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1 Introduction  

NL Agency is supporting WWF and the Secretariat of the Roundtable on 

Sustainable Biofuels (RSB) with the development of a certification module for 

biofuels with a low risk of indirect land use change (ILUC), the Low Indirect Impact 

Biofuel (LIIB) methodology (www.LIIBmethodology.org).  

 

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

has been produced with a low risk of indirect impacts. It is designed as an 

independent module that can be added to biofuel policies and existing certification 

systems for sustainable biofuel and/or feedstock production, such as the RSB 

Standard, RSPO or NTA8080. It presents detailed ILUC mitigation approaches for 

four different solution types field-tested and audited in international pilots. 

 

Within the Global Sustainable Biomass programme and the Sustainable Biomass 

Import programme, coordinated by NL Agency, three projects are working on 

sustainable jatropha in Tanzania (www.agentschapNL.nl/biomass). Ecofys has 

been commissioned by NL Agency to contribute to the further development of the 

LIIB methodology by applying it to these three jatropha projects in Tanzania.  

 

All three projects located in the North of Tanzania, address sustainability in one 

way or another, but focus on the direct effects of jatropha cultivation and use. 

Interestingly, they nevertheless seem to apply different methods that could also 

minimise negative indirect impacts, including ILUC.  

 

Bioenergy feedstock production can have unintended consequences well outside 

the boundary of production operations. These are indirect impacts, which cannot 

be directly attributed to a particular operation. The most cited indirect impacts are 

ILUC and food/feed commodity price increases (an indirect impact on food 

security). ILUC can occur when existing cropland is used to cover the feedstock 

demand of additional biofuel production. When this displaces the previous use of 

the land (e.g. food production) this can lead to expansion of land use to new areas 

(e.g. deforestation) when the previous users of the feedstock (e.g. food markets) 

do not reduce their feedstock demand and/or demand-induced yield increases are 

insufficient to produce the additional demand. ILUC can lead to higher greenhouse 

gas emissions and loss of biodiversity. 

 

Jatropha curcas (in the report referred to as “jatropha”) is a perennial drought 

resistant oil-bearing shrub or small tree. Originally from Central America it is 

nowadays known in sub-tropical and tropical countries. Traditionally jatropha has 

been used as living fence and for the production of soap, medicine and fuel for 

lamps. The seeds of jatropha contain between 30-35% of non-edible oil, making 

the crop interesting for biofuel production. 

 

http://www.liibmethodology.org/
http://www.agentschapnl.nl/biomass
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We assessed whether the approach used in the specific project demonstrably 

minimises indirect impacts from jatropha by applying the field-testing version of 

the Low Indirect Impact Biofuel (LIIB) methodology1. In particular, three aspects 

have been investigated: 

   How the approach taken minimises the risk of indirect impacts; 

   The extent to which a low risk of indirect impacts can be demonstrated; 

   Recommendations for further development of methodology. 

 

Following a description of the three projects (Chapter 2), this report summarises 

the results of the analysis (chapter 3) and highlights the main findings of the three 

assessments (chapter 4). The detailed underlying case studies can be found in the 

Appendix (Appendix A – C). 

 
1 LIIB (2011) Certification Module for Low Indirect Impact Biofuel, Field-testing version. Ecofys, WWF 

International and RSB Secretariat at EPFL. 
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2 Description of the case studies 

In this project the following three jatropha projects supported by NL Agency 

(www.agentschapNL.nl/biomass) have been examined. Further detail on these 

case studies can be found in the Appendix.  

 

1. Diligent Energy Project: “Certified sustainable Jatropha oil from 

outgrowers” led by Diligent Energy Systems (DES), a pioneering 

business in jatropha biofuel production. Diligent investigated the feasibility 

of NTA 8081 certification for a smallholder outgrower scheme in jatropha 

production. For this purpose a feasibility study and a detailed survey of 

2708 contracted smallholders has been conducted, which provided the 

ground for the ILUC assessment. The dominating model is the cultivation 

of jatropha in hedges as living fence around crop land.  Whereas some 

jatropha already existed, but had not been harvested, new planted 

jatropha mainly replace Euphorbia tirucalli and different species of local 

thorny bushes. This way, unproductive hedges have been transformed into 

productive hedges.   

 

2.  WUR Project: “Animal feed from Jatropha press cake” led by 

Wageningen University and Research Centre (WUR). The aim of this 

project is to improve the overall sustainability of jatropha biofuel 

production by detoxifying the press cake, to gain protein riche animal 

feed. WUR successfully detoxified the press cakes, which is about 70% of 

the harvested seeds, in a pre-treatment of the biomass. Ecofys assessed 

the use of residues for animal feed with regard to its ILUC mitigation 

effects. The press cake for the detoxification was delivered by Diligent 

Tanzania Ltd (DTZ), a former subsidiary of DES. 

 

3. Max Havelaar Project: “Feasibility Study Fairtrade Certification 

Jatropha” led by Max Havelaar Foundation Netherlands, the organisation 

administrating the Fairtrade label. The project investigates the feasibility 

of Fairtrade certification of intercropping jatropha in maize plots. It aims to 

demonstrate that by introducing good maize seed varieties, healthy 

fertiliser systems and good agricultural practices, farmers can increase the 

productivity of their land allowing cultivation of jatropha without losing 

food production. Following the results of first sub studies, three pilot sites 

were established to accomplish this aim. The findings in the pilot sites are 

analyzed by Ecofys concerning their ILUC mitigation potential. 

http://www.agentschapnl.nl/biomass
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3 Assessment of indirect impacts and application of the LIIB 

methodology. 

For the Diligent and Max Havelaar projec the assessment was carried out in two 

steps: 

 

Step 1: Assessment of indirect impact mitigation 

The key to minimising indirect impacts is by realising additional biomass 

production for bioenergy. First, we analysed to what extent each project realises 

additional biomass production, thereby preventing displacement of previous land 

uses. Next, we examined which LIIB category best matched the ILUC mitigation 

solution of the project. 

 

Step 2: Demonstration of low ILUC risk biofuel production 

The LIIB methodology was applied to each project to assess to which extent a low 

ILUC risk biofuel production could also be objectively demonstrated. 

 

 

Box 1 – The Low Indirect Impact Biofuels (LIIB) Methodology 

The LIIB methodology aims to enable cost-effective and objective verification of biofuels with 

a low risk of unwanted indirect effects. The overarching principle for preventing unwanted 

indirect effects is to realize additional biomass production for biofuels, thereby preventing 

displacement of previous functions of the land. By not displacing food or feed production, the 

risk of competition with food is minimised. At the same time this will also minimise the risk 

that the production of biofuel feedstock displaces food or feed production which could lead to 

expansion of food and feed production in other areas (i.e. ILUC).  

The LIIB methodology as developed for WWF and the RSB Secretariat 

(www.LIIBmethodology.org) comprises four ILUC mitigation solutions: 

1. “Unused” land. 

2. Yield increases above business-as-usual scenario (BAU) 

3. Integration in existing plantations or  

4. Residues and wastes 

For all four solutions the following aspects need to be considered: 

A. System boundary: This determines clearly the scope of the assessment  

B. Project acceptance requirements: Specific requirements, depending on the 

ILUC mitigation approach, that need to be met to be eligible for certification;   

C. Baseline:  Definition and rules on how to set up the business as usual scenario 

against which the project will be assessed; 

D. Monitoring: Description of the system that needs to be in place in order to verify 

the performance of the project. 

The LIIB methodology is envisaged to be incorporated by existing certification systems for 

sustainable biomass production (e.g. NTA 8080 or the Standard of the RSB). 

 

The assessment of the WUR project was different as we revealed that LIIB is not 

applicable here.

http://www.liibmethodology.org/
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Table 1 presents an overview of the aspects A-D in Box 1 for each project. It 

became clear that the way ILUC might be mitigated in the projects vary from the 

four ILUC mitigation solutions in the field-testing version of the LIIB methodology:  

 The approach in the Diligent project most resembles the “unused land” 

approach in LIIB, but instead of production on farms or plantations, 

Diligent applies a hedge production model; transforming unproductive 

hedges into productive hedges is not competing with future demand for 

feed and food. 

 The approach in the WUR project most resembles the LIIB “residue” 

approach, with the difference that in the WUR project the jatropha press 

cake, is not a residue but a co-product and the material is generated as an 

output of the biofuel production instead of an input. We conclude in the 

analysis that therefore LIIB cannot be applied here (see Appendix B). 

 The approach in the Max Havelaar project most resembles the LIIB “yield 

increase” approach. However, the yield increase in the Max Havelaar 

project is achieved by intercropping jatropha and maize on the same land, 

increasing the overall yield of the land, instead of increasing the yield of 

the same crop.  

Table 1: Overview of assessed aspects 

Project ILUC 

mitigation 

solution 

System  

boundary 

Project 

acceptance  

Requirements* 

Baseline Monitoring 

Diligent 

Project 

“Unused” 

land 

All jatropha 

hedges 

around 

existing 

crop 

cultivation 

sites  

Site has not been 

used for 

provisioning 

services2 in the last 

five years. 

Baseline for 

“unused” 

land is zero 

as hedges 

were not 

productive 

before 

Diligent 

started its 

operation. 

Actual 

production of 

biofuels 

must be 

monitored 

WUR 

Project 

Residues 

and wastes 

LIIB not applicable here, as the press cake is not a residue but a 

co-product and is not used for the biofuel production.   

 
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 food (including seafood, 
gamecrops, wild foods, and spices), water, minerals medicines, biochemicals, energy (e.g. 
hydropower, biomass fuels), building material, sand fibres. 
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Project ILUC 

mitigation 

solution 

System  

boundary 

Project 

acceptance  

Requirements* 

Baseline Monitoring 

Max 

Havelaar 

Project 

Yield 

increase 

above BAU 

Pilot test sites 

including 

infrastructure 

and natural 

corridors 

Loss of land must 

be compensated 

by maize yield 

increase: to free 

up 40% of maize 

crop land for 

jatropha, maize 

yield must 

increase by 66% 

to at least 

maintain the 

absolute maize 

yield. 

Baseline 

must 

include 

previous 

and future 

expected 

yields of 

comparable 

producers in 

the region.  

Actual yields 

must be 

monitored, 

to 

demonstrate 

the maize 

yield 

increase of 

66%.  

*Please note that only a selection of the most notable project acceptance requirements is 

mentioned here. For a full description of all project acceptance requirements within the LIIB 

methodology see the detailed case studies (Appendix A-C). 
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4 Conclusions and recommendations 

The case study analyses revealed two important things: 

1. Bioenergy feedstock production with a low ILUC risk is possible, illustrated 

by the jatropha projects in Tanzania;  

2. This low ILUC risk can be objectively demonstrated using the LIIB 

methodology, although the Tanzania projects each have their challenges 

to demonstrate this and revealed possibilities for further development of 

the LIIB methodology.  

4.1 Low Indirect Impact Biofuels from jatropha  

 

The case studies revealed that all three projects apply an approach that has the 

potential to minimise indirect impacts: 

 

1. Diligent Project: Growing jatropha in hedges is a way for low ILUC risk 

biofuel production, as the transformation of an unproductive hedge into a 

productive hedge does not lead to displacement. However, it is difficult to 

verify in practice that the hedges were indeed unproductive before and/or 

that the jatropha from any existing shrubs was not already used. Getting 

all the necessary data for a LIIB certification from the smallholders is 

hardly possible in rural Tanzania. This has to do with the availability and 

reliability of the data (jatropha only makes up a small part of the 

smallholder systems, which rarely have extensive administrative 

management systems). However, when the jatropha would already be 

certified against a voluntary scheme, the additional efforts for LIIB 

certification would be limited as most data would already be available. 

 

2. WUR project: The LIIB methodology is designed to enable biofuel 

feedstock producers to demonstrate and claim a low ILUC risk of their 

biofuel feedstock production. The benefit of low ILUC risk biofuel 

production can only be used to claim ‘low ILUC risk’ for the own 

production. In the WUR project, jatropha press cake is derived from 

jatropha biodiesel production. The LIIB methodology cannot be applied in 

this case for two reasons. Firstly, the material, jatropha press cake, is a 

co-product rather than a residue, in line with the allocation methodology 

used in the RED. For this reason the LIIB ‘wastes and residues’ solution 

type cannot be used. Secondly, the press cake is an output of the biofuel 

production instead of an input, meaning that it is not used as biofuel 

feedstock but rather for animal feed. The relations between feed and fuel 

markets are complex can and only be covered by agro-economical 

equilibrium models such as IFPRI-MIRAGE. The LIIB methodology is a 

practical tool for biofuel producers with the basic idea that low ILUC biofuel 

production can be demonstrated by a direct link between additional, low 

ILUC biomass production and biofuels produced from this biomass. (see 

Appendix B for further explanation). 
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3. Max Havelaar project: The analysis of the Max Havelaar approach with 

the LIIB methodology for yield increase as ILUC mitigation option revealed 

that in general the project could verify low ILUC risk biofuel production. 

The project successfully demonstrated that maize yield could be increased 

by 66%, which allows for a low ILUC risk biofuel production on 40% of the 

former maize cropland. Unfortunately this result was not achieved in all 

test sites. Nevertheless it could be stated that the maize-jatropha 

intercropping approach of Max Havelaar induces biofuel production with 

low risk of ILUC, as long as correlation calculations ensure that the freed-

up land for jatropha cultivation is compensated by the maize yield increase 

and the overall maize productions remains constant or is even increased. 

The Max Havelaar team set a static baseline using data provided by the 

district offices and by a neighbouring farmer. Time aspects and expected 

yield increases in the future were not taken into account, so the 

requirement within the LIIB methodology for setting the baseline is not 

fully met.  

 

Neither the Diligent nor the Max Havelaar project has been notified to a scheme 

owner before project implementation. However the underlying condition to avoid 

free-riding is met, as both projects started their jatropha cultivation due to a 

demand for biofuels and would not have been set up without this demand.  

 

The analyzed ILUC mitigation projects could realize a great potential for low ILUC 

risk biofuel production. Diligent’s jatropha biofuel production in hedges by the 

2708 surveyed smallholders would result in up to 89t pure plant oil (PPO). If all 

maize production in Tanzania would apply the Max Havelaar approach, i.e. 

intercropping with jatropha, this could realise an estimated annual production of 

379-947 kt PPO. It is has to be noted that these potentials are only rough 

indications. More information is provided in the specific case studies in the annex.   

 

As outlined above, two projects in Tanzania successfully implemented approaches 

to produce biofuels with low ILUC risk. This is a great achievement as none of the 

projects was established with the concrete aim to mitigate indirect impacts. 

However, further efforts would be needed to credibly demonstrate that the 

biofuels produced have a low ILUC risk and achieve LIIB certification. 

 

The actions recommended to achieve a successful LIIB certification include: 

 

• Apply for low ILUC risk biofuel certification before project implementation: The 

ex-post assessment of a project is tricky as some relevant information, e.g. 

previous land use, needed upfront might be lost.  

• Concentre and file all actions and documents right from project start 

• Continuously update database   
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• Install proper monitoring system to facilitate certification and continuously 

monitor cultivation site: In line with the certification requirements for NTA 

8080/81 smallholders should be visited frequently. The number of farmers to be 

visited to certify a group is determined by the square root of the group. For 

example to certify 2500 farmers, which are gathered within a group, at least 50 

farmers need to be visited.  

• Prepare and Conduct proper baseline: Especially for the “yield increase” ILUC 

strategy it is important to establish a counterfactual scenario enabling to verify 

that the yield increase is indeed above BAU in the given region.  

 

The steps listed match with the demand of a sustainability certification, which is 

needed to ensure overall sustainability of the project. An additional LIIB 

certification could therefore gained with reduced efforts and resources, as the 

general procedures and data for monitoring the sustainability of the project will 

already being established after successful initial certification.  

It is important to note, that some of the difficulties result from the situation given 

in rural Tanzania. The reality there is much less amenable to neat classification 

and calculation than the situation in western countries. The result of this project 

will therefore also being used to further hone the LIIB methodology in order to 

take into account particular characteristics of biofuel projects that had not been 

included before (see chapter 3). 

 

4.2 Recommendations for the LIIB methodology 

 

The assessment of the jatropha projects in Tanzania revealed that the LIIB 

methodology is a successful tool for demonstrating low ILUC risk biofuel 

production that also works for smallholders and small plantations.  

 

In addition we found out that the LIIB methodology could be adapted to specific 

situations on the ground not ideally matching the ideal situation covered by the 

ILUC mitigation options. Such adjustments ensure that the underlying intension to 

assess indirect impacts is still covered by the assessment. For instance, in the Max 

Havelaar project the project acceptance requirement for yield increase was 

changed from the usual 20% to 66% to ensure that the level of maize yield is at 

least maintained.  

 

Remaining difficulties in finally verifying low ILUC risk biofuel production resulted 

from the fact that none of the projects was implemented with the aim to mitigate 

indirect impacts. However some challenges eventuate from the LIIB criteria as 

such, as these are very demanding for rural African smallholders in rural areas.  
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Already the start of the operation and the establishment of a proper historical 

baseline as a counterfactual scenario is a challenging endeavour and data to 

estimate future trends are difficult to acquire. The LIIB methodology could reflect 

such circumstances by demanding the application of the best available option, 

which might not cover all conditions. Even very demanding sustainability 

standards like the Roundtable on Sustainable Biofuels offer the use of the best 

available option, if conditions in least developed countries prevent the use of the 

preferred option.  

 

A trade-off needs to be made between facilitating the access of smallholders into 

the systems and the risk of insufficient information. In general, it could be stated 

that as a minimum smallholders need to be registered and frequently monitored 

combined with proper recording of the gathered data.  

 

The present piloting of the methodology helps developing additional solution types 

as future steps to improve the methodology. A smallholder version with reduced 

demanding criteria for smallholders in rural developing countries is needed, which 

include the lessons learnt here to ensure a broad acceptance and usage of LIIB, by 

at the same time ensuring low ILUC risk biofuel production. 
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Appendix A: Diligent Energy Systems – Analysis of Low 

Indirect Impact Biofuels from jatropha in Tanzania 

A1 - Introduction 

 

A1.1 - Certified sustainable jatropha oil from outgrowers 

The project “Certified sustainable jatropha oil from outgrowers” from Diligent 

Energy Systems (DES) is subsidized by NL Agency within its Sustainable Biomass 

Import programme. Throughout the report the project will be referred to as the 

“Diligent Project”. 

 

Jatropha curcas (in the report referred to as “jatropha”) is a perennial drought 

resistant oil-bearing shrub or small tree. Originally from Central America it is 

nowadays known in sub-tropical and tropical countries. Traditionally jatropha has 

been used as living fence and for the production of soap, medicine and fuel for 

lamps. The seeds of jatropha contain between 30-35% of non-edible oil, making 

the crop interesting for biofuel production. In Tanzania jatropha is mainly grown 

by smallholders in hedges as a living fence and on some small plots. The Dutch 

Diligent Energy Systems (DES) via its former subsidiary Diligent Tanzania Ltd 

(DTZ) established a biofuel business case by collecting the jatropha seeds from 

smallholders. During the project period DES has sold its shares completely to the 

Doen Foundation.  

 

The project plan describes the general objective as follows: “To investigate the 

feasibility of obtaining NTA 8081 certification for a smallholder outgrower scheme 

in jatropha production, and to promote the implementation of such certification for 

smallholder outgrower schemes through a pilot certification activity and 

dissemination of lessons learned from it.” (p.10, Diligent Energy Systems, 2009)  

In order to realize this aim a first feasibility study has been conducted by the 

Eindhoven Technical University (TUE), who is partnering in this project. Within this 

feasibility study it has been revealed that NTA 8080/813 is the best suitable 

sustainability scheme for group certification. The feasibility study mentions that 

1000 smallholders had been assessed, but over the course of this project Ecofys 

received more recent information from the Diligent database comprising 2708 

smallholders in January 2012 (Diligent, Results of the survey, 2012), who had 

been interviewed following a detailed questionnaire.  

 

When looking at DTZ’s supply base, there are two different cultivation models that 

can be distinguished: jatropha seeds from hedges and jatropha seeds from small 

plantations. The cultivation model in hedges dominates. Of the 2708 smallholders 

assessed by DTZ, only four have planted 1500-2000 trees, which equals 

approximately 1ha and would qualify as a small scale plantation. 

 
3  Remark: NTA 8080 is the Netherlands Technical Agreement on sustainability criteria for 

biomass for energy purposes, whereas NTA 8081 is the certification scheme as such. 
Within this report NTA 8080/81 is used to address the whole sustainability system. Until 
March 2012 15 organisations have received a NTA 8080 approved certificate 
(www.sustainable-biomass.org) 

http://www.sustainable-biomass.org/


 
ILUC mitigation case studies Tanzania | October 2012 

 

 
Pagina 12 van 51 

 

The outcomes of the survey and the feasibility study will be used to asses the 

ILUC risks and the respective mitigation potential within the Diligent project with 

regard to the hedges model. 

 

A1.2 - Aim of this report 

This report describes and analyses mitigation of possible indirect impacts of the 

Diligent project. In particular, it investigates two aspects: 

 How the approach taken minimises the risk of indirect impacts; 

 The extent to which a low risk of indirect impacts can be demonstrated. 

 

A1.3 - Low Indirect Impact Biofuels (LIIB) methodology 

Indirect land use change (ILUC) can occur when existing cropland is used to cover 

the feedstock demand of additional biofuel production. When the previous use of 

the land (e.g. food production) is displaced this can lead to expansion of land use 

to new areas (e.g. deforestation). This is particularly the case when the previous 

users of the feedstock (e.g. food markets) do not reduce their feedstock demand 

and/or demand-induced yield increases are insufficient to produce the additional 

demand. ILUC can lead to higher greenhouse gas emissions and loss of 

biodiversity. In order to prevent or minimise ILUC and other unwanted indirect 

impacts from bioenergy, different production models have been proposed that 

prevent indirect impacts at a project level (Ecofys, 2010). Together with different 

partners and experts, Ecofys developed the Responsible Cultivation Area (RCA) 

methodology (Ecofys, 2010) and the Low Indirect Impact Biofuels (LIIB) 

methodology (LIIB, 2011). NL Agency commissioned Ecofys to assess possible 

ILUC effects and mitigation efforts of this project’s approach in Tanzania, while at 

the same time further refining the LIIB methodology. 

 

The LIIB methodology is developed to enable cost-effective and objective 

verification of biofuels with a low risk of unwanted indirect effects. The overarching 

principle for preventing unwanted indirect effects is to realize additional biomass 

production for biofuels, thereby preventing displacement of previous functions of 

the land. By not displacing food or feed production, the risk of competition with 

food is minimised. At the same time this will also minimise the risk that the 

production of biofuel feedstock displaces food or feed production which could lead 

to expansion of food and feed production in other areas (ILUC). The LIIB 

methodology comprises four ILUC mitigation solutions: 

1. “Unused” land. 

2. Yield increases above business-as-usual scenario 

3. Integration in existing plantations or  

4. Residues and wastes 

 

The draft certification module developed by Ecofys is currently being field-tested 

by local partners in four international pilots (LIIB, 2012). NL Agency wants to 

support the further development of this certification module for low indirect impact 

biofuels and at the same time support the better understanding and mitigation of 

potential indirect effects in the Tanzanian projects.  
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A1.4 - Reading guide 

The following chapter analyses the Diligent project using the LIIB methodology. 

The third chapter analyses what the potential amount of jatropha biofuel could be 

when this approach would be applied in other places. The conclusions are 

presented in the final chapter.  

 

A2 - Application of the LIIB methodology 

 

The following sections analyse the results from the pilot test sites with a focus on 

ILUC mitigation. The Low Indirect Impact Biofuels methodology (LIIB) is used to 

assess whether low indirect impacts can be demonstrated and whether the 

information available is sufficient for a LIIB certification.  

 

A2.1 - How the project minimises indirect impacts 

DTZ uses a smallholder model for the production of jatropha oil which could lead 

to a lot of small displacements at every outgrower. The business model followed in 

Tanzania could avoid this risk in two possible ways.  

 

First, the field officers of DTZ convince and train the smallholders to gather the 

fruits of already existing jatropha trees by offering a minimum price for 10 years. 

Traditionally, jatropha is used in Tanzania by farmers to demarcate and fence the 

land, ensuring privacy around homesteads, for the protection of domestic animals 

and for the protection of food or cash crops. Separate jatropha trees provide 

shade. So there is already a harvesting potential without any need for cultivation 

upfront. Assuming the jatropha seeds from these trees were not used previously, 

there would be no displacement. Former uses of jatropha for soap or fuel are not 

reported in the assessed area, as this requires processing facilities, which were not 

in place.  

 

Secondly, the field officers promote the planting of jatropha as hedges thereby 

mainly replacing grass, Euphorbia tirucalli4 and different species of local thorny 

bushes. When the existing hedges and fences had no productive function there is 

no displacement of provisioning services5 when using them for providing jatropha 

seeds. Practices to enhance the yield of jatropha are not applied. Pruning to 

prevent too much shadow for the hedged crop plantation is the only work related 

to the jatropha hedges once established, besides the collection of fruits (p. 6 

Diligent Energy Systems, 2011). The additional production in this case does not 

lead to a displacement of previously productive land, so there is almost no ILUC. 

 It is quite unlikely that displaced Euphorbia tirucalli will be cultivated somewhere 

else, until there is an economical, technical and practical use in place. 

 
4  Euphorbia tirucalli could also be cultivated as an energy crop, however there is not yet an 

established industry using Euphorbia tirucalli. The Dutch Fact Foundation conducted a 
feasibility study in January 2011 to gain biogas from Euphorbia tirucalli (Fact Foundation, 
2011).   

5 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 food (including 
seafood, gamecrops, wild foods, and spices), water, minerals medicines, biochemicals, 
energy (e.g. hydropower, biomass fuels), building material, sand fibres. 
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Diligent’s survey of 2708 smallholders in January 2012 revealed that only 6.5% 

had formal registered land rights. Therefore it is difficult to assess the status of 

the land before cultivating the hedges from government records. For the 

assessment of the project the reference data is the start of DTZ’s operations.  

 

According to the smallholder survey conducted by DTZ (Diligent Energy Systems, 

2012), 64% of the trees have reached a productive age, being planted several 

years ago, but have just not been used as productive hedges. In practice, the 

planting density varies tremendously.  

 

Farmers tend to increase density over time as they put the prunings from their 

jatropha into the ground in between the existing bushes, to achieve an 

impenetrable fence over time (often over several years). Therefore, it is often 

impossible to determine a definite establishment year. Planting goes on 

incrementally. The land function remains unchanged, because the jatropha 

substitutes other hedges (p. 15, Diligent Energy Systems, 2011). An unproductive 

hedge was transformed into a productive hedge, thereby providing some 

additional income. It is therefore assumed that 64% of the jatropha were not 

subject to land use change and thereby did not lead to ILUC. 

 

For the other jatropha cultivation in hedges, DTZ argues that any replacement of 

feed or cash crops by jatropha is not economically viable for the smallholders, as 

jatropha only realises a small source of additional income that could never become 

the main source of income. DTZ expects that a smallholder could gain an annual 

profit of 36 US$ per hectare surrounded by jatropha. Referring to a master thesis 

at the University of Hohenheim, DTZ concluded that even with low yields food 

crops are much more profitable for smallholders than jatropha (p.17, Diligent 

Energy Systems, 2011). From the survey 1.5% of the smallholders indicated that 

former land use consisted of food or cash crops. In this case there would have 

been a displacement. 

 

Amongst the four ILUC mitigation options in the LIIB methodology, further 

outlined in chapter 2.2, only the “unused” land solution is applicable in this 

context. Jatropha in hedges qualifies for “unused” land as no provisioning services 

were provided by the hedges. As the cultivation model in hedges is dominating, 

we will assess the production from this model in detail using the LIIB methodology 

for “unused land” in the following section. Cultivation on small plantations would 

also need to be assessed using the same methodology. As only four smallholders 

apply this cultivation model and insufficient data is available for analysis, the 

production from this cultivation model is not considered further.  

 

A2.2 - Demonstrating low indirect impacts  

This section describes the proposed LIIB methodology for yield increase projects. 

The section follows the four key steps in the LIIB methodology (Ecofys et al., 

2011): 

a) system boundary,  

b) project acceptance requirements (additional production),  

c) baseline methodology,  

d) monitoring additional production.  
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The review follows this stepwise approach from a)-d), with the explanation from 

the LIIB methodology to each step in the box in italic. For more information and 

the other methodologies, see Ecofys, RSB and WWF (2011).   

 

Although the “unused land” methodology was developed with larger cultivation 

areas in mind, we will apply the “unused” land methodology to evaluate whether 

cultivation in hedges can be regarded as production on unused land, as the thesis 

is that the former hedges provided no provisioning services before (i.e. were 

unused). 

 

a) System boundary 

The total area associated with the biofuel feedstock production that is no longer available 

for other provisioning services. This includes the area used for plantation(s), 

infrastructure, corridors, processing facilities, etc. 

In the case of Diligent, the area included in the system boundary consists of all 

the hedges around existing smallholder crop cultivation sites which are used for 

the production of jatropha seeds. The four smallholders (out of 2708) cultivating 

jatropha in a plantation model are not assessed. 

 

b) Project acceptance requirements 

Projects need to meet the following requirements to be accepted:  

I. Projects must have been notified to the Scheme Owner before project 

implementation on unused land and the project notification must have been 

confirmed by the Scheme Owner. [Prior notification reduces the effective free-rider 

potential.6]  

II. The site meets the land use change requirements of the European Renewable 

Energy Directive (RED) as set out in Article 17(3) – 17(5) 10.  

[Although LIIB focuses on indirect effects it is important that direct effects regarding 

sustainability are covered by the project. As a minimum the project needs to comply 

with the RED requirements.] 

III. There is no evidence that the measures carried out within the system boundary of 

the project cause negative physical effects on land productivity outside of the 

system boundary of the project. 

[This provision was included to ensure that intensification of land use for bioenergy 

is done sustainably and does not negatively impact production for other sectors in 

the same area]  

IV. The site has not been used for its provisioning services in the last five years.  

V. The site is located in a region with an excess potential of unused arable land that 1) 

is equally or more suitable for the crop of the project than the project site and 2) 

meets the above mentioned requirements of the RED.  

 

[Due to demographic developments the demand for food and feed in a region could be 

rising. The demonstration of an excess potential is important as a safeguard to possible 

future displacement. The excess potential condition is met if within a radius of 100km 

around the project similar land is available that equals at least five time the project site. 

For determining the availability of the excess potential the responsible cultivation area 

(RCA) methodology (Ecofys, 2010) can be used.] 

 

 
6 The free-rider potential consists of new plantations/farms on land that 1) meets the 

requirements of the RED, 2) did not provide provisioning services in the last 5 years, and 
3)that would also have occurred in the absence of biofuel demand. 
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I. The LIIB methodology is envisaged to be incorporated by existing certification 

systems for sustainable biomass production (e.g. NTA 8080/81 or the 

Roundtable on Sustainable Biofuels). When NTA 8080/81 would incorporate 

the LIIB methodology as an add-on module for indirect effects, projects 

should be notified to NEN as scheme owner before implementation. NEN is a 

partner in the project.  The LIIB methodology states that only projects that 

have applied prior to their implementation will be considered for certification. 

This is to reduce the free-rider potential. The free-rider potential consists of 

the projects that meet the requirements of the methodology but that are in 

fact not truly additional. In this case, existing production would not meet this 

requirement. 64% of the jatropha hedges already existed, before DTZ started 

its operation, so theses cultivations took place in the absence of biofuel 

demand. However there is no evidence that the jatropha seeds have been 

used before. In addition the remaining 36% would certainly qualify, as these 

jatropha trees were cultivated due to a biofuel demand. New hedges that 

have been notified would meet this acceptance requirement easily. 

II. NTA 8080/81 has been officially recognized by the European Commission in 

July 2012.  NTA 8080/81 requires a positive greenhouse gas balance for the 

cultivation process, which includes the effect of land use changes. Within NTA 

8080/81 the GHG balance is positive ranging from 35% to 70% depending on 

the end use.7 Provided that the smallholder will get certified according to NTA 

8080/81, this project acceptance criterion is met by DTZ.  

III. The cultivation of jatropha in hedges protects the surrounded cultivation site 

and negative effects on land productivity are not expected. 

IV. Determining whether the land was “unused” in the Diligent project: 

To assess whether the “unused” land could be demonstrated, i.e. no 

provisioning services have been provided, we have applied the unused land 

guidance (Ecofys, 2011). It is important to state that indirect effects can only 

be assessed against a counterfactual baseline scenario assumption, which 

describes what would happen without the project. In the actual case an ex-

post assessment is necessary, as the project is already established. These 

two constraints allow only distinguishing between a high risk versus a low risk 

of indirect effects. Due to the lack of complete information a full absence of 

indirect effects cannot be claimed. This constraint applies to all projects as 

complete information, 100% ensuring that not a single feedstock with 

provisioning services has been displaced, is almost impossible to gather. Due 

to this issue the LIIB methodology could only demonstrate a low ILUC risk, 

but not a biofuel production without any ILUC risks. 

The analyses follow a stepwise approach combined with checklists, as 

described in  

 

 

 

 

 

 

 

 

 

 

 

 
7 www.sustainable-biomass.org 
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Figure 1. 
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Figure 1: Decision tree for unused land 

 

First of all, the operator trying to demonstrate, that its production site is on 

“unused” land has to fulfil a pre-condition, i.e. the direct sustainability of its 

biomass must be safeguarded. When the pre-condition is met, the operator can 

use the guidance to help answer the first question and provide documentation for 

the respective answer.  

 

This decision tree is applied to the Diligent project in Table 1 below. 

 

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

Step 1: Did the project establishment 
displace provisioning services?
Checklist 1:  Stakeholders and services 
before project  establishment

Step 2: Have alternatives been 
implemented for displaced provisioning 
services?
Checklist 2: Alternatives and effects of 
their implementation

land
unused

land 
used

Yes

Yes

No

No

Yes

Unused Land Guidance
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Table 1: Applying the decision tree for “unused” land at the Diligent project   

Pre-condition Checkbox Documentation 

Is biofuel sustainability 

regarding direct effects 

taken into account? 

Yes, DTZ strives for NTA 

8080/81 certification. The 

feasibility study indicated that 

compliance with the RED land 

use requirements seems 

within reach.  

Feasibility study for 

smallholder group 

certification 

Step 1 Checkbox Documentation 

Did the project 

establishment displace 

provisioning services? 

No, hedges planted on area 

before were not providing 

provisioning services 

Feasibility study, 

Data base of 

smallholders 

(including GPS data) 

Checklist 1   

No other stakeholder used provisioning services from that area before. 

Step 2   

Not applicable as the answer to step 1 is no 

 

The feasibility study and the database comprising 2708 smallholder provide 

evidence that in general no provisioning services have been displaced. However, 

the survey of smallholders did indicate that 1.5% of the smallholders substituted 

other agricultural crops with jatropha. It is unclear to what extent the previous 

production was substituted (i.e. whether all previous provisioning services were 

replaced or only a part). As the number of smallholders applying a small plantation 

model for cultivating jatropha is small (4 smallholders) it is unlikely that they 

completely switched to jatropha production. In these cases it is likely that there 

was some displacement.  

 

It is difficult to state whether the land used by DTZ’s smallholders had high 

conservation value or high carbon stocks in the past, but according to the 

feasibility study it can be stated that since 1st January 2007 (NTA 8080/81 

reference date) the land has only been used for unproductive hedges. Here the 

biofuel production does not displace existing land use. The existing land use as a 

hedge remains unchanged; it is just extended to a hedge with provisioning 

services. Finally there are no intensive farming or yield increase practises that are 

applied to the jatropha cultivation, which also excludes irrigation.  

 

Based on the assessment following the unused land guidance it is therefore 

concluded that the majority of the smallholder indeed cultivates jatropha on 

previously “unused land.” 

 

V. The demonstration of excess potential is not relevant here, because the 

transformation from unproductive hedges into productive hedges is not 

competing with future demand for feed and food.  
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c) Baseline methodology 

Generally, the baseline for ‘unused’ land projects is zero (if the land was not used for 

other provisioning services before the project was implemented). 

The assessment using the unused land guidance shows that the baseline is indeed 

zero in the Diligent project, as unproductive hedges have been transformed into 

productive hedges. 

 

d) Monitoring methodology 

Monitoring consists of measuring the actual production of the project. All biofuel feedstock 

production is eligible for LIIB certification. 

The establishment of a database is a further step to improve monitoring. DTZ is 

aware of the number of trees and its field officers regularly visit the smallholders. 

Currently 2708 out of 5000 contracted smallholders have been visited. However in 

total DTZ collected seeds from 60,000 smallholders in 2011 (DTZ presentation 

2012). Due to the amount of smallholders it is unfeasible to visit all of them every 

year and to ensure that all the jatropha seeds are coming from hedges. In line 

with the certification requirements for NTA 8080/81 the smallholders should be 

visited frequently. The number of farmers to be visited to certify a group is 

determined by the square root of the group. For example to certify 2500 farmers, 

which are gathered within a group, at least 50 farmers need to be visited (p. 26 

Diligent Energy Systems, 2011). In general the NTA 8080/81 certificate is granted 

for five year, but yearly surveillance audits are conducted to monitor performance. 

If the smallholders will be successfully certified against NTA 8080/81the 

monitoring requirement of the LIIB methodology will be met as well.    

 

A2.3 - Data needed for further assessment 

For a further assessment the following data would be needed: 

 Concrete information on previous land use mentioning also the date of any land 

use change 

 More information on previous use of the hedges: it is unclear how hard the 

evidence is that previous hedges had no economic use value. Observations by 

the project partners suggests  that some bushes in the hedges in Arusha and 

Kilimanjaro regions were used for medicinal purposes, animal fodder, sisal and 

aloe vera. Also bushes whose leaves are apparently distributed as a natural 

fertiliser across the food plot. As well as bushes and trees whose wood is used 

as firewood for cooking, and as poles, or as building timber (personal 

communication Henny Romijn, April 2012).  

 Basic information on all the 60,000 smallholders who delivered seeds to DTZ or 

at least all the 5000 smallholders, who are contracted by DTZ. All smallholders 

need to be visited at least once. Further monitoring could be done on a sample 

basis. 
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A2.4 - Recommendations for (further) mitigation measures 

 

The business model of DTZ, focussing on smallholder cultivation in hedges, is 

perfectly suitable to ensure low ILUC risk biofuel production, however insufficient 

information, e.g. on loss of biodiversity and former land use, may prove an 

obstacle for successful certification. A better monitoring system including a 

continuously updated database covering all the smallholders contracted by DTZ 

needs to be implemented.  

The approach put forward in the feasibility study is already leading in this direction 

and the certification against NTA 8080/81 anyway requires a sound monitoring 

system. 

 

A2.5 - Additional benefits of the project 

Smallholders participating in the Diligent project realize an additional annual 

income of about 36 US$ per hectare surrounded with a previously unproductive 

hedges without a need for more working capacity. According to the project plan 

and confirmed in conversations with DTZ the average smallholder has about 1.73 

acre or 0,7ha (p. 9, Diligent Energy Systems, 2009). So the average additional 

annual income per smallholder are 25.2 US$. This extensive farming model 

requires a reduced amount of work from the smallholders which is limited to 

planting the seeds, some degree of pruning and collecting the fruit, which could be 

harvested in times with low labour requirements for other crops (p. 20, Diligent 

Energy Systems, 2011). In addition the field officers of Diligent advise the 

smallholders on agricultural issues and provide them with training on 

sustainability. 

 

A3 - Potential 

 

The Diligent project demonstrated that the cultivation of jatropha in hedges is a 

means for low ILUC risk biofuel production. In this chapter the potential of this 

approach is assessed for all smallholders in Tanzania. 

 

According to the data of the assessed smallholders provided by DES, the average 

number of trees planted is 499 per smallholder, whereas the average length of the 

fence is 104 metres and the average planting rate is 3-4 trees per metre. The 

division of the average length of the fence by the trees planted per metre results 

in 356 trees. The mismatch with the average number of trees planted is explained 

by the number of answers provided, as not all the smallholders answered all the 

questions. For the estimation of the potential two scenarios with 356 and 499 will 

be calculated. It is decided to use the number of trees instead of hectares 

cultivated as the lack of information regarding the width of the fence makes it 

difficult to calculate the hectares cultivated. Both scenarios are calculated with 

0,25kg of seeds per tree and 0,3kg of seeds per tree, as this takes into account 

the adjusted 1kg per running metre mentioned in personal communication with 

DTZ.  
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Table 2: Estimation of the PPO potential 

  
Scenario 1 
Field data 

Scenario 2 

Survey of 
smallholders  

Average no. of trees 356 499 

No. of smallholders 2.708 2.708 

Total trees 964.048 1.351.292 

Seed production kg kg 

A. 0,25kg seeds / tree 241.012 337.823 

B. 0,3 kg seeds /tree 289.214 405.388 

PPO (extraction rate 22%) kg kg 

A. 0,25kg seeds / tree 53.023 74.321 

B. 0,3 kg seeds /tree 63.627 89.185 

In the hedges model around 53t of pure plant oil (PPO) respective 89t of PPO 

would be produced by the assessed 2708 smallholders of DTZ, provided that all 

the trees are mature. For all the 5000 contracted smallholders the maximum oil 

yield (scenario 2with 0,3kg seeds per tree) would be 164t PPO.  

 

The Tanzanian Bureau of Statistics mentions an agricultural population of 

24.743.990 (for the year 2002.8 Actual data are not provided. Assuming that a 

typical household consists of five people and that these households would qualify 

as smallholders, there would be around 4.9 million smallholders in Tanzania. Due 

to the lack of information about the actual number of smallholders in Tanzania this 

is obviously only a rough estimation. If all Tanzanian smallholders would cultivate 

jatropha in hedges, these 4.9 million smallholders could realize an annual 

production of 96kt PPO9.  

 

Put into perspective this equals the full biodiesel consumption in the Netherlands 

in 2011, which was around 95kt (Biofuels Barometer, 2011).  

 

A4 – Conclusion 

 

Cultivation of jatropha in hedges as a means for Low ILUC risk biofuels production 

The assessment of the Diligent project with regard to the mitigation of ILUC 

effects revealed that cultivating jatropha in unused hedges is a sensible strategy 

to minimise indirect impacts. The transformation of an unproductive hedge in a 

productive hedge does not lead to indirect impacts due to displacement. However, 

it is a challenge to verify in practice that the hedges were indeed unproductive 

before and/or that the jatropha from existing shrubs was not already used. 

Complete information in order to be 100% sure that no displacement took place is 

unfeasible to get.  

This has to do with the availability of data and the reliability of the data (jatropha 

only makes up a small part of the smallholder systems, which rarely have 

extensive administrative management systems).  

 

 
8 http://countrystat.org/tza/cont/pxwebquery/ma/215cpo010/en 
9 Calculated as 4,900,000 smallholders * 356 trees / smallholder * 0,25 kg seeds / tree / 

year * 22% PPO extraction rate. 

http://countrystat.org/tza/cont/pxwebquery/ma/215cpo010/en
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Based on the information available for this assessment, it could nevertheless be 

stated that DTZ produces biofuels with low risk of ILUC.  

 

Demonstration of low ILUC risk biofuels production with the LIIB methodology 

The LIIB methodology works in practise and is a suitable tool to demonstrate low 

ILUC risk biofuel production at DTZ. A sharp definition of the system boundary was 

possible, which excluded only 4 out of 2708 smallholders, who cultivated jatropha 

in small plantations. The demand for biofuels led to the additional use of the 

hedges, which had previously been unproductive. The majority of the smallholders 

did not displace any previous provisioning services and therefore met the 

conditions for unused land. As already mentioned above an ex-post assessment 

has always a slight risk that some small displacement took place. It is very likely 

that NTA 8080/81 will be approved by the European Commission to qualify for the 

fulfilment of the RED, so in case of a successful certification DTZ could ensure a 

sustainable production, which is also a key requirement for a LIIB certification.   

 

However, there is need for adjustment to reflect the challenges to verify and 

demonstrate this low risk in a rural African context. The field testing of the LIIB 

methodology led to the conclusion that the current requirements could be hardly 

fulfilled by smallholders. The experts from TUE stated that “frequent visits to the 

spread out and very hard-to-reach smallholders is very expensive, and could make 

certification financially unattractive. There is also clearly a limit to the type of 

reliable information that one can extract from these people, not because they 

would be uneducated but because life is too complex and they don't remember the 

exact details, just like we do not remember exactly in which year we planted that 

particular bush X in our back garden. Reality in Sub-Saharan Africa is much less 

amenable to neat classification and calculation than what we, here in the west, 

think are possible.” 

 

A trade-off needs to be made between facilitating the access of smallholders into 

the systems and the risk of insufficient information. In general, it could be stated 

that as a minimum smallholders need to be registered and frequently monitored 

combined with proper recording of the gathered data.  

 

For smallholders to be interested in such a system the benefit of participating 

needs to be clear; the efforts of ensuring the production of sustainable low indirect 

impact biofuels needs to be awarded by potential off-takers willing to pay a 

premium for that, as for the smallholders as such sustainability is not relevant, but 

the high costs associated with that. The project partners expressed their concerns 

that the aviation industry is not yet interested in that, as they currently only were 

asked to provide evidence that the biofuel used for testing in their planes is really 

of biological origin. We expect that will change when biokerosene is more regularly 

used and especially when users want to use it under the RED.  

 

In general group certification of thousands of smallholders against NTA8080/81 is 

challenging and demonstrating low ILUC risks with the LIIB methodology will 

certainly add complexity. However if the NTA 8080/81 group certification is 

successful, an LIIB certification is also feasible with small additional efforts. 
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Appendix B: WUR – Analysis of Low Indirect Impact 

animal feed from jatropha press cake 
 

 

B1 - Introduction 

B1.1 - Animal feed from jatropha press cake 

The project “Animal feed from jatropha press cake” is analysing the opportunity of 

an increased economical use of residues within the production of jatropha based 

biofuel and is implemented by the Wageningen University and Research centre 

(WUR) together with Diligent Energy Systems (DES) and local partners. It is 

subsidized by the Global Sustainable Biomass Fund from NL Agency 

(www.agentschapnl.nl). Throughout the report the project will be referred to as 

“WUR Project”. 

 

Jatropha curcas (in the report referred to as “jatropha”) is a perennial drought 

resistant oil-bearing shrub or small tree. Originally from Central America it is 

nowadays known in sub-tropical and tropical countries. Traditionally jatropha has 

been used as living fence and for the production of soap, medicine and fuel for 

lamps. The seeds of jatropha contain between 20-30% of non-edible oil, making 

the crop interesting for biofuel production. Press cake refers to the residues left 

after the pressing process, consisting of the jatropha seed and the hulls of the 

seeds. Unprocessed jatropha press cake contains various toxic and anti-nutritional 

compounds (trypsin inhibitor, lectins [Curcin], saponins, phytate and phorbol 

esters). Detoxified jatropha press cake is a possible protein rich animal feed and 

would increase the economics of jatropha cultivation significantly.  

 

The WUR project has the following goal: ”To test the possibilities, and 

demonstrate the benefits, of producing animal feed from jatropha press cake, as a 

way to improve the overall sustainability of the jatropha biofuel production chain 

and to strengthen income generation possibilities from jatropha seed production 

for poor rural farmer” (p. 9, Bruins, 2009). 

 

A feasibility study, as a first outcome has revealed the following (Bruins, no date): 

 The detoxification of the jatropha press cake to use them as animal feed is 

feasible from a technical point of view. It is seen as a promising method to 

increase the value in the production chain from jatropha seed to jatropha pure 

plant oil (PPO). But for now no final decision about the economic viability could 

be made, since the cost of production for the animal feed are not entirely clear. 

Only a detailed process analysis can answer this question. 

 At present, the press cake is processed into briquettes and is used as a 

substitute fuel for cooking or heating. Therefore the briquettes compete directly 

with the animal feed in this production chain.  

 

 

 

 

http://www.agentschapnl.nl/
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Recently WUR was successful in separating up to 70% of the protein fraction from 

jatropha press cakes and has studied the pre-treatment of biomass to get animal 

feed for cattle. These 70% protein fractions are included in only 20% of the press 

cake, whereas the remaining 80% of the press cake contains low protein not 

suitable for animal feed.10 WUR is providing its expertise in setting up a pilot plant 

for the detoxification of jatropha. The press cake for the detoxification is delivered 

by Diligent Tanzania Ltd (DTZ), a former subsidiary of DES. It is important to note 

that the project was temporarily put on hold in April 2012 due to the divestment of 

DTZ by DES.  

 

B1.2 - Aim of this report 

This report assesses whether the approach used in the WUR project demonstrably 

minimises indirect impacts from jatropha by applying the Low Indirect Impact 

Biofuel (LIIB) methodology (see also next section). In particular, it investigates 

two aspects: 

 How the approach taken minimises the risk of indirect impacts; 

 The extent to which a low risk of indirect impacts can be demonstrated. 

 

B1.3 - Low Indirect Impact Biofuel (LIIB) methodology 

Indirect land use change (ILUC) can occur when existing cropland is used to cover 

the feedstock demand of additional biofuel production. When the previous use of 

the land (e.g. food production) is displaced this can lead to expansion of land use 

to new areas (e.g. deforestation). This is particularly the case when the previous 

users of the feedstock (e.g. food markets) do not reduce their feedstock demand 

and/or demand-induced yield increases are insufficient to produce the additional 

demand. ILUC can lead to higher greenhouse gas emissions and loss of 

biodiversity. 

 

In order to prevent or minimise ILUC and other unwanted indirect impacts from 

bioenergy, different production models have been proposed that prevent indirect 

impacts at a project level (Ecofys, 2010). Together with different partners and 

experts, Ecofys developed the Responsible Cultivation Area (RCA) methodology 

(Ecofys, 2010) and the Low Indirect Impact Biofuels (LIIB) methodology (LIIB, 

2011). NL Agency commissioned Ecofys to assess possible ILUC effects and 

mitigation efforts of this project’s approach in Tanzania, while at the same time 

further refining the LIIB methodology. 

 

The LIIB methodology is developed to enable cost-effective and objective 

verification of biofuels with a low risk of unwanted indirect effects. The overarching 

principle for preventing unwanted indirect effects is to realize additional biomass 

production for biofuels, thereby preventing displacement of previous functions of 

the land. By not displacing food or feed production, the risk of competition with 

food is minimised. At the same time this will also minimise the risk that the 

production of biofuel feedstock displaces food or feed production which could lead 

to expansion of food and feed production in other areas (ILUC).  

 
10 Personal communication with Marieke Bruins from WUR on 26th September 2012 
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The LIIB methodology comprises four ILUC mitigation solutions: 

1. “Unused” land. 

2. Yield increases above business-as-usual scenario 

3. Integration in existing plantations or  

4. Residues and wastes 

 

The draft certification module developed by Ecofys is currently being field-tested 

by local partners in four international pilots (Ecofys 2011). NL Agency wants to 

support the further development of this certification module for low indirect impact 

biofuels and at the same time support the better understanding and mitigation of 

potential indirect effects in the Tanzanian projects. 

B2 - LIIB methodology not applicable to the WUR project 

 

As stated above the LIIB methodology is designed to enable biofuel feedstock 

producers to demonstrate and claim a low ILUC risk of their biomass. A claim that 

a biofuel is low ILUC risk can only be made if the biofuel feedstock used is 

produced in a low ILUC way. In the case of the WUR project, jatropha press cake 

is an output of the biofuel production but not an input. Even if jatropha press cake 

would be used to produce biofuels, the LIIB ILUC mitigation strategy could still not 

be applied because jatropha press cake is a product or co-product rather than a 

residue, since some 70% of the total jatropha output consists of press cake 

compared to some 30% jatropha oil.  

 

In the WUR project a positive ILUC effect is created in the animal feed sector. 

Animal feed from jatropha press cake might reduce the need for carbon intensive 

soymeal and therefore might lead to GHG savings. However, LIIB cannot be used 

to claim this benefit as LIIB is unable to assess relations between the feed and fuel 

markets. The positive effect of jatropha press cake occurs not by additionally but 

by substitution, and occurs in a different sector than the biofuel sector, therefore 

lacking the direct link with the producer. 

 

Ecofys developed the LIIB methodology as a practical tool which can easily 

implemented by biofuel producers. If we would use the LIIB methodology to 

allocate the positive ILUC effect of co-product substitution, we would enter the 

field of causal-descriptive modelling, which goes against the basic idea of LIIB that 

low ILUC biofuel production can be demonstrated by a direct link between the 

biomass producer and additional biomass production. 

 

Relations between the feed and fuel markets are highly complex and subject to 

modelling in large agro-economical equilibrium models such as IFPRI-MIRAGE for 

the IFPRI study. The positive effect of this relation leads to lower ILUC factors in 

the model. Ecofys’ LIIB methodology is not designed and not suitable to be used 

to ‘model’ an ILUC-benefit of co-product use for feed and transfer this benefit and 

corresponding LIIB claim to the oil used to produce biofuels.  

 

Our conclusion is therefore that the LIIB methodology is not applicable to the WUR 

project as jatropha press cake is not a residue and more fundamental, the press 

cake is an output of the biofuel production instead of an input, meaning that it is 

not used as biofuel feedstock but rather for animal feed. Other ILUC mitigation 

strategies in LIIB like unused land or yield increase are also not applicable here, as 

the basis requirements are not met.  
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Appendix C: Max Havelaar - Analysis of Low Indirect 

Impact Biofuels from Fairtrade jatropha in Tanzania 
 

 

 

C1 - Introduction 

 

C1.1 - Feasibility Study Fairtrade Certification Jatropha 

The project “Feasibility Study Fairtrade Certification Jatropha” coordinated by Max 

Havelaar receives funding from NL Agency’s Global Sustainable Biomass Fund. The 

project is looking into the possibilities of inter-cropping maize and jatropha on 

Fairtrade farms in Tanzania.  

 

Jatropha curcas (further referred to as “jatropha”) is a perennial drought resistant 

oil-bearing shrub or small tree. Originally from Central America it is nowadays 

known in sub-tropical and tropical countries. Traditionally, jatropha has been used 

as living fence and for the production of soap, medicine and fuel for lamps. The 

seeds of jatropha contain between 30-35% of non-edible oil, making the crop 

interesting for biofuel production. In Tanzania, jatropha is mainly grown by 

smallholders in hedges as a living fence and on some small plots.  

 

The Max Havelaar project investigates the feasibility of Fairtrade certification of 

intercropping jatropha in maize plots and aims to demonstrate that by introducing 

good maize seed varieties, healthy fertiliser systems and good agricultural 

practices, farmers can increase the productivity of their land allowing cultivation of 

Jatropha without losing food production. Based on the results of first sub-studies, 

three pilot test sites were set up to investigate and accomplish the following aims: 

1. Introduction of a mixed cropping system for jatropha and food crops (maize). 

2. Prove that Maize can be grown together with jatropha (Due to rumours and 

failed plantings there is a perception among the farmers that jatropha affects 

other crops negatively). 

3. Prove that jatropha seedcake is as good as organic manure as a fertilizer. 

4. Prove that by introducing good food seed varieties, healthy fertilizer systems 

and good agricultural practices, farmers can use 40% of their land for 

Jatropha without losing food production. (This requires a 66% increase in 

food production)” (Eshuis, 2011) 

Although it is not the key focus of the project, the approach used provides 

opportunities for minimising indirect impacts (e.g. ILUC).  

 

C1.2 - Aim of this report 

This report assesses whether the approach used in the Max Havelaar project 

demonstrably minimises indirect impacts from jatropha by applying the Low 

Indirect Impact Biofuel (LIIB) methodology (see also next section). In particular, it 

investigates two aspects: 

 How the approach taken minimises the risk of indirect impacts; 

 The extent to which a low risk of indirect impacts can be demonstrated. 
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C1.3 - Low Indirect Impact Biofuel (LIIB) methodology 

Indirect land use change (ILUC) can occur when existing cropland is used to cover 

the feedstock demand of additional biofuel production. When the previous use of 

the land (e.g. food production) is displaced this can lead to expansion of land use 

to new areas (e.g. deforestation). This is particularly the case when the previous 

users of the feedstock (e.g. food markets) do not reduce their feedstock demand 

and/or demand-induced yield increases are insufficient to produce the additional 

demand. ILUC can lead to higher greenhouse gas emissions and loss of 

biodiversity. 

 

In order to prevent or minimise ILUC and other unwanted indirect impacts from 

bioenergy, different production models have been proposed that prevent indirect 

impacts at a project level (Ecofys, 2010). Together with different partners and 

experts, Ecofys developed the Responsible Cultivation Area (RCA) methodology 

(Ecofys, 2010) and the Low Indirect Impact Biofuels (LIIB) methodology (LIIB, 

2011). NL Agency commissioned Ecofys to assess possible ILUC effects and 

mitigation efforts of this project’s approach in Tanzania, while at the same time 

further refining the LIIB methodology. 

 

The LIIB methodology is developed to enable cost-effective and objective 

verification of biofuels with a low risk of unwanted indirect effects. The overarching 

principle for preventing unwanted indirect effects is to realize additional biomass 

production for biofuels, thereby preventing displacement of previous functions of 

the land. By not displacing food or feed production, the risk of competition with 

food is minimised. At the same time this will also minimise the risk that the 

production of biofuel feedstock displaces food or feed production which could lead 

to expansion of food and feed production in other areas (ILUC).  

The LIIB methodology comprises four ILUC mitigation solutions: 

1. “Unused” land. 

2. Yield increases above business-as-usual scenario 

3. Integration in existing plantations or  

4. Residues and wastes 

 

The draft certification module developed by Ecofys is currently being field-tested 

by local partners in four international pilots (LIIB, 2011). NL Agency wants to 

support the further development of this certification module for low indirect impact 

biofuels and at the same time support the better understanding and mitigation of 

potential indirect effects in the Tanzanian projects. 

 

C1.4 - Reading guide 

The following chapter analyses the Max Havelaar project using the LIIB 

methodology. The third chapter analyses what the potential amount of jatropha 

biofuel could be when this approach would be applied in other places. The 

conclusions are presented in the final chapter. 
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C2 - Application of the LIIB methodology 

 

The following sections analyse the results from the pilot test sites with a focus on 

ILUC mitigation. The Low Indirect Impact Biofuels methodology (LIIB) is used to 

assess whether low indirect impacts can be demonstrated and whether the 

information available is sufficient for a LIIB certification.  

 

C2.1 - How the project minimises indirect impacts 

The concept of the intercropping model tested on the three sites is to add jatropha 

to existing maize cultivation. The aim is to use existing land to cultivate the 

jatropha plants, while maintaining food production levels. This requires a yield 

increase of the food production in order to avoid displacement and allow growing 

additional jatropha on the same site. The figure below illustrates the concept. The 

figures are taken from the best practice example from the Moshi test site. (Max 

Havelaar and Jatropha.pro, 2011; Max Havelaar, 2010). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Illustration of increased productivity after integration of “alley” 

intercropping with jatropha.  

 

Previously there was 100% food crop (maize) cultivation with relative low yields. 

After the implementation of the intercropping model, maize is cultivated on 60% 

of the area with increased productivity (producing at least the same amount of 

maize as before) and in addition jatropha cultivation on 40% of the area. In order 

to avoid displacement by the jatropha production it is crucial that the maize yield 

is increased by 66%, so that the absolute maize yield of the previous cultivation 

area is maintained. The amount of jatropha that could claim low ILUC risk biofuel 

production is determined by the maize yield increase, which compensates the 

reduction of the maize cultivation area thereby maintaining or increasing the 

previous absolute maize yield. In other words, if the maize yield increase would 

only allow for freeing-up 30% of the land without causing decreased absolute 

maize yields only the jatropha cultivated on this 30% could eventually become 

LIIB certified.  

 

Amongst the four ILUC mitigation options in the LIIB methodology, the increased 

yield methodology is therefore the most applicable in this context. Another 

argument for the yield increase ILUC mitigation strategy is that the overall 

production of the land increases.  

 

Before increased land productivity  After increased land productivity 

 

MAIZE 
 
 

Maize Yields (+66%): 2.46 t/ha 

 

 

 

Area for Maize Cultivation = 0.21 ha 
Maize Yields: 0.5 t  

 

 

MAIZE 

 

Ø-Yields: 1.48 t/ha 

 

Area for Maize Cultivation = 0.34 ha 

Maize Yield = 0.5 t 

 J A T R O P H A
 

 J A T R O P H A
 

 J A T R O P H A
 

 J A T R O P H A
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As the LIIB methodology was developed to assess yield increase for one single 

crop, the assessment in this case needs to be extended by the qualitative 

requirement, that the maize yield increase must compensate the loss of land, 

which is then used for jatropha cultivation. 

    

C2.2 - Demonstrating low indirect impacts 

This section outlines the proposed LIIB methodology for yield increase projects. 

The section follows the four key steps in the LIIB methodology (Ecofys et al., 

2011): 

a) system boundary,  

b) project acceptance requirements (additional production),  

c) baseline methodology,  

d) monitoring additional production.  

 

The methodology is applied to the Bukoba and to the Moshi test sites. The third 

test site, Mbinga, will be excluded from this analysis due to lack of data. 

 

The three test sites are distributed over Tanzania (see Figure 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Location of three test sites: Bukoba in the northwest of Tanzania next 

to lake Victoria, Moshi in the northeast close to the Kenyan border, and Mbinga in 

the southwest of Tanzania close to lake Malawi (Havelaar et al., 2011). 

It is important to note that only the test sites in Bukoba and Moshi are assessed, 

as there were no actual data available for the test site in Mbinga.  

The system boundary consists of the demonstration plot, selection plot, the 

nursery, infrastructure, natural corridors. Figure 1 below presents a schematic lay-

out of the structure of the pilot test sites. 

 

 

a) System boundary 

The system boundary is made up of all the management units in which the yield increasing 

project activity is implemented. Management units cannot be split for the purpose of 

certification. 
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1) Seeds selection plot  

2) Nursery 

3) Demo plot (intercropping) 

4) Farmers training area 

5) Jatropha hedge surrounding the whole pilot test site 

 

Figure 3: Structure of pilot test sites (free after Van Peer, 2010) 

 

 

b) Project acceptance requirements  

Projects need to meet the following requirements to be accepted: 

I. The site meets the land use change requirements of the RED as set out in Article 17(3) 

– 17(5)  

[Although LIIB focuses on indirect effects it is important that direct effects regarding 

sustainability are covered by the project. As a minimum the project needs to comply 

with the RED requirements.] 

II. There is no clear indication that the measures carried out within the system boundary 

of the project cause negative physical effects on land productivity outside of the system 

boundary of the project. 

[This provision was included to ensure that intensification of land use for bioenergy is 

done sustainably and does not negatively impact production for other sectors in the 

same area] 

III. Projects must have been notified to the Scheme Owner before implementation of the 

yield increasing project activity and the project notification must have been accepted by 

the Scheme Owner. 

[Prior notification reduces the effective free-rider potential] 

IV. Projects must expect an average yield increase compared to the baseline of at least 

20% within the project acceptance period. Guidance on the baseline is given below. 

Please note that in this case the maize yield increase must compensate the 

loss of land, which is then used for jatropha cultivation. The fulfilment of the 

general requirement for 20% yield increase is not sufficient here.  

3 

5 

4 

1 

2 
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I. The Max Havelaar project team identified sustainability requirements for the 

jatropha production chain, which were then reflected in the Fairtrade 

Jatropha Certification requirements (Max Havelaar, no date). The jatropha 

production has to maintain these new criteria to gain a possible fairtrade 

label should this come available in the future. Land use change 

requirements of the RED as set out in Article 17(3) – 17(5) were met as no 

land use change takes place (i.e. cropland remaining cropland). As an 

annual crop (maize) is replaced by a perennial crop (jatropha) the impact on 

carbon stock is assumed to be positive. 

II. There is no evidence that the measures carried out within the system 

boundary of the project cause negative physical effects on land productivity 

outside of the system boundary of the project. 

III.  The LIIB methodology is envisaged to be incorporated by existing 

certification systems for sustainable biomass production (e.g. Fairtrade 

Labelling, NTA 8080/81 or the Roundtable on Sustainable Biofuels). The 

projects have to notify the Scheme Owner before implementation of the 

integration/increased productivity model. When the LIIB methodology would 

be incorporated into the Fairtrade system as an add-on module for indirect 

effects, projects should be notified to for instance Max Havelaar/Fairtrade 

Labelling Organisation (FLO) 

IV. In order to use 40% of previous maize cultivation area for jatropha the 

maize yield on the remaining 60% of the cultivation area needs to be 

increased by 66%. For the assessment it is important that the maize yield 

increase really frees-up land for jatropha production by maintaining or 

enhancing absolute maize yields on less maize cultivation area. 

 

Maize yields Bukoba 

Overall, the agronomic growing conditions are good in this area. Farmers could 

easily improve existing yields, while using sound agricultural practices. As 

baseline, an average yield of 2.07 t/ha was applied, reported by the district office 

for this area. In order to realise the 66% maize increase, the average maize yield 

would need to be 3.35 t/ha in this area, indicated by the red bar in  

Figure .  
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Figure 4: First round of maize yield Bukoba (source: Max Havelaar, 2010) 

None of the sites already reached the aspired 66% yield increase. The best test 

site achieved 3.28 t/ha yields, 62% over benchmark. This does not mean that the 

jatropha cultivation in general could not claim low ILUC risks. However the 

correlation between maize yield increase and maize area must be calculated with 

regard to maize yield for 100% of the area. The latter must remain stable so the 

maize yield increase determines the area which could be used for low ILUC 

jatropha production. In addition the outcomes of the calculation needs to proven 

in practice.  

 

Maize yields Moshi 

As a baseline an average yield of 1.48 t/ha was applied (recorded by a 

neighbouring farmer). The 1.3 t/ha average yield reported by the district office 

was not used, as it was considered to be too low. Assuming the 1.48 t/ha average 

maize yield, the aspired 66% required to maintain the existing maize output whilst 

decreasing overall maize cropping area would equal 2.46 t/ha in this area 

(indicated by the red bar in  
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Figure 5: First round of maize yield Moshi (source: Max Havelaar, 2010) 

In Moshi four of the fields (out of five) reached the aspired 66%.  The best test 

site achieved 4.27 t/ha, which is about 288% over benchmark. These four test 

sites could therefore successfully claim low ILUC risk biofuel production with 

regard to the jatropha cultivation on 40% of the respective area. 
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In this case, not all data is available for setting the baseline according to the 

method in the field-testing version of the LIIB methodology. However, the project 

partners set a static baseline using data on maize yield provided by the district 

offices (2.07 t/ha for the Bukoba test site) and by a neighbouring farmer (1.48 

t/ha for the Moshi test site). The baselines are referred to as average maize yields 

in this area. Only condition 1.b. for setting the baseline is fulfilled, as no historical 

data (2.) or future expected yields (3.) were taken into account.   

 

 

Max Havelaar (2011) indicates that they were monitoring especially maize and 

jatropha yield as well as data on soil, climate and agriculture measures applied. In 

addition a monitoring system needs to be established to ensure that the area used 

for jatropha production is indeed not leading to reduced absolute maize yields. 

Correlation calculations between the maize yield increase and the amount of land 

that is freed-up for jatropha production have to be made on regular basis for each 

plot to safeguard overall maize production and low ILUC risk biofuel production. 

 

c) Baseline Methodology: 

The Baseline is set as follows: 

1. Determine Y b,t=0 : the baseline yield for the biofuel feedstock for the current year. 

This baseline yield for the current year (t=0) is set equal to the highest of the 

following two values: 

a. The average yield of the project site during the last 5 years; or 

b. The expected yield of similar producers in the current year. This value is 

determined by the current-year value of yield trend line of similar 

producers. The yield trend line is taken as the best linear fit for the annual 

yield values in the last ten years. Similar producers are defined as 

producers that are: 

 

i. Located in the same geographic region; and 

ii. Subject to similar growing conditions in terms of soil quality, 

topography and climatic conditions; and  

iii. Use a similar management model. The type of management models 

will depend on the crop and region. For palm oil in South East 

Asia, the pilot location, the following models are distinguished: 

1. Independent small holder 

2. Plasma small holder 

3. Centrally controlled and owned large scale plantation 

2. Determine Ygr: the average annual yield growth rate for the last 10 years for similar 

producers based on the same information as described under 1b above. 

3. The baseline yield in future years, x years after the current year, (Yb,t=x ) equals: 

Yb,t=0 * Ygr x 

d) Monitoring additional production 

Monitoring consists of measuring the actual yields of the project. All production sites which 

achieved 20% above the baseline are then eligible for certified production. 
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C2.3 - Data required for further assessment 

The pilots were able to demonstrate, that maize yields could be increased above 

BAU. However the following data would be needed to ensure a successful LIIB 

certification 

 The actual jatropha yields are not yet available to calculate the additional 

production realised in this project  

 Actual historical yield and background data for maize are needed to establish a 

proper baseline 

 Correlation calculation for each plot to determine the amount of freed-up for 

jatropha production land by maize yield increase 

 

C2.4 - Additional benefits of the project 

 The project enables diversification of income for smallholder and therefore 

reduces dependency on one crop.  

 The project has contributed to exchange of know-how (growing practices) due 

to training and knowledge access.  

 The Fairtrade Labelling can increase awareness of smallholder’s labours rights 

and enables connection to the global market. 

 The pilot project suggested a new intercropping concept, which introduced 

several synergy effects. The jatropha plants are permanent and mitigate soil 

erosion. Residue of the jatropha (seed cake) is a good soil fertilizer. 

Furthermore, intercropping could lead to additional income. 

 Jatropha plants benefits from the pollination milieu of the food crops.  

 Overall yields of the land are increased. 
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C3 - Potential 

 

The Max Havelaar project demonstrated that a maize yield increase of 66% is 

possible, which lead to a low ILUC biofuel production based on jatropha on 40% of 

the former maize area. In a stepwise approach the maximum potential for low 

ILUC risk biofuel production for this concept is assessed in this chapter. First the 

calculations put forward by the Max Havelaar project are proven for national 

figures of Tanzania. Second the potential for jatropha production in Tanzania on 

40% of former maize area is calculated. 

 

Maximum potential of land freed-up by maize yield increase  

The maximum potential of this ILUC mitigation measure consists basically of every 

low yielding subsistence maize field that can implement the intercropping. 

According to the Tanzanian Bureau of Statistics the total maize production in 2009 

was 3,326,000t11. The total area harvested in 2009 was 2,961,334 hectares12.  

Table 1 shows what the outcome would be if the total area under maize cultivation 

in Tanzania in 2009 would a) take place on only 60% of the total area (to allow 

jatropha intercropping) and b) average maize yield would increase by 66%. 

 

Table 1: Maize production potential - applying the Max Havelaar concept 

to Tanzania 

Maize cultivation in Tanzania 

Baseline Conventional 

maize cultivation 

Application of 

Max Havelaar 

approach  

Production in tons (2009) 3,326,000   

Area harvested in hectare (2009) 2,961,334   

Yield in t per hectare 1.12   

Maize yield increase needed to 

maintain absolute maize production     

Targeted maize yield increase 66%  1.86 

Potential for increase Maize production in Tanzania   

60% of area harvested in hectare  1,776,800 

Potential production  3,304,849 

Difference to actual production 2009   21,151 

 

This exercise shows that an average maize yield increase of 66% is indeed 

sufficient to maintain the maize production in Tanzania when decreasing the 

production area by 40% (60.3% of the area would be needed to maintain 2009 

production). As the calculation of the Max Havelaar project result in slightly 

increased overall maize production for whole Tanzania, 40% of the 2,961,334 ha 

maize area could indeed by used for jatropha production with out displacing 

former food production.  

 

 
11 http://countrystat.org/tza/cont/pxwebquery/ma/215cpd010/en 
12 http://countrystat.org/tza/cont/pxwebquery/ma/215cpd015/en/vType/quick 

http://countrystat.org/tza/cont/pxwebquery/ma/215cpd010/en
http://countrystat.org/tza/cont/pxwebquery/ma/215cpd015/en/vType/quick
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The average yield of maize in tons per hectare based on national statistics is below 

the average yield used in the baseline scenario for Max Havelaar.  

The measured average yield in the Max Havelaar project was above this calculated 

yield. Although one should use extreme caution when extrapolating yield data 

from single pilot projects to other areas, it suggests that yield increases above 

66% are possible in certain situations.  

 

Maximum potential for low ILUC risk biofuel production on former maize area 

Table 2 shows potential jatropha oil production if a little less than 40% of the 

maize area is used for intercropping jatropha. To assess potential jatropha oil 

production, a conservative jatropha oil yield range was used of 0.32 - 0.8 tonne 

per hectare based on the most conservative data from the Jatropha Growing 

Manual (Van Peer, 2010) and expected yields reported by Diligent Energy 

Systems. Actual jatropha oil yield per hectare will depend amongst others on 

planting density, growing conditions and (intensity of) management practices.  

 

Table 2: Jatropha production potential in Tanzania 

  Scenario 1 

Scenario 

2 

Pure Plant Oil yield  in tons / hectare (Van Peer, 2010; 

DES, 2009) 0.32 0.80 

Area freed-up for jatropha (intercropping) in hectare 1,184,534 1,184,534 

Jatropha production     

Jatropha oil production in tons 379,051 947,627 

 

It is important to note that the potential outlined here is only a rough indication. 

For the real potential the available harvested maize area needs to be assessed 

with regard to the suitability for cultivating jatropha. Furthermore, the high 

yielding maize cultivation sites will probably realise far less than 66% yield 

increase, simply because they are closer to their maximum yields. A 66% yield 

increase for a maize production with already 2tons per hectare is assumed to be 

unrealistic. On the other hand, increases of more than 66% might be possible for 

extremely low yielding areas.  

 

If all maize production in Tanzania would be intercropped with jatropha this could 

realise an estimated annual production of 379-947 kt PPO (Table ). Put into 

perspective this is approximately four to ten times the biodiesel consumption in 

the Netherlands in 2011, which was around 95kt (Biofuels Barometer, 2011). 

This section extrapolates from the results of the Max Havelaar pilot studies to 

estimate the potential for jatropha-maize inter-cropping in Tanzania. The total 

potential of this ILUC mitigation measure is further determined by the potential to 

intercrop with other low yielding subsistence crops and to what extent it could be 

applied in other countries.  
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C4 - Conclusion 

 

Mixed cropping system of jatropha and maize as a means for Low ILUC risk 

biofuels production 

 

The overall aim of the Feasibility Study Fairtrade Certification Jatropha project is 

to assess whether the Fairtrade certification system can be implemented into the 

jatropha production chain for the international (biomass-) market. While 

investigating this aim, the project has implemented yield increasing measures to 

allow growing jatropha on existing cropland while (as a minimum) maintaining 

current maize production. This concept of the intercropping model is tested on 

three sites. On four test sites in Moshi the additional production of jatropha did not 

displace the previous maize production. Original provisioning services of the land 

have been maintained. Due to a successful 66% maize yield increase only 60% of 

the previous maize cropland where needed to maintain or even increase maize 

production. This yield increase enables the cultivation of jatropha on the remaining 

40% cropland, without negative indirect impacts. Based on the information 

available for this assessment, it could be stated that the maize jatropha 

intercropping approach of Max Havelaar is biofuel production with low risk of ILUC, 

as long as correlation calculations ensure that the freed-up land for jatropha 

cultivation is compensated by the maize yield increase and the overall maize 

productions remains constant or is even increased.  

  

Demonstration of low ILUC risk biofuels production with the LIIB methodology 

 

Originally the LIIB methodology is focussing on the yield increase of biofuel crops. 

However the analysis of the Max Havelaar project successful proof that the 

methodology could be adapted to other crops. Important here is, that the analyses 

targets potential indirect negative effects of biofuel production on food production 

or greenhouse gas emissions. In the specific case of Max Havelaar the jatropha 

production could only demonstrate low ILUC risk if the former maize yield are 

maintained or increased. The LIIB methodology needed only small adjustments – 

66% yield increase as project acceptance requirements – to reflect the untypical 

situation.    

  

In order to successfully demonstrate a biofuel production with low indirect impacts 

several conditions have to be met. The analysis of the Max Havelaar approach with 

the LIIB methodology for yield increase as ILUC mitigation option revealed that in 

general the project could verify low ILUC risk biofuel production. The cultivation of 

jatropha on the freed-up cropland did not lead to land use changes inside or 

outside the project site. Within the site just one crop was replaced by another crop 

and the newly introduced agricultural practices showed a positive impact on the 

maize yield, thereby realising at least the same yield, so a displacement took not 

place. The plots with jatropha seedcake as fertilization led to equal or better yields 

than manure on most of the test sites. This suggests the potential for a symbiotic 

win-win situation for the intercropping with jatropha.  

 

The Max Havelaar team set a static baseline using data provided by the district 

offices and by a neighbouring farmer. The baselines are referred to as average 

maize yields in this area. Time aspects and expected yield increases in the future 

were not taken into account. Therefore the requirement within the LIIB 
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methodology for setting the baseline is not fully met. Defining a proper baseline in 

rural Tanzania is a challenging endeavour and data to estimate future trends are 

difficult to acquire.  

 

The LIIB methodology could reflect such circumstances by demanding the 

application of the best available option, which might not cover all conditions. A 

smallholder version of the LIIB methodology is needed as well as reduced 

requirements due to local circumstances. Even very demanding sustainability 

standards like the Roundtable on Sustainable Biofuels offer the use of the best 

available option, if conditions in least developed countries prevent the use of the 

preferred option. In line with this the Max Havelaar approach could indeed 

demonstrate low ILUC risk for the two sites, which successfully realized a 66% 

maize yield increase.    

 

A monitoring system needs to be established to ensure that the overall maize 

production remains at least constant and the loss of land is compensated by the 

maize yield increase.  
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