experience of those countries that have succeeded in reducing hunger and malnutrition shows 

that economic growth does not automatically ensure success – the source of growth matters too. 

Growth originating in agriculture, in particular in the smallholder sector, is at least twice as effective 

in benefiting the poor as growth in non-agricultural sectors. This is not surprising since most of the 

poor in today’s developing countries live in rural areas, where their incomes are directly or indirectly 

tied to agriculture. Given these potential benefits, what is crucial to understand is how the bioenergy 

sector should be developed in order to ensure that the positive effects are secured and that the 

natural resource base is not overstretched. This development option should always be screened 

against other development options, if any, to ensure the optimal use of resources. 

Sustainable strategies must underlie bioenergy developments in order to capture benefits and limit 

risks. Sound evidence-based policies, transparent processes, and coordination within and across 

government ministries are all essential if bioenergy developments are to be sustainable and inclusive 

of all stakeholders. The Bioenergy and Food Security (BEFS) Approach of FAO helps countries 

understand which bioenergy options exist in their country context. Bioenergy development is 

complex and multi-faceted, so assessment of its sustainability must be based on country-level 

evidence.   

 

  

                                                           
4
 The coverage within the BEFS Rapid Appraisal is limited to liquid biofuels produced from crops, but it is 

acknowledged that other types of liquid biofuel production exist or are currently being investigated. 
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2 The BEFS Approach and the BEFS Analytical Framework 

The BEFS Approach supports countries in the design and implementation of sustainable bioenergy 

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. The 

BEFS Approach covers six key areas of work:  

 Scoping 

 Stakeholder Dialogue and Capacity Building 

 Sustainable Bioenergy Assessment 

 Support to Policy Formulation 

 Impact Monitoring, Evaluation and Response 

 Risk Prevention, Management and Investment Screening   

Depending on the areas of interest, the level of bioenergy development, and the status of bioenergy 

policy formulation and implementation, countries may pick specific areas of work from the BEFS 

Approach. Robust country-level analysis supports all areas of work of the BEFS Approach. 

The country-level work starts with the scoping phase, which comprises stakeholder dialogue and 

capacity building, followed by the bioenergy potential assessment.  

The assessment of the bioenergy potential is based on the BEFS Analytical Framework (BEFS AF) - see 

Figure 1. The BEFS AF has four core areas of analysis:  

 Country Context 

 Natural Resources: Biomass Potential Assessment 

 Energy End Use Options: Techno-economic Analysis 

 Energy End Use Options: Socio-economic Analysis  

Food security considerations are interwoven throughout the framework. The analysis aims to assess 

potential for bioenergy feedstock production that is additional and/or complementary to food 

production, in order to mitigate competition effects. Animal feed considerations and alternative uses 

are brought in when assessing agricultural residues options. Current agriculture production is 

considered and bioenergy options are screened against current agriculture production. Options for 

employment and income generation along the biofuel supply chain are taken into account with an 

emphasis on smallholder inclusion as a requirement to achieve poverty reduction.  

Environmental, economic and social sustainability is also built into the framework. The sustainable 

use of natural resources is sought by prioritizing intensification of agricultural production over 

expansion, by excluding forest land and protected areas, and by excluding or enhancing current and 

planned uses of residues, such as for soil management. Economic and social sustainability are 

considered as well, by investigating economic competitiveness and financial viability of bioenergy 

investments. In addition, guidance is provided on tenure-related issues. 
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Figure 1: The BEFS Analytical Framework 

The BEFS AF covers the whole biofuel supply chain and the analysis can be implemented at two 

levels: an initial level of analysis, the BEFS Rapid Appraisal, and a more detailed level of analysis, the 

BEFS Detailed Analysis.  

3 The BEFS Rapid Appraisal 

The BEFS Rapid Appraisal (BEFS RA) consists of a set of easily applicable methodologies and user-
friendly tools5, which allow countries to get an initial indication of their sustainable bioenergy 
potential and of the associated opportunities, risks and trade-offs, see Figure 2.  

The BEFS RA covers the whole biofuel supply chain from feedstock production to the processing plant 

gate6. The BEFS RA guides the country in the first level of assessment of all bioenergy options of 

interest. This is based on the initial level of assessment of potential feedstock production for 

bioenergy production, techno-economic viability and socio-economic implications. This first level of 

assessment will guide the country in excluding some options while focusing the detailed analysis on 

the more environmental, technical and socio-economically viable solution.  

The tools are globally applicable and are tailored for country-level or area-level assessment, 

depending on country size and data availability. The tools are implementable in a relatively short 

time and can be used with limited data. The user has the option to rely on default values, provided 

throughout the tools where possible, or enter more reliable data when available. The more accurate 

the data used, the more accurate the results. The analysis can be tailored to address specific needs of 

countries by selection of specific modules or components of the BEFS RA; nonetheless users are 

encouraged to run the whole BEFS RA to get an initial overview of the options based on country-

validated evidence. 

                                                           
5
 The BEFS RA tools consist of a set of Excel-based tools. The output of some of the tools is used as input into 

the following level of analysis, but the Excel tools can also be used separately and independently. 
6
 In some cases the end use is also included. 
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Depending on the country needs and requirements, all of the components of the BEFS RA can be 

utilized or the user can select which types of biomass resources to focus on.  The user is supported by 

manuals in running the BEFS RA tools, as each tool has its own manual. The manual provides the 

overall approach, assumptions, limitations and description of data requirements and then walks the 

users through the steps of the analysis within the tools. 

 

 

Figure 2: The BEFS Rapid Appraisal 

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

 Outlining the country energy, agriculture and food security context; 

 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 and planning, e.g. more 

detailed BEFS analysis, local-level analysis, and/or detailed spatial-level planning, etc.  
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4 The Phases of the BEFS RA  

The implementation of the BEFS RA is structured around three steps, as shown in Figure 3 below.  

The first phase covers the country context, the second the analysis and the third is the discussion of 

the results and definition of possible future action steps. 

Phase 1: Country needs, focus and data collection 

During this first phase, the country defines the needs and objectives of the analysis, i.e. the reasons 

for which they want to develop bioenergy pathways and which objectives they would like to target 

through these (e.g. poverty reduction, energy security, etc.). In this phase, the data required to run 

the analysis is collected. Annex 1 gives an overview of the data that is collected for the BEFS RA 

during this step. The data sheet is structured around five areas of data collection, namely agriculture, 

forestry, labour, economics and finance, and energy and industry. This facilitates the data collection 

process as each sheet can be handled separately by the experts in each area.   

Phase 2: BEFS RA analysis  

Once the data is inputted, the BEFS RA analysis can be carried out. Generally, it is advisable to 

analyse all bioenergy options available within the BEFS RA in order to screen the options based on 

quantitative results. Countries might nonetheless wish to reduce the breadth of the analysis based 

on their specific circumstances.  

Phase 3: Review of results and discussion 

The final phase of the BEFS RA is to screen and discuss the results of the BEFS RA. The results can be 

prioritized based on the country needs and can also help define which options the country wishes to 

investigate at a more detailed level.  

 

Figure 3: BEFS RA Phases 

5 The BEFS RA Analysis: Modules and Tools 

The analysis that is undertaken within the BEFS RA follows the areas of analysis of the BEFS AF, as 

illustrated in Figure 2. 

Based on the BEFS AF, the analysis undertaken within the BEFS RA is divided into three modules (see 

Annex 2), namely Country Status, Natural Resources and Energy End Use Options. The modules are 

run in sequence to obtain a set of results covering the bioenergy pathways identified within the BEFS 

RA.  
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The steps of the analysis are as follows: 

Step 1: Country Status 

The country status module collects information on country status and defines the context, 

needs and constraints in the key sectors e.g. agriculture, energy, etc. 

Step 2: Natural Resources: Biomass Potential Assessment 

The natural resources module estimates feedstock availability, considering competing uses 

and needs. The competing uses are assessed to the level possible and then excluded. 

Step 3: Energy End Use Options: Techno-economic and Socio-economic Analysis 

The energy end use options module evaluates the following options based on the country 

context: 

 Intermediate or Final Products7: briquettes, pellets and charcoal; 

 Heating and Cooking: biogas community; 

 Rural Electrification: gasification, straight vegetable oil (SVO) and combustion;  

 Heat and Power: CHP (cogeneration) and biogas industrial; and 

 Transport: ethanol and biodiesel. 

Each module has a number of sub-modules or components. Within each module there are one or 

more Excel-based tools that the user can utilize to undertake the calculation related to the area of 

analysis. Further details on each module and the related components and tools are provided below. 

A list of the feedstock covered by the tool is provided in Annex 3.  

Additionally, countries may wish to run separate modules of the BEFS RA, depending on the scope 

and requirements of the assessment. For example, if there was a need to get a general overview of 

the energy and agriculture sector, a country could use only the Country Status module. Or, if a 

country needed to assess the potential feedstock availability from crop residues, it could simply run 

one of the tools from the Natural Resources module. 

5.1 The Country Status Module 
The first step in the analysis is to clearly define the country context in terms of key characteristics of 

the food, agriculture and energy sector. This is done by defining the country and the context, 

including characterizing the main food staples, the specific bioenergy pathway, the feedstock and the 

energy needs to be met. The country should select which types of bioenergy (resources and end 

uses) it wishes to evaluate and for what service, i.e. liquid, gaseous and solid biofuels, and whether 

they are to be used within the transport sector, for rural electrification, for heat and power or for 

heating and cooking. Secondly, the country should clearly define what the main domestic food 

staples are and analyse how bioenergy production may overlap or compete with the domestic 

resources used for food production.  

                                                           
7
 These products may be used either as final products for heating and cooking or as intermediate products in 

the rural electrification options of gasification and combustion.  
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In the BEFS RA, this analysis is performed in the Country Status module. The module supports 

countries in structuring the information required for the assessment, considering that bioenergy 

supply chains bridge across a number of disciplines and sectors. The main areas to consider are 

agriculture and food (including crop production, livestock and forestry), energy, natural resources 

and some indication on general economic performance and development status.  

A first set of information and data is gathered to depict the country’s current economic, agriculture, 

food and energy status. Food security is prioritized by allowing the user to determine the key food 

crops and the country’s net trade position with respect to these crops.  These indicators will ensure 

that from the outset, the user can safeguard food supplies. The other agriculture indicators 

presented are the contribution of agriculture to GDP (thus showing how important the agricultural 

sector is for the country concerned) and the identification of the main agriculture export crops or 

commodities. With respect to energy, the current energy production supply and use, as well as the 

current energy consumption at household level and in the transport sector are presented.  This will 

allow the user to understand how bioenergy is currently being utilized8, how bioenergy could be used 

to substitute some of the current energy use and what potential there might be for bioenergy to fill 

some of the energy access gaps.  

5.2 The Natural Resources Module 
The second step of the BEFS RA is to define feedstock availability. This is done in the Natural 

Resources module. This module is used to assess the availability of bioenergy feedstock originating 

from crop production, agricultural residues and forestry. The module is divided into three 

components, as follows: Crops, Agricultural Residues, Woodfuel and Wood Residues, see  

Figure 4. Depending on country needs as defined in the country status, the user can select specific 

components of Natural Resources module or run all components. A general description of each 

component of analysis is presented below. A more detailed discussion on each of the components is 

provided in the respective user manual.  

 

Figure 4: The Structure of the Natural Resources Module 

                                                           
8
 Current bioenergy use is mostly traditional. The analysis would illustrate options for sustainable substitution 

and use of resources for bioenergy production. 
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The Crops component includes the Crop Production tool9 and Crop Budget tool. The Crop Production 

tool is used to assess the potential for additional production of oilseed, sugar and starch crops, which 

can later serve as feedstock for straight vegetable oil (SVO), biodiesel and ethanol. Once the options 

for additional production are assessed, the Crop Budget tool allows users to compare profitability, 

costs and labour requirements across crops on a per hectare basis. This helps compare current crop 

production options versus potential future production options, thus highlighting potential trade-offs. 

The Agricultural Residues component includes two tools, one to assess the availability of Crop 

Residues and the other to calculate the availability of Livestock Residues. Crop residues are suitable 

feedstock for the production of briquettes and pellets (solid biofuels), while manure is suitable for 

the production of biogas. These biofuels can be used for heating and cooking (briquettes, pellets), 

transport (second generation ethanol), rural electrification and/or heat and power.  

The Woodfuel and Wood Residues component includes three tools: Forest Harvesting, Wood 

Processing Residues and Forest Plantations. The Forest Harvesting tool assists the user in assessing 

the potential for additional forest harvesting and the availability of forest harvesting residues. The 

Wood Processing Residues tool facilitates the assessment of the availability of wood processing 

residues. The Woodfuel Plantation Tool is used to assess the potential harvestable volume of wood 

from dedicated bioenergy plantations and the costs and benefits of establishing plantations.  

5.3 The Energy End Use Module 
The Energy End Use Option module is used to assess the techno-economic and socio-economic 

viability of different bioenergy production pathways (Figure 5). The module is divided into five 

sections, these are: Intermediate or Final Products, Heating and Cooking, Rural Electrification, Heat 

and Power and Transport. Each of the sub-modules includes a choice of components of analysis to 

assess the production of specific biofuels based on particular processing technologies, as illustrated 

in Figure 5. This module builds up from the information generated in the Natural Resources module 

in relation to the type and amount of feedstock available. 

 

                                                           
9
 BEFS Rapid Appraisal land suitability maps support the Crops Production analysis. The country-level maps for 

the 10 crops suitable for the production of liquid biofuels are generated using the Global Agro-Ecological 
Zoning

 
layers on land suitability and productivity, (FAO, IIASA, 2012), the global land cover map GlobCover 

2009, (ESA, 2012) and the World Database on Protected Areas, (IUCN and UNEP, 2009). 
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Figure 5: The Structure of the Energy End Use Option Module 

A general description of each of the sub-modules and their respective components of analysis are 

presented below. A more detailed discussion on each of the components of analysis will be provided 

in the respective user manual.  

The Intermediate or Final Products sub-module is used to assess the viability of producing 

briquettes, pellets and charcoal. The Briquettes/Pellets components are used to evaluate the 

potential to develop the production of biomass briquettes/pellets to supply energy for heating and 

cooking in rural and urban households. The objective of the analysis is to generate information on 

production cost, biomass requirements and financial viability and social parameters to help users in 

their decision to promote briquette/pellet production in the country. The Charcoal component is 

used to compare existing charcoal production technologies with improved and more efficient 

technologies. The aim of the analysis is to assess the required upfront capital cost of the improved 

technologies, the financial viability from the standpoint of charcoal producers and the social and 

environmental benefits that improved technologies can trigger when compared to existing charcoal 

production technologies. The results generated by the analysis inform on potential barriers for the 

uptake of the improved charcoal technologies by producers and help define how to effectively 

disseminate their introduction.  

The Heating and Cooking sub-module is used to assess the viability of producing biogas at the 

community level. The Biogas Community component is used to evaluate the potential to develop 

biogas production from livestock manures at the household and community levels and compares 

three different types of technologies. The component generates information on: 1) the amount of 

biogas that can be produced based on manure availability, 2) the size of biodigester needed to 

harness the energy, 3) the installation cost of three types of biodigester technologies. The 

component also provides financial social and economic parameters to help the user understand the 

potential opportunities and the requirements needed for deploying biogas technology in their 

countries.  

The Rural Electrification sub-module is used to assess the viability of supplying electricity from local 

biomass resources in remote areas without access to the electric grid. The sub-module is comprised 

of three decentralized-based technology pathways for electrification, these are: gasification, use of 
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straight vegetable oil (SVO) and combustion. The results from this sub-module generate estimates of 

the cost of electricity generation and distribution, calculates the financial viability of electrification 

and informs on the associated social and economic outcomes for each alternative technology 

pathway. The Gasification component analyses the partial burning of biomass to generate a gas 

mixture that is subsequently combusted in gas engines to produce electricity. The Straight Vegetable 

Oil (SVO) component builds on from the Crops component in the Natural Resources module. It 

assesses the potential to substitute diesel with SVO in generators to produce electricity. The 

Combustion component assesses the burning of biomass to produce steam which drives a turbine to 

produce electricity.  

The Heat and Power sub-module is used to assess the viability of the production of electricity and 

heat from local biomass resources. The sub-module is comprised of two decentralized-based 

technology pathways for electrification and heat, these are: CHP (cogeneration) and biogas 

industrial. The results from this sub-module generate estimates of the cost of electricity/heat 

generation and distribution, calculates the financial viability of electrification/heat and informs on 

the associated social and economic outcomes for each alternative technology pathway. The CHP 

(cogeneration) component examines the potential for the simultaneous production of electricity and 

heat from a biomass source, allowing the user to analyse a factory integrated production or a 

standalone operation for pure grid electricity generation. The Biogas Industrial component evaluates 

the potential to develop a biogas-based industry for electricity, heat, CHP or upgraded biogas. This is 

done by using waste water, high moisture solids, low moisture solids or a combination of these. All 

technology pathways are based on simple and readily available technologies that can be easily 

adaptable to remote rural areas. 

The Transport sub-module is used to assess the viability of producing liquid biofuels for transport, 

namely ethanol and biodiesel. The analysis builds on the results generated from the Natural 

Resources’ components in terms of feedstock availability and the crop budget. The tool covers 

ethanol and biodiesel. In the ethanol sections the users can assess the potential for developing the 

ethanol industry in the country. Likewise in the biodiesel section, the potential for developing the 

biodiesel industry is assessed. The analyses generates results on the cost estimates for the 

production of the selected biofuel based on feedstock origin, i.e. smallholder, combination 

smallholder/commercial or commercial, and according to four predefined plant capacities, namely 5, 

25, 50 and 100 million litres/year10. The results also consist of information on economic feasibility 

and socio-economic parameters. In this component, the user has the option to include into the 

assessment a GHG emissions analysis that covers the whole supply chain of the selected biofuels.  

Another option for the user is to utilise the Pre-treatment Calculator prior to using the Energy End 

Use tools11. This allows the user to calculate the additional costs of pre-processing the biomass 

selected in order to obtain the specific conditions required for the final biomass conversion for 

energy end use.  

                                                           
10

 The selection of the predefined plant capacities is based on a review of relevant literature; please see the 
Transport manual for further details. 
11

 The Pre-treatment Calculator can be used prior to utilising the Energy End Use Tools. The exceptions are the 
Biogas Community and Transport Tools, as these tools already include pre-treatment. 
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5.4 The Inter-linkages between Modules 
The information generated within the modules and the results of the three modules of the BEFS RA 

are related (Figure 6). 

 

Figure 6: Inter-linkages between the BEFS RA modules 

As explained, the first step is to run the Country Status tool and obtain information on the key food 

staples, key agriculture export crops, current energy balance, households’ energy access and current 

use of fossil fuels and biofuels (if production exists) for transport in the country. This information will 

be used when setting up the analysis in the Natural Resources module, so that the options are 

considered against the country’s needs and constraints. The output of the Natural Resources 

component is the amount of feedstock in tons potentially available. In some cases, this module also 

includes the calculations of feedstock production costs, e.g. crop budgets. The amount of feedstock 

calculated, the feedstock costs, and the energy use and needs are then inputs into the analysis run 

within the energy end use options. 

6 BEFS RA Results Review and Discussion 

Based on the results of the techno-economic and socio-economic analysis, the preferred options for 

heating and cooking, rural electrification, heat and power, and transport should be screened against 

the country context as outlined in the Country Status module. More specifically, heating and cooking 

options should be screened against current domestic demand, current energy types used, policies in 

place and energy access strategies. This applies equally to the rural electrification, heat and power, 

and transport options. 

As a final step, the country should decide on which options it wishes to further investigate in greater 

detail. Thus, the country can continue with a Detailed BEFS Analysis and examine specific areas of 

interest. 
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Annex 1: Data Collection for the BEFS RA 

During Phase 1, data for the BEFS RA tools is collected. The data is divided by areas, namely 

agriculture, forestry, labour, economics and finance, and energy and industry. Details of the data 

collected by area are listed within the table below. 

Area of Data 
Collection 

Sections BEFS RA Tool 

Agriculture 
Crop Production: 
data on yield levels, total production by selected crop 

Crop Production 

  
Crop Budget: 
input prices, e.g. fertilizers, labour, seeds etc., by selected crop 

Crop Budget 

  
Crop Residues: 
quantification of current residue uses 

Crop Residues 

  
Livestock Residues: 
number of animals, feeding  patterns, commercial production share, etc., 
by animal type 

Livestock Residues 

  
Briquettes and Pellets - Other Product Prices: 
prices of flour types 

Briquettes, Pellets 

Forestry 

Forest Harvesting and Harvesting Residues: 
roundwood production, rate of felling removal, wood density, tree 
composition, share of residues 
 

Forest Harvesting 

  

Wood Processing Residues: 
sawnwood production in the country, average efficiency of sawmill, 
current use of wood processing residues     
              

Wood Processing Residues 

  

Woodfuel Plantation Budget: 
wood production characteristics by species, current prices for seedlings, 
etc., input prices 
 

Woodfuel Plantation Budget 

Labour 
Labour: 
minimum wages by labour type, e.g. agricultural worker, industrial 
worker, etc. 

Crop Budget, Woodfuel 
Plantation Budget, Transport, 
Briquettes, Pellets, Charcoal, 
Biogas Community, Biogas 
Industrial, SVO, Gasification, 
Combustion, CHP 

Economics 
and finance 

Economics and Finance: 
financial rates e.g. loan rate, inflation rate, etc. 

Crop Budget, Woodfuel 
Plantation Budget, Transport, 
Briquettes, Pellets, Charcoal, 
Biogas Community, Biogas 
Industrial, SVO, Gasification, 
Combustion, CHP 

Energy and 
industry 

Energy and Industry: 
energy prices, utility prices, input prices, storage costs, logistical distances 
and costs, transport cost, operating hours, etc., by industry type 

Transport, Briquettes, 
Pellets, Charcoal, Biogas 
Community, Biogas 
Industrial, SVO, Gasification, 
Combustion, CHP 
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Annex 2: BEFS RA Structure: Modules, Sub-modules, Components and Tools 

The table below provides a list of the modules, sub-modules, components and tools that comprise 

the BEFS RA. 

Module Sub-module Component Tool 

Country Status   Country Status Country Status 

Natural Resources   Crops Crop Production 

      Crop Budget 

    Agricultural Residues Crop Residues 

      Livestock Residues 

    Woodfuel and Wood Residues Forest Harvesting 

      Wood Processing Residues 

      Woodfuel Plantations 

Energy End Use Option Module Pre-treatment Pre-treatment Pre-treatment 

 
Intermediate or Final 
Products 

Briquettes Briquettes 

    Pellets Pellets 

  Charcoal Charcoal 

  Heating and Cooking Biogas Community Biogas Community 

  Rural Electrification Gasification Gasification 

    SVO SVO 

    Combustion Combustion 

 Heat and Power CHP (cogeneration) CHP (cogeneration) 

  Biogas Industrial Biogas Industrial 

  Transport Transport Transport 
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Annex 3: List of Feedstock Covered by the BEFS RA 
 
The tables below provide details of the feedstock currently covered within the BEFS RA. The tables 

list crops, animal types and forestry sources.  

 
Table A3.1: Crops covered within the BEFS RA 

Item Crop Produce (harvested) 

1 Barley Grain 

2 Cacao Pods 

3 Cassava Root 

4 Coconut Fresh nuts 

5 Coffee Green beans 

6 Cotton Seed 

7 Groundnut Groundnuts in shells 

8 Jatropha Seed 

9 Maize Grain 

10 Millet Grain 

11 Oat Grain 

12 Oil palm Fresh fruit bunches (FFB) 

13 Potato Fresh tuber 

14 Rapeseed Seed 

15 Rice Grain 

16 Rye Grain 

17 Sorghum Grain 

18 Soybean Seed 

19 Sugarbeet Fresh root 

20 Sugarcane Cane (stalk) 

21 Sunflower Seed 

22 Tea Leaves 

23 Tobacco Leaves 

24 Wheat Grain 

25 Yam Fresh tuber 

 
 

Table A3.2: Animal Types covered within the BEFS RA 

Item Animal Type 

1 Dairy cows 

2 Buffalo 

3 Pigs 

4 Chicken 
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Table A3.3: Tree Types covered within the BEFS RA 

Item Tree species 

Forest harvesting, harvesting residues, wood processing residues* 

1 Coniferous 

2 Non-coniferous 

Plantation 

1 Acacia mangium 

2 Acacia Senegal 

3 Eucalyptus spp 

4 Pinus patula 

5 Pinus radiata 

6 Populus spp 

7 Salix spp 

8 Other** 

* Note that, depending on the statistics, in some cases a distinction among coniferous and non-
coniferous is possible, while in others it is not. 
**The user is allowed to insert a species of their choice if they wish to do so and have the data for 
this. 
 
 
 
 
 


