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Executive summery 

Indirect effects and macro-monitoring  

This review was commissioned by NL Agency, with the aim to identify 
opportunities for the Sustainable Biomass support programme on the issue of 
indirect effects. The study consisted of three parts 1) the review of projects 
related to indirect effects in the project portfolio of NL Agency 2) a desk study of 
the recent developments with regard to monitoring and mitigation of indirect 
effects with an international perspective and 3) to make recommendations for the 
Sustainable Biomass support programme. 
 
Indirect effects 

Indirect effects are effects where displaced agricultural production causes land use 
change with impacts on both greenhouse gas (GHG) lifecycle emissions of biofuels 
and biodiversity. In 2007, the Cramer project group already acknowledged that 
sustainability criteria could only control direct effects, and recommended that 
displacement of agricultural production, and land use change due to bio energy 
policies be monitored (macro-monitoring). However, the global monitoring of land 
use change due to bio energy is extremely difficult, due to difficulties in 
establishing causal relations between monitored land use change and the drivers 
of that land use change (food/feed/fuel). 
 
Shorty after the launch of the Cramer framework, the indirect Land Use Change 
(iLUC) received great attention in the public and scientific debate, especially the 
Greenhouse gas (GHG) emissions due to iLUC possibly leading to negative 
emission reductions. Recently the European Commission has studied the impact of 
indirect effects on the GHG balance in four scientific (modelling) studies. From the 
four studies the general picture emerged that the GHG emissions associated with 
iLUC significant. 
 

Identification of areas with low risk of indirect land use change 

In 2008, the thinking around iLUC changed from monitoring land use change 
(passive) to pro-active mitigation of indirect land use change. Managing the risk of 
iLUC can be done by using feedstock that is non-land based, or bioenergy 
feedstock that is cultivated with minimal risk of displacement. Feedstock that are 
non-land based are for example genuine waste and residues (from agriculture or 
industry) and algae or aquatic biomass. Bioenergy feedstock cultivated with a 
minimum risk of displacement requires the identification of sites where no 
provisioning services (such as food production) are displaced. This can be 
achieved by integration of bioenergy feedstock production with existing farming 
practices (thereby maintaining existing provisional services in an area) or by 
bringing new areas into cultivation which are currently ‘unused’. 
 
During the development of the Renewable Energy Directive (RED) in 2008, it was 
acknowledged that land use change (both direct and indirect) could significantly 
affect GHG emissions, and should be accounted for. When the RED was published 
in December 2008, however, the significance of the iLUC contribution to GHG 
emissions was not scientifically sound enough to be addressed in the policy. 
Despite this, the RED already provided a bonus for bioenergy feedstock that were 
cultivated on lands without causing displacement of food production referring to 
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these areas as ‘marginal’ or ‘degraded’ lands. This idea of producing biofuel 
feedstock on ‘unused’ land was picked up in the international arena and Ecofys 
(together with WWF and Conservation International) developed the idea further 
into what is now called the “Responsible Cultivation Area” (RCA). From the recent 
EU iLUC consultation it appears that there is a broad support for the pro-active 
mitigation of indirect land use change, both from governments, NGO’s and 
business community. The challenge is to put the ideas to practice, gain experience 
and share success. 
 
Results of this review 

 
Project portfolio 

The review of the project portfolio demonstrates that there are few projects with 
the mitigation of indirect effects as their main focus. Several projects mitigate 
indirect land use change by using a waste or residue supply chain; these projects 
have been left outside this review, because they do not deliver additional 
information on prevention of indirect effects by managing the risk of (indirect) 
land use change. Several projects in the Sustainable Biomass portfolio (both 
within the selection for this review, but also outside of this selection) claim to 
cultivate some kind of “unused” or “abandoned” lands, thereby mitigating or 
preventing the risk of iLUC. It is recommended that (one or more) of these 
projects are reviewed in more detail to sustain the claims of non-displacement. 
This can be achieved by applying the RCA methodology, or elements of the 
methodology. For projects that contribute to macro-monitoring it is recommended 
that the monitoring data is centralised and the ownership of the data is clarified. 
Furthermore, it can be verified if the monitoring data can be used as a baseline of 
current (and historic) land use in a certain area. An ‘add-on’ to these monitoring 
projects could be to test what is needed for the deviation from the baseline (i.e. 
identifying of sites with low risk of indirect effects). 
 

International perspective 

The multilateral organisations recognize the iLUC risk of bioenergy options. They 
all have their own role in contributing to the monitoring and mitigation of iLUC. 
UNEP for example supports local governments and organisations in producer 
countries to with mapping / zoning of areas suitable and available for bioenergy 
development are tools that help avoid some of the negative consequences of land 
use change. Main focus is on direct LUC, but a number of the questions raised will 
also help address iLUC (current agricultural use; competition with other uses). FAO 
contributes by monitoring land use change and by to studying the relation 
between bio energy and food security. The Global Bioenergy Partnership (GBEP) 
develops indicators for sustainable bio energy production and addresses (direct) 
land use issues related to bio energy, thereby putting forward energy options with 
low risk of displacement. The Roundtable of Sustainable Biofuels (RSB) established 
an Indirect Impacts Expert Group to advise it on a strategy for the RSB to include 
Indirect Impacts in the RSB Standard. The RSB supports the RCA approach 
amongst other options to mitigate or off-set indirect impacts.  
 
The conclusion of the review of financial institutions is that most of them recognize 
the risk of (indirect) land use change related to biofuel developments. The 
Worldbank is reviewing its palm oil strategy due to sustainability debates around 
expansion of palm oil. World Bank (through the IFC BACP program) is financing 
projects related to the effectiveness of biodiversity criteria for agro-commodities. 
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The Inter American Development Bank (IADB) uses the RCA methodology in its 
sustainability scorecard. Indirect land use change and land use planning is 
definitely under the attention of some of the major financial institutions. 
 

Producer countries 

Many of the important producer countries that have been selected for a quick scan 
address both direct and indirect land use change. Some countries have started 
mapping (zoning) of areas for biofuel developments, to avoid conflicts with food 
production or high biodiversity areas. The degree to which these zonings are 
implemented vary from intentions to develop this zoning to actual mapped areas 
as guidance for investment banks (i.e. Brazil’s agroecological zoning for 
sugarcane). However, the idea that a selection of areas that are suitable for 
biofuels with low risk of displacement is needed, is gaining ground.  
 
Recommendations 

 

1. Support pro-active mitigation of indirect land use change 

The support programme of NL Agency could support the further development and 
implementation of the pro-active mitigation of indirect land use change in RCA and 
RCA-like approaches (sustainable land use planning for biofuels). This can be 
developed in direct relation to the project portfolio of the Sustainable Biomass 
Programme. In this way the Sustainable Biomass Programme gains insight in 
whether the claims that are made by some projects that cultivation is done on 
“unused” land can be sustained. At the same time, experience will be gained with 
the methodologies that have been developed.  
 

2. Establish an international “community of practice” 

A second recommendation is to support the establishment of an international 
“community of practice”. This would serve as a single information point where an 
overview will exist of initiatives and projects that are related to the mitigation of 
iLUC by land use planning, zoning or the identification of cultivation sites according 
to RCA and RCA-like sites. It would need to be explored where this information 
should be centralised and made available to the international community. 
 
3. Develop requirements for Sustainable Biomass Programme to scope future 

projects on risks of indirect effects 

A third recommendation is that future support of the Sustainable Biomass 
programme should include requirements to scope risk of Indirect Effects and iLUC 
effects, and where they are high, use relevant methodologies to manage and 
monitor these risks (and methods such as RCA to prevent). This would require the 
development of an internal strategy and tools within the Sustainable Biomass 
programme. 
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1 Introduction 

This review was commissioned by NL Agency and executed by IUCN National 
Committee of the Netherlands (IUCN NL). 
 
The key objectives of the review are: 
1. to make an inventarisation of indirect effects and macro-monitoring (projects 

in portfolio) 
2. to give an overview of programs related to indirect effects and macro-

monitoring in international organisations and country policies and programs, 
and  

3. to come up with recommendations for the support program that NL Agency 
has. 

 
The report is structured in the following way. Chapter 2 describes the methodology 
of the review and the way work was structured. Chapter 3 explains the common 
definitions of “indirect effects” and “macro-monitoring” and gives an overview of 
the most important progress and evolution in the “thinking” on indirect effects in 
various international gremia and settings after Cramer finished the Testing 
Framework in 2007.  
 
The results of the review of the project portfolio are described in chapter 4.  
 
The following chapter 5 gives an overview of the international organisations, 
financial institutes and multilateral initiatives and agreements thoughts and 
strategies on indirect effects. Then in chapter 6, the producer countries' 
perspective on indirect land use change and strategies and tools to mitigate 
indirect effects are highlighted. 
 
The final chapter 7 holds the conclusions and discussion and chapter 8 presents 
the recommendations. 
 
NOTE 

A short comment on the terminology used in this report. In any reference in this 
report to biofuel or biofuel producer, the term biofuel refers to liquid and solid 
biomass that is destined for the production of energy. 
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2 Methodology  

This chapter describes the methodologies used in this review. 

 
The review exists of 3 parts, being: 

A. a review of the project portfolio held by NL Agency 
B. an overview of the international organisations and multilateral agreements 

with respect to iLUC mitigation 
C. a country analysis of producer countries  

With the ultimate goal of making recommendations for the NL Agency support 
program with respect to iLUC. 
 
ad. A. Review of the project portfolio. 

A first selection of the project portfolio was made by NL Agency. The selection held 
8 projects. All projects were scored on a list of “qualifiers” that were made to 
determine whether or not the project belonged to the selection of projects that 
contribute to mitigate indirect effects or macro-monitoring. All projects were 
scored on:  

A. how the project scored on the “qualifying questions” that were based 
directly on Cramer's Testing framework (output in qualifying questions 
table Annex 1) 

B. how the project contributes to macro-monitoring, based on the data 
requirements that are listed in Cramer Testing Framework (output in 
qualifying questions table –Annex 1) 

C. how the project scored on mitigation of indirect effects, based on 
mitigation strategies currently discussed in various international for a 
(output in qualifying questions table and matrix table). 

 
Most of the projects in portfolio where not very explicit in the description as to 
how exactly indirect effects were mitigated or avoided in the project. Most of the 
project contact persons have been asked additional information (by phone, by e-
mail, or both). Most of the projects that were in portfolio will acquire data that can 
be relevant for macro-monitoring. Again, very often this was not explicitly 
described in the project document and the project contacts have been asked more 
detailed information.  
 
The results of the project portfolio with recommendations per project were put in a 
matrix table. Each project in the matrix is scored against the macro-monitoring 
and the mitigation measures (so further detailing and discussing the scores of the 
projects in the qualifying questions table). The last column of the matrix table 
holds recommendations for the improvement of the project or project results. 
 
Ad B. an overview of the international organisations and multilateral agreements 

with respect to iLUC mitigation 

The most relevant international organisations and multilaterals with respect to 
iLUC were selected by IUCN NL and were proposed to NL Agency. Given the 
timeframe of the project, this list by no means pretends to be complete. The list is 
intended to highlight the most important developments in the international arena 
with regard to iLUC. This information is useful to the support program that NL 
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Agency is developing with respect to activities related to indirect effects or macro-
monitoring. 
 
Per organisation, a short description of the organisation is given, as well as its 
engagement with bio-energy. This is general information that can be found in 
documents and websites. Then a more in-depth description of the organisations 
strategy on the mitigation of indirect effects or macro-monitoring is given, often as 
a result of interviews or e-mail contact with the contacts within the organisation.  
 
Ad C. Country analysis of producer countries 

The Global Sustainable Biomass program holds a number of priority countries 
(Indonesia, Vietnam, Nicaragua, Colombia, Mozambique, South Africa, Mali, 
Ethiopia, and Tanzania). The Sustainable Biomass Import program has drawn up a 
list of relevant countries. IUCN NL then made a selection of countries from these 
combined lists for countries that were scanned with regard to their indirect Land 
Use Change (iLUC) strategies. The quickscan does not provide a complete picture 
of all biofuel policies of all countries in the world. Rather, this information on iLUC 
and macro monitoring on a national level for a few selected countries gives insight 
in to how some of the indirect effects are being perceived and responded to in 
producer countries and from a producer country perspective. Countries are 
grouped by continent, per country a brief description is given of biofuel and bio 
energy development, policy development and indirect effects or macro-monitoring. 
Countries that have been selected are: Tanzania, Mali, South Africa, Brazil, 
Colombia and Indonesia. IUCN NL added Kenya to this list. 
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3 Indirect effects and macro-monitoring –  
the definitions and evolution  

This chapter describes how the debate around indirect effects evolved in The 

Netherlands, United Kingdom and Germany, and the European Commission up to 

the current iLUC consultation. This chapter demonstrates that the indirect effects 

discussion that began with a wide scope, narrowed to the indirect land use change 

with emphasis on GHG effects. It also describes the evolution of monitoring 

towards pro-active of mitigation of indirect effects through the selection of sites 

where biofuel feedstock can be grown with low risk of displacement of land use or 

biodiversity or social or cultural values. 

3.1 Netherlands - The Cramer framework 

The terminology on indirect effects, macro-effects and indirect land use change is 
somewhat confusing. The Cramer testing Framework for Sustainable Biomass 
(2007) defines indirect effects as:  
 
“effects that cannot be directly attributed to one company, but are only visible 

on a national or regional scale. Then what is involved is, for example, the 

crowding out of agrarian production or indirect effects due to changes in land 

use, such as the rise of land and food prices. Indirect effects of land use are 

particularly important with the themes greenhouse gas emissions, biodiversity 

and competition with food and local applications of biomass. The testing 

framework makes a distinction between these two levels.”  

 
The two levels that Cramer distinguishes are indirect effects at the local level and 
at the macro-level. Effects at the company level involve the immediate effects of a 
particular plantation or industry facility on the immediate surroundings. An 
individual company or producer is directly responsible for these effects. These 
effects can occur outside the boundaries of the individual biomass production (i.e. 
plantation) but are still attributable to one company. The Cramer testing 
framework has included much of these indirect effects within the sustainability 
criteria.  
 
About the effects at the macro-level the Cramer Testing framework says:  
 
Some effects of biomass production are difficult to establish at the individual 

company level and will only become visible at the regional, national and 

sometimes even at the supranational level. This applies particularly to the 

effects that are caused by indirect changes in land use. 

This is particularly important in the themes greenhouse gas emissions, 

biodiversity and competition with food and other biomass applications. 

Furthermore reporting at the macro level is important for the prosperity theme, 

since also the economic effects of biomass production are on a higher scale 

level.  
 
Cramer distinguishes two types of macro-monitoring: 
• macro-monitoring related to indirect land use change 
• macro monitoring of price developments of food and land 
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So, summarizing, Cramer identifies the indirect effects at the macro-level to 
be related to indirect land use change. Indirect effects at the local level (like 
competition with local food, availability of medicinal plants, construction materials) 
are as much as possible included within the sustainability criteria and reporting 
that companies have to adhere to. 
 

 
Figure 1 Indirect effects in the Cramer report at the local to global level, and 

macro effects at the ‘macro’ level. 

 
In 2008, after the completion of the Cramer report, the Netherlands 
Environmental Assessment Agency (PBL) was commissioned by the Dutch 
government to study the possibilities of macro-monitoring. The conclusions of the 
report were that a macro-monitoring framework is very difficult to establish due 
to: 
• The limited availability of global bio-physical data (UNFCCC, FAO), sometimes 

poor quality of these datasets and the limited updating of these datasets. 
• Macro-monitoring cannot provide sufficient information on the indirect impacts 

on biodiversity and water use. 
• National statistics on economic and social data need to be improved, as 

currently no clear distinction has yet been made between fossil flows and 
bioenergy flows or between use of crops for food or energy. 

• Causality and valuation will remain issues despite monitoring. It is extremely 
difficult to attribute change in land use to bioenergy developments or policies. 

 
The report concluded that the causality and valuation questions, taken together, 
demand a model-based, scenario-oriented approach, in cooperation with producer 
countries and including multi-stakeholder dialogues. 
 

local 

Indirect effects 
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Macro effects 
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Also in 2008, two high impact Science publications were published: “Land Clearing 
and the Biofuel Carbon Debt" and "Use of U.S. Croplands for Biofuels Increases 
Greenhouse Gases through Emissions from Land Use Change". The studies 
indicated that land-use change associated with production of biofuels leads to 
increased net carbon emissions. The discussion in 2008 was dominated by the 
food-versus fuel discussion, the food price spikes and “tortilla crisis”. Some causal 
links were could be made with the biofuel “boom” however, some allegations to 
the biofuel developments were misplaced in retro-respect. 
 
In October 2008, when Dr. Jacqueline Cramer was the Dutch Minister for the 
Environment, the Netherlands lowered the biofuel targets for 2010 from 5,75% to 
4%. As the main reason for this decision was the uncertainty of biofuels effectively 
mitigating GHG reductions and the difficulty in controlling the conditions under 
which the biofuels are produced sustainably. 
 
Key documents: 

� Testing Framework for Sustainable Biomass – Final report from the project 
group “Sustainable production of biomass” 

� Eickhout, B. Monitoring macro-impacts of bioenergy Netherlands 
Environmental Assessment Agency - NEAA (PBL), 2008. 

� Fargione J. et al. (2008). Land Clearing and the Biofuel Carbon Debt. 
Science 29 February 2008: Vol. 319 no. 5867 pp. 1235-1238. 

� Searchinger, T. et al. (2008). Use of U.S. Croplands for Biofuels Increases 
Greenhouse Gases Through Emissions from Land-Use Change Science 29 
February 2008: Vol. 319 no. 5867 pp. 1238-1240. 

3.2 Germany - The Biomass Sustainability Ordinance (BSO) 

In December 2006, the Biofkraftstoffequotengesetz (Biofuel Quota Act) was 
passed in Germany, which describes the compulsory blending of biodiesel and 
bioethanol. During the course of 2007, the sustainability criteria that these 
biofuels needed to adhere to were drafted in the Biomasse-
Nachhaltigkeitsverordnung (Biomass Sustainability Ordinance - BSO). The BSO 
does not take into account any indirect effects of biomass production. The German 
sustainability criteria (BSO) were soon left after the European Renewable Energy 
Directive as published. 
 
However, Öko Institute in Germany already addressed the inirect effetcs in 2007 
when Öko Institute proposed to introduce a “risk adder” in the GHG calculations of 
biofuels. The “risk adder” methodology calculates additional GHG emissions due to 
iLUC “risks” (high, medium or low) based on the country shares in global agro- 
and bio-trade as indicators of potential indirect LUC. In essence, this “risk adder” 
approach is a predecessor of a [European] iLUC factor. 
 
In June 2008, the German government announced that the blending rate for 
ethanol would not, as initially planned, be raised to 10% (E10), but would remain 
at 5%. The main reasons for this were not related to the sustainability debate, but 
the fact that the engines of many vehicles would not tolerate higher blends. 
Shortly after, because of the intolerance of car engines to higher blends and the 
fact that the development of an effective certification system as well as the 
marketability of second-generation biofuels would still take some more years, it 
was decided to temporarily slow down the development of biofuels in Germany, 
which was noted in the renewed strategy on bioenergy. In October 2008, the 
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German government approved a cut in biofuel blending levels for 2009 from 
6.25% to 5.25%.  
 
In 2008, the German Advisory Council on Global Change (WBGU) published their 
report “Future Bioenergy and Sustainable Land Use” Among the many interesting 
findings, one of the major recommendations of the report is:  
 
The establishment of a global regulatory framework for a sustainable bioenergy 

policy. The problem of competing land use is a potential source of future conflict 

with implications ranging far beyond the field of bioenergy. Global land-use 

management is therefore a key task of future international policy-making and 

an essential requirement for a sustainable bioenergy policy. 

 
Currently there is no real policy in place in Germany to mitigate indirect land use 
change from biofuels. Öko-Institut currently carries out a scoping project on 
national policies directly or indirectly related to mitigate land use change from 
bioenergy feedstock production (e.g., zoning, feedstock specific policies) 
throughout the world. The draft report on this scoping project is due end of 2010, 
and will most probably be released in spring 2011 as a GBEP paper. The report will 
be used also to develop iLUC indicators. 
 
There are very few activities currently funded by the German government that are 
directly related to the mitigation of indirect land use change of biofuel feedstock 
production. Partly this is due to the fact that the European iLUC policies have not 
yet emerged. The German Climate Initiative1 (BMU-IKI) did not have an explicit 
call for projects mitigating indirect land use change, but they do have a few 
projects in portfolio that implicitly address indirect land use change. One project, 
for example, is the cultivation of palm oil in Thailand on degraded lands. There are 
also some projects related to the use of waste and residues for energy thereby 
mitigating GHG emissions (i.e. the energy recovery of Municipal Solid Waste 
(MSW) in Chile). 
 
Key documents: 

� Fritsche, Uwe 2007: GHG Accounting for Biofuels: Considering CO2 from 
Leakage; Extended and updated version, Darmstadt (Germany), May 21, 
2007; working paper prepared for BMU by Öko-Institut, Darmstadt  

  (www.oeko.de/service/bio/dateien/en/ghg_balance_bioenergy.pdf)  
� WBGU – 2008: Future Bioenergy and Sustainable Land Use - Summary for 

Policy-Makers (http://www.wbgu.de/wbgu_jg2008_kurz_engl.pdf) 
� The “iLUC Factor” as a Means to Hedge Risks of GHG Emissions from 

Indirect Land Use Change – Working Paper, Öko Institute July 2010. 
� Biofuels Policy in Germany: Between Noble Goals and Vested Interests  
    (www.sussex.ac.uk/sussexenergygroup/documents/vogelpohl.pdf) 

 
Key links: 

� http://www.bmu-klimaschutzinitiative.de/en/home_i 
� http://www.wbgu.de/wbgu_home_engl.html 

3.3 United Kingdom – Renewable Transport Fuel Obligation (RTFO) 

In the United Kingdom, almost in parallel to the Dutch Cramer project group, the 
Renewable Transport Fuel Obligation (RTFO) developed sustainability criteria to 
the level of Principles and Criteria, and is regarded a meta-standard (a standard 
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against which other existing crop specific standards can be benchmarked). The 
government established an independent body, charged with the implementation of 
the RTFO - the Renewable Fuels Association (RFA). The RFA allocates the 
Renewable Transport Fuel Certificates (RTFCs) to suppliers of biofuels in the UK. 
The UK implemented a reporting obligation for biofuels sold in the UK since April 
2008 which is run by the RFA. 
 
In 2008, the RFA commissioned a review to examine the evidence of the indirect 
effects of increasing demand for biofuels and to make recommendations that 
provide a direction for policy. The Gallagher review uses a slightly different 
definition to indirect effects than Cramer.  
 
Indirect effects are effects where displaced agricultural production causes land 

use change with impacts on both GHG lifecycle emissions of biofuels and 

biodiversity. 

 
So, the Gallagher review has a narrower scope on indirect effects than the Cramer 
project group. It only considers the displacement of existing agricultural 
production in terms of GHG emissions and effects on biodiversity.  
 
The Gallagher review concluded that the introduction of biofuels should be slowed 
until effective controls are in place to prevent land use change and higher food 
prices. The document added that while there is a future for a sustainable biofuels 
industry, creating the right policy framework is challenging and will take time. It 
also argued that biofuels production must target idle and marginal land, and the 
use of wastes and residues, and pointed towards specific incentives to encourage 
second generation biofuels to utilize marginal land and waste, without the need for 
agricultural land, for example using algae. It recommended the UK government to 
lower the national blending target for biofuels. Subsequently, an amendment order 
passed on 1 April 2009 which reduced the rate of increase for biofuel supply under 
the RTFO. 
 
The UK currently does not have any active policy or programs in place to monitor 
indirect land use change or mitigate indirect land use change. RFA and the 
Department for Transport stimulates private sector to use the Responsible 
Cultivation Area approach (see below) to mitigate indirect land use change. Over 
the recent reporting period of 2009/2010 the RFA states it is disappointed that the 
vast majority of biofuels sold on UK forecourts do not conform to environmental 
standards.  
 
Key documents: 

� The Gallagher Review of the indirect effects of biofuels production.  
� Mitigating indirect impacts of biofuel production - published in Year One of 

the RTFO, our 2008/09 report on the RTFO. 
 
Key links: 

� http://www.renewablefuelsagency.gov.uk/ 
� http://www.renewablefuelsagency.gov.uk/iluc 
� http://www.renewablefuelsagency.gov.uk/reportsandpublications/yearone

ofthertfo 
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3.4 The Responsible Cultivation Area (RCA) approach 

In follow up to the Gallagher Review recommendation to identify demonstrably 
sustainable biofuels, the RFA commissioned work to develop a methodology that 
can objectively distinguish biofuels from energy crops with a low risk of indirect 
effects. This has led to the (further) development of the Responsible Cultivation 
Area (RCA) approach. The report (Mitigating indirect impacts of biofuel production 
– Ecofys 2009) described a number of case studies and laid the foundations for 
the further development of the methodology. The case studies described in the 
report for RFA are: 
 
1) The use of land without provisioning services 

a) expanding oil palm production on Imperata Grassland in Indonesia 
2) Increasing land productivity through integration with non-bioenergy feedstock 

systems 
a) Integration of sugarcane with cattle in Brazil 
b) Integration of soy with cattle in a rotational system in Brazil 

3) Increasing the land productivity of existing bioenergy feedstock systems 
a) Increasing the yields of an existing sugarcane plantation in the Philippines 
b) Increasing the yields of existing palm oil production in Liberia 

 
Recently, on Oct 5th 2010, Ecofys launched the RCA methodology, which was 
developed further with Conservation International and WWF International with 
support and contributions from the UK Renewable Fuels Agency, BP, Neste Oil, the 
David and Lucile Packard Foundation and Shell. The Responsible Cultivation Area 
approach is a methodology for the identification and certification of feedstock 
production with a low risk of indirect effects. 
  
According to the RCA methodology, the main indirect effects of additional 
bioenergy feedstock demand are: 
• Indirect land-use change, explained in more detail below; 
• Rise in agricultural commodity prices, with potential consequences for food 

security; 
• Demand induced yield increases – where the additional demand for the 

feedstock triggers additional yield increases 
 
The indirect effect that is currently dominating the debate on the sustainability of 
Biofuels, according to RCA, is indirect land-use change (iLUC).  
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The key characteristics of iLUC, according to the RCA report, are given in the box 
below: 
 
Box 1 Key characteristics of iLUC taken from Ecofys Responsible Cultivation Areas (2010) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The RCA approach recognizes 2 intervention levels to avoid iLUC. At the global 
scale these are: to prevent unwanted (direct) Land Use Change, globally and for 
all sectors and, also at the global scale, reduce pressure on land from the 
agricultural sector as a whole. However, the RCA methodology focuses on the 
development of practical production models that prevent indirect impacts at a 
project level. 
 
At the project level four main solutions have been put forward for producers to 
expand biomass usage for energy purposes without causing unwanted indirect 
effects: 
1. Biomass production on “unused land”1 - land that currently does not 

provide provisioning services2. Because this does not displace other human 
uses of the land it does not cause any indirect effects. Clearly, expanding 
production on unused land does lead to a direct LUC. The big advantage is that 
direct LUC is controllable (e.g. through certification) and can be limited to 

 
1 Also referred to as “degraded land”, “marginal land”, “waste land” or “abandoned land” 
2 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. 

• Displacement effects act across national borders: Commodities such as palm 
oil, soy oil and sugarcane are traded on a global scale. Therefore, 
displacement effects act across borders. Achieving effective national land-
use planning in some producing countries should therefore not be taken as 
full protection against indirect effects. If, for example, Malaysia was to 
prevent further deforestation through effective land-use planning, sourcing 
increasing amounts of palm oil from Malaysia for the energy sector may still 
cause indirect land-use change in other producing countries such as 
Indonesia. 

 
• Displacement effects act across substituting crops: This is caused by the fact 

that different crops can substitute each other to some extent. For example, if 
the EU diverts more rapeseed oil production from food to feed then it is likely 
to increase its imports of vegetable oils. This could be rapeseed oil but could 
also be a different vegetable oil as different vegetable oils are to some 
degree substituting products. Thoenes (2007) states that “EU palm oil 
imports have already doubled during the 2000-2006 period, mostly to 
substitute for rapeseed oil diverted from food to fuel uses.” 

 
• Competition for land connects also non-substituting crops: Another reason 

why displacement effects act across crops is that different (non-substituting) 
crops compete for the same agricultural land. A recent example of this 
occurred in 2008 when high maize prices led farmers in the US to plant more 
maize and less soy. This could trigger soy expansion in other world regions. 
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those areas where effects are acceptable, while the effects of indirect LUC are 
largely uncontrollable.  

2. Introducing energy crop cultivation without displacing the original 

land use through increased land productivity or integration models. Especially 
in developing with the “intensification” concept, see next bullet. 

3. 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. 

4. 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. 

 
The RCA methodology targets the first two mitigation options – the responsible 
cultivation area and the integration and/or yield increase. There are basically two 
modules in RCA methodology: 
• Module I - Distinguishing bioenergy feedstock production with a low risk of 

indirect effects (a. the use of land without provisioning services, b. increasing 
the land productivity of existing bioenergy-feedstock systems or c. increasing 
land productivity through integration with non-bioenergy-feedstock systems. 
Figure 2 gives the schematic representation of module I. 

• Module II - Identification of Responsible Cultivation Areas. The purpose of the 
site identification module is to put forward a practical methodology to identify 
concrete areas and/or production models that can be used for environmentally 
and socially responsible additional energy crop production without causing 
unwanted indirect effects. This module is regarded applicable to the EU RED, 
RTFO and RSB. 
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Figure 2. Schematic representation of the steps that need to be taken in the identification of 

feedstock with a low risk of indirect effects, Module I (Ecofys 2010). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The steps that need to be taken to demonstrate additionality for module I are 
indicated in figure 2. All projects need to identify a system boundary and all 
projects need to demonstrate additionality by deviation from an established 
baseline. 
 
The RCA module II (the site selection module) describes a methodology to identify 
concrete areas and/or production models that can be used for environmentally and 
socially responsible energy crop production without causing unwanted indirect 
effects. This module is intended as a practical tool for parties that want to identify 
areas for sustainable feedstock production, taking into account both direct and 
indirect effects a certification. Companies and land-use planners can use this 
methodology to identify areas for sustainable energy crop production with low to 
zero risk of displacement. The RCA methodology has two approaches towards the 
selection of ‘unused land’ or Responsible Cultivation Areas.  
 
The first is approach is constraint driven exclusion of cultivation areas. 
Based on predominantly on GIS-based information, large areas can be excluded as 
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potential RCAs. By excluding areas based on the more objective criteria with good 
data availability (e.g. carbon stock proxies such as forested areas) no additional 
information needs to be collected for these areas on RCA criteria for which data is 
scarcer or more resource intensive to collect, such as data on social issues. This 
approach identifies and excludes areas of High Conservation Value and high 
carbon stock from a desk study GIS-based identification of areas. The second step 
than looks into developments permits and land rights and in more detail (on-site 
assessment) to displacement of existing provisioning services, intensification risks 
and agricultural suitability. Figure 3 describes the four-step process for RCA site 
selection. 
 
The above described approach excludes areas with a high risk of displacement. 
The other approach is an opportunity driven selection of cultivation areas. In 
this approach a piece of land is identified that is likely to hold no provisioning 
services that might be displaced. So a-priori, a promising area is selected, and a 
number of steps of the above described process can be skipped or restricted to a 
certain area, thereby saving time and resources. 
 
Figure 3. Four-step process for the identification of Responsible Cultivation Areas (Ecofys 

2010) 

 

The main challenges for the RCA methodology lie in the establishment of the 
baseline and the demonstration of additionality. The RCA methodology provides 
the current state-of-the-art in the evolution of thinking around the mitigation of 
iLUC. It builds on methodologies for direct displacement that are currently used by 
the Roundtables (RSPO, RTRS and RSB) and which are also used by the Cramer 
framework. This is the High Conservation Value (HCV) approach.  
 
The RCA methodology describes the application of the existing HCV toolkit and the 
four step process to identify Responsible Cultivation Areas. This site selection 
module (Module II) has been applied tested in Indonesia (Kalimantan) and Brazil 
(States of São Paulo and Pará).  
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The other approach towards the selection of responsible cultivation area is 
opportunity driven, i.e. the starting point is a promising area, which is then 
checked for displacement of provisioning services. This opportunity driven 
approach has been tested for the cases of Imperata grasslands in South East Asia, 
and will be tested for Mozambique, as part of the CIIB project that NL Agency, has 
in portfolio. The project that NL Agency has in portfolio aims at developing a 
certification module (CIIB) for the RCA methodology (see chapter 3) 
 
The identification of “Responsible Cultivation Areas” or site selection is often 
debated. On the one hand, private sector questions the practicability of the RCA 
methodology. On the other hand, the RCA developers (and supporters) debate 
whether land use planning can be done at the project level, or whether this should 
be done at the national or sub-national level, and is primarily responsibility for 
policy makers and land use planners in government bodies. 
 
Key documents: 

� Ecofys (2010) Responsible Cultivation Areas - Identification and 
certification of feedstock production with a low risk of indirect effects.  

� (http://www.ecofys.nl/com/publications/documents/EcofysRCAmethodolog
yv1.0.pdf) 

� Ecofys (2009) Mitigating indirect impacts of biofuel production - published 
in Year One of the RTFO, our 2008/09 report on the RTFO 
(http://www.renewablefuelsagency.gov.uk/iluc) 

� Conservation International, 2010a. Identification of Responsible Cultivation 
Areas in Pará Brazil – pilot report. A report prepared by CI with support 
from Ecofys. 

� Conservation International, 2010b. Identification of Responsible 
Cultivation Areas in São Paolo Brazil – pilot report. A report prepared by CI 
with support from Ecofys. 

3.5 The Renewable Energy Directive 

In 2007 the Renewable Energy Directive was on the drawing table of the European 
Commission, a policy designed to promote the production and use of energy from 
renewable sources throughout the European Union. The text was adopted by the 
European Parliament on 17 December 2008, and the legislation comes into force 
by 1 January 2011. The Directive has a Renewable Energy (RE) target for the 
transport sector, but also has sustainability criteria for biofuels and bioliquids that 
are used by Member States to meet the national RE targets. The sustainability 
criteria address the minimum GHG reduction, the preservation of areas with high 
carbon stocks and preservation of areas of high biodiversity.  
 
At the time of writing of the Directive, there was ongoing debate around indirect 
effects (and especially the GHG implications) but there was insufficient time and 
data to include a strategy to tackle the issue of indirect land use change before the 
publication of the Directive. However, it was clear that the Commission already 
gave the indirect land use change some thought, and even possible solutions to 
mitigate iLUC. 
 
In preamble (79), for example, there is a reference to indirect effects that reads:  
 
[.....Even if biofuels themselves are made using raw materials from land already 

in arable use, the net increase in demand for crops caused by the promotion of 
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biofuels could lead to a net increase in the cropped area. This could be into 

high carbon stock land, in which case there would be damaging carbon stock 

losses. To alleviate this risk, it is appropriate to introduce accompanying 

measures to encourage an increased rate of productivity increases on land 

already used for crops; the use of degraded land; and the adoption of 

sustainability requirements, comparable to those laid down in this Directive for 

EU biofuel consumption, in other biofuel-consuming jurisdictions. The 

Commission shall develop a concrete methodology to minimise 

greenhouse gas emissions caused by indirect land use changes.....] 

 
The Commission therefore took up the task to look into the issue further, at a later 
stage:  
 
Article 19 (6) The Commission shall, by 31 December 2010, submit a report to 

the European Parliament and to the Council reviewing the impact of indirect 

land-use change on greenhouse gas emissions and addressing ways to minimise 

that impact. The report shall, if appropriate, be accompanied, by a proposal, 

based on the best available scientific evidence, containing a concrete 

methodology for emissions from carbon stock changes caused by indirect land-

use changes, ensuring compliance with this Directive, in particular Article 17(2) 

 
It is clear that in its line of thinking, the Commission acknowledges the risk 
indirect Land Use Change - iLUC. Also, the Commission already points at certain 
solutions for mitigation of iLUC: 
• increased productivity of existing arable land, and  
• the use of degraded land. 
 
After the publication of the Renewable Energy Directive, the Commission 
commissioned four scientific studies to study the effects of iLUC on GHG 
emissions. The four studies (completed with a fifth literature review) also formed 
the basis of a public consultation that was recently completed. 
 
The general picture of the four scientific studies is that the GHG impact of indirect 
land use change as a result of the European Renewable Energy Directive is 
significant. Although the different models also demonstrate great variations in 
GHG impact due to iLUC, and despite the lack of scientific consensus on how to 
best calculate an iLUC factor, the results still sufficiently demonstrate the need to 
mitigate indirect land use change. 
 
Recently, the Commission has completed the public consultation on indirect Land 
Use Change, and possible actions. The (brief) general picture of the consultation 
responses is: 
• There is still much debate whether there the best available science is good 

enough to introduce an iLUC factor.  
• Countries like Spain and Brazil use the lack of scientific consensus to refrain 

from the introduction of an iLUC factor. However, interestingly, Brazil states 
that the solutions to mitigate indirect land use change should be sought in the 
sustainable land use management.  

• Some progressive countries (i.e. Netherlands, United Kingdom and Switzerland) 
propose an iLUC factor combined with the possibility to relief the iLUC “penalty” 
if it can be demonstrated that the biofuel in question was produced without 
displacing any prior land use. France has a similar response and proposes an 
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“arbitrary” iLUC factor for certain crops (soy, palmoil and sugarcane) which can 
be changed after further scientific research. France also promotes a land use 
bonus for second generation feedstock and for biofuels from land with low ILUC 
risk 

• Some biofuel companies, like Shell and Finish Nesté Oil, reject the idea of an 
iLUC factor, but promote the mitigation options like, yield increases and the use 
of areas without displacement of any provisioning services. 

 
The general picture is: whether or not combined with an iLUC factor, the 
demonstrably mitigation of displacement is going to be the key-issue in the 
European biofuel developments.  
 
Key links: 

� the iLUC consultation and responses: 
http://ec.europa.eu/energy/renewables/consultations/2010_10_31_iluc_a
nd_biofuels_en.htm 

� The Renewable Energy Directive:  
http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:E
N:PDF 
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4 Results Sustainable Biomass project portfolio  

This chapter describes the results of the selection of projects from the project 

portfolio. The selection of projects was made by NL Agency. The selection is not a 

complete subset of projects relevant to indirect effects. All projects have been 

scored for their relevance to indirect effects. For all projects have been reviewed 

and for six projects recommendations have been made to strengthen the outcome 

on indirect effects.  

 

The selection of projects from the project portfolio resulted in eight projects that 

with direct relevance to the monitoring or mitigation of indirect effects. The 

selection of projects is not all inclusive, i.e. the selection does not hold all projects 

that NL Agency holds in portfolio that are relevant for indirect effects. It is likely 

that the project portfolio holds more projects with a strategy to mitigate indirect 

effects. For example all those projects that use genuine wastes or residues 

counteract the indirect effects of bioenergy production. However, these projects 

were not selected, because they would not generate additional information with 

regard to the pro-active mitigation of iLUC. 

4.1 Scores on Cramer framework 

The existing Cramer framework is used as a reference for the Sustainable Biomass 
programme. Therefore, all projects were scored individually to assess the 
contribution of the project to:  
• Counteract indirect effects in the spirit of the Cramer framework  
• The macro monitoring in the spirit of Cramer  
• The pro-active mitigation of indirect effects (and generation of knowledge) 
 
The results of the scores are presented in Annex 1. After reviewing 8 projects, two 
projects were found to be erroneously placed in the subset of indirect effects. Both 
projects use wood waste, the ENECO project uses waste wood from the furniture 
industry in Vietnam, the other project by BioCandeo, uses forestry residues that 
result from forest management practise to reduce forest fires in Turkey. Both 
projects have topics related to indirect effects included in their project, but they do 
not contribute to the mitigation of indirect effects as in the spirit of Cramer. All 
projects that use non-land based resources are in fact a way to mitigate indirect 
effects. The ENECO Vietnam project is noteworthy due to the fact that the project 
accounts for substitution effects of using wood waste, which goes beyond the 
compliance with the NTA8080. However, the substitution of wastes does not 
deliver additional information on indirect land use change as in the spirit of the 
Cramer framework, because it is using a waste / residue based feedstock.  
 
The projects in portfolio are summarised in Table 1. 
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Table 1 Selected projects and their link to indirect effects 

 

Project  

number 

Description Lead applicant Indirect effects land 

use/macro-monitoring 

aspects 

DBI01002 Processing and certification of wood 

waste from the furniture industry in 

Vietnam 

Eneco New Energy None 

DBI01010 Pellets for power: Sustainable 

biomass import from Ukraine for the 

International Energy market 

WUR-AFSG Relatively strong 

DBI01015 Integrating Forest Fire Protection 

and Sustainable Wood Pellet 

Production in Turkey 

BioCandeo N.V. None 

DBM01005 Mainstreaming sustainability in the 

biofuel sector in Mali 

Mali-Folkecenter  

Nyetaa 

Weak 

DBM02024 Sustainable ethanol production from 

Cassava in impoverished rural 

Panama 

Agro2 Relatively strong 

DBM02038 Improving the social-economic 

impact of biomass production for 

local communities and indigenous 

people 

NCIV Very weak 

DBM02039 Land Use Planning to Promote 

Sustainable Biofuel Production in 

West Kalimantan, Indonesia 

BothEnds Strong 

DBM02047 CIIB – Certification system 

addressing Indirect Impacts of 

Biofuels 

WWF-International Strong 

 

4.1.1 Projects with a strong link to indirect effects 

Two projects in the portfolio have a strong link to indirect effects. The first is the 
BothEnds project in Kalimantan. This project addresses indirect effects of palm oil 
and supports multi-stakeholder land-zoning as an effective means to counteract 
undesired indirect land use change. The project also develops methods for 
participatory land use planning and monitoring of direct and indirect effects. The 
general conclusion is that potentially, this project delivers a wealth of information, 
data and maps that could possibly be used for monitoring or the establishment of 
a baseline (in the RCA approach). It is interesting to follow how this information is 
going to be used, disclosed and who has ownership of the data. It is important to 
ensure cooperation between this project and the Responsible Cultivation Area 
project in West-Kalimantan, executed by WWF Indonesia. Other related projects 
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which are of interest to the Both Ends project are the 2 GEF projects related to 
palm oil and High Conservation Values in Kalimantan (see under GEF in chapter 4) 
 
The second project in the portfolio with a strong link to indirect effects is the WWF 
International project that aims to develop a Certification module for Indirect 
Impacts of Biofuel (CIIB). The certification module can be incorporated in 
voluntary schemes, such and the Roundtable on Sustainable Biofuels, as well as 
into regulatory schemes such as the Biofuel and Bioliquids sustainability scheme of 
the EU RED. The project is actually composed of several projects that test the 
feasibility of certification of mitigation of indirect effects, based on the RCA 
approach (see chapter 3 for RCA approach). The RCA certification is tested for 4 
cases: 
• Jatropha on unused land in Mozambique. 
• vegetable oil residues in South Africa. 
• increased yields from small-holder palm oil plantations in Kalimantan. 
• increased farm productivity by integration of cattle ranching and sugarcane 

ethanol production in Brazil. 
 
The challenging part is in the case of yield increases and the use of degraded 
lands, that the baseline needs to be established to demonstrate additionality. The 
project will develop generally applicable guidelines for the definition of the system 
boundaries, the baseline and demonstrate additionality. This project is of great 
importance, since the certification module will enable companies to apply the RCA 
methodology and demonstrate their low-iLUC risk or even zero-iLUC risk 
compliance. For the RCA site selection (Mozambique) it would be interesting to 
monitor the Jatropha plantation over the longer term, since it takes several years 
for Jatropha trees to mature and yield.  

4.1.2 Projects with a relatively strong link to indirect effects 

Two projects in portfolio have a relatively strong link to indirect effects with regard 
to non-displacement of current land use or ecosystem services. Both projects, one 
in Ukraine and one in Panama (Cassava) use “unused” “abandoned” or “idle” land. 
For both projects it is interesting to to assess in detail how the “non-displacement” 
is demonstrated. This has to do with establishing the baseline, and although these 
projects are not designed to demonstrate the mitigation of iLUC as a certifiable 
module, it could still deliver useful information as how to establish that baseline. 
 
With the Panama project the difficult part lies in the demonstration that the land 
that is used for the cassava production is actually degraded or abandoned (i.e. - 
the land holds no agricultural provisioning services). If this can be demonstrated 
successfully this would help build the case that it is feasible to find these types of 
land and bring them into cultivation with positive spin off to local people and soil 
quality (providing erosion control). From the view point of indirect effects, it is 
recommended that the project describes the steps taken to demonstrate this 
“non-displacement”, based on the RCA methodology. Also, the project aims to 
monitor food-price of Cassava crops sold at the consumer market. Care should be 
taken that these data will be monitored, used and reported in a transparant way. 
Information on monitoring of food prices and how this data can be used is highly 
interesting information. 
 
The Ukraine project by WUR is different again, it is designed to achieve maximum 
benefit with minimum iLUC by using reed (from managed natural wetlands) and 
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increase productivity of existing unproductive farmland as well as effective use of 
straw. The project addresses both technological as well as the land-use issue. 
Also, the project will deliver insight in the effect that an iLUC factor will have on 
the use of certain land-categories (fertile – infertile).  

4.1.3 Projects with a weak link to indirect effects 

Two projects have a weak to very weak link to indirect effects. The first project is 
the project in Mali that intends to develop a sustainability framework for biofuel 
developments for the Malian context. It is not yet clear whether this Malian 
sustainability framework will address indirect effects. However, it can be assumed 
that if the project is going to build on RSB criteria, and mainly focus on 
intercropping, that indirect land use change will in fact be mitigated as much as 
possible. There will be a special workshop dedicated to indirect effects.  
 
The other project that has a weak link to indirect effects is the social criteria 
project by NCIV. In this project the social impact of biomass production for energy 
purposes on local communities and indigenous peoples is mapped. These impacts 
can be both direct and indirect. It is important that this project reports explicitly 
on the indirect effects study that is embedded in the project design (assessment of 
relevant indirect effects). Also, by defining indirect and direct effects with the 
stakeholders, it is possible that some of the social effects that will be studied will 
be identified as indirect effects. It is recommended that reporting distinguishes 
between direct and indirect effects. That requires a clear understanding of indirect 
effects and could be made an integral part of the capacity building that the project 
foresees.  
 
In the last DBI, 2 more projects with relations to indirect effects have been 
approved. These projects have not been assessed in great detail (because of time 
constraints). One is the SBTC project that aims to use palm oil from Colombia and 
sunflower oil from Russia, without displacement and sunflower and wheat residues 
from agricultural wastes. This project has not yet been assessed further. The 
second is the Oxfam project in Mato Grosso (Brazil) which is directly related to 
macro-monitoring. This project aims to develop a monitoring tool to get more and 
improved independent and verifiable information on the social and environmental 
impacts of the production of sugarcane and soy in Mato Grosso State and to 
enhance capacity of civil society organizations to monitor impacts. 
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5 Results international perspective 

This chapter describes the developments with regard to the monitoring of indirect 

effects and the mitigation of iLUC in the international organisations and in 

multilateral initiatives. It describes the involvement of the institute with bio energy 

and indirect effects, and the strategies or activities that the organisation has to 

monitor or mitigate indirect land use change. Firstly, the international 

organisations are addressed, secondly the financial institutions. 

5.1 Multilateral organisations 

5.1.1 United Nations Environment Program 

UNEP3 is the voice for the environment within the United Nations system. UNEP 
acts as a catalyst, advocate, educator and facilitator to promote the wise use and 
sustainable development of the global environment. To accomplish this, UNEP 
works with a wide range of partners. UNEP’s priorities are: environmental 
monitoring, assessment, information and research including early warning; 
enhanced coordination of environmental conventions and development of 
environment policy instruments; freshwater; technology transfer and industry; 
and support to Africa. UNEP’s global base is in Nairobi, Kenya.  
 
UNEP’s programme of work to promote and facilitate sound environmental 
management for sustainable development is implemented by eight divisions. 
UNEP’s Division of Technology, Industry and Economics (DTIE) incorporates the 
UNEP Energy Branch, the goal of which is to bring a longer term, environmental 
dimension into energy sector decisions, with a focus on reducing emissions of 
greenhouse gases that contribute to climate change. Bioenergy is one of five 
key areas of work for UNEP Energy.  

5.1.2 UNEP and Biofuels 

UNEP see Bioenergy – as part of an energy mix that includes other renewable 
energy sources, and alongside energy efficiency and changed patterns of 
production and consumption – as an essential energy option for a range of 
applications. It provides a number of opportunities in terms of climate change 
mitigation, energy security and development benefits. However, these 
opportunities do not necessarily materialize, and in addition, bioenergy can pose 
a number of serious risks. UNEP works to maximize the benefits and reduce the 
environmental and social costs of producing and using bioenergy, by:  
• assuring environmental and social sustainability of biofuels through 

sustainability principles and criteria;  
• supporting governments in bioenergy planning and policy frameworks;  
• helping test business models that use energy crops to maximize the 

development benefits of bioenergy. 
 
To address these issues, UNEP’s bioenergy programme is structured around the 
following priority areas: 
• Sustainable Development impacts and synergies  
• Resource Assessment  

 
3 http://www.unep.org/PDF/UNEPOrganizationProfile.pdf 
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• Market creation and policy interventions  
• Business development and finance.  

5.1.3 UNEP and Indirect Land Use Changes (iLUC) 

UNEP have held several workshops on the issue of iLUC together with a number of 
partners, first to raise awareness on the topic, and later to help find solutions. 
UNEP have also prepared an Issue Paper on land use and land use change. 
 
UNEP see indirect land use changes as when ‘bioenergy feedstock do not 
directly replace forests, wetlands or other areas with high carbon storage 

capacity, but push into other usages which in turn replace carbon storing 

areas, both within a country or even across boarders’4.  
 
UNEP believe that mapping / zoning of areas suitable and available for bioenergy 
development are tools that help avoid some of the negative consequences of land 
use change. The main focus is on direct LUC, but a number of the questions raised 
will also help address iLUC (current agricultural use; competition with other uses).  
 
UNEP have undertaken a mapping exercise in Kenya, Uganda and are finalizing 
one in Senegal, and have held a workshop to refine mapping methodologies. They 
hope to be able to expand this activity area, and by spreading the word also in the 
different Conventions (CBD, UNFCC, UNCCED etc.) to introduce land use planning 
on a broader level than only bioenergy. 
 
UNEP have pointed to a number of options that can help reduce the risk of iLUC, 
including use of waste and residues, use of degraded land, etc. in their Resource 
Panel Assessing Biofuels Report. Their International Environmental Technology 
Centre in Japan has done an assessment of different technologies available to use 
agricultural residues for bioenergy production on different scales, and they are 
engaging in three country level studies to identify the potential of residues (incl. 
look at competing uses) and technology absorption capacity, identification of 
barriers, etc.  
 
Key references: 

� http://www.unep.fr/energy/bioenergy/ 
� http://www.unep.fr/energy/bioenergy/documents/pdf/IssuePaper.pdf 
� http://www.unep.fr/energy/bioenergy/issues/pdf/2nd_Paris_WS_Report.p

df 
� http://www.unep.fr/scp/rpanel/biofuels.htm 

5.2 United Nations Food and Agriculture Organisation (FAO) 

The Food and Agriculture Organization (FAO) of the United Nations leads 
international efforts to defeat hunger. Serving both developed and developing 
countries, FAO acts as a neutral forum where all nations meet as equals to 
negotiate agreements and debate policy. FAO is also a source of knowledge and 
information. They help developing countries and countries in transition modernize 
and improve agriculture, forestry and fisheries practices and ensure good nutrition 
for all. Since being founded in 1945, they have focused special attention on 
developing rural areas, home to 70 percent of the world's poor and hungry people. 
 

 
4 http://www.unep.fr/energy/bioenergy/documents/pdf/IssuePaper.pdf 
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The work of FAO on renewable sources of energy has been continuous since the 
UN conference on new and renewable sources of energy held in Nairobi in 1981 
and was reflected in the World Food Summit and its Follow- up in 1996 and 2002 
respectively. The issue of Bioenergy and the need to emphasize that access to 
energy facilitates the eradication of poverty was stressed during the Plan of 
Implementation of the World Summit on Sustainable Development celebrated in 
Johannesburg in 2002. 
 
Throughout the years FAO has provided advisory services to countries at both 
national and local levels for the design and implementation of bioenergy policies, 
strategies, programmes, and projects involving agro-industries and other relevant 
rural energy partners. In addition the FAO with support from the Italian 
Government is currently hosting the Secretariat of the Global Bioenergy 
Partnership (GBEP). 

5.2.1 FAO and Bioenergy 

Bioenergy, according to FAO, offers many new opportunities, but if not managed 
carefully, it may also carry significant risks. Bioenergy can contribute to achieving 
several policy objectives such as agricultural and rural development, climate 
change mitigation and energy security. But it is the manner in which bioenergy 
development is supported and regulated that determines whether or not bioenergy 
will be sustainable and how impacts are distributed. Traditional biomass provides 
important sources of energy; in most developing countries wood fuels still 
constitute the largest single source of energy, mainly for cooking and heating. 
Biofuels are extracted through conversion technologies from wood, crops and 
waste material. There are many different kinds of biofuels and their usage and 
performance in economic, environmental and social terms varies significantly 
depending upon technology, location and farming practices. 
 
Rapid bioenergy growth over the last few years, in particular in liquid biofuels for 
transport, has not been a purely market driven phenomenon. Rising oil prices 
have had an important effect of making alternative energy sources more viable. 
However, the key factor driving rapid growth have been policy measures in OECD 
countries, such as blending and market share mandates and subsidies. A sector 
which is driven so significantly by policy measures must meet the goals that these 
policies aim to achieve. 
 
FAO have a ‘two pronged’ focus on Bioenergy: 
• Promote small scale bioenergy 
• Address the risks and opportunities related to large-scale liquid biofuel 
production 
 
Environment - FAO’s work on bioenergy and environment happens at many levels 
and places as traditional databases and maps are being amended or refined to 
accommodate the new evaluation and decision making needs. The cross-sectoral 
environmental programme is aiming to support the process of informed decision 
making in the complex interactions of bioenergy development, climate change, 
and food, energy and environmental security through the following type of 
activities: 
• Simplification and Analytical Tools 

For instance, within the BIAS project (Bioenergy Impact Assessment). 
• Generation of Data and Knowledge Tools 
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Applications related to the BIAS project are supported by the generation and 
collection of the necessary data and the development of additional analytical 
tools. 

• Awareness Raising and Capacity Building 

• Partnerships and Collaboration 

5.2.2 FAO and Indirect Land Use Changes (iLUC) 

 
5.2.2.1 Food security 
FAO have a program called the Bioenergy and Food Security program (BEFS). 
The overarching question of the program lies in what impacts bioenergy has on 
food security and whether these are all negative or can bioenergy be a driver for 
agriculture development, rural development and poverty alleviation, ultimately 
improving food security.  
 
The BEFS Analytical Framework consists of decision support tools that aids 
countries in the design, implementation and ongoing management of bioenergy 
policies as the sector evolves. 
 
The project analysis and tools support decision-making in a number of ways: 
• It explains why agriculture may need to change. 
• It keeps a focus on what is important while managing risks and entitlements. 
• It strengthens relationships and builds capacity. 
 
The BEFS tools have been applied in a number of cases, in Peru, Tanzania and 
Cambodia. Reports are available at the FAO BEFS website (link provided below). 
 
The FAO’ also runs a project called FAO Bioenergy and Food Security Criteria and 
Indicators (BEFSCI) which recently launched an online consultation on the Global 
Forum on Food Security and Nutrition (FSN Forum) on a set of “core” indicators 
that governments could use (on a voluntary basis) to monitor the impacts of 
modern bioenergy production on food security. The comments and inputs received 
will be incorporated into a revised version of the BEFSCI indicators, which will then 
be pilot-tested in a few developing countries. BEFSCI is funded by the German 
Government. The results BEFSCI will also inform and feed into on-going 
discussions and work on food security-related principles, criteria and indicators 
under other bioenergy initiatives, such as the Roundtable on Sustainable Biofuels 
(RSB) and the Global Bioenergy Partnership (GBEP). 
 
5.2.2.2 Macro-monitoring 
FAO has no monitoring system in place to monitor the impact of bioenergy 
developments on (direct or indirect) land use change. However, FAO holds 
probably the most extensive global databases on land use, land use change, 
forestry and agriculture. The website FAOSTAT is updated annually, and contains a 
chronological time series since 1961. The database also contains data on forest 
area collected through the Global Forest Resources Assessment (FRA) reporting 
process. Data on forest area are available since 1990, and was originally reported 
for 1990, 2000 and 2005. 
  
Key reference:  

� http://faostat.fao.org 
� www.fao.org/forestry/fra2005 
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Recently FAO has developed a global land use system called. The system does not 
include direct reference to biofuels, but it contains information on crop types (as 
well as other data like ecosystem and climate, livestock species, crop information, 
irrigation, agricultural management level, soil, slope etc.).  
 
Key reference:  

� http://lprapp11.fao.org:8080/lus/ 
 
Since 2006 FAO is running a project on degraded lands LADA (Land Degradation in 
Drylands). The general purpose of the project is creating the basis for informed 
policy advice on land degradation at global, national and local level and creates a 
baseline at global level for future monitoring. The project will complete its activity 
by 2010. and runs in 6 different countries: Argentina, China, China, Cuba, 
Senegal, South Africa and Tunisia. 
 
Key reference:  

� http://tinyurl.com/22sjaau 
 
FAO have released a number of publications that related to biofuels and Food 
security. Some of the recent key publications are: 

� The Right to Food and the Impact of Liquid Biofuels (Agrofuels), Right to 
Food study, 2008. 

� Fuelling exclusion? The biofuels boom and poor people's access to land. 
FAO-IIED, 2008. 

� Forests and Energy. FAO Forestry Paper 154, 2008. 
 
Key links: 

� http://www.fao.org/bioenergy/52178/en/  
� http://www.fao.org/bioenergy/en/ 

5.3 The Global Bioenergy Partnership (GBEP) 

In the 2005 the G8 agreed to launch a Global Bioenergy Partnership (GBEP) to 
support wider, cost effective, biomass and biofuels deployment, particularly in 
developing countries. GBEP is a registered CSD5 Partnership. GBEP’s Secretariat is 
hosted at FAO Headquarters in Rome with the support of Italy, and is the principal 
coordinator of the Partnership's communications and activities. 
 
GBEP provides a forum to develop effective policy frameworks to: 
C.  suggest rules and tools to promote sustainable biomass and bioenergy 

development; 
CI. facilitate investments in bioenergy; 
CII. promote project development and implementation; 
CIII. foster R&D and commercial bioenergy activities. 
 
GBEP ’s main functions are to: 
• promote global high-level policy dialogue on bioenergy and facilitate 

international cooperation; 

 
5 The Division for Sustainable Development (DSD) provides leadership and is an authoritative source of expertise 

within the United Nations system on sustainable development. It promotes sustainable development as the 
substantive secretariat to the UN Commission on Sustainable Development (CSD). 
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• support national and regional bioenergy policy-making and market 
development; 

• favour efficient and sustainable uses of biomass and develop project activities in 
the bioenergy field; 

• foster exchange of information, skills and technologies through bilateral and 
multilateral collaboration; 

• facilitate bioenergy integration into energy markets by tackling specific barriers 
in the supply chain. 

 
The current GBEP priority areas are: 
• facilitating the sustainable development of bioenergy; 
• finalising a common methodological framework on GHG emission reduction 

measurement from the use of bioenergy; and 
• raising awareness and facilitating information exchange on bioenergy. 
 
In order to achieve progress in these priority areas, GBEP established two Task 
Forces, one on GHG Methodologies in October 2007 and one on Sustainability in 
June 2008, of which all GBEP Partners and Observers are members. GBEP decided 
that the Task Force on Sustainability should prioritise its efforts on developing a 
set of global science-based, voluntary criteria and indicators regarding the 
sustainability of bioenergy in all its forms. 

5.3.1 GBEP and Indirect Land Use Changes (iLUC) 

Land use change, including indirect effects, is covered under criteria 6 of the 
current set of criteria and indicators (July 2010).  
 
ENV 6: Land-use change, including indirect effects 

ENV 6A     Total area of land for bioenergy feedstock production, and as  
Land use   compared to total national surface, potentially cultivable area, 

and cultivated land area. 

ENV 6B      Shares of bioenergy from yield increases, residues and wastes  
Land-use change  and degraded or contaminated land; 

Net annual rates of conversion between land-use types caused 
directly by bioenergy feedstock production, including the 
following (amongst others): 
arable land and permanent crops, permanent meadows and 
pastures, and managed forests; 
natural forests and grasslands (including savannah, excluding 
natural permanent meadows and pastures), peatlands, and 
wetlands; 
Reduction in use of agricultural land below business as usual 
due to measures applied in bioenergy production. 

 
The indicator does not attempt to measure indirect effects of bioenergy – such as 
indirect LUC – but partially addresses indirect effects by measuring i) the 
contribution made by certain bioenergy production pathways that pose a low risk 
of displacing other uses of the same feedstock or land (6B.1); ii) certain forms of 
direct land-use change due to bioenergy that pose a high risk of displacing other 
agricultural activities (6B.2); and iii) reduction in agricultural land use from 
measures linked to bioenergy (6B.3). 
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The current status of thoughts on iLUC are expressed in a footnote for this criteria, 
and state: “In light of discussions on the issue and considering the state of the 
science on quantifying possible indirect land-use change (ILUC) impacts of 

bioenergy, it has not yet been possible to include an indicator on ILUC. GBEP 

notes that further work is required to improve our understanding of and ability to 

measure indirect effects of bioenergy such as ILUC and impacts on prices of 

agricultural commodities. GBEP will continue to work in order to consolidate and 

discuss the implications of the current science on these indirect effects, develop a 

transparent, science-based framework for their measurement, and identify and 

discuss options for policy responses to mitigate potential negative and promote 

potential positive indirect effects of bioenergy.” 
 
Indirect effects are also highlighted and cross referenced throughout the 
document, notably in the social chapters, SOC 1A (Change in domestic availability 
and use of main staple crops). 
 
Key documents and links: 

� The Global Bioenergy Partnership, Sustainability Criteria and Indicators for 
Bioenergy (First edition, First draft, 27 July 2010) 

� Netherlands Environmental Assessment Agency, May 2010, Evaluation of 
the indirect effects of biofuel production on biodiversity: assessment 
across spatial and temporal scales 

� http://www.globalbioenergy.org/programmeofwork/priority-areas/en/ 
5.4 The Roundtable on Sustainable Biofuels (RSB) 

The Roundtable on Sustainable Biofuels (RSB) is an international initiative 
coordinated by the Energy Centre at EPFL in Lausanne that brings together 
farmers, companies, non-governmental organizations, experts, governments, and 
inter-governmental agencies concerned with ensuring the sustainability of biofuels 
production and processing.  
 
The RSB has developed a third-party certification system for biofuels sustainability 
standards, encompassing environmental, social and economic principles and 
criteria through an open, transparent, and multi-stakeholder process. Participation 
in the RSB is open to any organization working in a field relevant to biofuels 
sustainability. 

5.4.1 RSB and Indirect Effects 

The Principles & Criteria of the RSB aim, for the moment, to address only the 
direct activities that farmers and producers can undertake to prevent unintended 
consequences from biofuel production. Nevertheless, the Steering Board 
recognizes that indirect impacts are an unintended consequence of biofuels’ 
expansion, and such effects must be included to properly account for biofuels 
impacts. The potential for negative indirect impacts is high, and within the spirit of 
the Precautionary Principle, sustainable biofuel supporters should be assured that 
their good intentions do not have unintended consequences. As such, the Steering 
Board agreed to set an aggressive timeline to determine how best to address 
indirect impacts in the standard. 
 
In Oct 2009, the RSB Secretariat commissioned a paper to propose options in 
which the Roundtable on Sustainable Biofuels (RSB) can address indirect impacts 
caused by biofuels in its certification scheme and beyond. It also proposes a 
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timetable for action. The indirect impacts of biofuels addressed in this paper 
include macro economic factors that impact food security and potential impacts to 
biodiversity and greenhouse gas emissions due to indirect Land Use Change 
(iLUC). 
 
The report finds that iLUC are addressed in very few of the P&Cs, only really on 
GHG and only partly. A report by Ecofys, commissioned by RSB, revealed that 
“although a wide range of quantitative results is found, all initiatives predict the 
impact [of indirect land use change] to be significant for the total greenhouse gas 
balance of Biofuels” (Ecofys, 2009). The same report recommends that indirect 
impacts of biofuel production be included in the RSB Standard. 
 
In November 2009 the RSB Steering Board voted to convene an Indirect Impacts 
Expert Group to advise it on a strategy for the RSB to include Indirect Impacts in 
the RSB Standard. The key issues in the iLUC P&C of RSB are (source: RSB (May 
2010) Discussion Paper - Addressing Indirect Impacts in the RSB Standard): 
• Preventing displacement 

Taking up Indirect effects in the Principles & Criteria in RSB is centred around 
the idea of preventing the displacement of existing provisioning services (e.g., 
food, feed, fibre & fuels, including biofuels).  

• Demonstrating additionality  

A biofuel project is additional only if it can be demonstrated that the project 
would not have been implemented under business as usual conditions, i.e., if it 
meets the additionality analysis.  

• Compensating for Displacement 

If the operator cannot fully prevent displacement of existing provisioning 
services despite making efforts to the best of their ability and practicable 
means, then the operator should partially or totally compensate for the 
displaced provisioning services. This can be accomplished, for example, by 
producing extra feedstock in a different geographic location, helping other 
producers increase their own production, and other means. The options have 
been left open to encourage innovative solutions. 

• Food security  

Biofuel producers can help food insecure areas by compensating for the 
displaced food and feed, for example by producing feedstock at a different 
location. 

• Addressing indirect impacts & minimization in the ESIA/RESA 

The Indirect Impacts P&C also contain the requirement that the operator 
analyze the indirect impacts of their operations, implement a plan to mitigate 
such impacts and include this analysis in the ESIA/RESA. This is to ensure that 
operators are aware of the indirect impacts of their operations and implement 
specific measures to lower the negative indirect impacts. 

• Minimize waste  

Waste minimization is the first step to avoiding the displacement of provisioning 
services, as it results in a greater availability of provisioning services in the 
market. “Additional” waste minimization is credited as a measure that lowers 
the risk of negative indirect impacts. 

• Indirect impacts risk level 

Finally, the Indirect Impacts P&C contain a requirement for biofuel blenders that 
the final biofuel meet a certain threshold for indirect impacts risks. Different 
biofuels with different indirect impacts risks can be mixed, but the final blend 
must meet a certain threshold of risk for negative indirect impacts. 
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• ILUC factor 

The Indirect Impacts Expert Group could not reach consensus with respect to 
the use of an ILUC factor in the RSB GHG calculations methodology. However, 
the group was generally in favour of promoting practices and / or feedstock that 
lower the risk of indirect impacts.  

5.4.2 Future Work 

The RSB is involved in a project, lasting from June 2010 to 2011, that aims to 
develop a methodology to certify biofuels with low risk of indirect impacts. Key 
project partners are WWF International and Ecofys. This is the project that NL 
Agency currently holds in portfolio. 
 
Key documents and links: 

� Homepage - http://www2.epfl.ch/energycenter-jahia4/page65660-en.html 
� Addressing Indirect Impacts of Biofuels. Roundtable on Sustainable 

Biofuels (RSB) Secretariat, October 30,2009 
(http://www2.epfl.ch/webdav/site/cgse/shared/Biofuels/Working%20Grou
ps/II%20EG/RSB%20iLUC%20Paper%20Final.pdf) 

� Ecofys (2009) Summary of approaches to accounting for indirect impacts 
of biofuel production Way forward on Indirect Impacts  
(http://rsb.epfl.ch/files/content/sites/rsb2/files/Biofuels/Documents%20an
d%20Resources/09-10-09_Ecofys%20-
%20Summary%20of%20approaches%20to%20accounting%20for%20indir
ect%20impacts%20of%20biofuel%20production.pdf) 

� Discussion Paper - Addressing Indirect Impacts in the RSB Standard  
http://rsb.epfl.ch/files/content/sites/rsb2/files/Biofuels/Expert%20Groups/
EG%20on%20Indirect%20Impacts/10-05-
27%20RSB%20Indirect%20Impacts%20of%20Biofuels.pdf 

5.5 The Convention on Biological Diversity (CBD) 

The Convention on Biological Diversity (CBD) was signed at the Earth Summit in 
Rio de Janeiro, Brazil, in 1992 and entered into force on 29 December 1993. It is 
the first global agreement to cover all aspects of biological diversity: the 
conservation of biological diversity, the sustainable use of its components and the 
fair and equitable sharing of benefits arising from the use of genetic resources. 
The Secretariat of the Convention on Biological Diversity (SCBD), based in 
Montreal, Canada, was established to support the goals of the Convention. Its 
primary functions are to organize meetings, prepare reports, assist member 
governments in the implementation of the various programmes of work, 
coordinate with other international organizations and collect and disseminate 
information. 

5.5.1 CBD and Biofuels 

At its third meeting in Buenos Aires in November 1996, the Conference of the 
Parties to the Convention decided to establish a multi-year programme of work on 
agricultural biological diversity. In 2008, at its ninth meeting, the Conference of 
the Parties decided to integrate the issue of biofuel production and use into the 
programme of work on agricultural biodiversity. 
 
The Conference of the Parties recognized the need to promote the positive and 
minimize the negative impacts of biofuel production and its use on biodiversity and 
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the livelihoods of indigenous and local communities and agreed on activities for 
doing so including: 
• The development and application of sound policy frameworks for the sustainable 

production and use of biofuels; 
• Research and monitoring of the positive and negative impacts of the production 

and use of biofuels on biodiversity and related socio-economic aspects, 
including those related to indigenous and local communities; 

• Strengthened development cooperation with a view to promote the sustainable 
production and use of biofuels; 

• Encouraging the private sector to improve social and environmental 
performance of the production of biofuels. 

 
In CoP9 in 2008, the Conference of the Parties also invited Parties, other 
Governments, and relevant international and other organizations to address both, 
direct and indirect, positive and negative impacts that the production and use of 
biomass for energy. In accordance with decision IX/2 on agricultural biodiversity: 
biofuels and biodiversity the Executive Secretary issued notification 2008-100 
requesting for submissions of information on experiences on the development and 
application of tools relevant to the sustainable production and use of biofuels. 
These can be found at: http://www.cbd.int/agro/biofuelresources/ 
 
Very little is currently done by the CBD on Indirect Effects. This year, the 
Subsidiary Body on Scientific, Technical and Technological Advice requested the 
CBD Executive Secretary to - compile [and analyse] information on tools [and 
develop a toolkit] for voluntary use consisting of available standards and 
methodologies to assess direct and indirect effects and impacts on biodiversity of 
the production and use of biofuels, in their full life cycle as compared to that of 
other types of fuels, and impacts on biodiversity that would affect socio-economic 
conditions and food and energy security resulting from the production and use of 
biofuels [as well as impacts on land security].  
 
The recent results of the CBD COP 10 in Nagoya stated that Parties are aware of 
“the potential positive and negative impacts of the production and use of biofuels 
on the conservation and customary use of biodiversity by indigenous and local 
communities, and the consequences for their well-being”. CBD addresses the 
“direct and indirect land use and water use changes affecting, amongst others, 
areas of high value for biodiversity and areas of cultural, religious and heritage 
interest and indigenous and local communities;” and requests the CBD secretariat 
to “Requests the Executive Secretary, subject to the availability of financial 
resources, to: 
 
a. Compile, analyze and summarize information on tools for voluntary use, 

including on available standards and methodologies to assess direct and 

indirect effects and impacts on biodiversity of the production and use of 

biofuels, in their full life cycle as compared to that of other types of fuels, and 

impacts on biodiversity that affect related socio-economic conditions;  

 

b. Carry out this work taking into account the work of, and in collaboration with, 

relevant partner organizations and processes, such as, the Food and 

Agriculture Organization of the United Nations, the United Nations 

Environment Programme, the United Nations Energy Initiative, the 

International Panel for Sustainable Resource Management, the International 



 
Review Indirect Effects | November 2010 

 

 
Page 42 of 77

 

Energy Agency, the Global Bio-Energy Partnership and other relevant 

organisations and multi-stakeholder initiatives, in order to reduce duplication 

of efforts. This work should take into account the outcomes of the regional 

workshops, and build on relevant decisions taken and guidance developed by 

the Convention on Biological Diversity;  

More can be found on http://www.cbd.int/cop10/insession/?tab=0 - Position 41 
 
Key links: 

� http://www.cbd.int/agro/biofuelresources/ 
� http://www.cbd.int/cop10/insession/?tab=0 

5.6 Summary conclusions Multilateral Organisations 

The multilateral organisations recognize the iLUC risk of bioenergy options. They 
all have their own role in contributing to the monitoring and mitigation of iLUC. 
UNEP for example supports local governments and organisations in producer 
countries to with mapping / zoning of areas suitable and available for bioenergy 
development are tools that help avoid some of the negative consequences of land 
use change. Main focus is on direct LUC, but a number of the questions raised will 
also help address iLUC (current agricultural use; competition with other uses). 
FAO contributes by monitoring land use change and by to studying the relation 
between bio energy and food security. The Global Bioenergy Partnership 
(GBEP) develops indicators for sustainable bio energy production and addresses 
(direct) land use issues related to bio energy, thereby putting forward energy 
options with low risk of displacement. The Roundtable of Sustainable Biofuels 
(RSB) established an Indirect Impacts Expert Group to advise it on a strategy for 
the RSB to include Indirect Impacts in the RSB Standard. The RSB supports the 
RCA approach amongst other options to mitigate or off-set indirect impacts. 
Finally, the Convention on Biological Diversity (CBD) is aware of the potential 
positive and negative (direct and indirect) impacts of the production and use of 
biofuels on the conservation and customary use of biodiversity by indigenous and 
local communities, and the consequences for their well-being, but to date very 
little is done. 
 
Summarizing most of the multilaterals are cooperating in the development of tools 
and monitoring addressing indirect land use change. A lot of the activities are 
related to avoiding or minimizing displacement of other land uses. This is done 
(a.o.) by agro-ecological zoning, development of indicators to counteract 
displacement, promote the use of feedstock with low iLUC risk and off-setting iLUC 
impacts. 

5.7 Financial Institutions 

5.7.1 The World Bank 

The World Bank, a branch of the UN, is an important source of financial and 
technical assistance to developing countries with the goal to reduce poverty. It 
does through promoting foreign investment, international trade, and facilitates 
capital investment. The Bank focuses on achievement of the Millennium 
Development Goals. 
 
The World Bank was established in 1944 and currently has 187 member countries, 
who own the Bank. The World Bank is made up of two institutions: the 
International Bank for Reconstruction and Development (IBRD) for middle-income 



 
Review Indirect Effects | November 2010 

 

 
Page 43 of 77

 

countries and the International Development Association (IDA) for the world’s 
poorest countries. In 2010 IBRD commitments reached $44.2 billion and IDA 
commitments reached $14.5 billion.  
 
The Bank runs programs on several topics of which energy is one. Within the 
energy topic, the World Bank supports renewable energy projects with loans and 
other types of finance. Through the International Finance Corporation, part of the 
World Bank, biomass projects for energy production are financed.  

5.7.2 World Bank and Biofuels 

The World Bank finances renewable energy projects around the world, including 
bioenergy projects. This fits in the strategy to provide electricity to the poor and 
wean economies from fossil fuels. All these projects must prove that they do not 
harm biodiversity.  
 
The World Bank commissioned several research papers on the impact of biofuels 
on biodiversity and land use. All research points out that biofuel production can 
have an effect on biodiversity conservation, food supplies and land use in general.  
 
The bank also finances biofuel production projects in developing countries. The 
aim of all projects is to enhance production and increase supply.  
 
The World Bank Group is developing its global approach in the palm oil sector 
through an open and participatory process, engaging a diverse group of 
stakeholders. The approach will outline a set of principles to guide the World Bank 
Group’s future engagement in the palm oil sector with the key goal of maximizing 
development outcome for the communities and minimizing adverse social and 
environmental impacts of the sector.  

5.7.3 World Bank and Indirect Land Use Changes (iLUC) 

Through the IFC, the World Bank finances projects that try to mitigate direct Land 
Use Change as well as indirect Land Use Change by mapping HCV areas in relation 
to soy and palm oil production.  
 
The latest study by the World Bank on land use change due to biofuel production 
concludes that the EU en US renewable energy targets have an effect on land use 
in developing countries. Only in 2009, 45 million hectares were acquired for 
production by emerging economies and developed countries. As a result the World 
Bank has developed 7 principles for responsible agro-investment, including 
environmental sustainability: Principle 7: Environmental impacts due to a project 
are quantified and measures taken to encourage sustainable resource use while 
minimizing the risk/magnitude of negative impacts and mitigating them. 
 
The World Bank, in the same report, mentions that areas with high social and 
environmental value should be avoided for agricultural expansion. The World bank 
use global agro-environmental planning to decide which areas might be suited for 
expansion, excluding protected areas and areas that provide environmental 
services, for example.  
 
It is beyond of the scope of this study to highlight the World Bank projects that 
are related somehow to iLUC or mapping/monitoring of land use. The project 
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portfolio of the World Bank can be found on the internet (see link below). There 
are some key relevant projects for example: 
• Sustainable land management (Sustainable land management practices (Kenya, 

Nigeria, Uganda) 
• Brazil: Sustainable Cerrado Initiative; Goias Sustainable Cerrado & ICM Bio 

Cerrado Biodiversity protection project 
• Brazil: GEF Rio Grande do Sul Biodiversity: to promote the conservation and 

restoration of the biodiversity in the grassland ecosystem in the Rio Grande do 
Sul's territory by mainstreaming biodiversity conservation within forestry, 
agriculture, and livestock productive landscapes 

• Argentina Grasslands Project (Mercosur) 
 
The World Bank’s IFC runs the Biodiversity and Agricultural Commodities 
Program (BACP). Two projects that are financed through IFC are relevant for 
this study:  
• Plot Study Increasing the effectiveness of biodiversity-related RSPO Principles 

and Criteria (including HCV) in Sumatra and Kalimantan (Indonesia) 
• Supporting sustainable palm oil production through private-public partnerships 

for landscape-based High Conservation Value Forests (HCVF) assessment (West 
Kalimantan Province, Districts of Kapuas Hulu and Ketapang; and Papua 
Province, Jayapura District) 
 

Key documents and links: 
� www.worldbank.org 

 
Project portfolio: 

� http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/0,,menuPK:1156
35~pagePK:64020917~piPK:64021009~theSitePK:40941,00.html 

� http://www.ifc.org/ifcext/agriconsultation.nsf/Content/Home 
� www.ifc.org/palmoilstrategy 
� BACP projects:  

http://www.ifc.org/ifcext/sustainability.nsf/AttachmentsByTitle/ref_Biodive
rsity_BACP_ZSLPublicProjectPosting/$FILE/ZSL+Public+Project+Posting+fo
r+BACP.pdf 

� http://www.ifc.org/ifcext/sustainability.nsf/AttachmentsByTitle/ref_Biodive
rsity_BACP_PublicPostingSummary/$FILE/FFI_PublicPostingSummaryFINA
L.pdf 
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http://siteresources.worldbank.org/INTARD/Resources/Bioenergy.pdf 
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5.8 The Global Environment Facility (GEF) 

The Global Environment Facility (GEF) unites 182 member governments to 
address global environmental issues. The GEF is an independent financial 
organization that provides grants to developing countries for project on 
biodiversity, climate change, land degradation, ozone layer and organic pollutants. 
It intention is that these project benefit the global, national and local environment 
and promote sustainable livelihoods.  
 
The GEF was established in 1991 is today the largest funder of projects aimed at 
improving the environment. Since 1991 it has funded projects for over 8.8 billion 
US$, with co financing of over 38 US$ for over 2700 projects in more than 165 
countries. In its small grant programme it has financed over 10.000 small grants 
project to NGOs and CBO’s. Additionally it serves as a financing mechanism for the 
several conventions on environment such as the Convention of Biological Diversity 
(CDB). 

5.8.1 GEF and biofuels 

In the report “Conclusions and Recommendations of the Scientific and Technical 
Advisory Panel (STAP) to the GEF”6 concludes that it is widely accepted that much 
more energy services could be obtained from sustainable biomass than is 
presently the case, and that biomass has a considerable potential in contributing 
to increased energy security, economic development, and climate change and air 
pollution mitigation.”  
 
Further more it recommends that “the area of biofuels is promising and important 
for the GEF, and recommends that it be reflected in the strategy for the climate 
change focal area in GEF-4 and beyond.” However it does recognize that “At the 
same time, biofuel production has cross linkages with other focal areas of the GEF, 
particularly biodiversity and land management; and these cross-focal area impacts 
need to be carefully examined, and addressed in any effort supporting biomass 
and biofuels.” 

5.8.2 GEF and iLUC 

The GEF is currently financing a project with the title “Assessments and Guidelines 
for Sustainable Liquid Biofuels Production in Developing Countries (A Targeted 
Research Project)” which runs from April 2009 until march 20117. The project 
objective is “To identify and fully assess innovative, cost-effective, and sustainable 
systems for the production of liquid biofuels for transportation and stationary 
applications, in order to enable the GEF to set clear policies and priorities in this 
area and embark on investment-oriented projects.” 
 
In component two “the Life Cycle Energy and Greenhouse Gas (GHG) Assessment” 
it recognizes “The results of an overall greenhouse balance of bioenergy 
production chains depends strongly on the type of bioenergy produced (e.g. 
transportation fuels versus electricity), the type of agricultural production system 
(e.g. high input versus low input), the use of by- and co-products and finally for 
an important part also on direct and indirect land use changes associated with 

 
6 

ttp://www.thegef.org/gef/sites/thegef.org/files/documents/C.31.Inf_.7%20STAP%20Biofuels%20Recommend
ations%20to%20GEF.pdf 

7 http://www.thegef.org/gef/sites/thegef.org/files/repository/2-17-009%20ID3224%20Council%20Letter.pdf 
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bioenergy production as these land use changes can result in significant carbon 
stock changes. 
Finally, Öko-Institut is working together with Copernicus Institute and IFEU on a 
study for the Global Environment Facility (GEF) with the aim of including indirect 
effects within the sustainability criteria as part of the decision strategy for GEF 
project finance. This study is managed by a coordinating consortium of UNEP, FAO 
and UNIDO as implementing agencies for GEF projects. This study will be 
completed in the summer of 2011 and could be used as a base for other bi- and 
multilateral financing institutions to build on their criteria and indicators for biofuel 
and bioenergy investments. 

5.9 The Inter American Development Bank IADB 

The Inter American Development Bank supports efforts of Latin American and 
Caribbean countries to reduce poverty and inequality. The IADB aims to bring 
development in a sustainable, climate-friendly way. The IADB was established in 
1959, has its headquarters in Washington and is the largest source of 
development financing for Latin America and the Caribbean. The bank says it is 
committed to achieve measurable results, increased integrity, transparency and 
accountability. 
 
The IDB has financed since 2000 more than 2.1 billion US$ in renewable energy 
projects including hydropower, wind power, geothermal and energy efficiency. 
Since 2005 the Inter-American Investment Corporation, has financed more than 
10 renewable energy projects in themes like hydro, biofuels and methane.8 

5.9.1 IADB and Biofuels 

The current priority lines of actions include assessing the economic viability of 
biofuels and the potential for developing domestic and regional biofuel markets 
while considering environmental and social risks. Additionally they intend to 
finance biofuels programs and adaptation to new biofuels technologies.9 
 
According to the issues paper on biofuels prepared by the IADB in 2006 “It is not 
possible to generalize about the environmental benefits and land use issues 
surrounding biofuels since the impacts depend more on how the biofuels are 
produced rather than if biofuels are produced.”  
 
However it also recognizes that “the utilization of arable land for the production of 
crops to produce biofuels can have an impact on a number of environmental 
parameters. These include reducing the biodiversity of the region due to a loss of 
habitat, increased soil erosion, a loss of soil carbon, and depletion of water 
resources.”  

5.9.2 IADB and iLUC 

 
5.9.2.1 IDB Biofuels Sustainability Scorecard 
The IADB has recognized that biofuels production also has the potential for 
contributing to environmental problems and reducing food security by taking land 
out of food production. The Sustainable Energy and Climate Change Initiative 

 
8 http://www.iadb.org/en/topics/climate-change-and-renewable-energy/the-idb-and-renewable-energy/the-idb-

and-renewable-energy,1476.html 
9 http://www.iadb.org/en/topics/climate-change-and-renewable-energy/sustainable-energy-and-climate-change-

initiative/biofuel-development,1452.html 
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(SECCI) and the Structured and Corporate Finance Department (SCF) of the Inter-
American Development Bank (IDB) have therefore created the IDB Biofuels 
Sustainability Scorecard based on the sustainability criteria of the Roundtable on 
Sustainable Biofuels (RSB).10 
 
According to the IADB “the primary objective of the Scorecard is to encourage 
higher levels of sustainability in biofuels projects by providing a tool to think 
through the range of complex issues associated with biofuels. In order to address 
these risks, the IDB has created a Biofuels Sustainability Scorecard to be used for 
screening potential IDB financed projects, and then during the project’s lifecycle to 
identify problems that need correction and to measure the impact of changes.” 
 
There is also a question on “Carbon emissions from land use change” which 
intends to address the impact of direct land use change on greenhouse gas 
emissions. The IADB also says it intend to address emissions from indirect land 
use change by favouring use of degraded lands or Responsible Cultivation Areas, 
defined by Ecofys and WWF.11 
 
Key links: 

� http://www.iadb.org/ 
� http://www.iadb.org/biofuelsscorecard/ 

5.10 The Asian Development Bank  

The Asian Development Bank ADB is an international development finance 
institution that helps its member countries reduce poverty. It headquarter was 
established in Manila in 1966. ADB is own and financed by 67 members of which 
48 are from the region and 19 are from other parts of the world. The strategy for 
2020 will work towards three strategic agendas: inclusive growth, environmentally 
sustainable growth and regional integration. The main instruments to achieve 
these goals are providing loans, technical assistance, grants, advice and 
knowledge.  
 
The bank has a clean energy program which seeks to increase energy security, 
facilitate a transition to a low-carbon economy, access to energy for all to achieve 
the vision of a region without poverty. In the period 2005-2009 it invested 2.228 
million in renewable energy of which about 4% or 96 million was spend on energy 
from biomass. The ADB aims to increase clean energy investments to 2 billion per 
year by 2013.  
 
An interesting principle from the ADB Energy Policy is “All energy sector 
investments will comply with ADB safeguards policies regarding the environment, 
involuntary resettlement, and indigenous peoples to ensure that affected persons 
are protected from impoverishment risks and development programs for such 
vulnerable groups are incorporated and implemented.”12 

5.10.1 ADB and biofuels 

According to the Asian development bank, Biomass energy in Asian countries, 
produced from animal crop wastes, can potentially have a major impact on two 

 
10 http://www.iadb.org/biofuelsscorecard/ 
11 http://idbdocs.iadb.org/wsdocs/getdocument.aspx?docnum=2152616 
12 http://www.adb.org/clean-energy/policy.asp 
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important development challenges: rural poverty and environmental 
degradation13.  
 
In the strategic framework document for biofuel development in the Greater 
Mekong region it stated that “Biofuel will continue to be a part of the solution to 
energy deficiency, especially in the rural areas of the GMS.” and “Low fuel oil 
prices should be seen as an opportunity afforded to countries to carefully plan a 

rational and efficient strategy for the production and use of biofuel and other 

renewable energy sources that would indeed promote energy security, agricultural 

development, poverty reduction, and environment protection without threatening 

food security”.14 Between 2005 and 2009 the bank invested about 4% of its 
investments in renewable energy (or 96 million on energy production from 
biomass.15 

5.10.2 ADB and Indirect Land Use Changes (iLUC) 

The ADB does not address Indirect Land Use Changes from biofuel production in 
an explicit way, however, it mentions the effect of land use change from biofuel 
production.  
 
The ADB oversee the implementation of the Climate Change Fund (CCF) in Asia. 
The CCF has two working groups: (i) the Clean Energy Working Group (CEWG) will 
review and make recommendations on clean energy related activities to be 
supported from the CCF, while (ii) the Adaptation and Land Use Working Group 
(ALUWG) will review and make recommendations on activities related to 
adaptation and land use. These working groups will make policy and procedural 
recommendations to the CCSC regarding CCF operations.  

5.11 Summary Conclusions Financial Institutions and iLUC 

The conclusion of the review of financial institutions is that most of them recognize 
the risk of (indirect) land use change related to biofuel developments. The 
Worldbank is reviewing its palm oil strategy due to sustainability debates around 
expansion of palm oil. World Bank (through the IFC BACP program) is financing 
projects related to the effectiveness of biodiversity criteria for agro-commodities 
(i.e. mapping of HCV: two projects in Kalimantan). The Inter American 
Development Bank (IADB) uses the RCA methodology in its sustainability 
scorecard. Indirect land use change is definitely under the attention of some of the 
major financial institutions. 
 
 
 

 
13 http://www.adb.org/Documents/Speeches/2010/sp2010047.asp 
14 Integrating biofuel and rural renewable energy producion in agriculture for poverty reducion in the Greater 

Mekong Subregion: an overview and strategic framework for biofuels development. Mandaluyong City, 
Philippines: Asian Development Bank, 2009. 

15 http://www.adb.org/documents/brochures/promoting-clean-energy/promoting-clean-energy.pdf 



 
Review Indirect Effects | November 2010 

 

 
Page 50 of 77

 

6 Producer country developments on mitigation of indirect 
effects 

This chapter provides a quickscan of some of the larger producer countries’ 

strategies on preventing both unintended direct and indirect land use change due 

to biofuel developments. It describes how in some countries the biofuel 

developments have attracted foreign investments and threatened the conversion 

of high-biodiverse natural areas and in some cases have led to conflicts over land 

tenure and land rights. This chapter describes for each country the (bio-) energy 

context and the countries’ strategies to mitigate iLUC. The quickscan is not meant 

to be comprehensive and will by no means be complete, but is intended to give a 

rough picture of iLUC from a producer country perspective. 

6.1 Africa 

The share of biomass in the primary energy supply is relatively high in Africa, 
since many households rely on traditional biomass to meet their energy needs. 
Regarding production of biofuels, however, Africa currently plays only a minor role 
with a total output of about 100 million litres in 2008, or about 0.1% of global 
biofuel production (IEA, 2009b). Studies on global bioenergy potentials suggest 
that in the long term considerable possibilities exist, in particular in sub-Saharan 
Africa, for the production of bioenergy and biofuels. 
 
In a recent review prepared for the Forum for Agricultural Research in Africa 
(FARA) confirmed this observation. Conclusions were drawn from a review of 
existing research and case studies of biofuel production and policies in Kenya, 
Mali, Mozambique, Senegal, Tanzania and Zambia. It found there is enough land 
to allow a significant increase in the cultivation of sugar cane, sorghum and 
jatropha for biofuels without decreasing food production. It also concludes that 
factors at regional and local level including geographical location, land use 
patterns, preferences, income distribution patterns, cultural and social aspects 
need to be addressed when assessing production and investment possibilities. 
Furthermore, the report also concluded that in contrast to the development of 
bioenergy policies in other regions of the world, Africa does not have a 
comprehensive regional policy on biofuels to regulate the growing industry. This 
lack of a regional policy and strategy has led to underinvestment into biofuels 
research and development in Africa. However, a number of international aid 
organisations are collaborating with different countries in Africa on the generation 
of the policies (GTZ in Mozambique, SIDA (Swedish Development Agency) in 
Tanzania).  
 
In terms of policies and regulations, one of the issues that deserves special 
attention are the land use tenure frameworks in some African countries. Land is 
often considered to be a national asset and can only be leased. Moreover, the right 
of occupancy can also be “revoked” if necessary (e.g. in Tanzania). 
 
FAO also underscores the complexity of African land tenure. FAO estimates that in 
Africa around 90% of the land remains without the formal system (Climate 
Change, Biofuels and Land – Key Facts FAO). 
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Key links: 
� ftp://ftp.fao.org/nr/HLCinfo/Land-Infosheet-En.pdf 
� http://www.fara-

africa.org/library/browse/fara_publications/Mapping_Food_and_bioenergy
_Africa__final_June_2010.pdf 

6.2 East Africa 

In East Africa the rapid investments and developments of biofuel projects have 
triggered the debate on the sustainability of bio-energy feedstock production, 
mostly related to food-security issues. There is clearly a need for a strong policy 
framework after some very negative publicity of foreign investments in East Africa. 
Examples of these hotly debated biofuel developments are for example: Swedish 
SEKAB’s proposed developments of sugarcane ethanol in the Tanzania Rufiji Valley 
and the Tana Integrated Sugarcane development in Kenya, threatening coastal 
forests and wetlands of eastern Africa that are regarded as biodiversity hotspots.  
 
Under much pressure of civil society, the governments of East African countries 
have started to design policy frameworks so to address some of the most pressing 
issues: land rights, the displacement of food production or areas important 
biodiversity. Although many of these policies do not address indirect effects 
explicitly, the problems that are addressed can be effects of both direct and 
indirect effects. Some of the East African policies are intended to be accompanied 
by agro-ecological zoning for biofuel production.  

6.2.1 Kenya  

 
6.2.1.1 Bioenergy developments 
Kenya has developed a National Biofuel Policy since 2006. In 2008 a study “A 
roadmap for the development of biofuels in Kenya” was commissioned by GTZ and 
the Kenyan Ministry of Agriculture. The roadmap concluded that with the right 
combination of governmental support, private sector entrepreneurship and NGO 
outreach, “Kenya could become the biofuels powerhouse of East Africa and 
beyond.” The Kenyan Biofuel Policy recommends a strong focus on research, 
knowledge sharing, gradual and careful introduction, limited size in test sites, 
avoidance of sensitive areas and with proof of success, gradual larger land 
allocation. 
 
Despite the favourable starting position, much of Kenya’s bioenergy sustainability 
debate was dominated by the debate around the Tana Integrated Sugar. The 
project will involve conversion of 20,000 ha of land into sugar cane plantation. 
This requires water extraction, and might impact an Important Bird Area as well as 
local livelihoods of 25,000 people living in the area. The Government has now 
given tenure rights and ownership of 40,000 ha of Delta land.  
 
Furthermore, many other developers are in the process to acquire land. 
Reportedly, a Canadian biofuels company wants to establish long-term lease 
contracts for a total of 90,000 ha, mainly to grow Jatropha curcas. And a British 
company is proposing to grow irrigated crambe, castor and sunflower in some 
50,000 ha in the Tana Delta. It is not likely that all of these developments will be 
realized, but it demonstrates the pressure of foreign investors in the scramble for 
land. 
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In 2009 Kenya developed a five-year strategy for developing biodiesel as a clean 
source of energy. The strategy aims to tackle global warming and recommends 
using environmentally friendly green fuel made from Jatropha and other locally 
grown trees for biodiesel production. In July 2010, Kenya signed an agreement 
with Brazil to increase biofuel production with the help and expertise from Brazil. 
Currently, bioenergy accounts to 1% of Kenya’s energy needs. 
 
6.2.1.2 Kenya and iLUC 
As described above, the displacement of biodiversity is a serious concern in Kenya. 
In June 2010 the Environmental suitability and agro-environmental zoning of 
Kenya for Biofuel production was completed (with financial support from UNEP). 
The objective of the study was to establish the location and quantity of areas that 
would be available for each biofuel crop investment in Kenya. It concluded that 
Kenya has some unique and important biodiversity endowments, most under 
threat.  
 
Key documents and links:  

� Bioenergy and Poverty in Kenya: Attitudes, Actors and Activities – Pisces 
May 2010. 

� Environmental Suitability And Agro-environmental zoning of Kenya for 
Biofuel Production - June 2010 

� http://www.rspb.org.uk/Images/tana_tcm9-188706.pdf 
� http://www.bioenergywiki.net/images/f/f5/Executive_Summary_Kenya_Bi

ofuel_Roadmap.pdf 
�  http://www.tanariverdelta.org 

6.2.2 Tanzania 

 
6.2.2.1 Bioenergy developments 
In contrast to Kenya, 90% of energy needs in Tanzania are covered by solid 
biofuel (wood). At the same time is the biofuel sector not fully developed: 
650,000ha out of 88 million ha arable land. Biofuels are high on the agenda of the 
government of Tanzania in relation to sustainable development. As national and 
international concerns on current and future biofuel production increased, the 
government established the National Biofuels Task Force in 2006. The taskforce’s 
tasks include: 1) Facilitate the ongoing and potential Biofuel initiatives in 
Tanzania; 2) Review and develop Policy and Regulatory framework; 3) Develop 
guidelines for dealing with biofuels as an interim arrangement in Tanzania (first 
draft 2008); 4) Prepare a coordinated and integrated programme for the 
development of biofuels in Tanzania; and 5) Identify and map-out/zones of 
suitable areas/land for Biofuels Development. 
 
The total land area intended to be used for biofuel production is over 700,000 ha; 
however, less than 100,000 ha are currently under full production. Most 
companies are still struggling to obtain land and other permits. The biofuel 
production schemes that are common in Tanzania include large-scale projects with 
foreign companies as the main developers. Within this category there are close to 
18 investments across the country cultivating jatropha and palm oil, mainly for 
external markets. There are also small-scale biofuel production projects involving 
jatropha, the energy from which is intended mainly for local community use 
(Sosovele 2008; WWF 2009, from Sosovele 2010). 
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The environmental and ecological implications of biofuel production have not been 
adequately addressed in Tanzania. Some of the large-scale biofuel projects are 
located in ecologically sensitive areas and have resulted in the deforestation of 
valuable forest areas. For example, a biofuel project in Kilwa District resulted in 
the harvesting of valuable coastal and miombo woodlands in order for them to be 
replaced with jatropha plantations. Other projects are located in watershed areas 
suitable for irrigation farming or biodiversity conservation: the ethanol project in 
Bagamoyo District is close to the Saadani National Park on the Wami River and 
thus threatens the watershed and elephant dispersal areas. The location of biofuel 
projects is a matter that requires policy decisions and guidance (Sosovele 2010). 
In 2009, fuelled by concerns of farmers and NGOs, the government all biofuel 
investments in the country and halted land allocations for biofuel development. 
The National Biofuels Task Force is now working on a final set of guidelines. 
 
6.2.2.2 Tanzania and iLUC 
According to the Ministry of Energy and Minerals (MEM), Tanzania’s deforestation 
rate stands at 91,000 ha per year; much of this deforestation is associated with 
clearing for charcoal and firewood (MEM 2009). The consumption of charcoal in 
urban areas has reached unprecedented levels (Malimbwi and Zahabu 2008, from 
Sosovele 2010). 
 
The assessment conducted by GTZ in 2005 on bioenergy development in Tanzania 
laid the foundation for the development of biofuels in the country (GTZ 2005). The 
GTZ assessment estimated that nearly half of the country’s land area is suitable 
for biofuel production, and it further noted that Tanzania has significant potential 
to produce biofuel from sugar cane, jatropha and palm trees. However, a report 
on behalf of Land Rights Research and Resources Institute, and the Joint Oxfam 
Livelihood Initiative for Tanzania (2008) questions these findings. It states that 
the areas of the country most likely to be targeted for biofuel cropping can barely 
be described as underutilised. These areas are characterised by a fairly high 
rainfall, water resources, rich soils, and naturally, are fairly densely populated.  
 
The report points out threats that need to be taken into account: Dispossession of 
village land in questionable circumstances; Access and affordability of food; 
Protecting livelihoods of rural communities; Protection of smallholder farmers from 
exploitation; Environmental impact assessment of projects; Preservation of 
biodiversity and natural resources; Plantation workers’ rights. 
 
Key documents and links:  

� H. Sosovele, Policy Challenges Related to Biofuel Development in 
Tanzania, Africa Spectrum - 2010. 

� www.tanzania.go.tz/ministriesf.html 
� German Technical Cooperation (GTZ), 2005, Liquid Biofuels for 

Transportation in Tanzania: Potential and Implications for Sustainable 
Agriculture and Energy in the 21st Century, August. 

� The Agro fuel Industry in Tanzania: a critical enquiry into the challenges 
and opportunities, Land Rights Research and Resources Institute, and the 
Joint Oxfam Livelihood Initiative for Tanzania (2008). 
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6.3 West Africa 

To date, biofuels in West Africa play an insignificant role compared to other 
production areas. Since 2007, some countries such as Benin, Cote d’Ivoire, Ghana, 
Mali, Nigeria and Senegal have started to develop modern bioenenergy timidly. 
However, West Africa’s agricultural sector has strong potential for bioenergy 
production whilst maintaining food security in the region.  
 
The production of biofuels (bio ethanol and biodiesel) in (West) Africa is likely to 
increase, in order to meet local demand and also external demand for biofuels in 
advanced economies in the EU and the Far East. Nevertheless, it is necessary to 
apply sensitive and equitable management as large-scale modern biomass energy 
development can lead to further marginalisation of the rural poor. However, the 
growth and development of modern technologies could provide better incomes 
particularly for smallholders. 
 
The 2007 Addis Abba Declaration that emanated from the First High Level meeting 
of African bioenergy stakeholders, committed the continent to sustainable 
bioenergy development. The Seminar was organised by The African Union 
Commission along with the United Nations Industrial Development Organisation 
(UNIDO) and the Brazilian government. 

6.3.1 Mali 

 
6.3.1.1 Bio-energy developments 
In Mali, biofuels play a major role to achieve the objectives of the National 
Strategy on Renewable Energy. These objectives have been synthesised in the 
National Strategy on Biofuels that will be implemented in by the National Agency 
for the Development of Biofuels (ANADEB) legally established on 5th June 2009. 
ANADEB will develop and then oversee a legal framework to promote investments 
and development on biofuels. 
 
Biofuel production programmes in Mali are centred in two crops: 1) small scale 
production of Jatropha Curcas oil and biodiesel through groups of farmers and 
small private farms; 2) industrial ethanol production as by-product of sugar 
production, from irrigated sugar cane plantations on the Office du Niger (ON) 
zone. Other vegetable oils, such as cotton and peanut oil, have a high demanded 
(and margins) in an unsatisfied local alimentary oil market, which makes them 
unsuitable candidates for biofuel operations. 
 
Mali has been at the centre of Jatropha oil as biofuel development in West Africa. 
Jatropha was introduced in Mali with a role as live fence, territory demarcation and 
erosion protection (Yossi et al, 2006).Although it estimated that Mali has more 
than 20,000 km of Jatropha hedges (UNIDO, 2008) they are geographically 
dispersed and with little or no maintenance.  
 
Several private ventures and NGO projects have been initiated over the past 5 
years to increase the intensity of Jatropha seed production and develop oil 
extraction to power agricultural machinery and small-scale electrification. One 
private venture has also started to produce biodiesel (fatty-acid methyl esthers) 
from Jatropha oil. A recent review of four small Jatropha producers projects and 
ventures (Mali Folkecentre’s Garalo project, Mali Biocarburant SA, the Jatropha 
Mali Initiative, and GERES) showed that the impacts of these programmes on land 
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tenure and food security, are inexistent, albeit in the medium term (Palliere and 
Fauveaud, 2009). In all these initiatives, land ownership remains with small 
Jatropha farmers who normally produce less than 1 ha (many times by 
intercropping). However, Jatropha adoption is slow due to the land delimiting 
character of Jatropha (internal land claims need to be solved before planting and 
limit the number of adopters) and extension services need to be offered, which 
translates into higher costs for these projects. 
 
6.3.1.2 Mali and iLUC 
Biofuels play an important role in the energy strategy and growth in Mali. Political 
support favours food security, economic development and environmental 
protection. However, the relative young government decentralisation process, lack 
of resources and low administration capacities hinder good natural resources 
management. 
 
Sugarcane production is intended to satisfy sugar demand. Ethanol is not yet used 
as fuel but for the pharmaceutical and beverage industries. In terms of natural 
resources, particularly water availability, Mali presents large developments of 
irrigated land at the ON which can boost food and fuel production. 
 
Key documents and links:  

� Yossi, H., B. Kaya, C.O. Traoré, A. Niang, I. Butare. V. Lavaseur and D. 
Sanogo 2006. Les haies vive au Sahel. Etat des connaissances et 
recommandations pour la recherche et le développement. ICRAF 
Occasional Paper no.6. Nairobi: World Agroforestry Centre. 

� www.worldagroforestry.org/downloads/Publications/PDFs/OP14457.PDF 
� Energy for Poverty Alleviation in Sahel 

(ie4sahel.energyprojects.net/links/IE4Sahel_D4.pdf) 
6.4 South Africa 

South Africa’s main energy source is coal, with a share of 71.2%, followed by 
crude oil and biomass with 13.8% and 10% respectively. Biomass, in the form of 
fuel wood, remains a key energy for rural communities. It is estimated that about 
7 Mt of wood is burned annually.  

6.4.1 Biofuels in South Africa 

South Africa has a long history of bioethanol production. Sugar cane–derived 
ethanol was blended with petrol from the 1920s until the early 1960s. This 
practice stopped for economic reasons – it was cheaper to import fossil fuel. 
Interest in biofuels has been rekindled in the past few years as a consequence of 
rising oil prices.  
 
Due to concern over competition between food and fuel needs, South Africa now 
has a policy in place that excludes the use of food crops for the production of 
biofuels. Jatropha is also excluded from the strategy due to concerns over its 
potential invasiveness. However, the current debate in South Africa might result in 
a revision of the standard and inclusion of maize as biofuel crop.  
 
The original target for biofuel was 4.5% but has been lowered to 2% due to food 
competition worries. The only biofuel currently consumed comes from small 
refineries and is mostly used on-farm by the producers. A small quantity of 
biodiesel is produced from recycled cooking oil. The few small projects where 
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farmers produce biofuels for their own use are mainly focussing on biodiesel from 
oil seed crops, but one farmer is also producing small quantities of first-generation 
ethanol from Johnson grass (Sorghum halepense). In addition, a small-scale 
bioethanol project (1 000 000 l/year) currently produces bioethanol from maize for 
the production of ethanol gel used in low-cost cooking stoves. It is possible they 
may change to sorghum in the future as a consequence of the National Biofuel 
Strategy not supporting maize as a feedstock. A project has been initiated in 
Limpopo province which assists emerging farmers with producing oil seeds for 
biodiesel off 10 ha plots (Adams et al., 2009), but they do not yet have a 
processing facility; the seed produced is sold into the food market. Six large-scale 
ethanol plants were proposed to be established in Bothaville in the Free State, 
using maize as a feedstock.  

6.4.2 South Africa and iLUC 

In South Africa, there are roughly 18 Mha in area suitable for crop production, 
about 6.5 Mha of which are already either under forest cover or used for crop 
production. The availability of the remaining 11.5 Mha of potential cropland is 
limited due to complex land tenure and the fact that most of this land is currently 
under protection or used for wildlife and cattle herding; thus, only about 3 Mha 
(2.5% of total land area) of potential cropland are estimated to be available for 
crop or biomass cultivation. Currently this land is not cultivated due to complex 
land holding structure and uncertainties caused by the government’s land-reform.  
 
To ensure sustainable production of second-generation biofuels, it is important to 
assess and minimise potential iLUC caused by the cultivation of dedicated energy 
crops. This deserves a careful mapping and planning of land use, in order to 
identify which areas (if any) can be potentially used for bioenergy crops.  
 
Key documents and links: 

� Sustainable Production of SECOND -Generation Biofuels - Potential and 
perspectives in major economies and developing countries – IEA, February 
2010 

� http://www.bioenergywiki.net/South_Africa 
6.5 Latin America 

Latin America is the second largest biofuel producing region, with a total output of 
29 billion litres in 2008. Biofuel production is mainly taking place in Brazil (96%), 
and to a lesser extent in Colombia (1.4%) (IEA, 2009b). Studies suggest the 
region has great potential to produce bioenergy due to favourable climatic 
conditions and vast areas suitable for agriculture that are currently not cultivated 
or used as extensive pasture (Smeets et al., 2007). Historically, agricultural yield 
improvements have been less important in Latin America and Sub-Saharan Africa 
(as compared to Asia, for example) and therefore could play an increasing role in 
the future (FAO, 2008a). Brazil for instance plans to expand its sugar cane 
production from currently 4.4 Mha (2008 data) to about 8 Mha in 2017, assuming 
a share of 50% for biofuel production mainly by reducing current extensive 
pasture area (MME, 2009). The same could be feasible for other bioenergy crops 
and other countries, including feedstock for second-generation biofuels. 
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6.5.1 Brazil 

Abbout 45% of the total primary energy supply area derived from renewable 
sources, mainly biomass (31%) and hydropower (13.8%). The major share is, 
however, met by crude oil (40.3%), natural gas (7.6%) and coal (5.8%). 
 
6.5.1.1 Bioenergy developments 
Brazil has been active in the development of biofuels since the 70s’. The 
PROALCOOL program has been very successfully implemented by providing 
subsidies and tax breaks to get the program started. Farmers planted more sugar 
cane, investors built distilleries to convert the crop to ethanol and automakers 
designed cars to run on 100 percent alcohol. By the mid-1980s, virtually all new 
cars sold in Brazil ran exclusively on ethanol. Today, ethanol accounts for about 40 
percent of the fuel that Brazilians pump into their vehicles, compared with about 3 
percent in the United States. 
 
Even today, despite the newly discovered oil reserves, the director general of 
National Agency of Petroleum, Natural Gas and Biofuels (ANP) stated that "Ethanol 
and biodiesel remain a priority for Brazil," during the opening of the Rio Oil & Gas 
Conference. Brazils Agro-energy Plan (PNA) states the importance to organise, 
drive and lead the external biofuel market.  
 
In terms of potential biofuel production, the semi-arid region in the north-east 
provides suitable conditions to grow castor, jatropha and, to a lesser extent, 
sunflower and cotton crops as feedstock for biodiesel. In the south-east and 
central-western regions, the main energy crops are sugar cane and soy bean, 
which benefit from the climatic conditions in these regions. There is some sugar 
cane cultivation in the north-east, but with lower productivity, representing only 
11.2% of national production. To expand sugar cane, the Brazilian government 
conducted a broad study of areas that are suited for sugar cane production and 
proposed new guidelines to include extension of credit lines to favour expansion 
into underused or degraded pasture land and to set restrictions on sugar cane 
production in areas that require irrigation (as nearly all cane is rain-fed today).  
 
The Paraná-Paraguay River Basin is responsible for more than 80% of the sugar 
cane production and includes the main expansion areas that are projected until 
the 2014 - 2015 harvest. In 2009 Brazil completed the Agro-ecological zoning for 
sugarcane. The zoning combines optimum soil, climate and slope conditions for 
the growth and mechanical harvest of sugarcane and excludes important areas 
like the Pantanal and Amazon rainforest. The zoning has been implemented per 
Presidential decree, and limtes financial investments by the Brazilian National 
Bank for Economic and Social Development (BNDES) to the areas regarded as 
suitable in the zoning for sugarcane 
 
International and national financial institutions are key players in pursuing Brazil’s 
goal to strengthen its economic position. The inter-American bank is the largest 
investor in development projects and it is the main financial driver behind the 
IIRSA and other large infrastructural projects. The National Bank for Economic and 
Social Development (BNDES) is an important motor of the Brazilian economic 
growth, nationally and internationally as large Brazilian companies active in the 
hydrocarbon, biofuels, mining, soy and infrastructure sectors are expanding their 
activities in Brazil and beyond, in Latin America and Africa.  
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In 2008, Brazil and the Netherlands signed a MoU to foster intensive co-operation 
on biofuels, with special attention for sustainable biofuel production. The MoU is 
supported by a dialogue between the Dutch and Brazilian governments on the 
sustainability of biofuel production that addresses indirect land use change. From 
the point of view of The Netherlands, this co-operation offers economic 
opportunities for the Port of Rotterdam, sea transport, the port construction sector 
and energy supply. 
 
6.5.1.2 Brazil and iLUC 
The indirect land use change caused by biofuels is receiving a lot of attention in 
Brazil. It is generally recognized that contribution of biofuel (sugar cane ethanol) 
to the direct deforestation of the Amazon is very small. However, the hypothesis is 
that sugarcane replaces other existing land uses in an area (i.e. the production of 
grains and food crops and cattle ranching) and that these activities push the 
agricultural frontier towards the Amazon (and other high bio diverse biomes such 
as the Brazilian savannah grasslands: the Cerrado). A study by Sparovek 
demonstrated that: “sugarcane expansion resulted in a significant reduction of 
pastures and cattle heads and higher economic growth than in neighbouring areas. 
It could not be established to what extent the discontinuation of cattle production 
induced expansion of pastures in other areas, possibly leading to indirect 
deforestation. However, the results indicate that a possible migration of the cattle 
production reached further than the neighbouring of expansion regions.” 
 
In response to the debate concerning iLUC the Brazilian Ministry for Agriculture 
started the Agro-Ecological Zoning (AEZ) for sugarcane expansion. The zoning sets 
rules for the establishment of new sugar cane plantations.  
 
The zoning excludes areas with native vegetation and excludes areas for 
cultivation in the Amazon and Pantanal biomes and in the Upper Paraguay River 
Basin. Furthermore it looks at agricultural suitability (slope, soil conditions and 
rainfall) and intends to avoid problems with food security. Ultimately, it prioritizes 
the use of degraded areas and pastures. The zoning is used as a guideline for 
financial credits that are obtained by the sector for the establishment of new 
sugarcane plants. 
 
Meanwhile the iLUC discussions between Brazil and the European Commission 
continue. In response to the iLUC studies that the EC commissioned UNICA 
responded: “discrepancies in recent results show that science cannot accurately 
measure the magnitude of the ILUC phenomenon due to biofuels expansion. “Any 
public policy based on such highly debatable results would be easily challengeable 
at the World Trade Organisation." 
 
Key links and documents: 

� Brazils National Institute of Energy Efficiency  
http://www.inee.org.br/down_loads/about/SUGARCANE&ENERGY.pdf 

� International Energy Agency (IEA) Task 38 iLUC presentation by Berndes:  
http://www.ieabioenergy-task38.org/workshops/helsink09/Berndes.pdf 

� Sparovek et al (2008) Environmental, land-use and economic implications 
of Brazilian sugarcane expansion 1996–2006. Mitig Adapt Strateg Glob 
Change  
(https://files.pbworks.com/download/uuJqf46fvd/np-
net/12639387/Sparovek%20et%20al%20(2008)%20Environmental,%20la



 
Review Indirect Effects | November 2010 

 

 
Page 59 of 77

 

nd-use%20and%20economic%20implic%20Brazil%20sugarcane%2096-
06.pdf) 

� http://www.ieabioenergy-task38.org/workshops/helsink09/Berndes.pdf 
� EMBRAPA: Sugarcane Agroecological Zoning (in Portugese)  

(http://www.cnps.embrapa.br/zoneamento_cana_de_acucar/) 
� Unica folder Agroecological zoning (in English): 

http://www.unica.com.br/downloads/sugarcane-agroecological-zoning.pdf 
 
Figure 4 Brazils Agro Ecological Zoning for Sugarcane (source: Unica) 

 

 

6.5.2 Colombia 

 
6.5.2.1 Bioenergy developments 
Currently, Colombia produces ethanol from sugarcane and biodiesel from palm oil. 
Sugar mills and palm oil producers have the most organized and developed 
producer associations and scientific research centres. Ethanol production started in 
late 2005 and palm oil biofuel production in 2008. The regulations established a 
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blend at 10 percent ethanol with gasoline and 5 percent biodiesel with fossil diesel. 
Current ethanol production covers 70 percent of the local needs to comply with the 
mandated blending and biodiesel would reach the 5 percent only by 2009 if there 
are no delays in the facilities’ installation. 
 
Ethanol: Of the 13 sugar mills in Colombia, 5 of these plants produce the total 
current ethanol capacity with an output of 1.05 million litres per day. These five 
plants are owned by sugar mills situated in the Cauca river valley in southwestern 
Colombia. There is a new project underway called the Riopaila sugar mill that will 
add 300,000 litres of production per day.  
 
Biodiesel: Biodiesel production started in 2008. The first plant reaches a capacity 
of 50,000 a year, and belongs to palm oil producer Oleoflores. A new plant entered 
into production in April 2008 that added 36,000 tons per year to the production 
capacity. The 2009 estimated palm oil biodiesel production capacity of 486,000 
tons (550 million litres) per year.  
 
Colombia is the world’s fifth largest palm oil producer and the largest in the 
Americas. It is reported that 70% of the Colombian palm oil is exported to Europe 
through Rotterdam. Many reports on human rights violations related to palm oil 
and other bio-fuel production and the involvement of the paramilitary indicate that 
the current development of the industry is complex and problematic. 
 
6.5.2.2 Colombia and iLUC 
The expansion of palm oil in Colombia has forced the violent displacement of 
thousands of people. Colombia has one of the highest displacement rates in the 
world. Estimations of the number of displaced people vary from 2 million according 
to the Colombian government, which has only kept track of the number of 
displaced people since 2000, to 4 million according to the Advisory Board for 
Displacement and Human Rights. 
 
The Colombian Government believes that biofuels production is an effective way of 
increasing the living standards of agricultural producers and reducing rural poverty 
in our country. The government approved the Colombian biofuels policy on March 
31st 2008. 
  
Key elements in the policy (partly) related to iLUC are the following: 
• Protected areas, natural rainforests and other strategic ecosystems in Colombia, 

will not be affected by the implementation of the policy 
• A zoning process may be developed in the areas that could be used for the 

production of biofuels 
• The evaluation of the emission of greenhouse gases in the projects that are part 

of the policy implementation, should take into account the complete life cycle of 
production, from the establishment of cultivated areas to the final product. This, 
with the objective of minimizing emissions  

 
The policy document further states that the production of biofuels in Colombia 
does not, and will not, imply the use of natural forests, protected lands or 
land used for food production, given that Colombia still has land available for 
agricultural uses. In fact, excluding natural forests, protected lands and cultivated 
areas, the country has 17 million hectares available for agricultural production. 
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As stated, Colombia has the intention to perform the agro-ecological zoning. 
 
Key references: 

� www.worldenergy.org/documents/biofuelsformatedmaster.pdf 
� http://www.thebioenergysite.com/articles/130/colombia-biofuels-annual-

report-2008 
� BBC (2008): Afro-Colombians fight biodiesel producers  

    (http://news.bbc.co.uk/2/hi/business/7784117.stm) 

6.6 Asia 

Modern bioenergy in Indonesia and Malaysia is centred around the production of 
palm oil. Malaysia and Indonesia together account for 85% of the world’s global 
palm oil production. Indonesia is now the largest CPO exporter in the world 
(having overtaken Malaysia). India, China, the Netherlands, as well as the EU as a 
whole, are substantial importers.  
 
Oil palm (Elaeis guineensis) is mainly grown for the production of edible oils and 
fats for the food industry and for oleochemicals used in the pharmaceutical and 
beauty industry. However, palm oil is increasingly used for the production of 
biodiesel, and as a replacement for fossil fuel used in dual-fuel power generation 
plants (i.e. in Germany). Domestic use of biodiesel in Malaysia and Indonesia is 
limited, although both countries have a B5 target (5% biodiesel blend). 
 
Oil palms are highly efficient producers of oil, requiring less land than any other 
oil-producing crop. One hectare planted with oil palm yields about three tonnes of 
oil per year on average, with the most efficient farms getting more than six tonnes 
out of a hectare. To produce that much oil from rapeseed (canola), sunflower or 
soy, up to ten times more land would be required.  
 
The production of oil palm is often associated with deforestation, loss of 
biodiversity and social injustice. Palm oil is one of the major causes for 
deforestation. The Roundtable on Sustainable Palm Oil (RSPO) was initiated in 
April 2004. “The Roundtable promotes palm oil production practices that help 
reduce deforestation, preserve biodiversity, and respect the livelihoods of rural 

communities in oil-producing countries. It ensures that no new primary forest or 

other high conservation value areas are sacrificed for palm oil plantations, that 

plantations apply accepted best practices and that the basic rights and living 

conditions of millions of plantation workers, smallholders and indigenous people 

are fully respected.” 

6.6.1 Indonesia 

 
6.6.1.1 Bioenergy developments 
The biofuel industry in Indonesia is nascent but policies exist to increase its share 
to 15% of the gasoline market and 20% of diesel market (as well as in electricity) 
by 2025. By contrast, the international biofuel market has grown substantially in 
recent years and Indonesia has contributed to meeting these demands by 
supplying palm oil, which is a key biofuel feedstock. The use of crude palm oil 
(CPO) for biodiesel is anticipated to represent only around 5% of the CPO 
produced in the world currently but this share is expected to increase with 
mandates, such as the 10% by energy content in the EU by 2020. 
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The Indonesian government sees biofuel development also as a means of 
increasing economic growth through investment and export, creating employment 
(especially in the plantation sector), and alleviating poverty in rural areas.  
 
In 2006 the National Team for Biofuel Development was established. This 
committee is to: 
• Create a blueprint and roadmap for a national biofuel development programme; 
• Advise regional governments on how to increase economic development 

through biofuel programmes and biofuel targets. The biofuel targets are 
ambitious with a targeted rise from 0.6% (2009) to 5% of the total energy 
supply by 2025. To achieve these targets, 5.25 million hectares of land is 
allotted and more than 7 million hectares in 2025 to grow biofuel feedstock. 

 
Indonesia is endowed with various sources of biofuels such as palm, corn, 
molasses, cassava, and jatropha. Production of palm oil has become economically 
very attractive as prices started to rise rapidly by the end of 2006. During the 
peak oil prices in 2008, the price of palm oil increased linear to the price of fossil 
oil. However, since the international community has begun expressing concerns 
about deforestation and land management policy related to production of biofuels, 
some regions have indicated that they may set sustainability standards for palm 
oil to ensure that more sustainable production methods are used. As a response to 
the sustainability concerns around palm oil, the Government of Indonesia is 
promoting the use of other feedstock like jatropha, sugar cane and cassava. 
 
6.6.1.2 Indonesia and iLUC 
The case of indirect land use change of Indonesian palm oil has been highlighted 
in many of the EU’s iLUC studies. The estimations of the required Indonesian palm 
oil area to meet the 10% target in the EU’s biofuel blends varies from 220.000 ha 
to 600.000 ha of oil palm. Depending on where additional land ill be taken into 
production this will lead to increased GHG emissions from iLUC. 
 
Indonesia in return has alleged the European Commission with WTO claims on 
imposing trade barriers. Excerpt from the Jakarta post: “In recent weeks a war of 
words has been waged between diplomats representing Indonesia and the 

European Union over how Europe plans to treat the importation of Indonesian 

biofuel and other palm-based products. Europe’s diplomats have elected to put 

European domestic political interest ahead of sound economics and environmental 

policy…. The uproar is over a decision by Europe’s energy commissioner, Gunther 

Oettinger, and officials in the EU to add new environmental standards for biofuels 

to have full access to its market”16. 
 
A white paper by Winrock International supported the view of Indonesia that a 
European Sustainability standard would affect domestic Crude Palm Oil (CPO) 
production and markets, because it is expected that CPO will make a significant 
contribution to the biofuel feedstock mix internationally (and particularly within 
the EU).  
 
The Winrock study identified potential areas of production of biofuel feedstock that 
meet high level environmental criteria. Geophysical areas for oil palm were 
identified and the following land coverages were excluded: forested areas; 

 
16 http://www.thejakartaglobe.com/opinion/indonesian-biofuel-dispute-may-burn-eu/383250 
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peatlands; protected areas (as a proxy for High Conservation Value Areas17) and 
land at risk of erosion. This exercise has elements in common with the RCA 
methodology (see Chapter 2 RCA). 
 
The results showed that geophysically potential land suitable for oil palm 
cultivation throughout Indonesia is approximately 92Mha. Applying high level 
sustainability criteria reduces the amount of` potentially suitable land by 67Mha 
(73%) to around 25Mha. The study concluded that there is 25 M ha of land 
available for oil palm production (including existing palm oil plantations) which 
would make it possible to meet domestic as well as international demands in 
2020.  
 
The same type of scoping has been done for sugarcane. Although much of the 
suitable area for sugar cane was found to be in already cultivated areas (rice), the 
study concluded that 4.9Mha would be available for the production of sugarcane, 
yielding more ethanol than the 2009 total domestic gasoline demand. 
 
District government support for land use planning for sustainable biofuels has 
been noted in Kalimantan. West Kalimantan has recently finished a Responsible 
Cultivation Areas mapping. Also the IFC BACP program is supporting two projects 
related to biodiversity mapping in Kalimantan (see Chapter 5 Financial 
Institutions). 
 
Key links and documents: 

� IEA (2008) Energy policy review of Indonesia 
 (http://www.iea.org/textbase/nppdf/free/2008/Indonesia2008.pdf) 

� STATEMENT NOTABLE OF ENERGY DEVELOPMENT REPUBLIC OF 
INDONESIA (www.ret.gov.au/.../EWG36-NED-
Indonesia20081216100553.pdf) 

� Winrock International (2009) Implications of biofuel sustainability 
standards for Indonesia White paper #4 
(http://www.geesudan.org/iip/pdf/Implications%20of%20biofuel%20susta
inability%20standards%20for%20Indonesia.pdf) 

� RCA mapping Kalimantan can be found on: 
http://www.hcvnetwork.org/resources/assessments (heading Kalimantan) 

6.7 Summary conclusions 

From the above overview it can be concluded that both direct and indirect land use 
change is receiving more attention from producer countries. Some countries have 
started mapping (zoning) of areas for biofuel developments, to avoid conflicts with 
food production or high biodiversity areas. The degree to which the zoning or land 
use planning is implemented varies from intentions to actual mapped areas (i.e. 
Brazils agroecological zoning for sugarcane as guidance for investments).  
 
Apparently, the idea that selection of areas that are suitable for biofuels but cause 
no displacement is needed is gaining ground. It must be mentioned though, that 
in the weak governance zones the development of zoning and sustainable land use 
planning can be strengthened if private sector investments adhere to the selection 
of areas fro biofuel developments with low risk of displacement (like RCA or other 
similar methodology), thereby leveraging the development of government strategy 
on biofuel zoning and land use planning. 

 
17 Using protected areas as a proxy for High Conservation Value Area’s is a very rough estimate 
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7 Conclusions and discussion 

7.1 Macro-monitoring 

The Cramer framework regards macro-monitoring of indirect land use change as 
an instrument to take corrective action at the policy level. For this to happen, 
monitoring will need to take place at the global level, as displacement effects act 
across national borders. Commodities that are used as biofuel feedstock, such as 
palm oil, soy oil and sugarcane are traded on a global scale. The increase in 
European rapeseed consumption for biodiesel, for example, can indirectly lead to 
expansion of palm oil production in Asia, which is why monitoring of effects of 
biofuel policies would have to be carried out at the global scale. 
 
The results of the review of the international perspective demonstrate that the 
key Member States policies (UK, Germany) and international organisations do very 
little to monitor the indirect effects of biofuel production at the global scale. As 
discussed and demonstrated by the PBL study on macro monitoring (see chapter 2 
The Netherlands – Cramer framework), it is extremely difficult to demonstrate 
causality in land use change and biofuel policies. It is easier to demonstrate causal 
effects and displacement at the sub-national level, where a more causal link to 
displacement of other land uses by biofuel developments can be established. 
 
The results of the project portfolio of NL Agency holds only one project that is 
directly linked to monitoring at the sub national level (OxfamNovib - Brazil). This 
project aims to monitor the impact of biofuel expansion in Mato Grosso, in order to 
be able to contribute to an informed debate (policy and private sector).  
 
At the global level FAO is probably best equipped to monitor land use change. 
However, some more detailed data may be available only at the country or sub-
national level. GBEP is developing indicators for (indirect) land use and land use 
change as well. The GBEP process is probably the best and most promising 
process, partly because it involves governments. This also engages the issue 
about land use planning being a primary responsibility of governments. 
 
Along with the development of the RED the incentive of taking action into the field 
of macro-monitoring within the individual Member States (among them UK, 
Germany and NL) has disappeared. The burden of monitoring is now on the 
European Commission, who is responsible for the monitoring of the impacts of the 
RED on food-security, for example Chapter 2 Renewable Energy Directive. 
 
However, the commission has been holding back developing the work related to 
monitoring, since they are very busy with preparing the iLUC report (due end of 
2010), and are still working on the high-biodiverse grassland criteria for the RED 
implementation. This should be revisited when the iLUC report is published, and its 
conclusions and recommendations linked to this report to inform policy 
development in this area. 
 
The need to monitor effects of biofuel policies has not diminished. Worldwide 
there are more than 60 policies in place to promote the use of biofuels or bio-
energy. The effects of all these policies need to be monitored, because it is 
publicly unacceptable and scientifically unsound if it turns out that cars are fuelled 
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with biofuels with the intent to reduce CO2 emissions if the actual outcome is an 
increase in CO2, biodiversity loss and poverty as a result of indirect effects. 
However, the effectiveness of (global) monitoring as a tool to prevent iLUC should 
be considered as well. What is the feedback mechanism from monitoring into more 
effective policy in this area? By the time the results of the monitoring are 
published, the harm is already done.  
 
Since the development of the Cramer report, more attention has been given to the 
prevention of indirect land use change, driven for example by developments 
in the Key Member States (notably UK) and international fora. The pro-active 
mitigation of indirect land use change was prominent in the results of the EU 
public consultation on iLUC. The RCA methodology, developed by Ecofys, is the 
best toolkit currently available. The development of an RCA Certification module is 
currently part of the Global Sustainable Biomass project portfolio. 
 
Despite the recent developments to pro-actively prevent indirect displacement of 
provisioning services, the monitoring of land use change can still be of 
significance. One reason to monitor is to provide input to the scientific and public 
debates about land use change patterns and causality with biofuel developments. 
The second reason that monitoring is useful is that the use of (historic) monitoring 
data can be needed to demonstrate the mitigation of iLUC (in RCA 
methodology for example). In many cases, the additionality requires a deviation 
form a baseline (for yield increase, integration of farming systems, but also to 
demonstrate that without the RCA approach a certain area would under Business 
As Usual circumstances not have occurred). This baseline can be established using 
monitoring data. 

7.2 Preventing indirect effects and indirect Land Use Change 

Most of the discussions in Europe, especially with the current iLUC consultation, 
are addressing the additional GHG emissions by iLUC. All other indirect effects 
(competition with food, loss of biodiversity, changing land tenureship etc.) are not 
even near getting the amount of attention as the GHG discussion is getting. This is 
understandable since the RED is created to contribute to GHG emission reductions 
from the transport sector and the policy fails to meet this goal, due to emissions 
from indirect land use change, than that policy needs to be reconsidered. 
 
The iLUC debate started in the US and Europe, although picked up by Indonesia 
and Brazil, who see the iLUC penalty on their export products when used for 
biofuels as a possible trade barrier. In African countries, there is not a debate on 
the indirect effects, but mostly on the direct Land Use Change impacts. Many of 
the African countries see biofuels and bioenergy as a welcome opportunity to 
decrease dependencies on fossil fuels (often imported) and create income and 
employment additional to the agricultural sector (and sometimes by foreign 
investors). However, the foreign investments that overwhelmed the continent in 
2006 and 2007 have led many governments to suspend the rapid expansion and 
land acquisitions for biofuels and design policies that can guarantee the 
sustainability of these developments. In East Africa (Kenya, Mozambique and 
Tanzania) these policies are (or will be) supported by agro-ecological mapping and 
land use planning. In Brazil the Agro-Ecological Zoning for sugar cane already 
materialized, and although much can be said about the lack of policy securing the 
AEZ (and the lack of it for other crops), land use planning still is a first step in the 
right direction.  
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As described, there has been a transition in the way iLUC is addressed since the 
discussions in the Cramer framework the change has been from monitoring (in 
order to take corrective action) to preventing (mitigation) iLUC to happen in the 
first place.  
 
From the European iLUC consultation, and from many state-of-the-art reports 
from international organisations, it becomes evident that the idea of production of 
biofuel feedstock with low risk of indirect land use change is gaining ground. Even 
Brazil and some biofuel companies that do not in favour an iLUC factor in the 
European GHG calculations, generally favour sustainable land use planning or 
other mitigation routes such as the RCA methodology. All the major international 
or multilateral organisations and initiatives (i.e. UNEP, IUCN, WWF, RSB, GBEP, 
IADB) support or promote an approaches that consider responsible land use 
planning and zoning for biofuel developments and methodologies such as RCA 
(NOTE: it may not always be called Responsible Cultivation Area, but it virtually 
considers the same issues). 
  
The RCA methodology is centred around the idea of preventing iLUC by: 
 
a. bio energy production with no additional land use 

1. waste and residues or aquatic biomass with no or minimum land use 
2. yield increases from existing arable land, including the integration of 

farming-models 
 
b. biofuels from ‘unused’ land 

Responsible Cultivation Area is chosen as the terminology that refers to 
‘unused’, ‘abandoned’, ‘degraded’, ‘idle’ and ‘marginal’ lands, meaning those 
areas where no existing provisioning services are being displaced. This allows 
agricultural expansion to use land which is currently unused, but suitable for 
cultivation from an agronomic perspective. 

 
However, even the RCA methodology, where it concerns identification of RCA 
sites, is debated. On the one hand, private sector questions the practicability of 
the RCA methodology. On the other hand, there is a debate whether land use 
planning can be done at the project level, whether this should be done at the 
national or sub-national level, and is primarily responsibility for policy makers 
and land use planners in government bodies. 
 
The RCA methodology has two approaches towards the selection of ‘unused land’ 
or Responsible Cultivation Areas.  
 
The first is approach is constraint driven exclusion of cultivation areas. 
Based on predominantly on GIS-based information, large areas can be excluded as 
potential RCAs. By excluding areas based on the more objective criteria with good 
data availability (e.g. carbon stock proxies such as forested areas) no additional 
information needs to be collected for these areas on RCA criteria for which data is 
scarcer or more resource intensive to collect, such as data on social issues. This 
approach identifies and excludes areas of High Conservation Value and high 
carbon stock from a desk study GIS-based identification of areas. The second step 
than looks into developments permits and land rights and in more detail (on-site 
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assessment) to displacement of existing provisioning services, intensification risks 
and agricultural suitability. 
 
The above described approach excludes areas with a high risk of displacement. 
The other approach is an opportunity driven selection of cultivation areas. In 
this approach a piece of land is identified that is likely to hold no provisioning 
services that might be displaced. So a-priori, a promising area is selected, and a 
number of steps of the above described process can be skipped or restricted to a 
certain area, thereby saving time and resources. 
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8 Recommendations 

8.1 Monitoring 

As discussed, the macro-monitoring, in the view of Cramer, has not really 
emerged. However, it can be questioned what the added value of a macro-
monitoring program would be. That depends on the purpose of the monitoring. 
Monitoring with the objective to take corrective action (in policies) would require a 
comprehensive (global) monitoring programme, which is probably beyond the 
responsibility of the Dutch government, but definitely beyond the scope of the 
Sustainable Biomass support programme. 
 
That doesn’t mean that monitoring shouldn’t be considered a possibility for the 
support programme. As discussed, monitoring to gain insight in whether 
displacement does or does not occur, i.e. in the case of Brazil, could still be a 
valuable exercise. The project portfolio by NL Agency already holds a project with 
the objective of monitoring for the informed debate on indirect land use change in 
Mato Grosso state (OxfamNovib). 
 
The second reason why monitoring could be of significance is related to the RCA 
methodology. In many cases, the additionality criterion needs to be demonstrated 
by the deviation of yield or Business As Usual (BAU) agricultural expansion from a 
baseline. This baseline needs to be established (using monitoring data). A project 
like this could be related to the project portfolio. The OxfamNovib Brazil project is 
already closest to delivering this type of data that can be used to create scenarios. 
BothEnds’ Kalimantan project is also already delivering results that come into this 
direction, and probably comes closest to identifying RCA sites. It must be added, 
though, that the RCA site selection tool has already been tested successfully in 
Kalimantan18.  
 
Alternatively a new project that could be added to this is a monitoring project 
for the Paraná-Paraguay River Basin. The objective of this project would be to:  
• use historic monitoring data to describe land use change patterns based on 

satellite images and crop production statistics. 
• define a BAU scenario. This can be used as a baseline. 
• will define RCA compliant cultivation sites (for a pilot area(s) i.e. identify where 

production CAN go - taking into account biodiversity - carbon - agronomic 
parameters) 

• to start a policy oriented process to describe what is needed (policy wise, 
incentive wise) to get production there. 

• will support on-going monitoring in the areas 
 
These possibilities could be explored in more detail. However, it shouldn’t be the 
intention of the Sustainable Biomass support programme to alter the existing 
projects in portfolio, so the suitable candidates would need to selected carefully 
and their willingness to contribute to using the RCA methodology assessed. 
Alternatively, a new project could be developed which combines both the 
monitoring data, the establishment of a BAU and the policy dialogue of what is 

 
18 http://www.hcvnetwork.org/resources/assessments under the heading “Kalimantan” 



 
Review Indirect Effects | November 2010 

 

 
Page 69 of 77

 

needed to get production to the RCA areas. 
 
Summarizing the above, restricted to the selection of projects made for this 
review, the possibilities of a supporting the monitoring of iLUC would be: 
• Create an “add on” to the existing Kalimantan project, which will consolidate the 

land use data of the project with the objective to establish a BAU baseline and 
combine this with RCA site selection (additional to BothEnds project in 
Kalimantan) 

• Create an “add on” to the Oxfam Mato Grosso project, in order to combine the 
monitoring data with the site selection with low risk on indirect effects19.  

• Create a new project which will monitor biofuel driven Land Use Change with 
the aim of establishing a baseline and piloted with a RCA site selection in Brazil. 

8.2 Preventing iLUC by site selection with low risk of indirect effects 

As discussed, the debate of iLUC has recently changed from passive monitoring to 
pro-active mitigation of iLUC. Many of the EU iLUC consultation responses, 
even those that disfavour an iLUC factor, favour the option of prevention of iLUC 
by land use management, whether or not this is referred to as “Responsible 
Cultivation Area”. It also becomes evident that the RCA concept has wide support 
and combines all state-of-the-art thinking of iLUC. The challenge that lies ahead is 
to make this work. 
 
NL Agency could consider supporting the RCA methodology.  
The ways to do this can be three-fold 
A. The current project portfolio holds several projects that intend to grow biofuel 

feedstock from abandoned land (or idle/ degraded/ marginal/ unused), 
thereby not causing displacement. It would be possible to create an “add-on” 
to these projects, with an RCA –like pilot. The main question to be answered in 
these projects would then be: can the claims of non-displacement be 
sustained? This can be assessed by applying the RCA methodology or 
elements of the methodology. The results would deliver information that can 
be uses two-sided – firstly it will give insight in the validity of the claim that 
the project owners have that the land is in fact abandoned or degraded or 
holds no other provisioning service. Secondly, it will test the applicability of 
(elements of) the RCA methodology. This is valuable information which should 
be fed into the international arena (GBEP, RSB) or would help create a 
community of practice (see recommendation C). 

B. The RCA site identification module (or elements thereof) could be tested in 
a new project. The RCA methodology report itself already recommends that 
more experience is needed for the site identification module, which has been 
tested in three pilots, one in Kalimantan and two in Brazil (Sao Paulo and Pará 
State), to identify new sites for sustainable bioenergy feedstock production. 
The site selection module could be tested for an African country, and the 
lessons learned from this additional experience could result in an improved 
update of the site identification module. The target group for this would be i) 
the international institutes of activities working with iLUC mitigation (a.o. 
GBEP, UNEP, RSB) to gain experience with RCA site selection and, ii) private 
sector and RT’s to demonstrate feasibility of RCA, iii) the local government and 
policymakers to support local biofuel policy and land use planning (zoning). 

 
19 The partner of Oxfam in Mato Grosso, was also IUCN NL ‘s partner in the HCV assesment pilot in Mato Grosso. 

The report is known to NL Agency 
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C. Establish a community of practice. This community of practise could be 
established under RSB for example. This community would be a central point 
which holds the overview (but not the control) of RCA and RCA – like projects. 
It would serve RSB, GBEP, UNEP, GEF and others who wish to implement or 
finance RCA and RCA-like instruments to mitigate iLUC. NL Agency could 
explore the possibility of the establishment (and financial support) for such a 
community of practice with RSB for example. 

 
The RCA methodology document also mentions the need of a verification module. 
However, since the development of a certification module for RCA is already in 
portfolio, it is questionable whether this is not too similar. Furthermore, the 
feasibility for a verification module depends on the outcomes of the certification 
module. So this could become only relevant at a later stage. 
 
At A. The application of RCA methodology is possible as add on to the existing 
projects in portfolio. This study identified several promising projects; however, 
application of the tool does not necessarily have to be restricted to these projects. 
In general any project in portfolio that meets the following characteristics could be 
a test case for the RCA methodology: 
• a project that makes intends to bring ‘unused’ ‘idle’ ‘marginal’ or ‘abandoned’ 

land into production and/or 
• a project that intends to maintain current provisioning services (i.e. food or 

production cattle breeding) and combines these provisioning services with the 
production of bioenergy feedstock 

 
It is recommended that larger impact projects are prioritized.  
 
Examples of projects that could be selected from the reviewed portfolio are: Mali 
(Jatropha intercropping model en unused lands). However, this could possibly 
complicate this project too much. The Malian government is starting to regulate 
direct effects, although this includes the direct displacement of provisioning 
services. Another reason why the case of Mali may not best suitable is that there 
is no large commodity expansion; most of the Japtropha grown is smallholder and 
local use. So this is probably not the best project to test this RCA methodology on.  
 
The Ukraine pellets project, on the other hand, could be a very interesting case, 
because it holds the combination of “abandoned” lands, the use of “infertile soils”, 
and the use of waste and residues (straw, reed). Secondly, Eastern European 
countries supposedly have a huge bioenergy potential, mostly from underutilized 
and abandoned farm lands. The Ukraine project seems a suitable candidate to 
apply the RCA methodology.  
 
The third possible candidate would be the Panama Cassava projects that uses 
abandoned and degraded farm lands. This project needs to demonstrate in some 
way that there is no displacement of provisioning services of the land that will be 
cultivated.  
It is possible that more projects in portfolio that were not selected for this review 
are suitable to apply the RCA methodology. 
 
At B. This option hooks on to the debate whether land use planning is a 
responsibility by governments or individual companies. The experience from the 
Round Tables demonstrates that the biodiversity criteria (the direct displacement 
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of biodiversity or other ecosystem services) are most difficult to apply for 
individual companies. When companies want to identify an area that holds no 
current provisioning services, the methodology (the 4 step approach) and the 
HCV-toolkit are applied. However, in the experience with applying the HCV 
criterion, there is a certain level of aggregation of information that is needed, that 
needs to be harmonized in its approach and which should be available to the 
public domain, so that any other company wanting to repeat the exercise in the 
area does not have to go through the same procedure to identify these RCA’s (at 
the aggregate level). In order to harmonize the data processing (biodiversity data, 
GIS maps) it is recommended that, for the major expansion areas with high risk at 
iLUC, this information is gathered and opened to the public domain. Preferably, 
this is done with the close co-operation of major local stakeholders and 
policymakers. In some cases, if managed carefully and with the buy in from 
national government an RCA mapping at the aggregated level may even support 
the development of National Biofuels Policies.  
 
The WWF - RCA certification project itself could have an ‘add-on’ which would 
strengthen the site selection process in Mozambique. With an add-on, the results 
of this project could be made more accessible and relevant for policymakers, as so 
to support the development of the zoning foreseen in the Mozambican Biofuel 
Strategy.  
 
Other options are Brazil (identification of RCA sites for soy) or Colombia (linking 
with the Alexander von Humboldt Institute of Biodiversity).  
 
It is recommended that an activity supported by NL Agency under B would meet 
the following conditions: 
• the site selection module is tested in an area under current or future 
expansion of biofuel feedstock production 

• the methodology is applied by local actors (hence there is a local need for 
this kind of mapping) 

• involvement of local government and policymakers in the process of site 
selection, with possible spin-off to policy development 

• information will be made available at the aggregated level in the public 
domain guidelines will be developed to enable future users of the aggregated 
data in the public domain to a site specific assessment 

• results will be fed to international fora like GBEP, RSB, IEA, etc. 
 
At C. Community of practice.There is a chance that RCA or RCA-like projects 
will emerge all over the globe. It would be worth considering the establishment of 
a “community of practice”. The RCA methodology requires registration of the 
project. However, it is unspecified if this would also facilitate the exchange of 
knowledge and experience with the application of RCA and RCA–like strategies, 
which is likely to be needed, also to avoid ‘double work’. Such a community could 
be established under RSB for example. 
 
Summarizing, the possibilities of a supporting pro-active mitigation of iLUC 
would be: 
 
• Apply the RCA methodology of non-displacement of land use to selected 

projects in the project portfolio, to support the claims of non-displacement and 
simultaneously test the applicability of the RCA tool. 
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• Test the constraint driven RCA site selection module, with conditions described 
above adhered to. 

• Support the establishment of a community of practice for RCA. 
 
A last recommendation can be made towards the future Sustainable Biomass 
programme activities. It is recommended that the Sustainable Biomass 
programme develops requirements to scope risk of indirect effects and indirect 
land use change, and where they are high, use relevant methodologies to manage 
these risks or mitigate these risks (i.e. create baseline and monitor these land use 
or apply methods such as RCA or other to prevent indirect effects). 
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Annex 1 

Table 1. Qualifying questions part I: Mitigation of indirect effects in the spirit of the Cramer 

framework. 

LEGEND: Grey cell = No, or information not available); ~ = ‘maybe’ or weak link; Y = Yes. 
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Table 2. Qualifying questions part II: Scores on macro-monitoring based on the Cramer 

framework.  

LEGEND: Grey cell = No, or information not available); ~ = ‘maybe’ or weak link; Y = Yes. 

Question mark = needs clarification. 

 

PROJECT 

 

 

 

 

 

 

MONITORING ITEM D
B
M
0
2
0
3
8
 (
N
C
IV
 

B
ra
zi
l/
In
d
o
n
e
si
a
) 

D
B
M
0
1
0
0
5
 (
B
io
fu
e
l 
M
a
li)
 

D
B
I
0
1
0
1
0
 (
P
e
llt
e
s 

U
k
ra
in
e
) 

D
B
I
0
1
0
0
2
 (
E
N
E
C
O
 p
e
llt
e
s 

V
ie
tn
a
m
) 

D
B
M
0
2
0
2
4
 (
C
a
ss
a
v
a
 

P
a
n
a
n
m
a
) 

D
B
M
0
2
0
3
9
 (
B
o
th
a
E
N
d
s 

P
a
lm
o
il
) 

D
B
I
0
1
0
1
5
 (
T
u
rk
e
y
 f
ir
e
 

p
ro
te
ct
io
n
) 

D
B
M
0
2
0
4
7
 (
W
W
F
 

C
e
rt
if
ic
a
ti
o
n
 R
C
A
) 

Land prices - price information on land at the 

national and regional level 

     ?   

Food prices - price information about food     Y ?   

Ownership land - data and information on the 

ownership relations of land and land use rights  

Y?     Y   

Availability of food - mapping of food security 

so the availability of food for the local population 

versus prices. Changes (especially decrease ) of 

foodproducts from the region 

 ~       

Relocation of food production and cattle 

breeding - land use patterns at the national and 

supranational level 

     Y  Y 

Deforestation and loss of nature reserves in 

relation to the supply of food, construction 

material, fertilisers, medicines etc. - Monitoring 

of wooded acreage and nature reserves 

     ?  ~ 

Changes in type of vegetation and share of 

vegetation and crops - Basic map of reference 

year with designation of land use types (i.e. 

making use of biodiversity indices) 

  ~   ?  ~ 

 



 
Review Indirect Effects | November 2010 

 

 
Page 76 of 77

 

Table 3. Qualifying questions part III: Scores on mitigation options LEGEND:Grey cell = No, or 

information not available); ~ = ‘maybe’ or weak link; Y = Yes. Question mark = needs 

clarification. 
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