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Foreword 
 

Producing biomass on unused land is one of the solutions mentioned to mitigate ILUC (indirect land 

use change) and other indirect impacts of bioenergy (e.g. competition with food). However, assessing 

whether land was unused in the past (i.e. ex-post) is not always easy. This document contains 

guidance to help individual bioenergy feedstock producers to assess whether the land they utilise was 

unused prior to project implementation. The guidance provides a stepwise approach to distil relevant 

information for assessing the effect of (possible future) ILUC in a consistent manner. It builds on the 

Low Indirect Impact Biofuels (LIIB) methodology (LIIB, 2012; www.LIIBmethodology.org) and the 

Responsible Cultivation Area (RCA) methodology (Ecofys, 2010). 

 

A first version of the guidance was consulted on with experts. In addition, it was field-tested by 

consultants supporting bioenergy feedstock producers in three projects in Indonesia, Panama and 

Zambia. Experiences varied on how easy it was to assess prior land use and possible ILUC risk, but 

the guidance helped to collect, document and analyse information in a structured manner. Based on 

the experiences and lessons learned during application in the field and the feedback from experts, 

this version has been developed.  
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1 Introduction and purpose of this guidance 

Biomass is expected by many to play an important role in meeting future energy demands and 

in establishing a bio-based economy. An important precondition for the use of biomass as an 

energy source is that the biomass is produced and used sustainably. The bioenergy targets, 

especially the biofuel targets of the European Union and the USA, imply large land 

requirements, since most biofuels produced today are based on energy crops. Using land for 

bioenergy can cause both direct and indirect effects. Negative indirect effects are currently one 

of the key challenges for a sustainable bioenergy sector. This chapter introduces the concept of 

bioenergy feedstock production on unused land to prevent indirect effects and explains the 

purpose and how to apply this guidance. Appendix A provides further background information 

on the importance of bioenergy in a decarbonised economy, land requirements and options to 

prevent unwanted indirect effects. 

 

 

1.1 What individual producers can do to prevent unwanted indirect 
effects 

In the absence of global control on unwanted land use change for all land using sectors, several 

solutions have been put forward for producers to expand biomass cultivation for energy 

purposes without causing unwanted indirect effects (see also Appendix A). One of those solution 

types is biomass production on “unused land” - land that does not provide provisioning 

services1,2. Because taking such lands into production does not displace other uses of the land, 

it does not cause indirect effects (which are always the result of displacement mechanisms). 

Expanding production onto unused land does lead to a direct land use change, but such direct 

land use change is controllable (e.g. through certification) and can be limited to those areas 

where effects are acceptable3. 

 

 

                                                
1 The Millennium Ecosystem Assessment distinguishes four categories of ecosystem services: Provisioning 
services, regulation services, cultural services and supporting services. Provisioning services are defined as 
harvestable goods such as fish, timber, bush meat, genetic material. 
2 ‘Unused land’ can also include land referred to as “degraded land”, “marginal land”, “waste land” or 
“abandoned land”. The category ‘unused land’ can also include land with a high agricultural suitability as 
long as its provisioning services are not used (i.e. to qualify as unused land it does not need to have a lower 
agricultural suitability, which is often the case with “degraded/marginal/waste land”).  
3 The other solution types to prevent indirect effects include a) Increasing feedstock availability for biofuels 
through increased land productivity (i.e. yield increase); b) integrating food and fuel production; c) 
bioenergy production from residues; d) Bioenergy production from aquatic biomass such as algae. 
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1.2 Purpose of this guidance 

Producing biomass on unused land is one of the solutions mentioned to mitigate ILUC (indirect 

land use change) and other indirect impacts (e.g. competition with food). However, assessing 

whether land was unused in the past (i.e. ex-post) is not always easy; documentation is often 

lacking and stakeholder interests and opinions may vary widely.  

 

The purpose of this guidance is to help individual bioenergy feedstock producers assess whether 

a specific piece of land (e.g. that has been selected as a biomass production location or where 

biomass production is already taking place) was unused before project implementation in a 

consistent and structured manner. This with the aim to prevent indirect impacts resulting from 

displacement of any previous land uses.  

 

The guidance is set up to be practical and ready for use to assess whether biofuel projects in 

the unused land category avoid displacement of existing provisioning services when they are in 

a selected location. It builds on the experiences from the Low Indirect Impact Biofuel (LIIB) 

methodology, developed by WWF International, RSB Secretariat and Ecofys (LIIB, 2012) and 

the Responsible Cultivation Area (RCA) methodology (Ecofys, 2010). Both are further described 

below, see section 1.3.3.  

 

 

1.3 How to use this guidance 

Indirect effects can only be assessed against a business as usual scenario assumption, which 

describes what would happen “without” the project. When the project is already established, an 

ex-post assessment of the land status before the project start is necessary. These two 

requirements allow only distinguishing between a ‘high risk’ versus a ‘low risk’ of indirect 

effects.  

 

To ensure the sustainability of biofuels it is indispensable that also the direct effects are taken 

into account (e.g. through certification against a relevant voluntary biomass sustainability 

scheme, like the Roundtable on Sustainable Biofuels (RSB), Roundtable on Sustainable Palm Oil 

(RSPO) or NTA8080). A description on how to assess direct effects is not part of this guidance 

document. 

 

The guidance consists of a two-step approach with supporting checklists (presented in Chapter 

2). Each step consists of a Yes/No decision, with checklists to provide details regarding the 

necessary information (“what”) and documentation (“how”) needed to verify the decision. 

Following the stepwise approach enables users to ex-post verify/disprove the claim of project 

establishment on unused land. Practitioners are encouraged to share their insights. 
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1.3.1 Users 

This guidance is designed for biomass producers who want to assess whether there is a low 

ILUC risk as their project is/was established on unused land. The guidance can be applied by 

project developers/investors, biomass producers or independent experts who wish to assess 

ILUC risks associated with existing or planned biomass production.  

 

1.3.2 Starting point 

The starting point of the guidance is that a site has been selected and/or the biomass project is 

already implemented and that no data or information is available about the prior land use. In 

practice, often project developers will have information and documentation available, for 

example because environmental and social impact assessments have been executed when a 

project was established. This type of information is of course useful and should be collected and 

used when available.  

 

The field-tests in Panama revealed that also local and national policies have to be considered. 

As an example, Panama has a new policy oriented to increase food/rural production in order to 

stimulate development of rural areas. This policy is likely to result in an increase of the pressure 

on land from the agricultural sector as a whole and should be considered during the 

assessment.  

 

1.3.3 Relationship with LIIB methodology and RCA methodology 

The LIIB methodology was developed to certify that biomass feedstock for biofuels has been 

produced with a low risk of indirect impacts. It is designed as an independent module that can 

be added to biofuel policies and existing certification systems for sustainable biofuel and/or 

feedstock production, such as the RSB Standard, RSPO or NTA8080.  

 

Biomass production on “unused land” is one of the four approaches worked out in detail in the 

LIIB methodology. To be eligible for a LIIB claim, producers in the “unused land” category, need 

to demonstrate that the site has not been used for its provisioning services in the last three 

years4. This guidance offers a practical solution for an ex-post assessment in ongoing projects 

(already implemented and/or have selected operation sites) to be able to demonstrate the land 

was unused. 

 

When a biomass project developer is still searching for a suitable project location, an 

assessment of direct and indirect effects prior to the site selection is necessary to minimize the 

risks related to unsustainable production. We recommend using the identification module of the 

Responsible Cultivation Area methodology (see also box 1). The figure below illustrates the 

relationship between the different methodologies. 

                                                
4 Note that to be eligible for LIIB, projects must also have been notified to the scheme owner before 
implementation on unused land to prevent free riding and the site needs to be located in a region with an 
excess potential of unused arable land to prevent future competition for land with other sectors (e.g. food). 
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Figure 1 The RCA methodology, Unused Land Guidance and LIIB methodology in 

the biomass project establishment process. The Unused Land Guidance 

can also be used to assess prior land use of established biomass 

projects. However, under the current LIIB methodology these projects 

are not eligible for LIIB certification since they do not meet the 

requirement that projects need to be notified to the scheme owner 

before they are established.  

 

 

Box 1 - Further reading 

The goal of the Responsible Cultivation Area (RCA) methodology is to enable parties to distinguish 

bioenergy production practices with a low risk of unwanted indirect effects. The RCA methodology 

document Version 1.0 (Ecofys 2010) provides a structured approach to identify areas suitable for energy 

crop cultivation and puts forward a set of criteria and a methodology that enables parties to distinguish 

such bioenergy with a low risk of indirect effects.  

 

Building on the concepts put forward in the RCA methodology, a practical and cost-effective certification 

module is developed that could be used in biofuel policies and voluntary schemes that aim to certify the 

production of Low Indirect Impact Biofuels (LIIB).  

 

More information on the LIIB methodology can be found in Version 0 published in August 2012 (LIIB, 

2012; www.LIIBmethodology.org). More information on version 1.0 of the RCA methodology for 

distinguishing biofuels with a low risk of indirect effects can be found in the RCA methodology document 

(Ecofys 2010). More elaborate information on the potential for the RCA production models and their main 

barriers can be found in “Mitigating indirect impacts of biofuel production - Case studies and 

Methodology” (Ecofys 2009a) and the three reports of the three RCA pilot studies in Indonesia and Brazil 

(CI 2010a, CI 2010b, WWF 2010). 
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2 Guidance to assess prior land use  

Users of the guidance need to follow the relevant steps indicated in the decision tree in Figure 2 

below. It is important to establish the date of project establishment/land conversion in order to 

define the three-year assessment period prior to project establishment.  

 

Please highlight Yes/No decisions taken and provide all documentation required in the respective 

checklists. All documentation shall include a statement on source and date of origin. 

 

Explanation on each step is given in section 2.2 and 2.3. Appendix B provides suggestions for 

assessment methods and template tables for reporting.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Approach to assess whether land was unused prior to project 

establishment. The green spheres indicate a low ILUC risk; the red sphere 

indicates a high ILUC risk.  

Pre-condition: Biofuels 
sustainability regarding direct 
effects taken into account? 

Step 1: Was the land used for 
provisioning services in three years 
prior to project establishment?
Checklist 1:  Stakeholders and 
services prior to project  
establishment

Step 2: Are provisioning services 
still available or have sustainable 
alternatives been implemented for 
displaced provisioning services?
Checklist 2: Alternatives and 
effects of their implementation

Land
Unused

Land used

Yes

Yes

No

No

Yes

Unused Land Guidance

Land
used with 

sustainable 
alternatives 
available or 

implemented 
*

*Only when land was used extensively 
or provided limited provisioning servicesSource: Ecofys, 2012
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2.1 Pre-Condition: Biofuels sustainability regarding direct effects taken 
into account? 

Is biofuel sustainability regarding direct effects taken into account? Checkbox 

No, if no certification or acknowledged assessment is available. □ 

Yes, if baseline audit/self assessment against sustainability criteria of 

comprehensive biomass schemes and/or certification is available. 

□ 

 

The exact sustainability criteria may vary, according to the sustainability scheme that is chosen 

by the project, but generally they all contain elements of: 

• Managing carbon stock loss at the biomass production location and meeting minimum 

required GHG savings over the complete supply chain; 

• Maintaining biodiversity values or “High Conservation Values”; 

• Protection of high carbon stock areas (i.e. peatlands, wetlands); 

• Land rights and ownership; 

• Human rights and worker’s rights; 

• Legal compliance of operation. 

 

What How Documentation example 

Compliance with 

sustainability criteria 

related to direct effects. 

Provide documentation from 

checks, audits, verification, 

surveys, etc. 

• Baseline audit/self assessment against 

sustainability criteria of comprehensive 

biomass scheme  

• Certification against relevant voluntary 

biomass sustainability scheme (e.g. 

RSB, RSPO, NTA8080) 

• Documentation proving that the biofuel 

meets the land use change requirements 

of the EU Renewable Energy Directive5 

(RED) as set out in RED Article 17(3) – 

17(5) 

 

 

 

                                                
5
 Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion of 

the use of energy from renewable sources and amending and subsequently repealing Directives 2001/77/EC 
and 2003/30/EC.  
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2.2 Step 1: Was the land used prior to project establishment? 

Was the land used for provisioning services in three years prior to project 

establishment? 
Checkbox 

No, if no provisioning services from the project area were used in the three years 

before project establishment. 

□ 

Yes, if provisioning services from the land were used in the three years prior to 

project establishment.  

□ 

 

Additional guidance on system boundary and provisioning services 

As system boundary the total area associated with the biofuel feedstock production that is no 

longer available for other provisioning services should be considered. This includes the area now 

used for plantation(s), infrastructure, corridors, processing facilities, etc (LIIB, 2012). 

 

The Millennium Ecosystem Assessment distinguishes four categories of ecosystem services: 

provisioning services, regulation services, cultural services and supporting services. Provisioning 

services are defined as harvestable goods such as fish, timber, bush meat, genetic material, 

etc. 

 

Provisioning services are (own presentation, and MEA, 2005; Ojea, 2010; TEEB, 2010): 

• Food (including seafood and game), crops, wild foods, and spices; 

• Water; 

• Minerals (including diatomite); 

• Pharmaceuticals, biochemicals, and industrial products; 

• Energy (hydropower, biomass fuels); 

• Building materials, fibres. 
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Checklist 1 

What How Documentation example 

Identify stakeholders 

that used provisioning 

services from the 

area6 before project 

establishment. 

List all stakeholders accessing the project 

area for the use of provisioning services7 

within the last three years before project 

establishment8. Stakeholder identification 

shall be inclusive and stakeholder interviews 

structure must be open and investigative. 

See Appendix B1 for a structured stakeholder 

identification tool and ten questions to guide 

interviews with stakeholders. 

• Stakeholder list 

• Field visit minutes 

• Meeting protocol 

• Interview transcripts 

• Written summary 

statement signed by 

participants 
• Public declaration 

Specify the type, 

amount and location 

of provisioning 

services used before 

project establishment 

Based on the stakeholder identification 

indicate which provisioning services of the 

area were used and document the 

geographical location and size of the 

provisioning areas within three years before 

the project establishment. A practical method 

to produce independent, verifiable and 

publically available, geographically precise 

statements on the history of the land use is 

presented in Appendix B2. It consists of a 

Local Landscape Situation Analysis tool that 

describes how transect walks and site visits 

accompanied by stakeholders are realized 

and findings documented. To combine results 

of the provisioning service assessment with 

spatial data (e.g. land use maps or satellite 

imagery) and track displacement (Checklist 

2) we recommend to record area attributes in 

a standardized provisioning service attribute 

table (see Appendix B3) 

• Historical satellite 

pictures 

• (Aerial) photographs 

• Historical maps 

• Results from stakeholder 

meetings and joint 

mapping exercise with 

stakeholders (see 

Appendix B2) 

• Table with geographic 

reference (e.g. polygon 

ID related to above 

mentioned spatial 

documents) and 

attribute columns (see 

Appendix B3) 
 

 

 

                                                
6 The total area associated with the biofuel feedstock production that is no longer available for other 
provisioning services. This includes the area now used for plantation(s), infrastructure, corridors, processing 
facilities, etc. 
7 Provisioning services: food (including seafood and game), crops, wild foods, and spices; water; minerals 
(including diatomite); pharmaceuticals, biochemicals, and industrial products; energy (hydropower, biomass 
fuels); building materials, fibres, etc. 
8 Areas used in a shifting cultivation system are also considered to provide provisioning services, also if the 
time interval is more than three years. Areas that are used for nomadic grazing are also considered to 
provide provisioning services if the time interval is more than three years. 
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2.3 Step 2: IF provisioning services from the land were used, are 
these still available or have alternatives been implemented for 
displaced provisioning services? 

Are provisioning services still available or have alternatives been 

implemented for displaced provisioning services? 
Checkbox 

No, if provisioning services used before project establishment have been displaced 

or disappeared with unknown consequences. 

□ 

Yes, if provisioning services remain available to original users in (at least) the 

same quantities and qualities or where sustainable alternatives for displaced 

provisioning services have been implemented. 

□ 

 

Additional guidance 

When provisioning services from the land were used in the three years prior to project 

establishment and these remain available to the original users in (at least) the same quantities 

and qualities, this does not constitute a displacement. 

 

The LIIB methodology (LIIB, 2012, p. 37) allows a conditional exception for displacement of 

limited provisioning services given that adequate alternatives are provided. An example of 

where this would be allowed is the collection of grass for roof thatching in areas where ample 

grass is available also after the implementation of the bioenergy project.  

 

This conditional exception is meant to allow for the use of land that is only used extensively or 

that only provides limited provisioning services. It also enables the opportunity to involve 

existing farmers and smallholders to benefit, while minimizing the risk of indirect impacts. 

Where limited provisioning services were supplied by the area in the last three years, projects 

shall be permitted, if sustainable alternatives are implemented for the displaced provisioning. 

The LIIB methodology poses the following requirements to alternatives: 

- The biomass project developer needs to demonstrate that the land where the 

alternatives are implemented is unused (i.e. the site has not been used for its 

provisioning services in the last three years); 

- There is sufficient similarly unused land available in the area.  

As it is context and situation specific, in the LIIB methodology it is up to a scheme owner to 

decide whether displacement of limited provisioning services is acceptable and the sustainable 

alternatives are adequate. 

 

For the purpose of this guidance, sustainable alternatives are defined as provisioning services 

from land where all principles for Responsible Cultivation Areas for both direct and indirect 

effects are met (Ecofys, 2010, Chapter 4): 

1. Establishment of energy crop plantations maintains or increases High Conservation Values; 

2. Establishment of energy crop plantations does not lead to significant reductions in carbon 

stocks; 

3. Establishment of energy crop plantations respects the legal land status and customary land 

rights; 
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4. Establishment of energy crop plantations does not cause displacement of existing (and 

future) production; 

5. Intensification does not cause adverse environmental or social effects. 

 

In addition, the following guidance based on best practices is given: 

1. Alternatives need to be implemented with the free, prior and informed consent of the people 

affected; 

2. Ideally, the alternatives are implemented within the project boundary to facilitate 

engagement and monitoring; 

3. The Fraction of Land Cultivated (FLC) within a certain area provides a measure to define 

“limited”. FLC depends on the number of years that once cleared the land is cropped (C), 

and after the land is abandoned, the number of years that the land is fallow (F). FLC is 

calculated using the following formula FLC = C / (F + C). For instance, F = 10 years and C = 

4 years, FLC = 29%; F = 10 years and C = 2 years, FLC is 16%; C = 4 and F = 2, FLC = 

66%. Different land use and farming systems can be classified based on FLC. Ruthenberg 

(1980, p.14-18) defines shifting cultivation systems as systems where FLC is smaller than 

33%. We suggest using as threshold <10% FLC.  

 

Checklist 2 

What How Documentation example 

Identify whether provisioning 

services identified have been 

displaced 

During the identification of 

stakeholders and provisioning 

services before project 

establishment, check whether these 

provisioning services are still 

available and used. The interviews 

conducted and the field visit with 

stakeholders shall provide insights 

for this check. 

• See checklist 1. 

• Document results of your 

check in the provisioning 

service attribute table (see 

Appendix B3) 

Identify whether sustainable 

alternatives have been 

implemented 
 

Use your documentation of 

provisioning services established 

under checklist 1 (to “specify the 

type and location of all provisioning 

services provided by the project 

area”). Identify all displaced 

services (e.g. in the table suggested 

in Appendix B3) and indicate the 

exact geographical location and size 

of the areas, where alternatives to 

the previously provided provisioning 

services are implemented. The 

• Historical satellite pictures 

• (Aerial) photographs  

• Historical maps 

• Report on the 

implementation of 

sustainable alternatives, 

including activities, 

location and spatial extent 

• Results from joint 

mapping exercise with 

stakeholders (see 

Appendix B2) 
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What How Documentation example 

documentation of the alternatives 

can be realized with the same 

methods outlined in checklist 1: 

Local Landscape Situation Analysis 

(Appendix B2), and spatially explicit 

record of the implementation areas 

with respective attributes. A 

standardized attribute table is 

suggested in Appendix B40 and 

recommendation to track 

implementation of alternatives and 

link them to the originally displaced 

services. 

• Table with geographic 

reference (e.g. polygon ID 

related to above 

mentioned spatial 

documents) and attribute 

columns (see Appendix 

B4) 

Areas, which provided the 

alternatives for displaced 

provisioning, comply with all 

principles for Responsible 

Cultivation Areas for both 

direct and indirect effects 

(Ecofys, 2010, Chapter 4): 

• Establishment of energy 

crop plantations 

maintains or increases 

High Conservation Values 

• Establishment of energy 

crop plantations does not 

lead to significant 

reductions in carbon 

stocks 

• Establishment of energy 

crop plantations respects 

the legal land status and 

customary land rights 

• Establishment of energy 

crop plantations does not 

cause displacement of 

existing (and future) 

production 

• Intensification does not 

cause adverse 

environmental or social 

effects.  

Prove that the areas, which provide 

the alternatives for displaced 

provisioning services, meet the 

Responsible Cultivation Area 

principles. A standardized attribute 

table is suggested in Appendix B4 

and recommendation to track 

implementation of alternatives and 

link them to the originally displaced 

services. 

 

 

• Baseline audit/self 

assessment against 

sustainability criteria of 

comprehensive biomass 

scheme  

• Certification against 

relevant voluntary 

biomass sustainability 

scheme (e.g. RSB, RSPO, 

NTA8080) (current 

certification schemes only 

cover direct effects)   

• Apply step 1 to the 

alternative implementation 

areas and prove they were 

unused (i.e. checklist 

applied to the new area 

leads to a “no”) (see also 

Appendix B2) 

• Table with geographic 

reference (e.g. polygon ID 

related to above 

mentioned spatial 

documents) and attribute 

columns (see Appendix 

B4) 
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Appendix A  Background – Biofuels in the 

future energy supply and 

indirect effects 

A1 The importance of bioenergy 

While large scale bioenergy production has raised concerns about sustainability, it is important 

to note that, next to other forms of renewable energy and energy efficiency, bioenergy will be 

important in a decarbonised economy. This is due to the fact that for several sectors with a 

large and growing energy demand few alternatives exist. This includes aviation, shipping, road 

freight transport and industries requiring high temperature heating. Developing a successful and 

sustainable bioenergy sector is therefore of key importance to decarbonising our economy. 

 

 

A2 Bioenergy requires large land areas   

The bioenergy targets, especially the biofuel targets of the European Union and the USA, imply 

large land requirements, since most biofuels produced today are based on energy crops. This 

situation is not expected to change drastically in the near future since so-called advanced 

biofuels based on residues and algae are still in the R&D phase. In addition, total residue 

potential is finite and will be insufficient to fulfil total bioenergy demand (see Ecofys 2008). 

However, as illustrated in several studies (e.g. Ecofys 2009a), large potentials also exist for the 

sustainable production of first generation biofuels.  

 

 

A3 Direct and indirect effects of bioenergy demand 

Bioenergy feedstock demand and the associated land requirements can have direct and indirect 

effects. One of the main direct effects is direct land-use change (LUC). A direct LUC occurs when 

new areas that were previously uncultivated (e.g. forest areas; see circle A in Figure 1 below) 

are taken into production to produce the additional bioenergy feedstock. This can have both 

positive and negative consequences on biodiversity, carbon stocks and livelihoods.  

 

Direct LUC effects and other direct effects of crop production can generally be measured and 

attributed to the party that caused them. These properties make direct LUC relatively easy to 

control. The EU Renewable Energy Directive (RED) and voluntary certification schemes such as 

the Roundtable on Sustainable Biofuels (RSB) already include criteria for the prevention of 

unwanted direct LUC for biofuel and bioliquid feedstock production.  
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However, as long as not all land use worldwide is controlled by such regulatory or voluntary 

sustainability criteria, effective enforcement of land-use planning or alternative control 

mechanisms are needed to control unwanted indirect effects.  

 

Much of the feedstock used for bioenergy today is sourced from existing plantations, especially 

since many of today’s biofuel feedstocks are food and feed crops. In this case no direct LUC 

effects take place, but so-called indirect effects can take place. The main indirect effects of 

additional bioenergy feedstock demand are (Ecofys 2009b): 

• Indirect land-use change (ILUC), explained in more detail below; 

• Rise in agricultural commodity prices due to displacement, with potential consequences for 

food security; 

 

The indirect effect that is currently dominating the debate on the sustainability of biofuels is 

ILUC, followed by discussions on relation with agricultural commodity prices. ILUC can occur 

when existing plantations or managed lands such as grazing land (see circle B) are used to 

supply the feedstock for additional biofuel production. This displaces the previous productive 

function of the land (e.g. food production). This displacement can cause an expansion of the 

land use for food production to new areas (e.g. to forest land or to grassland areas, see circles 

B´and B’’ in Figure 1) if the previous users of the feedstock (e.g. food and feed markets) do not 

reduce their feedstock demand and any demand-induced yield increases are insufficient to meet 

the additional demand. It should be noted that such indirect effects are not directly caused by 

unsustainable practices of biofuel (feedstock) producers but by actions of parties producing for 

other sectors (e.g. food, feed or fibre). 

Forest

Forest

Existing 
Plantations

B

B’

A

Direct land-

use change

Indirect land-

use change

B’’

Grassland

?

?

 

 

Figure 1: Illustration of the displacement mechanisms that may cause indirect land-use change. Adapted 

from (Dehue, 2006) 
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A4 Options to prevent unwanted indirect effects: The bigger picture: 
Global versus project-level mitigation measures 

In theory, three types of mitigation measures are available to prevent or minimise unwanted 

indirect impacts from bioenergy. The first two concern global mitigation measures, while the 

third describes project-level mitigation measures. Note that these three options can be applied 

complementarily to each other: 

  

1. Prevent unwanted direct land use change (LUC), globally and for all sectors. Unwanted 

ILUC from bioenergy manifests itself through unwanted direct LUC for the production of 

agricultural products for other sectors such as the food and feed sector. Preventing 

unwanted direct LUC from all sectors would thus eliminate unwanted ILUC altogether. Note 

that because of the international characteristics of ILUC and the competition for land 

between different sectors, this mitigation measure requires global implementation for all 

land-intensive sectors to be effective.  

2. Reduce pressure on land from the agricultural sector as a whole by increasing yields, 

supply chain efficiencies and/or through a reduction in consumption, for example through 

increased public R&D or policy incentives. This could reduce the need for expanding the 

area used for agricultural production. However, projections from leading agricultural 

institutions indicate an expanding agricultural area during the next decades. In addition, 

even a globally constant or shrinking agricultural area does not necessarily prevent 

unwanted LUC. Shifts in land used for agricultural production (without a net increase in the 

total area) can still cause unwanted LUC.  

3. Practical production models that prevent indirect impacts at a project level. While the other 

two mitigation measures take a macro, cross-sectoral approach (in which governments are 

key actors) this approach focuses on the role individual producers can play (in the absence 

of the full implementation of the above two global mitigation measures.) This includes 

mitigation measures such as yield and efficiency increases, integration of food and fuel 

production, production on “unused land” and the use of “residues” as a feedstock. Such 

mitigation measures could be included in a certification approach as they focus on 

individual producers. The next section explains the type of solutions that individual 

producers might have. 
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A5 What individual producers can do to prevent unwanted indirect 
effects 

In the absence of global control on unwanted land use change for all sectors, five main solutions 

have been put forward for producers to expand biomass usage for energy purposes without 

causing unwanted indirect effects (LIIB, 2012, Ecofys 2007, Ecofys 2008, Ecofys, 2009a, RFA 

2008): 

 

1. Biomass production on “unused land” - land that does not provide provisioning services9,10. 

Because this does not displace other human uses of the land, it does not cause indirect 

effects. Expanding production on unused land does lead to a direct LUC, but such direct 

LUC is controllable (e.g. through certification) and can be limited to those areas where 

effects are acceptable.  

2. Increasing feedstock availability for biofuels without increasing the pressure on land 

through increased land productivity. Potential negative environmental or social impacts 

from intensification have to be taken into consideration. 

3. Integrating food and fuel production in ways that lead to a higher overall land productivity 

and thereby prevent additional pressure on land.  

4. Bioenergy production from residues. Current functions and uses of these residues must be 

well understood, otherwise displacement, and the associated indirect effects, may still 

occur.   

5. Bioenergy production from aquatic biomass such as algae currently not used for other 

purposes. Specific sustainability aspects for such production would need to be taken into 

account.   

 

Note the role of non-bioenergy sectors in causing unwanted LUC and that a better management 

of land use for all sectors will be the most effective long term solution to prevent unwanted LUC. 

However, as we are facing a strong growth in biofuel demand today and effective global 

measures are still lacking, these initiatives to mitigate ILUC aim to provide solutions that enable 

increased biofuel production with a minimum risk of unwanted indirect effects given these 

imperfections in the control of global LUC. 

 

                                                
9 The Millennium Ecosystem Assessment distinguishes four categories of ecosystem services: Provisioning 
services, regulation services, cultural services and supporting services. Provisioning services are defined as 
harvestable goods such as fish, timber, bush meat, genetic material, etc. 
10 Sometimes also referred to as “degraded land”, “marginal land”, “waste land” or “abandoned land”. 
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Appendix B  Participatory rural assessment 

methods 

B1 Method to list and interview stakeholders using provisioning 
services 

To list stakeholders use Toolkit 1 of the International Council on Mining and Metals (ICMM) 

indicators on community engagement toolkit. Available under 

http://www.icmm.com/page/629/community-development-toolkit- on page 22-24: 
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Following the stakeholder identification select a representative group from your list. Explain to 

the group the purpose “why” and methods “how” you wish to gather information with them. 

Than address the following questions (suggestion): 

 

Stakeholder Provisioning Service Interview Guidance 

 

1. What is your relation to the project area (when large groups are consulted please state 

examples and stakeholder type)? 

2. How did the project impact your livelihood? 

3. What provisioning services were used from within the project area before project 

establishment? 

4. How did the project affect the use of those provisioning services? 

 

If applicable: 

5. When did use of provisioning services from the project area stop? 

6. Why did the use of provisioning services from the project area stop? 

7. How did you identify alternatives? 

8. What alternatives did you find and realise? 

9. What advantages and disadvantages do the alternatives bear compared to the services that 

were used before? 

10. What effect(s) does the use of alternative have on others? 

 

Please document when, where and how you realized the stakeholder analysis and summarize all 

relevant findings in a text.  
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B2 Method to provide independent, verifiable and publically available, 
geographically precise statements on the history of the land use 

Select experienced stakeholders that use (used) provisioning services from the project area. 

Explain to the group the purpose “why” and methods “how” you wish to gather information with 

them. Make sure all participants understand the ex-post character of the assessment of the land 

uses before project establishment. 

Provide different independent, verifiable and publically available, geographically precise 

statements on the history of the land use. 

 

Use the ProForest Poverty-Forests Linkages Toolkit (last updated 08.02.2010): 

Local Landscape Situation Analysis (Tool2) available online (last accessed 19.07.2011) under 

http://www.profor.info/profor/sites/profor.info/files/PFL_Tool_02_07-01.pdf 
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Document when, where and how your realized the stakeholder analysis and summarize all 

relevant findings in a report. The publication of participation and resulting documents of this 

exercise helps you to ensure transparency and local ownership with regards to the information 

produced. 
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Recommended background information for users of this guidance who are not familiar with field 

data collection and participatory stakeholder processes: 

• PROFOR Program on Forests -The World Bank: The Poverty-Forest Linkages Toolkit. 

http://www.profor.info/profor/knowledge/poverty-forests-linkages-toolkit. 

• The International Council on Mining and Metals (ICMM) indicators on community 

engagement. http://www.icmm.com/page/629/community-development-toolkit-  

• Good practices in participatory mapping: a review prepared for the International Fund for 

Agricultural Development (IFAD) http://www.eldis.org/go/topics/dossiers/livelihoods-

connect/tools&id=44098&type=Document   

• Chambers, R. 1992. Rural Appraisal: Rapid, Relaxed, and Participatory. Institute of 

Development Studies Discussion Paper 311. Sussex: HELP 

• McCracken, A., W. Pretty and G. Conway. 1988. An Introduction to Rapid Rural Appraisal 

For Agricultural Development. International Institute for Environment and Development, 

London 

• Food & Agriculture Organization. 1997. Rapid Rural Appraisal. Marketing Research and 

Information Systems, Chapter 8. Rome. 

http://www.fao.org/docrep/W3241E/w3241e09.htm  

• Pasteur, K. Tools for Sustainable Livelihoods: Livelihoods Monitoring and Evaluation. IDS, 

2001. http://www.livelihoods.org/info/tools/Pas-ME01.rtf  

• Borrini-Feyerabend, G. (ed.) 1997. Beyond Fences: Seeking Social Sustainability in 

Conservation. IUCN, Gland (Switzerland). 

http://www.iucn.org/about/work/initiatives/sp_cprihome/sp_cpri_othersites/index.cfm 

• World Bank. 2003. A Users guide to Poverty and Social Impact Assessment. Annex: 

Economic and Social Tools for Poverty and Social Analysis. 

http://siteresources.worldbank.org/EXTSOCIALDEV/Resources/3177394-

1167940794463/PSIAUsersGuideAnnexEnglishMay_2003.pdf  

 

 

B3 Provisioning service attribute table 

Table with geographic reference (e.g. polygon ID related to above mentioned spatial 

documents) and attribute columns of:  type of service, displacement after project establishment 

Yes/No, stakeholder type, frequency of access, quantity of use, other use full provisioning 

service type specific explanations: 
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Table 1: Provisioning service attribute table 

Geo-reference 

(Map polygon 

ID, Coordinate) 

Area 
Type of 

service 
Displacement Stakeholder type 

Access 

frequency 

Access 

quantity 
Other 

44 Even river 

watershed, 60ha 

Water Yes Local, Markus 

Villager inhabitants 

Daily All water used 

in household 

Water withdrawal 

takes place 

downstream outside 

project area 

45 Whole project area, 

25.000 ha 

Food Yes Local, members of 

the ethnic group 

Seldom 

Every 8 years Unknown Group passes with 

their herd for grazing 

 

The table provided can be used for documenting and reporting the information collected in a consistent manner. Additional descriptions and 

explanation of the situation might be required to reflect the complexity of the situation.  
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B4 Alternative provisioning service attribute table 

To justify no further indirect effects occurred on the alternative for displaced provisioning services 

you can use methods presented in Appendix B1 and B2. The alternatives implemented shall not lead 

to further displacement. To avoid analysing and checking repeatedly make sure your initial 

stakeholder list is inclusive and your land use documentation covers all provisioning service areas 

accessed. Areas where alternatives are implemented may lie outside your project boundary. Use the 

information already available to prove that an excess potential of the displaced service is available 

and now accessed. Excess potential can ensure displacement leads to no further indirect effects. You 

can use the Responsible Cultivation Areas approach accounting for both direct and indirect effects 

(Ecofys, 2010) as background guidance. 

 

Table with relevant attributes for the documentation of alternative provisioning services 

implemented:
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Table 2: Alternative provisioning service attribute table 

Geo-

reference 

(Map 

polygon ID, 

Coordinate) 

Alternative 

for 

Displacement 

(Map 

polygon ID, 

Coordinate) 

Area 
Type of 

service 

Stakeholder 

type 

Access 

frequency 

Access 

quantity 

Area 

complies 

with the land 

use change 

requirements 

of the RED as 

set out in 

Article 17(3) 

– 17(5) 

No further 

indirect effects 

occur (justify) 

1 44 

 

Solon 

watershed, 

900ha 

Water Local, Markus 

village 

inhabitants 

Daily All water 

used in 

household 

Yes Solon river 

excess capacity 

now used by 

Markus village 

inhabitants to 

cover displaced 

demand 

2 45 25.000 ha Food Local, 

members of 

the ethnic 

group  

Seldom  

Every 8 years Unknown Yes Excess potential 

of unused land 

with equal  

conditions for 

grazing is 

accessed by 

Seldom tribe 

since project 

establishment 

The table provided can be used for documenting and reporting the information collected in a consistent manner. Additional 

descriptions and explanation of the situation might be required to reflect the complexity of the situation. 
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