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Executive Summary 

 

Jatropha curcas L. (hereafter referred to as Jatropha) as a feedstock for biodiesel has 

received much attention in recent years due to its potential to contribute to the 

reduction of greenhouse gases (GHG), its ability to grow on marginal lands and 

enhance rural development. On the South American continent the area cultivated with 

Jatropha already amount to several tens of thousands of hectares. In view of the 

increasing demand of biofuels and the possible negative impacts on the environment 

and society, this study analyzes which sustainability issues are considered by existing 

Jatropha projects in Central and South America. In addition, this study investigates 

how the European energy policy influences Jatropha production in Central and South 

America. The EU has set a 10% renewable energy target for the transport sector and 

the biggest share of renewable energy will come from biofuels. This amount will not 

be met by domestic biofuel production alone and a large share will be imported from 

outside the EU, also from developing countries. Thus, it is possible that it will also 

influence Jatropha cultivation. Part 1 of the study outlines the environmental, social 

and economic concerns related to biofuels with special attention to Jatropha, it 

presents in more detail the role of EU energy policy, and reviews emerging 

sustainability criteria. Part 2 presents the analysis of interviews conducted with 

project developers of Jatropha projects in Central and South America 

 

Part 1 

The fast development of the global biofuel market has increased the concerns 

regarding environmental, social and economic sustainability of biofuels. Among the 

most debated are the emission balance, soil quality, ecosystems and biodiversity, land, 

human and labour rights, as well as food security. 

 

Due to its characteristics, Jatropha is often believed to not be a threat to these 

concerns. Especially the negative impacts biofuels have on food security and the 

GHG balance are said to not exist for Jatropha biofuel production. A review of the 

above mentioned sustainability issues showed that Jatropha biofuel has the potential 

to be produced in a sustainable way but this very much depends on the (agricultural) 

cultivation conditions and has to be examined on a case-by-case basis.  

 

The results show that the GHG emission reduction performance is shaped mainly by 

previous land use, the use of fertilizers, and how Jatropha oil is processed. Jatropha 

also has the potential to grow on degraded and marginal lands. However, the 

economic viability under these circumstances has not yet been proven, especially with 

regard to large scale cultivation. The impact on ecosystems and biodiversity mainly 

depends on the replaced land use, thus on the previous vegetation structure, and the 

cultivation method.  

 

Jatropha has the potential to contribute to social sustainability or rural development, 

e.g. improved income and food security, but projects have to be designed for these 

purposes. For large scale Jatropha production where economic incentives play an 

important role, the same threat occurs as for other biofuel feedstocks. 

 

The discussion about the negative global impacts of biofuels has urged the EU to 

introduce sustainability criteria in their renewable energy Directive (RED). It 

encompasses detailed criteria for greenhouse gas savings, biodiversity and carbon 
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stocks. According to the criteria, biofuels must achieve a minimum level of GHG 

emission reduction of 35% (from 2013 for installations already in operation 23. 

January 2008). This threshold increases to 50% from January 2017 for all installations 

(60 % for installations starting operation in 2018). Annex V of the RED provides 

default values for the calculation of CO2 emissions for several feedstocks.  

 

No social standards are among the mandatory criteria. The Commission shall report 

every two years on social sustainability in the Community or in third countries. These 

include the óimpact of Community biofuel policy on the availability of foodstuffs at 

affordable prices, in particular for people living in developing countriesô, óland use 

rightsô and whether the country of origin of the biofuel or bioliquid  has ratified and 

implemented a number of Conventions of the International Labour Organization.  

 

After transposition of the RED by the Member States in December 2010, there will be 

three ways how biofuels that are imported into the EU can count towards the 10% 

renewable energy target in transport: 1. Member States certify consignments 

according to the sustainability criteria in the RED, 2. óvoluntary schemesô accredited 

by the Commission certify the consignment, or 3. multi-/bilateral agreements ensure 

that the criteria of the directive is met.  

 

Jatropha biofuel certification is more complicated than the standard procedure 

described above. This is because no default values for the calculation of GHG 

emissions of Jatropha are given in the RED. This makes certification by Member 

States currently impossible. Until a default value for Jatropha is included, certification 

is only possible under voluntary schemes or multi-/bilateral agreements. Among the 

voluntary schemes the most probable to be able to capture Jatropha is the Roundtable 

on Sustainable Biofuels (RSB). However, voluntary schemes have to be accredited by 

the Commission, which has not been finalized until now. In addition, the set of 

sustainability criteria of the RSB is stricter and achieving this standard might 

constitute higher costs to Jatropha producers.  

 

Part 2 

A survey among Jatropha project developers in Central and South America was 

undertaken in order to gain an insight into sustainability issues that are already 

considered. The results of this study show that there are many possibilities to consider 

and to improve the sustainability of Jatropha projects in its environmental, social and 

economic dimension. It was expected that projects pursue different main objectives 

based on their production approach, i.e. rural development projects pursue mainly 

social objectives vs. plantation projects for which economic objectives are more 

important. Based on the ownership structure pure outgrower projects (a form of 

contract farming with smallholder participation), pure plantation projects and projects 

which combine the plantation and outgrower approach were differentiated. 

 

Many sustainability issues are already considered by Jatropha projects. Certainly, not 

all projects consider all sustainability issues but among the production models that 

were investigated, there is at least one project that covers almost all issues and serves 

as a good example of how to integrate many sustainability issues into one project.  
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The main findings with regard to sustainability can be summarized as: 

¶ Project developers perceive sustainability criteria as very important but do not 

have much knowledge about concrete sets of criteria (like RED or RSB) and 

their application. Furthermore, sustainability criteria should not be too 

restrictive because this would mean a disincentive for the development of the 

biofuel sector.  

¶ The share of degraded or marginal land use of the individual projects ranges 

from 10% to 100% of the cultivated area which, according to literature, 

implies lower emissions (subject to amount and type of fertilizer used). 

¶ Especially plantation projects have a strong interest in obtaining carbon credits 

for additional revenue. Due to the dispersed location of outgrower farmers, it 

seems very difficult to obtain carbon credits for outgrower projects; hence 

there is less motivation for applying for credits by outgrower projects.  

¶ Many projects do not irrigate their cultivated area and of those who do, most 

apply measures to prevent overuse of water or water depletion (e.g. harvesting 

rainwater, using evapotranspiration for estimating the need for irrigation, 

estimate amount and availability of groundwater). 

¶ All projects make use of plant (and where appropriate processing) residues in 

order to improve soil quality or as an additional income source. 

¶ Many projects undertake research in intercropping other crops with Jatropha in 

order to create additional income and contribute to food security.  

¶ Outgrower projects involve stakeholders in the decision-making of the 

projects. They also provide measures that go beyond sustainability criteria and 

contribute to the development of the region, e.g. promoting local consumption 

and awareness-raising programmes for gender equity. 

 

Discussion and conclusion 

No current direct impact of EU energy policy can be derived from the results as none 

of the participating project in this study has projected export to the EU in the near 

future. Strategic decisions were not driven by EU decisions on increasing the biofuel 

share in transport energy but rather by seeing what is good for the development of the 

project in its regional context. However, some projects consider exporting Jatropha oil 

or biodiesel to Europe in the long run. These projects were mostly plantations, willing 

to take additional criteria into account and invest in additional sustainability measures. 

In return, they expect more sales opportunities from meeting sustainability criteria.  

 

When export is considered, project planning for including a certain set of 

sustainability criteria is very difficult. One of the main strategic decisions in Jatropha 

project planning is to what extend environmental and social goals should be 

considered. The RED does not include social criteria. Therefore, it is probably more 

profitable to comply with sustainability criteria of the RED instead of a voluntary 

scheme like the RSB which involves a clear set of social criteria in addition to the 

environmental criteria. However, the RED does not include default values for the 

calculation of GHG emissions of Jatropha biodiesel production so far. Possible 

voluntary schemes under which Jatropha biodiesel could be certified in order to count 

towards the EUs 10% target of renewable energy in transport have not finalized some 

definitions of key terms, nor are they accredited by the Commission to be meeting the 

criteria of the RED yet.  
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Another crucial factor is the decision on whether to cultivate Jatropha on arable or 

degraded and contaminated land. Jatropha projects might benefit from bonus under 

the RED for cultivation on degraded or contaminated land when the land meets the 

definition of degraded or contaminated land that is expected to be published soon. 

However, Jatropha oil yields are highly variable and cultivation on degraded soils 

might imply more variation and difficulties which have to be taken into account.   

 

The analysis of the RED indicates that current EU energy policy favours the 

expansion of large-scale plantation projects compared to small-scale or outgrower 

projects because economies of scale will make certain transactions like certification 

for meeting sustainability criteria much simpler. Due to commercial pressure to 

maximise yield large-scale biofuel production bears some more risks to rural 

population and the environment than small-scale or outgrower biofuel projects, e.g. 

land use conflicts or water pollution.  

 

In addition, this research has shown that outgrower projects have more measures in 

their project design that enable socio-economic development of small-scale farmers 

compared to plantations. If rural development is one of the goals that the EU policy 

(as stated by committing to the MDGs) wants to foster in developing countries, then 

there is the need to consider schemes which show social and environmental co-

benefits like successful small-scale and outgrower projects and which are popular for 

Jatropha cultivation. 

 

However, the declared goal of the EU órenewable energyô policy is to mitigate the 

impact of energy consumption on climate change. Moreover, many social factors of 

biofuel production, like abiding with human and labour rights are out of reach for 

European executive authorities. Still, even if social sustainability is not includible in 

RED for ópracticalô reasons, then European energy policy could contribute to the 

promotion of small-scale and outgrower projects by providing a policy framework 

that facilitates the certification under voluntary schemes and thus, to be able to count 

towards the 10% biofuel. 

 

Many aspects of the sustainability criteria sets from the RED and RSB are expected to 

be defined and clarified within the next month. Concurrently, Jatropha production will 

develop and more projects will reach full production stages. This development will 

offer new research opportunities and a good starting point for e.g. testing the concrete 

sustainability criteria on the different types of projects and investigating the strategies 

on how projects might deal with the different requirements and difficulties arising 

from complying with sustainability criteria. 
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PART 1 

1 INTRODUCTION  

Interest in growing Jatropha curcas L., hereafter referred to as Jatropha, as a 

feedstock for biodiesel production has intensified with the biofuel boom of recent 

times. Jatropha is regarded as having the potential to be carbon neutral as well as 

having several other environmental benefits. A case in point ï Air New Zealand 

recently undertook a successful test flight using a Jatropha-based biodiesel, with a 

view to becoming the worldôs most environmentally friendly airline (The New York 

Times, 2008).  

 

Moreover, Jatropha is seen by some to have the potential to contribute to sustainable 

development. Van Eijck and Romijn (2008: 311) summarise: óThe plant is widely 

seen to have the potential to help combat the greenhouse effect, help stop local soil 

erosion, create additional income for the rural poor, and provide a major source of 

energy both locally and internationallyô. Due to its low water demand and low 

nutrient requirements, Jatropha has great potential to be grown in semi-arid and arid 

regions with low rainfall (Francis et al., 2005, Jongschaap et al., 2007). Significantly, 

this means Jatropha could be grown on marginal or degraded soil and for this reason 

Jatropha is often thought of as not competing for land with food crops.  

 

In addition to the potential afforded by the plantôs natural characteristics, the 

prospects of new sales markets opened by energy policies like those of the European 

Union (EU), the United States (US) and other countries, including developing and 

emerging markets1, have intensified efforts in Jatropha cultivation. Since renewable 

energy and biofuels for transport became an integral part of the EUôs energy portfolio, 

interest in exporting biofuels to the EU has increased. The recent EU Directive on 

renewable energy (RED)2 requires 10% of the energy used in the transport sector to 

be produced from renewable sources; this is likely to be met principally by biofuels. It 

is expected that a considerable proportion of the demand for biofuels will be met by 

imports, encouraging the production of biofuels in developing countries. 

 

Given the political agenda and the potential benefits of Jatropha as a biofuel crop, 

numerous Jatropha projects have sprung up in Asia, Africa and Latin America. In 

addition to larger plantation cultivation Jatropha is a very popular choice for 

development projects involving small-scale commercial and subsistence farmers. 

Current estimates of the area planted with Jatropha on the South American continent 

amount to 20,000 hectares (Renner, 2008). However, the environmental and social 

impacts, as well as the economic feasibility of Jatropha biofuel production have all 

been questioned. Depending on the cropping system, certain frequently criticised 

impacts of biofuels are true for Jatropha, e.g. monoculture systems that threaten 

biodiversity, or large-scale plantations on arable land that displace food crops, thus 

                                                 
1 For instance, the US, Brazil, Indonesia and India have mandatory blending targets and different types of subsidies 

to develop the biofuel market (Rajagopal and Zilberman, 2007; Chiavari, 2009). However, this study does only look 
into detail at the energy policy framework of the EU and its implications for biofuel markets in Central and South 
America. 

2 The full name of the directive is óDirective 2009/28/EC of the European Parliament and of the Council of 23 April 
2009 on the promotion of the use of energy from renewable sources and amending and subsequently repealing 
Directives 2001/77/EC and 2000/30/ECô and can be found under http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF.  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF
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Jatropha curcas L.  

 
Jatropha curcas L. (also known as physic nut or purging nut) is a small tree or large shrub belonging 
to the Euphorbiaceae family. It has a soft wood, can grow up to 5ï7m tall, and has a life expectancy 
of up to 50 years. An efficient productive life span might be lower. Despite its South and Central 
American origin, Jatropha is now distributed throughout the tropics and has developed distinct seed 
provenances. Jatropha normally flowers once a year, but in permanently humid regions or under 
irrigated conditions Jatropha can flower throughout during the year, making multiple harvests 
possible. Jatropha is adaptable to a wide range of conditions, and is suited to semi-arid conditions, 
although more humid environmental conditions have been shown to result in better crop 
performance. Jatropha produces oil-bearing fruits which reach maturity 90 days after flowering. The 
fruits do not mature all at the same time. Thus, they are usually harvested manually at several 
intervals, which is very labour intensive. The fruit contains seeds which have high oil content and 
contain toxins, to the fruit is not edible without detoxification (Achten et al., 2008). Yield 

performances vary greatly and are reported to be between below 1t and 4.1t seeds per hectare and 
year for young plants and projected to range between 1.5t and 7.8t per hectare and year for mature 
plants in different growth conditions and management practices (Jongschaap et al., 2007). The 
amount of extracted oil then depends on the oil content of the seed and the extraction efficiency.  
After the oil has been extracted from the seeds it can be used as base for liquid engine fuel, by 
various methods (straight vegetable oil, oil blends, pyrolysis, micro-emulsification, 
transesterification). Jatropha oil is mainly transesterified to (m)ethyl esters (biodiesel) and glycerol. 
Additionally, the extraction residues (press cake) can be used as a fertilizer and the organic waste 
products can be converted to produce biogas (CH4) (Achten et al., 2008). 

 

 

leading to higher regional food prices. Moreover, it has not yet been proven that the 

environmental benefits of Jatropha (e.g. prevention of soil erosion through use as a 

cover crop) can be achieved simultaneously with economically viable Jatropha oil 

production , i.e. without any financial support from governments or donors (Kohli et 

al., 2009). 

 

Since the Brundtland report (1987), it has been widely accepted that ósustainabilityô 

must be considered in three, interconnected dimensions: environmental, social and 

economic. Given this, plus multi-faceted concerns of increased cultivation of biomass 

for biofuels, many voices have called for standards or criteria to ensure that biofuels 

are not used to pursue a goal in one dimension at the expense of another, e.g. 

achieving economic profitability at the expense of social conditions of labourers, or 

achieving emissions reductions at the expense of biodiversity. Therefore, it is 

worthwhile undertaking a review of existing Jatropha projects to explore their impacts 

on the three dimensions of sustainability. 

 

The main objective of this study is to analyse whether and how sustainability issues 

are taken into account in existing Jatropha projects in Central and South America. It is 

further explored how Jatropha projects are affected by current EU energy policy. The 

study also looks into the difficulties Jatropha projects face in reaching their 

sustainability and economic targets. 

 

The study is structured as follows: 

¶ Part 1 includes Chapter 2, which presents in more detail the role of EU energy 

policy as one of the main drivers of biofuel development; Chapter 3, which 

outlines the environmental, social and economic concerns related to biofuels with 

special attention to Jatropha; and Chapter 4 which reviews emerging sustainability 

criteria of different initiatives. 

¶ Part 2 (Chapter 5) presents the analysis of interviews conducted with project 

developers of Jatropha projects in Central and South America. 

¶ Part 3 (Chapter 6 and 7) summarises findings and presents the conclusions. 
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2 EU POLICY DRIVERS FO R THE DEVELOPMENT OF  THE BIOFUEL 

MARKET  

EU legislation has been a main driver of the biofuel market, within its own boundaries 

and abroad. The most recent significant contribution was the introduction of a binding 

target for 10% of transport fuels to be produced from renewable sources by 2020 and 

it is assumed that this cannot be met by domestic production alone (Eickhout et al., 

2008). Given the size of the potential EU market it is expected that EU energy policy 

will therefore influence Jatropha production.  

 

Biofuel policies are driven by the urgent need to reduce CO2 emissions to mitigate 

climate change, become less dependent on fossil fuel energy and with the prospect of 

boosting the agricultural sector. The 2003 EU Directive on biofuels3 included 

indicative targets for Member States to replace 2% of conventional petrol and diesel 

with biofuel by 2005, rising to 5.75% by 2010 (EC/EP, 2003). However, the EU 

average of all Member States was 1% and only Germany and Sweden achieved the 

2% target. In order to support the promotion of biofuels more effectively the 

European Commission presented seven policy axes in its Strategy for Biofuels (EC, 

2006). Despite the incentives for biofuel development, some countries like Denmark, 

Finland, the UK and the Netherlands retained their critical positions towards the cost-

effectiveness of biofuels for climate change mitigation (Londo and Deurwaarder, 

2007). Furthermore, mounting scientific evidence has challenged the environ-mental, 

social and economic benefits of the production and use of biofuels. Notwithstanding, 

in January 2008 the European Commission published a proposal for a Directive on the 

promotion of the use of energy from renewable sources (EC, 2008). In June 2009 the 

Directive on renewable energy (RED) entered into force, which sets a 20% target for 

the share of renewable energy, and 10% target for transport fuels in the Community in 

2020 (EC/EP, 2009). As the energy potential and energy mix varies among Member 

States, the 20% target is divided into individual targets for each Member State by 

sharing the required total increase on the basis of an equal increase in each Member 

Stateôs share weighted by their GDP. The 10% target in transport energy shall be met 

by each Member State (EC/EP, 2009). In order to meet these targets it is expected that 

a significant amount will be imported. Estimations of the magnitude are dependent on 

many factors, like technological progress for second generation biofuels. Therefore, 

projections differ depending on the assumptions made. The EU Commission 

estimated import shares of 20% based on the optimistic assumption, that second 

generation biofuels will be available to cover about 30% of the required inputs in 

2020 (EC, 2007). Banse et al. (2008) estimated import shares for 2020 that exceed 

50% when considering only first generation biofuels.  

 

As a result of the intense discussions about the actual sustainability of biofuels both 

among scholars and civil society, sustainability criteria for biofuels and bioliquids 

were included in the RED. In order to count towards these 10%, boifuels have to meet 

the sustainability criteria. These criteria are dealt with in detail in chapter 4. 

                                                 
3 Directive 2003/30/EC of 8 May 2003 on the promotion of the use of biofuels or other renewable fuels for transport, 

http://ec.europa.eu/energy/res/legislation/doc/biofuels/en_final.pdf  

http://ec.europa.eu/energy/res/legislation/doc/biofuels/en_final.pdf
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3 SUSTAINABILITY CONCE RNS  

Jatropha is often considered to be a good potential source for fuels with low carbon 

intensity. In addition, it is often seen as offering added benefits in terms of fostering 

rural development (through income and job generation), improving soil quality and 

the restoration of degraded land. However, the existing literature, though limited, 

suggests that it may be difficult to pursue these several objectives at the same time 

(e.g. Kohli et al, 2009; Bringezu et al., 2009). Below, the possibilities but also the 

risks that Jatropha represents are set out. The chapter follows the sustainability 

definition of the Brundtland report and divides the concerns related to biofuels into 

the environmental, social and economic dimensions of sustainability. Each topic is 

explained in general and then in detail for the case of Jatropha. 

 

GHG emissions and land use change 

GHG emissions cause climate change and substituting fossil fuels by biofuels is 

assumed to result in an advantageous GHG balance. However, the use of fertilizer in 

bioenergy production can lead to N2O emissions which might offset CO2 savings 

(Crutzen et al., 2008) because the global warming potential (GWP) of N2O is 296 

times higher than that of CO2 (Prather et al., 2001). Furthermore, fossil energy is 

combusted during the production of fertilizers as well as the biofuel itself (e.g. 

running machinery, transport etc.). The uncertainty of GHG emissions of biofuel 

production is further enhanced through the issue of direct and indirect land use change 

(ILUC).4 Land use change can lead to an increase of GHG emissions by converting 

non-agricultural land to cultivated land, e.g. biofuel crop cultivation, releasing CO2 

from carbon stored in soil and vegetation biomass (Gnansounou et al., 2009).  

 

GHG emissions and land use change: the case of Jatropha  

In order to estimate emissions from producing and combusting Jatropha biodiesel and 

compare it to the emissions of fossil fuels an LCA (life cycle analysis or assessment) 

approach is used. The tool is also used assess to other environmental impacts. An 

óLCA is the internationally recognised methodology for evaluating the global 

environmental performance of a product, process or pathway along its partial or 

whole life cycle éô (Gnansounou et al., 2009: 4920). Four LCAs concentrating on 

GHG emissions will be reviewed here. The results show that there is a huge potential 

that replacing fossil fuel by Jatropha biodiesel can save GHG emissions but this 

depends much on the cultivation method, especially the application of fertilizer. The 

GHG emission reduction performance is shaped mainly by previous land use, the use 

of fertilizers, and how Jatropha oil is processed into biofuel. The results suggest that 

Jatropha biodiesel has a better GHG performance than fossil fuel. However, when 

land use change from highly vegetated areas to Jatropha cultivation disturbs above-

ground and below-ground biomass as well as carbon stock in the soil, GHG emissions 

can be much higher. The four LCA are outlined below. 

 

In an LCA of Jatropha biodiesel (methyl ester5) produced in Thailand Prueksakorn 

and Gheewala (2006) found that main GHG contributors are the processing of 

                                                 
4 Direct land use change refers to the diversion of non-agricultural land to biofuels crops or agroforestry for biofuels 

production; whereas indirect land use change refers to the replacement of current food or feed crops by biofuels 
crops, causing farmers to clear non-agricultural land for cultivation of the displaced crops or the conversion of 
peatland to palm oil plantations (see e.g. Searchinger et al., 2008; Fargione et al., 2008). 

5 This study analyses Jatropha methyl ester which is biodiesel from Jatropha oil processed with alcohol, mostly 
methanol (Rettenmaier et al., 2008). 
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vegetable oil to biodiesel (transesterification), irrigation and fertilization processes 

contributing 40%, 23% and 22% respectively. Consequently, the main contributors to 

its GWP are fertilizer production and use, diesel consumption for irrigation and 

transesterification with 31%, 26% and 24% respectively. The high contribution from 

fertilization comes from N compounds from fertilizer production and use which 

converts N to N2O. However, based on this LCA Jatropha methyl ester has only 23% 

of the GWP of fossil diesel.  

 

An LCA of Indian Jatropha biodiesel also takes into account different ways of 

processing, i.e. processed (transesterified) to methyl ester and processed by catalytic 

hydrotreating6 (Rettenmaier et al., 2008). Different scenarios for yield, land use, 

production systems and utilisation of by-products were scrutinized. For the analysis 

only cultivation on degraded land was considered. From an environmental point of 

view the results suggest that Jatropha should be processed and used where they are 

produced (in this case in India) and it should not be transported to Europe, saving 

transport expenditures and emissions. Replacing conventional diesel by Jatropha 

biodiesel (hydrotreated and methyl ester) can help save non-renewable energy 

resources and reduce total GHG emissions. However, these benefits on the GHG 

balance go along with negative impacts for acidification, eutrophication and ozone 

depletion through nitrous oxide. Most important stages in the life cycle of hydro-

treated Jatropha diesel are land use change, how by-products are used, the design of 

the production plant and, to a lesser extent, the cultivation method (Rettenmaier et al., 

2008), for Jatropha methyl ester these stages are land use change, the 

transesterification and the use of by-products (Reinhardt et al., 2007).  

 

Ndong et al. (2009) undertook an LCA with West African conditions that shows 72% 

savings in GHG emissions compared with conventional diesel fuel. In this LCA 

Jatropha cultivation accounted for 52% of all emissions, while transesterification and 

final combustion accounted for 17% and 16% respectively and transport for 8%. 

During cultivation the largest share of emissions is due to the use of fertilizers (92%) 

and pesticides (2.4%) considering that under West African conditions Jatropha 

production is not motorized. Intercontinental transport to Europe unsurprisingly 

results to be unfavourable on the overall GHG emissions, but also the decision 

whether to transport shorter distances by truck or freight trains is crucial, with freight 

trains showing less GHG emissions. When Jatropha oil is used as pure vegetable oil, 

e.g. for motor-driven pumps or rural electrification, GHG emissions can again be 

reduced by 45% compared to the reference scenario (72% emission savings).  

 

Jatropha has received much attention due its potential to grow on marginal or 

degraded land.7 However, while this is possible, it cannot be ignored that higher yield 

can be expected under more favourable conditions or with higher inputs. Land use 

                                                 
6 Hydrotreatment is an alternative processing technique to the transesterification of Jatropha oil to Jatropha methyl 

ester. The main constituents of Jatropha vegetable oil, i.e. oxygen containing groups in the triglycerides are 
reacted with hydrogen and removed as water and carbon dioxide. The triglycerides are converted into three 
different branched chain paraffins (Rettenmaier et al., 2008).   

7 Many different terms are used to describe land/soil of little agricultural quality. Wiegmann et al. (2008), call for a 
clear distiction between degraded land, marginal land, waste land and other related terms like idle and unused 
land. Marginal land is land where cost-effective agricultural production is not possible and it is therefore an 
economic term. Marginal land is not necessarily unproductive since, although not suitable for large-scale 
commercial crop production, it can be used for subsistence farming and gathering other resources. Land 
degradation refers to the long-term loss of productivity or ecosystem function and services caused by human or 
natural disturbances. In contrast, wasteland describes land that is not suitable for any cultivation due to exclusively 
natural conditions, e.g. land without appreciable vegetative cover or agricultural potential (Wiegmann et al., 2008).  
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change is possible at any location where the price effects make biofuel production 

profitable. This also applies to Jatropha. The removal of (semi-) natural forest for the 

introduction of Jatropha is expected to have a significant negative effect on the GHG 

balance of the whole life cycle since the GHG balance is tightly linked to the type of 

land use which is removed and the intensity of the cultivation (Achten et al., 2007, 

2008). In case of reclamation of wasteland and degraded land, Jatropha cultivation for 

biofuels, including the use of the seed cake8 as soil amendment, can increase the 

carbon-sequestration in the soil (Achten et al., 2007).  

 

In their Jatropha LCAs Rettenmaier et al. (2008) and Reinhardt et al. (2007) found 

that GHG balance of Jatropha largely depend on carbon stock of the above-ground 

and below-ground biomass as well as carbon stock in the soil. Jatropha cultivated in 

areas with no or scarce vegetation achieves an advantageous GHG balance with 0.8-

1.7 t CO2 equivalent for hydrotreated Jatropha oil (Rettenmaier et al., 2008) and 0.13-

1.05 t CO2 equivalent for Jatropha methyl ester (Reinhardt et al., 2007) compared to 

the use of fossil fuel. In areas with medium vegetation transformed to Jatropha 

cultivation the balance becomes unfavourable with 2.9 t of CO2 equivalent for 

hydrotreated Jatropha oil (Rettenmaier et al., 2008) and 3.53 t CO2 equivalent for 

Jatropha methyl ester (Reinhardt et al., 2007) that are emitted.  

 

Soil conservation, degradation 

On degraded lands, planting biofuel crops could help to restore soil fertility and 

structure if managed appropriately. However, intensely cultivated and irrigated 

biofuels can also exacerbate problems of degradation if not managed properly. 

Diverse mixtures of native perennial species as cellulosic feedstocks are most likely to 

have a beneficial effect: monocultures of annual crops are more likely to increase 

erosion and reduce soil carbon (Phalan, 2009).  

 

Soil conservation, degradation: the case of Jatropha  

In the case of Jatropha many soil-beneficial characteristics are known which can 

prevent further soil degradation. Some findings also suggest that Jatropha can be used 

for phytoremediation purposes. However, growth of the plant and thus, oil yield can 

be affected negatively if no appropriate management is applied. Under semi-arid 

conditions, Jatropha has the potential for reclaiming degraded soils by penetrating 

soils with its root system, recycling nutrients from deeper soil layers, and providing 

shadow for the soil, thereby reducing risks of erosion and desertification 

(Joongschaap et al., 2007). Another study goes further and found that Jatropha could 

be used for phytoremediation of lead (Pb) and cadmium (Cd) polluted soils 

(Mangoedihardjo and Surahmaida, 2008)9. Another experiment conducted by Kumar 

et al. (2008) tested the growth of Jatropha with different concentrations of heavy 

metals (arsenic (As), chromium (Cr) and zinc (Zn)), amended10 with the industrial 

wastes biosludge, dairy sludge as well as biofertilizer. The experimentôs findings 

suggest that cultivation of Jatropha can restore heavy metal contaminated soils when 

amendments with industrial wastes and biofertilizer are undertaken simultaneously. 

                                                 
8 Seed cake or press cake is a by-product of Jatropha oil extraction from the oil-containing seeds. It is rich in nitrogen 

and can be used as a fertilizer or for biogas production (see also Kumar and Sharma, 2009; van Eijck and Romijn, 
2008; Staubmann et al., 1997).  

9 The paper does not explore  whether heavy metals accumulate in the oil of the seeds and thus would be emitted 
when the oil is combusted. 

10 Amending soil refers to improving its physical properties by adding substances or matter. 
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These results are supported by findings from Juwarkar et al. (2008) which showed 

that biosludge alone and in combination with biofertilizer significantly improved the 

survival rates and enhanced the growth of Jatropha. Consequently, a good 

management with amendments is required to prevent smaller growth rates. 

 

Jatropha is to some extent salt tolerant and has therefore the potential to be grown on 

saline land. However, the cultivation on this type on land can lower the productivity. 

For instance, Dagar et al. (2006) evaluated Jatropha growth rates at different irrigation 

treatments with varying levels of salinity. Jatropha showed different biomass 

(including seeds) growth rates depending on the level of irrigation with saline water. 

Kumar et al. (2008) report that NaCl inhibits the growth of the callus and this process 

is proportional to NaCl levels. This shows that Jatropha can be irrigated with saline 

water or grow on saline land but potentially leading to lower yields and oil content. 

Both studies show that the dilemma of growing Jatropha on saline soils lies in the 

potential of using and improving degraded land, and the positive response of Jatropha 

to (non-saline water) irrigation. The latter could, although grown on saline lands, add 

to the competition for water in water scarce areas.  

 

Ecosystems and biodiversity 

Biofuel-driven agricultural expansion causing the conversion of formerly undisturbed 

land (through direct or indirect land use change) can affect biodiversity. Ecosystems 

are very complex and it is difficult to foresee the impact of biofuel crops on the many 

different species in an ecosystem (Koh and Ghazoul, 2008). It is argued that any 

effect of biofuel production on biodiversity depends crucially on whether biofuels are 

produced on biodiversity rich locations like the Brazilian or Southeast Asian 

rainforest (Nelson and Robertson, 2008). However, also outside biodiversity hotspots 

biofuel cultivation, especially as large-scale monoculture, can affect biodiversity, e.g. 

arid areas tend to have fewer species than wet zones but they also have a unique 

vulnerable biodiversity (Phalan, 2009). However, a careful selection of biofuel crops 

(e.g. woody instead of arable crops), or the development of an appropriate mosaic of 

crops, can alleviate the impact and create a positive effect when looking at a certain 

group of species (Eggers et al., 2009). Finally, land use change together with the local 

land management, is decisive for the biodiversity outcome, leading either to 

biodiversity loss or biodiversity conservation and restoration (Firbank, 2008).  

 

Ecosystems, biodiversity: the case of Jatropha 

Concerns regarding biodiversity and Jatropha are raised if Jatropha is cultivated as 

intensive monoculture. Its impact will largely depend on the interplay of the land use 

which is replaced and the Jatropha cultivation method (Achten et al., 2008). Impact 

on biodiversity could be negative when (semi-) natural systems such as dryland 

forests are cleared or relatively undisturbed natural ecosystem are converted to 

Jatropha plantations (Achten et al., 2007), whereas Jatropha cultivation on barren 

wastelands could help restoring the local biodiversity (Achten et al., 2008). It is 

assumed that monocultures will create a microclimate, but the creation of habitat 

diversity is questioned because intense management of monocultures with application 

of fertilizers, irrigation, biocides and soil work will have negative impacts on 

biodiversity (Achten et al., 2007, 2008). But limited application of fertilizers on 

Jatropha cultivations, particularly in the case of wastelands, will be necessary for 

working sustainably, to achieve higher yields and to prevent soil exhaustion (Achten 

et al., 2007). The drought-tolerant character of Jatropha makes it possible to reclaim 
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wastelands which are only covered with scarce vegetation resulting in an 

improvement in vegetation structure and biodiversity but the impact on the 

biodiversity is site-specific (Achten et al., 2007). 

 

Only little research on the impact of Jatropha on biodiversity has been undertaken so 

far. On research sites in India, Sahoo et al. (2009) found that nutrient, bulk density 

and moisture status of soil under Jatropha plants was better than that of control soil 

and that there was no adverse effect on biodiversity. For both control and Jatropha 

sites the diversity of the natural vegetation was found to be similar. Moreover, they 

found that Jatropha rather supports the growth of other natural vegetation, of other 

economically important crops, and that its cultivation allowed healthy growth of 

natural vegetation around it (i.e. intercropping with herbaceous medicinal and other 

plants). Furthermore, the same study found that bund plantation of Jatropha did not 

affect wheat yields. Although Achten et al. (2008) note that some reports see Jatropha 

as an invasive species and that no studies have been performed to quantify the 

allelopathic11 effects of Jatropha on native vegetation, Sahoo et al. (2009) conclude 

that the chance of any allelopathic effect of Jatropha on natural vegetation is remote.  

 

The use of seed cake is believed to be very positive for soil organic matter and soil 

structure. However, it contains toxins (phorbol esters, trypsin inhibitors, lectins, 

phytates), which give it biopesticidal/insecticidal and molluscicidal properties. Thus, 

the seed cake could also have an impact on microbial communities and 

biogeochemical cycles (Achten et al., 2007).  

 

Water 

Agricultural production requires large amounts of fresh water for irrigation. Biofuel 

production might add to the competition for water among crops and can affect water 

availability and quality. Water quality is most likely affected by changes in intensity 

of crop production, i.e. increased application of pesticides and fertilizer (causing 

water pollution), while water quantity measures are more likely to be affected by land 

use change (Nelson and Robertson, 2008; Phalan, 2009). Overuse of water due to bio-

fuel production can affect watersheds and thus the water availability for other crops.  

 

Water: the case of Jatropha  

Apart from producing oil suitable as biodiesel the most frequently mentioned 

advantage of Jatropha is its ability to grow in arid and semiarid regions. Although 

Jatropha requires less water than other biofuel crops such as castor, oil palm, rapeseed 

or sunflower (Phalan, 2009) a trade-off between yields and water input is expected. 

Irrigation in semiarid or arid regions can therefore enhance water scarcity. In their 

study site in Egypt Abou Kheira and Atta (2008) found that the lowest values of total 

lipid (oil) (25% and 24.5% of Jatropha seeds) were recorded with Jatropha trees that 

were irrigated by 125% and 50% of evapotranspiration (ETp), respectively. Their 

results show that evapotranspiration can be a used as an indicator for efficient 

irrigation. However, it also shows that lack of irrigation can lead to less oil content 

having an impact on the economic profitability. Maes et al. (2009) investigated the 

relationships and growths strategies of Jatropha under different levels on drought 

stress. They found that a conservative transpiration rate, high growth rate, 

transpiration efficiency and water productivity are promising characteristics for the 

                                                 
11 Allelopathic effects influence the growth and development of other organisms. 
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rapid establishment of Jatropha on degraded or unvegetated land. This shows the 

potential for Jatropha production on suitable sites while not consuming too much 

water. However, they call for more research on water requirements in field conditions 

and the possible hydrological impact of plantations on watersheds, since these issues 

were not considered in the study.  

 

Concerning the impact of Jatropha cultivation, Achten et al. (2007) see an on-site 

improvement of water balance through the strong increase in evapotranspiration, 

causing a reduction of surface runoff and a higher infiltration capacity. Moreover, this 

might cause a more balanced flow to off-site rivers and streams (i.e. increasing base 

flow, less peak flows and no flash floods). Similar to the effects shown for 

Eucalyptus, Achten et al. (2007) explain that when evapotranspiration of Jatropha 

exceeds the evapotranspiration of the natural vegetation, this could lead to decreasing 

water availability downstream.  

 

Air  

Apart from GHG emission, there are other impacts of bioenergy production on air 

quality. Vehicles are important contributors to poor urban air quality and biofuels may 

be environmentally beneficial compared to fossil fuels (Kojima and Johnson, 2006; 

Vyas et al., 2009). Gaffney and Marley (2009) found that, in general, biodiesel has up 

to 60% lower CO emissions, higher NOx emissions up to 80%, and an increase in 

benzene and aldehydes but the results heavily depend on the fuel (blend) and vehicle 

used for investigation. Kojima and Johnson (2006) state that the use of a biodiesel-

diesel mixture reduced particulates, hydrocarbon, CO emissions, and also lowered air 

toxic emissions but increased the emissions of NOx. 

 

Additionally, burning practices used to increase agricultural land for biofuel crop 

cultivation and an increased use of agrochemicals, agricultural machinery and running 

biofuel processing units can lead to increased air pollution (Phalan, 2009).  

 

Air : the case of Jatropha 

Jatropha biodiesel can affect air quality when it is combusted replacing fossil fuel and 

combusted as a vegetable oil, it can affect air quality when it replaces other biomass 

energy sources, e.g. firewood. Jatropha oil has a lower one calorific value than diesel. 

Increasing the proportion of Jatropha oil in blends therefore decreases the calorific 

value of the blend and leads to a lower thermal efficiency when the blend exceeds 

20% of Jatropha biodiesel. Thermal efficiency of blends up to 20% Jatropha oil 

content is very close to diesel (Agarwal and Agarwal, 2007). This is important 

because CO2, CO, hydrocarbons, and smoke opacity are higher for Jatropha oil 

compared to that of diesel. They were found to be close to diesel for preheated 

Jatropha oil. Emission parameters such as smoke opacity, CO2, CO, and hydrocarbons 

were found to have increased with increasing proportion of Jatropha oil in the blends 

compared to diesel (Agarwal and Agarwal, 2007). Looking at these results it has to be 

kept in mind that they do not account for the whole life-cycle of Jatropha.  

 

There are several attempts to introduce small stoves which are fired with pure 

vegetable Jatropha oil. In addition to the reduction of GHG emissions, the burning of 

this oil is less harmful for women and children who are exposed to smoke from 

burning wood or other biomass.  
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Land rights and access to land 

Higher demand for biofuels can to some extent be met by technical improvements, 

e.g. higher yields and more efficient processing. However, history indicates that 

higher demand for agricultural products will also lead to more extensive agriculture, 

i.e. an increased direct demand for land (Catula et al., 2008). An increased demand 

for land can have different impacts on land access: it may not effect land access/rights 

at all (e.g. a shift from one crop to a biofuel crop), it can involve changes in land 

tenure (formal or socially legitimised access to land), or it can lead to more subtle 

changes like the exclusion of landless people from gleaning (Catula et al., 2008). 

Access to land can be at stake when land tenure is poorly defined, customary or 

informal and formal rights coexists and where agreements about the use of land are 

made between companies and the governments without including local people and 

their needs.  

 

Land rights, access to land: the case of Jatropha 

The above described problems are also faced by Jatropha projects. Many large-scale 

projects claim to grow Jatropha on marginal land and it is likely that land access 

issues might arise. Land targeted for Jatropha cultivation might be defined as 

marginal land but from the point of view of the inhabitants it could be a common 

property used for key subsistence functions, like livestock rearing, fuel wood, fodder 

and other services.  

 

Human and labour rights 

In countries with poor enforcement of laws and international conventions or high 

corruption, the agricultural sector can take advantage of weak institutions and 

disregard/violate international human and labour rights. Resettlement through the 

conversion of land access can lead to landlessness, joblessness and the 

marginalisation of people in the society (Phalan, 2009). According to a study by 

Friends of the Earth et al. (2008) the expansion of Indonesiaôs palm oil industry is 

leaving many indigenous communities without land, water or adequate livelihoods. 

Communities, previously self-sufficient, are reported to have now difficulties to 

afford education and food.  

 

Human and labour rights: the case of Jatropha 

One of the characteristics of Jatropha cultivation is that planting, pruning and 

harvesting has not so far been extensively mechanized.12 Therefore, a large amount of 

manpower is needed and Jatropha is often related to extensive job creation for 

unskilled agricultural labourers in rural areas (Bünner, 2009; Jongschaap et al., 2007). 

In countries were labour rights are not enforced efficiently, projects might try to 

circumvent labour costs by not respecting international labour conventions leading to 

severe working conditions and exploitation of the workforce. Little is also known 

about the impact of Jatropha toxins on agricultural labourers. Moreover, unsafe 

application of pesticides and fertilizers, can affect the agricultural labourerôs health if 

no proper protection measures are taken. 

 

Food security 

The food security debate with regard to biofuels is very complex and the 

circumstances at local, national and regional level have to be considered when 

                                                 
12 Although there are attempts to develop machinery to do so.  
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assessing the impact of biofuel crop production. On the one hand, biofuels can offer 

rural employment and a new income source along the production chain which can 

translate into more or better quality food for employees, on the other hand biofuels are 

said to have caused food price increases and withdraw the vital resources of people 

without secured land rights. The outcome of the counteractive forces depend on the 

initial circumstances (e.g. land abundance, land scarcity, share of energy imported, 

correlation between food insecurity and reliance on traditional biomass, competition 

of biofuel production with agricultural resources used for food production) (Ewing 

and Msangi, 2009). Whether a household or a country benefits from rising food prices 

depends on whether it is net food producer or consumer. Net producers would benefit 

from higher prices since (if not siphoned along the production chain) their profit 

increases. Net consumers would largely be negatively affected when the net 

purchasing power decreases. Many small-scale subsistence farmers in developing 

countries belong to the group of net food consumers and their net purchasing power 

determines whether a household can improve its food security (defined as access to 

food). Very poor net food buyers who spend the largest share of their budget on food 

(50-60%, von Braun, 2008) will be affected mostly. This means that only a slight 

increase in food prices affect their food consumption. Therefore, it should be clear 

which (political) objectives are sought with wide-ranging biofuel strategies and who 

are the target groups of the policies. Only after carefully assessing the possible 

negative and positive impacts on food security, domestic biofuel production capacity 

should be considered an option.  

 

Food security: the case of Jatropha 

In the case of Jatropha it is claimed that its cultivation does not compete with food 

crops since it can be planted on marginal or degraded land (Francis et al., 2005). 

However, assessments of the availability of marginal, degraded, abandoned land or 

wasteland need be treated with caution because these lands can be already sources of 

woodfuel, fodder and thatch for local people. A clear and internationally accepted 

definition of marginal, degraded, abandoned or idle land etc. does not exists 

(Chiavari, 2009) and projects might take an advantage of this muddle of definitions. 

When other competing uses are taken into account additionally (e.g. carbon storage 

and biodiversity, see Sections 2.2 and 2.3), the available area of abandoned land may 

be considerably less than some researchers have estimated (Phalan, 2009). 

 

Moreover, Jatropha yield is higher in more fertile soils and the above described 

discussion on food security is not different for the case of Jatropha in terms of land 

rights and land competition. Farmers make their decisions based on economic 

incentives; Jatropha is not an exemption (Srinivasan, 2009). Large scale Jatropha 

plantations on marginal land might impact on the livelihoods of poor inhabitants who 

rely on these areas (Ewing and Msangi, 2009) but do not have ñlegalò rights to the 

land. Secondly, an economically viable production of Jatropha might compete with 

food crops for input resources like water (FAO, 2008) and therefore affect the yield of 

other food crops in the catchment area. On the other hand, technology spillover 

effects from outgrower programs, where inputs and extension service are provided, 

can lead to an increase in food crop yields (Ewing and Msangi, 2009). Moreover, 

formerly degraded areas can, after few years of Jatropha cultivation, be used for 

intercropping with food or cash crops, which improves farmersô food security 

(defined as access to food) directly through the food production or indirectly through 
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the increase of income. Thus, there is a huge potential that Jatropha production 

improves food security but it is not automatically food security-friendly,  

 

Economic sustainability 

Economic efficiency is important for bioenergy projects in order to survive and to be 

competitive with fossil fuel in the long-run. If biofuels cannot achieve economic 

sustainability, other environmental and social benefits attached to biofuels are also at 

risk. The fluctuating dollar and oil price mean an additional threat to biofuel 

competitiveness, especially for small projects with less financial flexibility. At the 

local level, the technical know-how, capital availability for start-up costs, lack of 

private sector capacity and support, market development, and secure land tenure are 

often cited as limitations to small-scale agricultural development (Ewing and Msangi, 

2009).  

 

Economic sustainability: the case of Jatropha 

The financial sustainability of Jatropha depends on several factors at the production 

level but also macroeconomic conditions, e.g. investment costs (land clearing, seeds, 

equipment, etc.), world market price of petrol/crude oil, local wage rates, national and 

international policies (trade barriers and distortive subsidies), irrigation costs, and 

transport costs. The highly variable yield of Jatropha makes it questionable whether 

Jatropha projects, especially small-scale, can survive in the long-term without 

subsidies in the form of producer credits or protective tariffs on competing products, 

especially because most industrial processes require economies of scale and high 

levels of extraction efficiency which load additional pressure on small projects 

(Ewing and Msangi, 2009). Since the economic viability has not been proven for 

Jatropha projects so far, some voices say they would be only useful as rural 

development projects (Kohli et al., 2009).  

 

4 EMERGING SUSTAINABILITY CRITERIA FOR BIOFUELS  

As seen above there are many sustainability concerns related to biofuels. In response 

many called for some better regulation of the impacts of biofuels. This chapter shows 

why and how certification can be used for sustainability and presents two sets of 

criteria in more detail; the sustainability standards from the Roundtable of Sustainable 

Biofuels (RSB) is presented because it is the most comprehensive13 set of criteria so 

far and it is a potential alternative scheme to the RED which does not include Jatropha 

with default values so far; and the sustainability criteria that is part of RED because 

this is the only set of criteria that is binding among the EU Member States.  

4.1 Initiatives to develop sustainability criteria  

There are multiple examples of efforts develop sustainability criteria. There are 

national initiatives (e.g. Cramer Commission in the Netherlands, Low Carbon Vehicle 

Partnership, LowCVP in UK), initiatives from NGOs (WWF), from companies 

(Green Gold Label, ECOFYS), international bodies (UN/FAO, EU) and international 

stakeholder group (RSB). The broad involvement of different sectors in the discussion 

of sustainability certification shows how urgent thee need for a solution is. The 

increasing number of initiatives and the proliferation of standards, risks fragmenting 

                                                 
13 For a comparison of several sets of criteria see Fehrenbach et al., 2008; van Dam et al., 2008; and Kaphengst et 

al., 2009.  
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the market and makes it increasingly difficult for industry, civil society and 

consumers to follow, participate in, and implement all of the different approaches 

which increased the uncertainty for producers and consumers who may have to meet 

different standards for different markets (Kaphengst et al., 2009).  

 

Product certification can be important because there are some quality issues that are 

intangible to consumers and which they cannot verify themselves, such as in-situ 

environmental conditions, equity in transactions, or rights of agricultural workers. The 

idea of certification is to verify, confirmed by a third party, that a product, service or 

process complies with requirements of a specified standards or technical regulations. 

Certification for biofuels offers some assurance that the worst impacts are mitigated 

via compliance within a given certification scheme. Thus, the perceived quality does 

not depend alone on the consumerôs confidence in the product but the consumersô 

decision can be aided by the standards assured by an independent body. Furthermore, 

from an economic point of view, transactions are made much easier when economic 

agents know what they are buying (Ticona and Frota, 2008). Some certification 

schemes are already well-established for some product groups and with different 

purposes, ensuring different quality or social standards at different stages of the 

production chain. Commonly known certification schemes or labels are those from 

fair-trade organizations (e.g. FLO), ecologically produced food and food products 

(e.g. EUREPGAP/GLOBALGAP), and for forestry products (e.g. FSC).  

 

Compared to some of the above mentioned certification schemes, certifying the 

sustainability of biofuels is more complex. And it becomes more complicated the 

more sustainability criteria are involved. This is because sustainability dimensions 

(i.e. environmental, social and economic) have to be taken into account at all stages of 

the biofuel production chain: while transforming land, during cultivation of energy 

crops, while producing and applying fertilizers and pesticides, while processing crops 

to biofuel, while transporting it and while using it in the car. Biofuel certification 

schemes could be either based on government regulation, voluntary certification 

systems or private labels with higher standards than those mandated by law, such as 

bio-energy labels combined with international agreements, or standardized with a 

minimum international level (van Dam et al., 2008; Fritsche et al., 2009).  

 

In order to counter the problem of proliferation of too many different certification 

schemes and the complexity and confusion involved for industry, civil society and 

consumers, ñmeta-standardsò or ñgeneric standardsò have recently been discussed. 

Certification through a meta-standard is not achieved by meeting the criteria outlined 

exclusively for that purpose, but through meeting a combination of already existing 

standards (e.g. FSC for environmental criteria, FLO for social criteria). A generic 

standard develops a complete new set of principles and criteria, replacing and 

merging as much as possible different approaches in order to have only one common 

standard (Kaphengst et al., 2009). 

4.2 Roundtable of Sustainable Biofuels (RSB) 

RSB is a multi-stakeholder effort coordinated by Swiss Federal Institute of 

Technology in Lausanne to develop international standards for sustainable biofuel 

production and processing. The purpose is to serve as a reference tool for consumers, 

policy-makers, companies, banks and other parties to ensure that biofuels deliver on 

their promise of sustainability. Furthermore, in future it might provide a certification 
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system to highlight the biofuels that show the best environmental and social 

performance. Nearly 500 stakeholders from 40 countries (non-governmental 

organizations, farmers, companies, governments and inter-governmental groups) 

participated in the first phase of the consultation process, which culminated in the first 

draft14 of sustainability standards in August 2008.  

 

Twelve sustainability principles were developed covering topics such as land, labour 

and human rights, impacts on soil, water and air, security and rural development 

issues, and economic efficiency (RSB, 2008).15 In August 2009 a revised version (V 

0.5) of standards was published with changes and more specifications (RSB, 2009).  

 

Most criteria of the RSB standard can be covered by an environmental and social 

impact assessment (ESIA). The guidelines for the ESIA still have to be developed but 

it was agreed that ESIA guidelines shall differ for small, medium, and large-scale 

operations. Depending on the criterion either feedstock producers, feedstock 

processors, biofuel producer, and/or biofuel blender are obliged to comply with it. 

Being one of the most comprehensive approaches, the RSB standards still lacks some 

definitions in order to be applicable. Furthermore, Devereaux and Lee (2009) note 

that the certification schemes of RSB remain unclear under WTO law, thus their 

application can only be voluntary. 

4.3 EU Directive 

The renewable energy Directive (RED) sets legally binding environmental 

requirements which biofuels and bioliquids delivering the 10% target for transport 

fuel must meet. The RED encompasses detailed criteria for GHG savings, biodiversity 

and carbon stocks. Biofuels must achieve a minimum level of GHG emission 

reduction of 35% from today (from 2013 for installations already in operation 23. 

January 2008). This threshold increases to 50% from January 2017 for all installations 

(60 % for installations starting operation from 2018) (EC/EP, 2009). Article 19 of the 

Directive indicates the calculation of the emissions. However, Eickhout et al. (2008) 

in their analysis of the criteria argue that the use of the default values in the RED can 

be used in a way that biofuels pass the 35% threshold easily.
16

 Furthermore, the 

unknown contributor to GHG emissions ñindirect land use changeò (ILUC) is not 

considered. The Commission has to report on the emissions from ILUC, addressing 

also ways to minimize the impact of ILUC on GHG emissions by 2010. A report by 

T&E (2009) further criticizes that biofuels from installations existing in 2012 are 

exempted from ILUC calculations for 5 years subject only to GHG savings of 45% 

minimum but without limit on volumes. By then a large damage could already have 

taken place. Moreover, it is criticised that many other areas of high conservation value 

are excluded (e.g. semi-natural and natural forests, biodiverse savannahs etc.) (T&E, 

2009). However, this is not certain yet, as the definition of biodiverse natural 

grassland is not finalised. 

 

As it is very difficult to link social sustainability to individual consignments of 

biofuels and it may also raise difficulties under existing WTO law, no social standards 

are among the mandatory criteria. However, according to Article 17 paragraph 7, the 

                                                 
14 See http://cgse.epfl.ch/page79931.html for Version Zero in different languages.  
15 This paper refers to Version 0.5 of the sustainability standards 
16 Although Eickhout et al. (2008) refer to the proposal of the RED, the values they refer to are the same. 

http://cgse.epfl.ch/page79931.html
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Commission shall report every two years on social sustainability in the Community or 

in third countries. These include the óimpact of Community biofuel policy on the 

availability of foodstuffs at affordable prices, in particular for people living in 

developing countriesô, óland use rightsô and whether the country of origin of the 

biofuel or bioliquid  has ratified and implemented a number of Conventions of the 

International Labour Organization (ILO). Furthermore, the reports shall state, whether 

the country ratified and implemented the Carthagena Protocol on biosafety and the 

Convention on International Trade in Endangered Species of Wild Fauna and Flora. 

Based on these reports (the first is expected in 2012) corrective actions can be 

proposed, especially when food prices are affected (EC/EP, 2009). 

 

The RED has to be transposed into national law 18 month after publication in the 

Official Journal of the European Union, i.e. in December 2010. After this date there 

are three ways how biofuels that are imported into the EU count towards the 10% 

renewable energy target in transport: 1. institutions of the Member States can certify 

consignments according to the sustainability criteria in the RED, 2. óvoluntary 

schemesô accredited by the Commission certify the consignment, or 3. multi-/bilateral 

agreements ensure that the criteria of the directive is met (Article 18 (4)). Voluntary 

schemes can be certifying bodies like the Roundtable on Responsible Soy, the 

Roundtable on Sustainable Palm Oil or other public and private bodies which have to 

be accredited by the Commission. Accreditation ensures that the criteria of voluntary 

schemes meet the standards of the RED. Multi -/bilateral agreements can be signed 

with countries whose national requirements meet those of the RED.  

 

For Jatropha biofuel certification, the RSB or a private certifier would be a good 

option because no default values for GHG emission reduction calculation of Jatropha 

are given in the RED. This makes certification by Member States currently not 

possible. In Annex V the RED provides default values for the calculation of CO2 

emissions for several feedstocks. Default values are intended to reduce the 

administrative burden. Although the annex can be amended, this will not happen too 

often. The Joint Research Centre as a part of the Commission conducts the scientific 

work on the default values. They are expected to be working on default value for 

Jatropha., It is difficult to foresee when a Jatropha default value will be included. 

Until then, the actual value of Jatropha biofuel has to be calculated and verified, e.g. 

under a voluntary scheme. Details on how to do this is expected in the communication 

from the Commission, expected in the first quarter of 2010.  

 

The Annex V sets out bonus-values for biofuels that are grown on severely degraded 

and heavily contaminated land (Annex V, part C, 8) which might be beneficial for 

Jatropha grown on this type of land to reach the minimum GHG emission reductions. 

The bonuses can be given for a period of up to 10 years. However, the Commission is 

still working on the detailed definitions of degraded and contaminated land which is 

expected to be published by the first quarter of 2010. Marginal land is not included in 

the bonus-system. Article 17 (3) specifies from which land the raw material of 

biofuels should not come. Among these land is also highly biodiverse grassland, both 

temperate and tropical. However, the Commission is still to establish criteria and 

geographical ranges which define highly biodiverse grasslands. The definition of this 

term might conflict with the notion of marginal land, which is often used for Jatropha 

cultivation. 
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The RED does not foresee any bonus or exceptional support for small-scale biofuel 

production. It does also not consider biofuels that are certified under a more stringent 

sustainability scheme in a special way. A communication explaining a series of issues 

related to the implementation is expected to be published in the first quarter of 2010.  

4.4 Comparing legally binding RED and voluntary RSB  

Under the EU Directive, of all the GHGs, only CO2 emissions have to be considered, 

whilst the standards from the RSB include emissions from CO2, N2O and CH4. 

Additionally, the RSB GHG calculations are subject to advances in how to 

incorporate emissions from ILUC, which can be included in the standards also at a 

latter point of time. In June and July 2009, the European Commission has held a pre-

consultation on ILUC which shall feed in a formal consultation document, as required 

in the RED (and also in the Fuel Quality Directive 98/70/EC).17 Concerning water and 

air quality the RED requires that the European Commission reports on national 

measures that third countries and Member States have undertaken for water and air 

quality protection. In contrast, the RSB has concrete criteria which are compulsory in 

order to be certified. A similar procedure applies for human and labour rights: 

According to the RED the Commission shall only report on whether Member States 

and third countries have ratified a number of conventions of the ILO, while the RSB 

requires all producers, processers and blenders to fulfil each of these conventions. 

There are also more detailed rules for soil quality and under the topics of biodiversity 

and ecosystems in the RSB. For a detailed comparison of the EU Directive and the 

RSB standards in all ten sustainability subjects with the respective paragraphs in the 

criteria set see Appendix 1.  

4.5 Application of sustainability criteria  

The elaboration of biofuel sustainability criteria is a relatively recent process. Hence, 

very little literature exists about the impact sets of criteria might have on international 

trade of biofuels and on producing entities. Similar to other certification schemes the 

economic/financial effect of bioenergy certification on producers can be twofold. On 

the one hand certification can open new markets hence increase sales. On the other 

hand investment costs could be a hurdle. Projects which cannot afford certification 

can be excluded from markets or certification might not render the expected benefits. 

Thus, certification costs can be a barrier to broader markets for small operators.  

 

Although the need for certification of biofuels is widely recognized, biofuel stake-

holders warn against too complex standards. Many see certification enhancing 

publicôs acceptance of biofuels if certification targets a specific and limited set of 

problems. In contrast, if  certification has too many standards it could constrain the 

development of a global biofuel market. However, as a possibility to reconcile 

mandatory and voluntary certification, it has been suggested that certain points, e.g. 

GHG emissions, could be certified under government standards whereas other 

sustainability criteria targeting e.g. water or land use and social concerns could be 

certified under a voluntary scheme (Devereaux and Lee, 2009).  

 

Also Buchholz et al. (2009), who surveyed bioenergy expertsô opinions about and 

perceptions of 35 sustainability criteria, found that the three sustainability dimensions 

                                                 
17 Whether this will lead to the inclusion of ILUC feature in the RED remains to be seen giving the strong opposition 

of some Member States, like Spain, Austria and Italy (EC, 2009).   
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were rated differently among the four attributes 1. Importance, 2. Relevance, 3. 

Reliability and 4. Practicability. Environmental criteria were rated most important and 

relevant, economic criteria were rated most reliable and practical whereas social 

criteria were rated lowest in all four attributes. On average social criteria were ranked 

less important compared to environmental and economic criteria. Furthermore, 

macroeconomic sustainability was ranked in the bottom third for the attributes 

ñrelevanceò, ñpracticalityò and ñimportanceò, suggesting that government support is 

required and accepted and that environmentally friendly sources of energy should be 

developed even if they are more costly. Some criteria were ranked as important but 

respondents were not confident about their practicality or reliability, like water 

management, compliance with laws, monitoring of criteria performance, and food 

security. The food security criterion was the only one ranked under top third of 

importance but under bottom third of practicality. The great disparity between the 

attributes shows that there is high uncertainty on how to measure these items.  

 

Cost of compliance 

Certification schemes bear the risk that small-scale operators are excluded from the 

target market if a certification design does not take the different conditions of small 

and large operators into account. This is also applies to bioenergy certification. Larger 

operators might have an advantage due to economies of scale and greater financial 

margins. If the same certification requirements apply for both, small and large scale 

operators, the financial burden is proportionally higher for the small-scale operator.  

 

Smeets et al. (2005) investigated the impact of meeting requirements of 12 

sustainability criteria18 in terms of costs and the availability of bioenergy of short 

rotation woody crops in Brazil and Ukraine. The total costs of meeting the criteria 

increased by 35% to 88% in Brazil and 10% to 26% in Ukraine. The strongest impact 

on costs can be found in areas of low productivity. This is due to the large share of the 

costs that are fixed, while the yield level depends on the land suitability class (Smeets 

et al., 2005). Although neither totally consistent with the standards from the EU 

Directive nor with the RSB, these results shows that certification adds to production 

costs. Costly, multiple (e.g. for national and international, obligatory and voluntary 

standards), or too complex certification should therefore be avoided.  

 

ProBEC (Program for biomass energy and conservation) as part of the GTZ (German 

Technical Cooperation) sustainability programme tested sustainability criteria for 

biofuels from Jatropha, palm oil, tapioca and sugarcane. Preliminary results show that 

for the Mozambican case the most crucial challenge is the inclusion of small-scale 

farmers in the bioenergy value-chain. Their difficulties do not lie in the sustainable 

production itself but in the costs of certification and the lack of appropriate 

information channels. Furthermore, the costs for informing and training many 

individual smallholders are much higher than training one plantation manager. 

Therefore, it was suggested to organize groups of smallholders who are informed 

through one representative and who are certified as a group. Concerning GHG savings 

practitioners will need support on the methodology used and for developing 

appropriate tools to monitor the performance (Kaphengst and Schlegel, 2008).  

                                                 
18 The 12 criteria include deforestation, competition with food production, biodiversity, soil erosion, fresh water, 

nutrient leaching, pollution from chemicals, employment, child labour, wages, education and health care.  
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PART 2 

5 EXPLORING THE IMPLIC ATIONS OF DIFFERENT PRODUCTION 

MODELS FOR SUSTAINABILITY OF JATROPHA PR ODUCTION  

This chapter presents the results of a survey among Jatropha project developers in 

Central and South American countries regarding the sustainability areas related to the 

cultivation of Jatropha. In order to get an insight into how Jatropha projects would be 

affected by sustainability criteria and emergent certification schemes described in 

chapters 4.2 and 4.3, information was gathered on what kind of sustainability issues 

Jatropha projects already take into account. For this purpose a survey with semi-

structured telephone interviews was conducted with projects developers of different 

Jatropha production approaches in Central and South America. 

5.1 Methodology 

Below, the aim and motivation for this study, the survey methodology and the 

selection process of the case studies are outlined. 

5.1.1 Aim of this study 

The aim of this study is to gain insight into what measures projects are taking to 

deliver sustainably produced Jatropha. By project any process that produces Jatropha 

for commercial purposes within a certain time frame is meant. It is expected that there 

are differences when comparing different project approaches in terms of the 

sustainability dimensions they take into account. Furthermore, this study will help to 

reveal common problems such projects are facing.  

5.1.2 Survey methodology  

In order to get first hand information it was decided that it is best to approach Jatropha 

project developers in Central and South America directly. Information about the 

Jatropha projects was gathered through a survey entailing two successive 

questionnaires: the first was used to gather information on the structure and 

production approach, the second looked into how the sustainability dimensions 

discussed in chapter 3 are taken into account by the projects. The RSB sustainability 

criteria were used as a guideline to develop the questions.  
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5.1.3 Selection of case studies 

The 10 projects that participated in the survey belong to different project approaches. 

Due to its ability to grow without much input, Jatropha is a popular plant that is 

promoted within in rural development projects that work mainly with small 

commercial and subsistence farmers, compared to plantation projects. It was expected 

that the different project pursue different main objectives, i.e. rural development 

projects pursue mainly social objectives vs. plantation projects for which economic 

and environmental (GHG emission reduction) objectives are more important. During 

the data collection we differentiate between the ownership of land and the ownership 

of the processing facility for distinguishing the different project approaches. However, 

only very few projects have already established a processing facility and breaking 

projects down according to this second criterion would result in too many very small 

groups for the small number of participants in the study. Therefore, we neglect the 

processing facility ownership issue for further analysis and concentrate on the 

ownership structure of the land that is cultivated with Jatropha. Based on the 

ownership structure we can differentiate between pure outgrower projects, pure 

plantation projects and projects which combine the plantation and outgrower 

approach.  

 

Outgrower projects are a form of contract farming with smallholder participation 

(FAO, 2008). Outgrower schemes include an enterprise (which can be private, public, 

a public-private-partnership, or part of a development project) which is the central 

managing entity which contracts farmers to plant Jatropha. With Jatropha as an 

additional crop, farmers can diversify their income sources. This is a common model 

applied in development projects which enables famers to increase knowledge and 

productivity and ensure pro-poor growth (FAO, 2008). It is also applied to biofuel 

feedstock like cassava and sugar cane. The area planted with Jatropha belongs to 

Textbox 2 Survey methodology  

 
In a first step a 1-page/short questionnaire was sent along with a cover letter (email), introducing the 
purpose of the study and the Institute, to all Jatropha projects that were accessible in Central and 
South America (which were 36). The questionnaire as well as the cover letter was sent in English and 
Spanish. This first questionnaire asked for the location, time of establishment of the project and 
whether project developers are willing to disclose information about sustainability measures of the 
project in a second step; a semi-structured telephone interview. We asked for the time of 
establishment of the project and the plantations date as projects already in operation for some time 
were likely to provide better data than newly established projects or those still in the planning phase. 
This is because the Jatropha tree needs approximately 5 years to be in full production. From 13 
projects that responded 10 were suitable for our analysis and their project developers were 
interviewed in July 2009.  
 
The second, longer questionnaire contained questions concerning the ownership structure of the 
project and the type of land where Jatropha is planted. Since it was expected to see some differences 
between plantation projects and projects which work with small commercial and subsistence farmers 
regarding measures taken for social, environmental and economic sustainability, all types of project 
was approached. The first section of the questionnaire also included questions on the aims and goals 
of the project as well as the target group the project, and serves to interpret and compare the data 
gathered within the second part of the questionnaire ï about measures taken under the three 
sustainability areas: environmental, social and economic ï with the characteristics explored in the first 
section. Although the questions are inspired by the RSB sustainability criteria set, not all the details 
could be explored in the interviews. The questions are not made for assessing whether projects are in 
effect sustainable or not. For instance, it is not examined what the exact amount of emissions from soil 
is but which measures are taken to prevent them.  
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subsistence and small commercial farmers with less than 5 ha under cultivation.19 

Four project developers from the survey fell in the category of ñpure outgrower 

projectsò. In some of these projects, in which a processing facility already existed, the 

farmers sometimes co-own the processing plant as well. In order to stimulate the 

plantation of Jatropha an enterprise usually provides some input material to the 

outgrower farmers, e.g. seedlings, technical equipment, etc.. The enterprise also 

provides some technical training in order to increase the cultivation potential. In 

exchange the outgrower farmer is obliged by a contract to deliver the harvested seeds 

only to the entity. With these contracts the entity can envisage the amount of seeds to 

expect every year and adjust the planning in the most efficient way. Outgrower 

projects often work with dozens or hundreds of different outgrower famers.   

 

Plantations projects in contrast, are managed mainly by one enterprise which 

operates large amounts of land and has all of the decision-making power about 

production and processing. There are three ñpure plantation projectsò in the survey. 

Many of these enterprises are foreign investors or joint-ventures of national and 

international partners.  

 

Table 1: Description of projects participating in survey*  

Location Type of project Amount of Jatropha 

planted in June 2009 

(in ha) 

Central America Outgrower > 200 < 300 

Central America Outgrower > 10 < 50 

South America Outgrower > 500 < 1000 

Central America Outgrower  > 200 < 300 

Central America Plantation and Outgrower  > 50 < 100 

South America Plantation and Outgrower > 50 < 100 

South America Plantation and Outgrower > 1000 < 1500 

South America Pure plantation > 1000 < 1500 

Central America Pure plantation > 1000 < 1500 

Central America Pure plantation < 10  
*In order to present the data in an anonymised form, the amount of area planted with Jatropha is only presented in 

intervals and the location is not indicated per country but per region.   

 

Some projects combine the two approaches and operate plantations as well as 

working with outgrower-famers. Three projects within the survey deployed this 

approach. Table 1 gives an overview of the projects interviewed. When not explicitly 

referring to ñpure outgrowerò projects, ñoutgrower projectsò also include this group.  

5.2 Context of the projects: their aims and their target group 

To understand how projects are working and why they apply certain measures, project 

developers were questioned about the main objective and secondary aims of the 

project as well as the target group that should benefit from the project.  

 

                                                 
19 Based on experience of a project partner in Central America we defined small commercial and subsistence 

farmers as not possessing more than 5 ha. The definition for this type of farmers might be different under other 
circumstances.  
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Among the outgrower projects the main objective of the operation was rural 

development. Only one outgrower project saw the return on investment and thus the 

economic feasibility as the primary goal. Although this project falls under an 

outgrower approach it differentiates from the others because it was integrated in 

already existing production chains and business structures. The other outgrower 

projects were still to establish production chains.  

 

Economic success is also the main objective of all plantation projects. Apart from 

these primary objectives all projects, outgrower and plantation, had environmental 

targets on their agenda as secondary objectives. Besides contributing to the reduction 

of GHG emissions as an environmental target, most projects intended to improve soil 

quality by restoring and reclaiming land or prevent further soil erosion.  

 

Similar to the primary goal of the projects, the target group differs between outgrower 

and plantation projects. Outgrower projects mainly target small-scale farmers, one 

does also target large scale farmers, plantations want primarily serve the interest of 

their shareholders but are also willing to consider the needs of small-scale famers in a 

second step and introduce outgrower schemes in the future.  

 

Independently of the target group, most projects said that the target group did not yet 

benefit from the project or benefits were lower than expected. There were two main 

reasons for this current outcome. Either it was simply too early to judge results 

against expectations (e.g. the project have not yet entered an important production 

stage and no marketable amount was harvested or seeds were not processed) or the 

projects were delayed in achieving results, so they are not able to assess the results 

against projections they made before. (See more about this issue in the Economic 

sustainability section below) 

 

Some projects are quite clear about which market they want to serve. This can be 

either the local or national market, regional market (i.e. Central or South America, 

depending on where the project is located) or the international market (i.e. export to 

North America or Europe). Outgrower projects want to trade locally or nationally. 

They only want to go beyond these boundaries in case there is surplus production of 

Jatropha oil or biodiesel. Plantation projects had targeted bigger markets, mainly 

international ones, but made it dependent on the market prices. As many of the 

countries where the projects are located are net fuel importers, they also see good 

opportunities here. However, some project developers are aware of certain 

governmental support for biofuels, e.g. in the EU, and were considering taking 

advantage of these.  

 

5.3 Exploring the consideration of sustainability dimensions of existing 

Jatropha projects 

This chapter presents the findings of the survey in terms of the perception of 

sustainability criteria by Jatropha project developers and of the specific measures that 

are undertaken within the projects. 

5.3.1 Knowledge and acceptance of sustainability criteria 

Sustainability criteria are heavily discussed among NGOs, biofuel practitioners, 

policy makers and also in the media. It is the usual perception that biofuel projects in 
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developing countries want to export to other markets, e.g. the EU, and it is assumed 

that projects in developing countries could therefore be affected by EU policy 

decisions and also by stronger sustainability criteria. Therefore, project developers 

were asked whether they know the EU and RSB criteria and what they think about 

sustainability criteria in general.  

 

Only some of the projects have heard about the sustainability criteria the EU has 

established in the Directive on renewable energy. In percentage there were more 

plantations than outgrower projects that were aware of the recent policy push. This 

might be related to the intention of most plantation project to export the produced 

biofuel compared to the outgrower projects that mainly want to serve the local or 

regional market. The same applies to the RSB standard. Only some of the interviewed 

project developers knew the RSB and within this group there were slightly more 

plantation projects. One project developer of a plantation is involved in the 

stakeholder consultation process.  

 

Apart from the lack of awareness of many project developers of both the EU and the 

RSB sustainability criteria, all valued sustainability criteria as very important. Some 

argued that national capacities and regulations, as far as they already exist for 

biofuels, will not be respected or not enforced by the responsible entities and 

international accepted sustainability standards might close this gap. Others explained 

that they feel that developing countries also have to increase their efforts in protecting 

the environment. This is not related to GHG emissions but to environmental 

protection in general. They further explained that they now realize how sustainability 

in all its facets will increase the living standard of people. Some argued sustainability 

criteria should be introduced as fast as possible since it is easier for them to directly 

include them in the business plan of the projects from the beginning. Another opinion 

was that sustainability criteria might bring a renaissance of indigenous agricultural 

techniques. It was mentioned that currently there is an incompetency of using the 

excellent indigenous agronomic knowledge. The project developer with the latter 

opinion also sees some potential for combining this knowledge with newer 

technology. For him the main reason for the incompetency is lack of investment and 

finance. He thinks that biofuel production which respects multi-facetted sustainability 

criteria should also respect these old traditions and that this in turn will contribute to 

operating sustainably.  

 

Another project mentioned that it was quite difficult to obtain information on the 

different sets of criteria, especially in Spanish.20 Having a clear set of criteria would 

have been very helpful during the planning phase of the project.  

5.3.2 Environmental sustainability 

The core of the production of biofuels is its supposed environmental benefits. 

Especially Jatropha is said to have more environmental advantages than other biofuel 

crops, e.g. savings GHG emissions, being beneficial for soil quality and not 

consuming much water. Therefore, projects were asked about the measures taken in 

order to ensure the advantages presented in chapter 3. The topics include the 

                                                 
20 Note: Both, the sustainability criteria from the RED and the version 0 of the RSB criteria are available in Spanish 

language under http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:ES:PDF and 
http://cgse.epfl.ch/webdav/site/cgse/shared/Biofuels/VersionZero/brochure/RSB-brochure-esp.pdf respectively. 
However, inferring from these documents what a project shall undertake is another challenge.  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:ES:PDF
http://cgse.epfl.ch/webdav/site/cgse/shared/Biofuels/VersionZero/brochure/RSB-brochure-esp.pdf
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calculation of GHG emissions, emissions from land use change, soil quality, water air 

and biodiversity and are outlined in the next sub-chapters.   

5.3.2.1 Calculation of GHG emissions and carbon credits 

Reaching a certain degree of GHG emission reduction is compulsory to fulfil any 

biofuel sustainability standards or criteria. Calculating GHG emissions from projects 

is therefore necessary to prove that reduction targets are achieved and in order to enter 

international markets.  

 

Most of the plantations and combined plantation-outgrower projects want to calculate 

GHG emission in the future, a few had already started calculation in 2009. Although 

one might think that the main driver behind the calculation of GHG emission is to 

prove the reduction of emission, the main objective for plantation projects to calculate 

GHG emissions is to obtain carbon credits. Besides the feedstock, carbon credits can 

mean a substantial income source. A few projects have appointed consultancies to 

help them obtaining these credits. Others are considering doing the same.  

 

In the course of analysing the interviews and information from the project developers 

on obtaining carbon credits, additional information on this subject was sought from a 

consultancy providing advisory services in this field. It emerged that receiving carbon 

credits for Jatropha projects is possible with four different strategies: 1) a project can 

be recognized as a reforestation project which is judged against a baseline of degraded 

or extensively managed land, 2) a biofuel project which produces biodiesel and 

reduces emissions compared to the same amount of fuel consumed of fossil fuels, 3) a 

biomass project that supplies biomass to power plants, thus reduces emissions 

compared to the use of fossil energy power plants, and 4) a biogas projects that 

supplies input (e.g. crop residues, seedcake) to gas-based power plants instead of 

fossil inputs.  

 

Table 2: Strategies for  receiving carbon credits for Jatropha plantations 

Project 
Origin of 

Carbon Credits 

CDM 

methodology 
Standard 

Volume 

of credits 

Value per 

credit 
Demand and buyers 

Reforestation Carbon 

accumulated in 

Jatropha trees 

AR-AM0001 VER* with 

CCBS add-

on 

recommend

ed 

High Variable 

0.5-3 

Euro 

¶ No demand in 

compliance 

market 

¶ Higher demand in 

voluntary 

market**  

Biofuel LCA 

comparison 

between 

biofuels and 

fossil fuels 

AMS III.T  

ACM0017 

CDM 

(possibly 

GS CDM) 

High  High 5-7 

Euro 
¶ Moderate in 

compliance 

market 

¶ No demand in 

voluntary market 

Biomass  Electricity 

production 

(possibly 

methane 

avoidance) 

AMS I.D 

AMS I.C 

AMS III.E 

Depends on 

project, 

CDM and 

VER 

possible 

Medium-

high 

High 5-7 

Euro 

High demand in all 

standards 

Biogas  Low carbon 

electricity 

and/or heat 

production 

(possibly 

AMS I.D 

AMS I.C 

AMS III.F 

Depends on 

project, 

CDM and 

VER 

possible 

Medium-

high 

High 5-7 

Euro 

High demand in all 

standards 
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methane 

avoidance) 
Source: Horka, 2009.  

*VER: Verified Emission Reductions (GHG emission reductions not certified under the Flexible Mechanisms of 

the Kyoto Protocol (i.e. CDM and JI), but in a voluntary certification process for the voluntary market. 

**Voluntary market: The voluntary market consists of carbon credit buyers that have voluntarily committed to 

compensate for their GHG emissions by purchasing emission reduction certificates from GHG reduction projects. 

 

The best strategy to obtain carbon credits depends on the stage of development of the 

Jatropha project. In an early stage the strategy would focus on an afforestation or 

reforestation (A/R) project activity, monetarized in the Voluntary Market. Later on 

renewable energy project activities can accompany the previous project activity in a 

second stage (von Laer, 2009). As mentioned earlier, Jatropha reaches full production 

only after some years and an resource and possibly time intensive application for a 

small amount of biofuel is very likely not profitable. There are also some barriers 

before a Jatropha project can be recognized as a reforestation project. In order to be 

recognized as a reforestation project it is necessary that area cultivated with Jatropha 

fall under the definition of a forest according to the UN definition and the definition 

of the country i.e. the Designated National Authority (DNA). These definitions might 

differ from country to country. The definition involves a specification of the 

minimum land area to be covered by the plant, the minimum tree height and the 

minimum tree crown cover. Other requirements include, that no grazing should have 

taken place in the reforested area, that there was no shift in pre-project activities, the 

land should not have been deforested between 1990 and now (so that no incentive was 

given to deforest area and then receive credits for reforesting), the area should have 

been degraded and still be in the process of degrading more (when it is not 

reforested), and there has to be a long-term monitoring in order to ensure the 

continuity of the forest (Horka, 2009).  

  

Outgrower projects did not have strong ambitions to calculate emissions. Only few 

plan to estimate them. However, different from plantations projects, the main reason 

to do so is to know the exact carbon footprint of the overall project and to further 

develop emission saving progress in the project. One underlying reason for the lack of 

enthusiasm of smaller projects might be the perceived opinion that it is extremely 

difficult to obtain carbon credits for smaller projects or for dispersed farmers in one 

project. This is due to the fact that it is difficult to define mall dispersed areas of 

Jatropha trees as a forest. Thus, the expectations of the potential economic reward are 

not as high as for plantation projects, and as a result, the motivation is different and 

less strong. 

5.3.2.2 GHG emission from land use change 

As noted in chapter 3 not only the above-ground biomass stores carbon, but also the 

soil does. Furthermore, emissions are much lower when Jatropha is cultivated on 

marginal land. Therefore, projects were asked in detail how much of their cultivated 

area is located on marginal or degraded land, since how many years these areas were 

not in use for agricultural production, and what was the use before the land was 

converted to Jatropha cultivation. Moreover, measures that prevent emissions from 

soil were queried. 

 

All outgrower and combined outgrower-plantation projects have planted Jatropha on 

marginal soil to some extent. The share of degraded land within the plantations varies 

from 10% to 100%. Most of this marginal land was not in use for 3 to 10 years. Some 
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was in use for grazing. Although in this study the amount of GHG emitted from the 

single projects is not calculated and it is not investigated in detail which agricultural 

practices (e.g. use of fertilizer) are employed, the results from the LCA presented in 

chapter 3 suggest that the GHG balance becomes advantageous when Jatropha is 

planted on degraded land that otherwise wouldnôt be used for agricultural production, 

i.e. less GHG are emitted (Rettenmaier et al., 2008; Reinhardt et al., 2007). This is 

because the cultivation of Jatropha contributes to an increase in carbon stock as 

biomass. Some outgrower projects also target very hilly areas with steep gradients 

which are otherwise only used for grazing due to their difficult to reach location.  

 

Plantation projects also use degraded land but there are some that believe Jatropha 

should be grown only on arable land because Jatropha cultivation is a business and the 

profit is higher when grown on arable land. Due to this strong position of some 

plantation project managers there are projects working on 100% arable land and 

others that cultivate Jatropha on 100% degraded land.  

5.3.2.3 Soil quality and emission from agricultural practices 

In order to prevent emissions from working the soil some plantation projects did not 

plough the whole area planted but only those parts/lines where the Jatropha seedling 

was placed. With this method only 320m
2
 from one ha, which corresponds to 3.2 % of 

the land was exposed to emitting carbon. This does however depend on the approach 

of how many seedlings are planted. Some have a 2m x 4m approach other prefer a 3m 

x 3m distance between the plants. When Jatropha is planted as a living fence, as it is 

the case for many of the outgrower famers in outgrower projects, and farmers plant 

the seedlings one by one as an alley, it has the same emission saving effect. Some 

outgrower projects have large parts of their plantations solely as living fences.  

 

As for every plant the fertility of the soil and the addition of inputs like irrigation and 

fertilization are crucial for the growth of the plant and the amount of yield. Proper soil 

analysis can help to estimate the actual amount of inputs needed. Most outgrower and 

all plantation projects have undertaken soil analysis prior to the project. Many are also 

undertaking regular soil analysis. This does not only have ecological benefits but also 

financial resources can be saved by avoiding over-fertilization and excess of 

irrigation. 

 

The RSB sustainability criteria do not only foresee that the cultivation of biofuel 

crops should not deplete soil quality but biofuel crop cultivation should rather 

enhance the soil quality. Jatropha offers several possibilities to contribute to soil 

improvement but there are also some practices that are counterproductive (e.g. too 

much fertilization). Therefore, project developers were asked for concrete measures 

that are applied in order to enhance the soil quality.  

 

Independently from the production model all projects make use of the possibilities 

that Jatropha offers to improve soil quality. Among the practices taken to keep or 

further enhance the soil quality many projects leave primary material (leafs and tree-

cut) on the fields instead of collecting them. The resulting biomass provides 

micronutrients directly on the field. Concerning other residues from processing, most 

projects claimed that they can make use of all parts harvested from the Jatropha plant. 

Projects which already had a substantial harvest said that all the material was reused 

in some stage of the plantation cycle. One project developer explained the detailed 
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analysis they undertook of the residues. After harvesting the fruit, opening and 

pressing it, the hull can be used two-fold: to produce organic briquettes (3kg briquette 

has a calorific power of 1 kg fossil oil), or as a fertilizer. For the latter one it was 

grinded and composted anaerobically and became a very good fertilizer (with NPK, 

15% each). This project further analyzed the seed cake which they tested for the use 

of three different purposes: when the cake is detoxified it can be used for animal feed 

with 56% protein, it can be used as a biopesticide and as fertilizer.  

 

However, when Jatropha is cultivated on degraded soil additional nutrients might be 

necessary to achieve an economically viable production level. Most projects 

undertake periodic soil examinations/analysis in order to know the quality of their 

area and what nutrients are needed. In order to increase the nutrients in the soil many 

projects applying additional fertilizers, use bio-agents which are less harmful to the 

environment than their chemical counterparts. 

 

One project developer reported that chemical fertilizers are so expensive that it is 

almost impossible for small scale farmers to afford them. Furthermore, in remote 

markets fertilizers are not even available. For them Jatropha provides low price 

biological fertilizer at local level and is not only used for the production of Jatropha 

but also to enhance the growth of other plants.21  

5.3.2.4 Ecosystems and biodiversity  

According to the project developers, no project is located in an area that was 

considered a recognized high conservation value (HCV) area. However, there are 

effects of Jatropha management practices and characteristics of Jatropha cultivation 

that are potentially beneficial or disadvantageous for biodiversity and ecosystems 

compared to other biofuel crops. Beneficial can be for instance that Jatropha is a 

perennial crop and is therefore not cut completely every year, only the fruits are 

harvested, the main plant stays. Moreover, the residues left on the ground to provide 

nutrients to the soil might also be beneficial. Where Jatropha is cultivated as a fence it 

might be beneficial, in contrast some projects cultivate Jatropha on large monoculture 

fields and this might have adverse affects. Many projects cultivate Jatropha on 

marginal land and the impact can result in being positive or negative. The impact is 

site-specific and an in-depth analysis must be carried out to make a full judgement 

here. This goes beyond the scope of this study. However, what we were able to find 

out is that no measures were undertaken which aimed specifically at protecting 

ecosystems and biodiversity. 

5.3.2.5 Water 

Water can be affected in its quality and its quantity. Therefore, project developers 

were questioned on how they can make sure that water sources are not depleted or 

polluted. Many projects do not irrigate, thus they do not put additional pressure on 

groundwater sources. Other projects harvest rainwater for irrigation which is better 

than taking water from groundwater or other water bodies.  

 

                                                 
21 The seed cake can also play an important economic role for Jatropha production, and can be regarded as a 

product on its own, especially in regions where other fertilizers are not readily available (see for instance 
Mulugetta, 2009, for an economic analysis). 
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One plantation project will estimate the amount of groundwater in the future and want 

to take only a certain amount of water that will not disturb the equilibrium. The same 

project will also estimate the concrete need for irrigation based on evapotranspiration 

of the plants.  

 

Some plantation projects developers believe that the irrigation water they consume 

does not constitute a risk of either water depletion or contamination. For instance, one 

plantation project is fed by one of the biggest lakes of South America, and the project 

developer therefore believes that there is no threat because this source is an abundant 

one.  

 

With regard to the impact on water quality project developers are aware that the 

fertilizer they use might affect water. Additionally, few projects have a water 

treatment facility to treat the wastewater from the processing facility of biodiesel 

production.  

5.3.2.6 Residues from processing  

Jatropha is a shrub and the oil for the production of biofuel is obtained from the seeds 

in the fruit. The fruits are harvested and the seeds separated from the shell. The 

residue of this process is the seed cake.  

 

As most projects are not yet carrying out the crushing of the Jatropha seeds and the 

processing from vegetable oil to fuel, only limited data is available here. One residue 

from the processing of Jatropha vegetable oil to fuel is glycerol. The few projects that 

had already achieved this stage mentioned that glycerol is not treated like a residue 

but like a by-product and is transformed to low-quality soap or sold to the military. 

5.3.3 Social sustainability 

Besides some environmental impacts, the largest possible threat of the development of 

biofuels is seen in its social impact in developing countries. The impact can be 

manifold and might affect income, land rights, human and labour rights and food 

security. Jatropha is said to be among those biofuel crops that can contribute to rural 

development. Project developers were questioned how these issues are handled and 

whether there are concrete measures for improving the social situation or reduce 

negative impacts.  

5.3.3.1 Social impact documentation  

Often mentioned positive impacts of biofuel projects in developing countries are the 

creation of work opportunities in rural areas (on plantations) and income generation 

(for outgrower farmers). However, the establishment of biofuel projects does not 

necessarily mean that more jobs are created or that the reward for agricultural work 

has improved. In order to make changes measurable, it is important that the impacts 

are well documented, e.g. with a baseline assessment of the living standard and 

follow-up evaluations. Therefore, projects were asked about their way of assessing 

their impact on the region. 

 

Only a few projects have undertaken an analysis of the expected social effect of their 

project prior to the establishment of the project. The few that have done so admit that 

the analysis was rather superficial and the lack of incentive to undertake a social 

impact analysis lies in the fact that it is not obligatory or the employment and income 
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creation as a positive social impact is not questioned. For most project developers, 

employment and income creation also implies improvements of the local food 

security situation through improving financial access to food. Only few projects have 

opened its doors for additional continuous social observations by a third party. An 

NGO is working closely together with a plantation, collecting data and holding 

dialogues with the project developers to develop the project in a socially responsible 

manner. An outgrower project has invited students to undertake their dissertation 

research on the social impact.  

 

This social impact of outgrower projects is usually expected to be achieved through 

the already mentioned training in agronomic practices but also training in managerial 

skills. This knowledge can also be applied in other areas of the outgrowerôs business. 

Furthermore, some projects offer additional courses for nursing plants and soap 

making which is traditionally womenôs work.  

5.3.3.2 Stakeholder involvement 

In order to prevent negative impacts from biofuel projects, the involvement of 

stakeholders is demanded prior to the establishment of a biofuel project (e.g. by the 

RSB standard). All project developers were asked for the kind of involvement they 

endorsed or allowed. 

 

The setting up of outgrower projects often entails that farmerôs associations or 

organisations are established or structures of existing associations or organisations are 

used to form a group of outgrower famers. Since outgrower projects live from the 

participation of farmers, they show a bigger interest in involving stakeholders in 

project development than do pure plantation projects. Apart from the farmers, most 

outgrower projects also involved local or regionally operating NGOs. In some cases 

NGOs also took over some managerial work of the project. However, also plantation 

projects made attempts to integrate stakeholders. For instance, local authorities, 

employeeôs organisations and other interested people were invited to informative 

meetings.  

 

Apart from the ógood intentionô to involve stakeholders, project developers from 

plantations mentioned that the relation between the project and the local community 

should to be good/healthy and faithful for the wellbeing of the project. Otherwise the 

success of the project would be at stake because the project depends on the local 

community, e.g. for the labour force. Therefore, it is indispensable to establish and 

keep a good relationship with the local community. Another plantation project also 

builds upon farmersô traditional agronomic knowledge and therefore tries to establish 

a good relationship with farmers in the region. In contrast there is one plantation 

project which categorically say that farmerôs involvement is not intended because the 

project is a pure private investment. 

 

It seems that in many parts of Latin America the people are sensitized to large 

projects due to a long history of exploitation and contamination of areas used by 

indigenous people caused by multinationals. Therefore, project developers reported 

that it is advisable for projects to also include additional social benefits for the local 

people or region that go beyond job creation. Examples are, building of schools or 

medical centres. 



 29 

5.3.3.3 Land rights 

In order to explore concerns over land rights, project developers were asked whether 

there have been any disputes over land that is occupied by the project and how these 

disputes were solved.  

 

One plantation project reported that it had had a problem with land rights when the 

project started but which had been solved at the point of the interview. In the area of 

the project there was no commercial agricultural production for several decades. 

Although there were formal possession rights, other people used the area for their 

purposes because the owners were not interested in the land. When the project started, 

the people using the land without formerly registered land rights claimed their 

(traditional) rights on the land. The problem was settled giving them rights to some 

parts of the land which corresponds to an amount they needed for their small-scale 

agricultural purposes. However, the project developer believes that the government 

could help a lot more by making binding laws. This also implies that there should 

have been some issues that were not properly defined. From his perspective the 

project is now obliged morally to offer social and other benefits that were actually not 

part of the project planning in order to keep a good relationship with the rural 

community which is now sensitive due to the earlier incident. 

 

One outgrower project developer mentioned that he had the impression that in some 

areas, where land rights are not yet properly registered, the planting of perennial tree 

crops like Jatropha (or coffee plants) helps to establish land rights compared to crops 

that are planted every year. However, there were no reports about whether this has 

lead to the official registering of land. 

5.3.3.4 Human and labour rights 

This study also wanted to explore how labour and human rights are respected within 

the projects. The ILO decent work agenda is mentioned by most sustainability 

initiatives as the guideline for good working practices. Therefore, project developers 

were asked about their knowledge of the ILO agenda and about mechanisms that 

prevent child labour.  

 

Concerning human and labour rights, most project developers knew the labour 

conventions/decent work agenda from the ILO which forms the basis for both the 

social RSB sustainability standard and the EU reporting obligations. Basically every 

enterprise that hires workers knows about the agenda and it was reported that since 

their publication they are heavily discussed throughout Latin America. Plantation 

project developers mentioned that especially businesses that want to trade 

internationally will be controlled by the respective Labour Ministries of their 

countries and can expect high fines when they do not comply. Furthermore, there is 

much external pressure and the companyôs reputation and at the same time the 

international client base is at stake when they do not comply with the rules. Apart 

from plantations, smaller projects also mentioned that national authorities are strong 

in enforcing labour rights with control mechanism. However, most project developers 

also knew of exceptional cases where rules are not respected because the owner of the 

business has ñgood relationsò to some controlling entity.  

 

When asked about the special case of child labour prevention some mentioned that 

they have special measures but most said that they believe the controls of the 
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Government were enough. The plantation projects developers have an age limit set at 

16 which can be controlled without much effort. The case of outgrowers is a little 

more complex since many small farmers have to use family labour for their family 

business which also includes childrenôs work. However, project developers from 

outgrower projects are aware of the problem and most discuss it with their farmers. 

Some also offer special trainings to sensitise the farmers on the importance of 

allowing their children to complete formal school education. This problem is not 

unique to Jatropha projects but concerns every project involving small-scale farmers 

or family-run businesses. 

5.3.3.5 Food security 

We have learned in chapter 3 that the cultivation of Jatropha and other biofuel crops 

can affect food security on the macro and micro level. Therefore, project developers 

were questioned if and how they considered the impact on national and local food 

security and what kind of measures were undertaken in order to improve the food 

security situation.  

 

As described in chapter 3, Jatropha can grow on soil that is not suitable for other food 

or cash crops. Many projects, from all project designs, grow Jatropha on land that is in 

some way degraded; some grow 100 % on degraded land, some only partially. Due to 

the degree of degradation this land had often not been in use for several years or used 

for grazing. When the land is not usable for food or cash crop production, the 

cultivation of Jatropha on this land can increase food security by generating income 

for plantation employees or outgrowers, or by restoring the land for later cultivation 

of food crops. In addition, one plantation project reported that it had been possible to 

increase the number of grazing cattle since the cultivation of Jatropha because the soil 

benefits from the cultivation, and that as a result pasture and weed grow better than 

before. However, although it is assumed that Jatropha cultivated on marginal or 

degraded land has no direct impact on/ does not constitute/pose a risk for food 

security, one should not forget that food crops could still compete with Jatropha in 

terms of resource use for production (water, nutrients). 

 

One outgrower project has targeted arable land for the production of Jatropha. Even 

though not degraded, 30% of the regionôs land was not under agricultural cultivation 

for several years. Thus, the revitalisation of arable land for agricultural purposes can 

improve household food security through an improvement of the economic situation 

of the households participating in the project. A similar opinion was expressed by 

most other project developers, i.e. as long as the purchasing power of project 

participants increases, be it as an outgrower farmer or a plantation employee, the food 

security situation is perceived as improved or at least not threatened. However, no 

project had undertaken a comprehensive impact assessment as required under the 

RSB standards.  

 

Concerning specific measures undertaken to improve food security, most outgrower 

projects and a few plantation projects are already intercropping Jatropha with other 

crops, e.g. black beans, corn, and forage, beans, soya and peanuts, spices like dill, 

thyme and tarragon, castor bean, soya, sesame, sunflower. Some are also in a research 

phase, e.g. for shadow adapted pepper, or are planning to either undertake research or 

wait until more research has been conducted from whose results they can benefit. 

Additional well performing intercropped crops can have two positive effects on food 
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security. Firstly, it can contribute to diversification of crops and income and generate 

additional income. Secondly, degraded land, if managed well, can be restored and 

other crops (food or cash) can be grown again. Many projects mentioned that one of 

their goals is to grow also other crops once the land is restored. And some of the 

above mentioned intercropping is successfully being employed on marginal land.  

 

Pure outgrower projects and those mixed with plantations work with small-scale 

farmers. Outgrower projects usually involve the training of the farmers for Jatropha 

cultivation (cultivation and management). The knowledge gained within this training 

can also be applied to the cultivation of other crops and thus increase the output and 

contribute to better food security.  

5.3.3.6 Additional social measures 

There are some measures employed by projects which do not fall under any specific 

social sustainability criteria. However, some are worth to be mentioning here. One 

project is organizing educational lectures about gender equality for project 

participants and interested inhabitants of the region. Another outgrower project 

explains the power of consumers and tries top increase the awareness of local 

consumption.  

5.3.4 Economic sustainability 

In order to explore the obstacles Jatropha projects are facing to be economically 

sustainable, projects developers were asked to name difficulties in reaching the 

expected cultivation area, the expected yield and, were applicable the number of 

outgrowers. Furthermore, they were asked to specify the reasons of the difficulties.  

 

Most projects of this study have projected a certain amount of hectares that should to 

be planted with Jatropha and many reported problems with achieving this target. The 

main reason was higher investment costs than expected. For the outgrower projects 

higher investment costs were due to higher transaction costs, including costs for 

communicating with and commuting to farmers which are very dispersed among the 

project region. A project combining plantation and outgrower complained about high 

time and budget expenses for clearing land according to certain soil sustainability 

criteria, i.e. not to plough the whole area mechanically but only the holes that are 

needed for planting the seedlings. Another problem a few projects were facing is that 

one investment party left the project, leaving behind unpaid invoices or unsatisfied 

expectations. Other projects noted that it was difficult to obtain credits since Jatropha 

projects are not seen to be creditworthy. 

 

Furthermore, most project developers from all approaches reported difficulties in 

achieving the prospected average harvest per hectare. Among the reasons were 

miscalculations based on yield figures which do not correspond to the conditions of 

the project. Outgrower projects noted that yield could have been higher if farmers had 

gotten more support beyond the first year of cultivation. A plantation project started 

the first year already with a very large plantation and noted that many problems and 

errors could have been avoided if they started with a smaller area and then benefitted 

from the lessons learned for expanding the cultivated area. Also the soil fertility plays 

a role and projects whose cultivated area is mostly on degraded or marginal land need 

some lessons learned in order to manage the land effectively. 
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It appears to be beneficial that in an outgrower project the economic risk of the 

success of a project is shared among outgrower farmers, with each farmer still having 

other crops to live from, whereas a plantation project has to bear all risk itself, i.e. its 

shareholders. However, what appears as reasonable risk-sharing, might be disastrous 

for a single small famer, in case a project fails and a small famers has devoted 

valuable land, labour and other inputs to Jatropha cultivation. Interestingly, it was a 

project developer from a not-for-profit organization who saw the risk from another 

point of view. He noted that especially those projects dealing with outgrowers should 

be very careful with a possible failure of the project since small scale farmers are 

especially vulnerable to shocks. Furthermore, he said it might be irresponsible to 

expose farmers to a risk of failure in view of the many unexplored issues around 

Jatropha. 

 

It also seemed that small-scale or outgrower schemes can be more profitable when the 

small farmers and their cultivated areas are closer together, i.e. close to the processing 

facility, so that logistics is facilitated. This has two advantages: (1) it reduces 

transportation costs and (2) the fruit can be processed soon after harvesting which 

prevents losses because fruits become soft already after few days (48 hours) and 

cannot be hulled as efficient as before. The advantage of a plantation is that (usually) 

the cultivated area is close together and most times the processing facility is close by. 

This reduces transaction costs and possible post-harvest losses due to longer distances 

 

As the outgrower projects cannot work without the participating farmers, it is part of 

the business plan to project a certain number of farmers. These farmers shall cultivate 

a certain amount of Jatropha plants or hectares. One outgrower project reported that it 

had difficulties in finding the projected number of farmers when the soil is relatively 

fertile and farmers could easily grow other crops. In this case farmers chose to 

cultivate other crops because Jatropha is not yet well established as a cash crop and 

they preferred to harvest a crop from which they know which price to expect. In some 

areas the plant is not known very well which hinders farmers in believing that the 

plant could yield any income for them. The experience from other outgrower projects 

let this project to think that it will be quite easy to find the efficient number of farmers 

who would like to participate in that project.  

 

There is no relationship between the extent to which a project uses degraded area and 

the perceived success of the projects. There are many other factors that play a role. 

 

Dealing with fluctuating dollar and oil price 

With the fluctuating dollar and oil prices of the last years the economic viability of 

Jatropha and other biofuels was questioned. Since biodiesel or pure oil from Jatropha 

is a substitution product for conventional diesel or fuel, they compete for the same 

market and can only be successful when they are sold at the same or a lower price. 

When biofuels are more expensive than conventional fuels, are not subsidized by 

governments, or are not supported in another way (e.g. blending quotas) it might be 

difficult to sell biofuels. As long as the crude oil price is relatively high biofuels 

seemed to be an environmental friendly and also low-priced alternative. With the fall 

of oil prices and dollar value, the pressure of biofuel projects to produce cost-

effectively increased. Since this development might be a crucial factor for the 

economic sustainability of the project, project developers were asked about their fear 
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that this would affect them and which measures they are taking in order deal with the 

problem.  

 

Most project developers did not see the fluctuations as a threat to the project. In 

particular, outgrower project that are sponsored by some kind of development 

oriented organisation were not too worried about the issue. Even if the biofuel or 

Jatropha oil is not competitive now, most outgrower projects believe that 

circumstances will change again and that oil prices are likely to increase substantially 

in the future. However, also outgrower projects developed some strategies to cope 

with the. One project diversified the range of oils produced within the project, 

introducing castor bean for intercropping because the prices of edible vegetable oil do 

not vary so much with the fluctuating dollar. This gives some better long-term 

security for the budget. 

 

Some plantation projects have increased their interest in obtaining carbon credits and 

put some additional effort in investigating their chances to obtain them. Other 

plantation projects are getting in touch with other projects and give technical advice, 

in order to get some additional income. Another plantation project has arranged ad 

referendum contracts with buyers. In such contracts, prices are oriented according to 

the price of fossil fuels at pump (not international oil prices).  

 

In some countries, the currency is very stable so that they do not have to rely so much 

on the dollar (e.g. in Peru). Therefore, the project developers of the Peruvian projects 

were not worried about the current fluctuations. However, this might change when 

they have reached a stage at which they export the fuel and have to trade in other 

currencies.  

 

Other projects said that the oil price might decrease on the international market but 

where their projects are located the prices will be much higher because their countries 

are net-importer of fossil fuel. Projects located in more remote areas often face high 

fuel prices at pump due to the long way of procurement. Project developers believe 

that fuel produced locally from Jatropha can therefore compete with fossil fuel, also 

because in remote areas fossil fuels are not always available. In addition, many 

project developers from either type of project said that several products can be 

produced from the plant. That means that even the production of biodiesel should not 

be profitable, there are many other products that can be produced from the fruits or 

from the plant, like fertilizer, or other extracts that can be used for medicine etc.. 

 

5.4 Summary to the research on sustainability of different approaches 

 

This section summarizes the findings from comparing outgrower projects and 

plantation projects in the sustainability dimensions: environmental, social and 

economic sustainability.  

 

For a summarized view of the sustainability areas, first of all, it has to be highlighted 

that the main objective pursued by the different approaches and the group of 

stakeholders the projects are targeting, are different. Pure outgrower projects pursue 

rather rural development, compared to pure plantation projects which are more 

interested in profit. Simultaneously, outgrower projects want to improve the situation 



 34 

of small commercial and subsistence farmers, each planting a small fraction of their 

land with Jatropha, whereas plantation projects target large connected areas of land 

and decide in favour of their shareholders. Projects that mix the approaches are less 

strong in their positions with regard to defining a concrete target. However, regardless 

of the project approach, within most projects the interviewed project developers had 

the feeling that the target group did not yet benefit from the project.  

 

Environmental sustainability considerations 

All projects try to make maximum use of the environmental features that Jatropha 

offers, which is not only beneficial for the environment but also advantageous from an 

economic point of view. These environmental features are very much related to good 

agricultural practices. However, it is expected that outgrower projects have smaller 

negative effect on biodiversity and the ecosystem due to the smaller scale of the 

individually planted areas. 

 

Projects from the three production approaches have a substantial amount of their 

plantation on marginal land. The share of marginal or degraded land use of the 

individual projects ranges from 10% to 100%. Projects also make efforts to reduce the 

impact of the use of fertilizers on emissions, e.g. by using bio-agents and residues 

from Jatropha cultivation and processing, which is beneficial for the soil and water 

quality. A calculation of the actual emissions was planned to a greater extent by 

plantation projects, driven by the prospect of obtaining carbon credits and thus 

earning additional revenue.  

 

No clear statement can be made about the impact on air quality, ecosystems and 

biodiversity. Although none of the projects is located in HCV areas, large 

monoculture plantations and certain management practices can still be a threat to 

biodiversity and ecosystems. However, this impact always has to be investigated on a 

case by case basis. 

 

Concerning the use of water, there are projects in all three categories that irrigate their 

plantings. Due to the size of the plantations one might assume that the impacts on 

water reservoirs might be higher, especially when plantation projects make use of 

irrigation. However, plantation projects try to minimize the effect on water reservoirs 

by harvesting rainwater and calculating the exact amount of water based on the 

evapotranspiration of the plant. Due to the structure of outgrower projects this would 

be rather complicated for outgrower farmers.  

 

 

Social sustainability considerations 
On a whole there are more socio-economic benefits for local people from outgrower 

projects because the money generated along the production chain stays (partially) 

with them when the outgrowers also own the processing facility and the income 

depends on the yield. In contrast, plantation projects indeed provide agricultural 

employment but the impact on the labour market is not necessarily additional. When 

the plantation replaces other crops with the same labour intensity, there is only a shift 

in the crop. Furthermore, the value added along the processing chain goes to the 

company not to the small farmers.  
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In outgrower projects the problem of displacement and disputes about access to land 

is reduced because farmers cultivate on their own land. Furthermore, more 

stakeholders are involved in crucial decisions of the project. Plantation projects also 

try to cooperate with local people and NGOs but the extent to which stakeholders can 

really influence the projects is lower. Furthermore, outgrowers can benefit from the 

training they receive in agricultural practices and management within outgrower 

projects and they can apply the knowledge gained also for other crops. Additionally, 

outgrower projects offer social measures that do not fall under any sustainability 

criteria set but may contribute to a social improvement of the region, e.g. the 

promotion of local consumption and awareness-raising programmes for gender equity.  

 

A critical issue is child labour. For plantation projects it is relatively easy to control 

employees and set age limits, whereas outgrower projects cannot simply forbid child 

labour within the family farms of their outgrowers.  

 

Economic sustainability considerations 

From an economic sustainability perspective both pure approaches have their 

advantages and disadvantages. Both approaches require some investment and their 

amount depends on the land rental market and the agricultural input markets of the 

specific country. On the one hand, outgrower schemes require investment for input 

material and training of the outgrower farmers but no large investment on land 

procurement has to be undertaken because the cultivation is done on the outgrower 

farmerôs land. This is an advantage for the projects as a whole and for the individual 

farmer who has to make only a small initial investment. However, the outgrower 

approach needs significant extension efforts which can be time and investment 

intensive. One the other hand, plantation projects might involve large investment 

costs for the land, labour and inputs but do not have to spend money for training the 

outgrower farmers during the subsequent years, possibly saving large amounts of 

transaction costs and revenue reductions from post-harvest losses by avoiding large 

distances between dispersed farmers. In a mixed project approach these two extremes 

are be more balanced.  

 

What can be seen negatively from a social point of view might be beneficial from an 

economic one: plantation projects have more flexibility to take strategic decisions for 

the profit of the company. Transaction costs are therefore lower in plantation projects 

and it is very likely that plantation projects produce more Jatropha biofuel per unit of 

land and do this more efficiently from a financial perspective.  

 

Additionally, the economic risk of failure of a project is shared among outgrower 

farmers, whereas a plantation project has to bear all risk alone. However, what 

appears as reasonable risk-sharing, might be ruinous for a single small famer, in case 

a project fails and a small famers has devoted valuable land, labour and other inputs to 

Jatropha cultivation. Therefore, outgrower projects have to be designed in a way that 

the risks for outgrower farmers are minimized.  

 

A common problem among most projects are enthusiastic yield and thus budget 

projections that are based on experiences which do not correspond to the conditions of 

the project. This does not only result in financial difficulties if return on investment 

are expected but not gained, it also discourages farmers participating in outgrower 

schemes to put continuous effort into Jatropha cultivation.  
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PART 3 

6 IMPLICATIONS OF EU BIOFUEL POLICY FOR (SMALL -SCALE) 

JATROPHA PROJECTS IN CENTRAL AND SOUTH AMERICA  

Although a few project developers did closely follow the political decisions taken in 

the EU, none of the project developers felt that their project was affected by EU 

policy yet, except for some enthusiasm that was noticeable within the sector. So far 

they did not see any positive impacts on their projects like increased sales or higher 

demand and enquiries from EU countries, nor negative impacts for the projects like 

higher land prices. However, some made the EU biofuel policy (among others) 

responsible for the contribution of higher food prices in their countries (but this is not 

directly linked to the scope of their projects). 

 

Most projects working with outgrower farmers do not plan to export their Jatropha oil 

to other countries, including the EU, except when there is excess production. 

Therefore, they do not see themselves being affected by the introduction of 

sustainability criteria in the EU. Nevertheless the 10% biofuel target for transport 

fuels might have indirect effects on projects and people in Central and South America 

through the agricultural market mechanisms that lead to more resource competition 

and thus higher prices for land and possibly also higher prices for agricultural inputs. 

Central America is not land abundant and some countries in the region have a history 

as net food importers. These countries could therefore be affected negatively by 

higher food and land prices.  

 

In case projects, both outgrowers and plantations projects, export Jatropha oil or fuel 

to the EU, many of the Jatropha projects could benefit from the location of their 

cultivated ares on degraded land. If it meets the definition of degraded land in the 

RED, they could benefit from the default bonus in the GHG calculation, even though 

other LCA features might suggest lower emissions reductions (e.g. through high 

fertilizer use). However, when talking about projects that cultivate on degraded or 

marginal land in this study, it is based on the judgement of project developers and not 

on internationally established definition. Thus, not all projects or all areas might 

correspond to the definition to be set out by the Commission. The definition of 

degraded and contaminated land is expected to be published beginning of 2010 and 

similar to the application for carbon credits, it might be problematic to include 

different dispersed pieces of land and get an accreditation for cultivation of degraded 

land for a whole outgrower project. Another problem might arise when the definition 

of highly biodiverse grassland comprise areas that are considered marginal land and 

as such cultivated with Jatropha. Jatropha biodiesel produced from these sites might 

not be accountable to the 10% renewable energy target in transport energy.  

 

The substantial work involved in including the cultivation by many different and 

dispersed farmers might also be an obstacle to getting projects certified under a 

voluntary scheme which, until Jatropha default values are included in the RED, will 

be the only way that Jatropha biofuel can count towards the 10% target of the EU and 

thus obtain the attached benefits. 
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When looking at the size of projects, be it plantation, outgrower or a mixed approach, 

it is apparent that bigger projects (in terms of area cultivated with Jatropha) see a 

greater possibility to invest in certification and possible additional sustainability 

measures that have to be taken. However, this decision very much depends on the 

financing party of the project and thus the available budget for an investment that 

certification might involve. 

 

This analysis shows that under the under the current EU policy agenda small Jatropha 

projects have a disadvantage compared to bigger Jatropha projects and other biofuel 

production for which a default value already exist in the RED. Small projects possibly 

will have to bear more costs for complying with sustainability criteria and the 

certification process relative to their return. This might an obstacle for them in terms 

of participating in the European market and thus smaller projects, often involving 

small and subsistence farmers as outgrower farmers, are unlikely to benefit from EU 

policy as a driver for biofuel market development.  

 

7 CONCLUSION  

This study has a twofold objective: analysing whether and how sustainability issues 

are taken into account in existing Jatropha projects in Central and South America, and 

to explore how Jatropha projects are affected by current EU energy policy. 

 

The fast development of the global biofuel market has also raised the interest in 

growing Jatropha that appears to have the potential of being a sustainable feedstock 

for biofuels. The results of this study show that there are many possibilities to 

consider and to improve the sustainability of Jatropha projects in its environmental, 

social and economic dimension. Many sustainability issues commonly discussed in 

the sustainability debate of biofuels are part of the most comprehensive set of 

sustainability criteria, the RSB standard, and are already considered by Jatropha 

projects. Certainly, not all projects consider all sustainability issues but among the 

production models that were investigated, there is at least one project that covers 

almost all issues and serves as a good example of how to integrate many sustainability 

issues into one project design.  

 

The main findings with regard to sustainability can be summarized as: 

¶ Project developers perceive sustainability criteria as very important but do not 

have much knowledge about concrete sets of criteria (like RED or RSB) and 

their application. Moreover, sustainability criteria should not be too restrictive 

because this would mean a disincentive for the development of the biofuel 

sector. 

¶ The share of degraded or marginal land use of the individual projects ranges 

from 10% to 100% of the cultivated area under the projects which, according to 

literature, implies lower emissions (subject to amount and type of fertilizer use). 

¶ Especially plantation projects have a strong interest in obtaining carbon credits 

for additional revenue. Due to the dispersed location of outgrower farmers, it 

seems very difficult to obtain carbon credits for outgrower projects; hence there 

is less motivation for applying for carbon credits.  

¶ Many projects do not irrigate their cultivated area and of those who do, most 

apply measures to prevent overuse of water/water depletion (e.g. harvesting 
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rainwater, using evapotranspiration for estimating the need for irrigation, 

estimate amount and availability of groundwater). 

¶ All projects make use of plant (and where appropriate processing) residues in 

order to improve soil quality or as an additional income. 

¶ Many projects undertake research in how to use restored land for intercropping 

with Jatropha in order to create additional income and contribute to food 

security.  

¶ Outgrower projects involve stakeholders in the decision-making of the projects. 

They also provide measures that go beyond sustainability criteria and contribute 

to the development of the region, e.g. promoting local consumption and 

awareness-raising programmes for gender equity. 

 

When reading these results, it needs to be taken into account that the study is based on 

data collected through telephone interviews and sought from ten projects willing to 

participate in the study.  

 

No current direct impact of EU energy policy can be derived from the results as none 

of the participating project in this study has projected export to the EU in the near 

future. Strategic decisions are not driven by EU policy but rather by seeing what is 

good for the development of the project in its regional context. There could be 

indirect impacts on land and agricultural input prices but these are not investigated 

within the scope of this study.  

 

However, some projects consider exporting Jatropha oil or biodiesel to Europe in the 

long run. These projects were mostly plantations, willing to take additional criteria 

into account and invest in additional sustainability measures. In return, such projects 

expect more sales opportunities from meeting sustainability criteria.  

 

When export is considered, project planning for including a certain set of 

sustainability criteria is very difficult. One of the main strategic decisions in Jatropha 

project planning is to what extend environmental and social goals should be 

considered. The RED does not include social criteria. Therefore, it is probably more 

profitable to comply with sustainability criteria of the RED instead of a voluntary 

scheme like the RSB which involves a clear set of social criteria in addition to the 

environmental criteria. However, the RED does not include default values for the 

calculation of GHG emissions of Jatropha biodiesel production so far. Possible 

voluntary schemes under which Jatropha biodiesel could be certified in order to count 

towards the EUs 10% target of renewable energy in transport have not finalized some 

definitions of key terms, nor are they accredited by the Commission to be meeting the 

criteria of the RED yet. 

 

The cultivation of Jatropha on arable or degraded and contaminated land can be a 

crucial factor when projects plan to produce for the European market in the long-run 

and then emission have to be calculated. Jatropha projects might benefit from bonus 

under the RED for cultivation on degraded or contaminated land when the land meets 

the definition of degraded or contaminated land that is expected to be published soon. 

However, Jatropha oil yields are highly variable and cultivation on degraded soils 

might imply more variation and difficulties which have to be taken into account.   
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The analysis of the RED indicates that current EU energy policy favours the 

expansion of large-scale plantation projects compared to small-scale or outgrower 

projects because economies of scale will make certain transactions like certification 

for meeting sustainability criteria much simpler. Due to commercial pressure to 

maximise yield large-scale biofuel production bears some more risks to rural 

population and the environment than small-scale or outgrower biofuel projects, e.g. 

land use conflicts or water pollution.  

 

In addition, this research has shown that outgrower projects have more measures in 

their project design that enable socio-economic development of small-scale farmers 

compared to plantations. If rural development is one of the goals that the EU policy 

(as stated by committing to the MDGs) wants to foster in developing countries, then 

there is the need to consider schemes which show social and environmental co-

benefits like successful small-scale and outgrower projects and which are popular for 

Jatropha cultivation. 

 

However, the declared goal of the EU órenewable energyô policy is to mitigate the 

impact of energy consumption on climate change. Moreover, many social factors of 

biofuel production, like abiding with human and labour rights are out of reach for 

European executive authorities. Still, even if social sustainability is not includible in 

RED for ópracticalô reasons, then European energy policy could contribute to the 

promotion of small-scale and outgrower projects by providing a policy framework 

that facilitates the certification under voluntary schemes and thus, to be able to count 

towards the 10% biofuel. 

 

Many aspects of the sustainability criteria sets from the RED and RSB are expected to 

be defined and clarified within the next month. Concurrently, Jatropha production will 

develop and more projects will reach full production stages. This development will 

offer new research opportunities and a good starting point for e.g. testing the 

sustainability criteria on the different types of projects and investigating the strategies 

on how projects might deal with the different requirements and difficulties arising 

from complying with sustainability criteria.  
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APPENDIX A 

 

 

 

 
Directive on renewable energy Sustainability standards from the 

Roundtable of Sustainable Biofuels 

 Mandatory  Voluntary  

Who has to 
comply? 

Economic operators / reports on some 
environmental and social matter to be 
delivered by the Commission 

FProd (Feedstock Producers), FProc 
(Feedstock Processors), BProd (Biofuel 
Producer), BBlend (Biofuel Blender) 

GHG (CO2) 
emission 
reduction 

Article 17 (2): 
CO2 emission reduction shall be 35%, 50% 
from January 2017, and 60% from January 
2018 (for installations where production 
started on or after 1 January 2017) 
 
For installations in operation on 23 January 
2008 35% emission reduction applies from 1 
April 2013 
 
GHG emissions shall be calculated according 
to Article 19  

C3a: GHG emission shall be calculated via an 
RSB-approved LCA, with system boundaries 
from land to tank (including CO2, N2O, CH4) 
BBlend 
 
C3b: For the assessment of lifecycle GHG 
emission, either RSB default or calculated 
values shall be used for the major steps in the 
biofuel chain, FProd, FProc, BProd, BBlend 
 

C3c: Biofuelsô contribution to CC** mitigation 
shall be improved over time,  
FProd, FProc, BProd, BBlend (small feedstock 
producers exempted) 

Land use 
change 

Article 17 (4): 
Biofuels and bioliquids shall not be made from 
raw material obtained from land with high 
carbon stock , namely land that had one of the 
following statuses in January 2008: 

¶ Wetlands 

¶ Continuously forested areas 

¶ Land spanning more than one ha with 
trees higher than five m and a canopy 
cover of between 10% and 30% 

 
Article 17 (5): 
Biofuels and bioliquids shall not be made from 
land that was peatland in January 2008 
 
Article 19 (6): 
Commission to report by 31 December 2010 
on the impact of ILUC and how to address 
ILUC 
 

Concerning GHG emissions: 

¶ Direct land use change: 
Under C3a: GHG emissions from direct land 
use change and carbon sequestered in the soil 
and plant matter shall be included, BBlend 

¶ Indirect land use change: 
Under C3b: The RSB reserves the right to 
introduce more requirements for 
measurements as scientific consensus allows, 
including for instance calculations on indirect 
land use change, FProd, FProc, BProd, 
BBlend 

 
Concerning Ecosystems and biodiversity: 
Under C7a: HCV* areas, native ecosystems, 
buffer zones, ecological corridors and public 
and private biological conservation areas that 
are not yet legally protected can only be 
exploited for biofuel production as long as 
conservation values are left undamaged, and 
can in no case be converted to plantation, 
farm or any other commercial land use after 
the January 1, 2009. Earlier cut off dates for 
conversion already established for mainstream 
feedstock sustainability standards shall be 
respected, FProd, FProc, BProd, BBlend 

Soil 
conservation/ 
degradation 

Article 19 (6): 
For agricultural raw material from the 
Community the rules under the common 
agricultural policy apply  
 
Article 19 (7): 
Commission to report every two years (starting 
2012) on national measures for soil protection 
taken by third countries and Member States 

C8a: FProd shall implement a soil 
management plan design to maintain or 
improve soil physical, chemical, and biological 
health (different requirements depending on 
size of FProd) 
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Ecosystems 
and 

Biodiversity 

Article 17 (3): 
Biofuels and bioliquids shall not be made from 
raw material obtained from land with high 
biodiversity value, namely land that had one of 
the following statuses in or after January 2008: 

¶ Primary forest or wooded land 

¶ Areas designed for the protection of rare, 
threatened or endangered ecosystems or 
species  

¶ Highly biodiverse grasslands 
 
Article 19 (7): 
Commission to report every two years (starting 
2012)  whether third countries and Member 
States ratified and implemented the 
Carthagena Protocol on biosafety and the 
Convention on International Trade in 
Endangered Species of Wild Fauna and Flora 

C7a: HCV* areas, native ecosystems, buffer 
zones, ecological corridors and other public 
and private biological conservation areas shall 
be identified and protected 
FProd, FProc, BProd, BBlend 
 

C7b: Ecosystem functions and services shall 
be maintained, FProd, FProc, BProd, BBlend 
 
C7c: Buffer zones shall be protected, restored 
or created, FProd, FProc, BProd, BBlend 
 
C7d: Ecological corridors shall be protected, 
restored or created to minimize fragmentation 
of habitats, FProd, FProc, BProd, BBlend 
 
C7e: Biofuel production shall not use crop 
species considered invasive under local 
conditions, FProd 

Water 

Article 19 (7): 
Commission to report every two years (starting 
2012) on national measures for water 
protection taken by third countries and 
Member States 
 

C9a: Respect the existing water rights of local 
and indigenous communities and water needs 
for the long-term sustainability of ecosystems 
 
C9b: Include a water management plan which 
aims to use water efficiently and to maintain or 
enhance the quality of the water resources 
that are used for biofuel production 
 
C9c: Not withdraw surface or groundwater 
resources beyond replenishment capacities 
 
C9d: Quality of the water resources that are 
used for biofuel production shall be maintained 
or enhanced 
 
For all: FProd, FProc, BProd 

Air 

Article 19 (7): 
Commission to report every two years (starting 
2012) report national measures for air 
protection taken on by third countries and 
Member states. 

C10a: Air pollution emission sources shall be 
identified, and air pollution minimized 
 
C10b: Avoid and, where possible, eliminate 
open-air burning of residues, wastes or 
byproducts. Good practices for contained 
burning of residues, wastes or byproducts 
shall be used to maintain emissions of air 
pollutants below national and international 
norms 
 
For both: FProd, FProc, BProd, BBlend 

Planning, 
monitoring 

and 
continuous 

improvement 

 C2a: Undertake an Environmental and Social 
Impact Assessment to ensure sustainability  
 
C2b: Free, Prior and Informed Consent (FPIC) 
shall form the basis for the process to be 
followed during all stakeholder consultation 
 
C2c: Implement a business plan that reflects a 
commitment to long-term viability  
 
For all: FProd, FProc, BProd, BBlend 

Human and 
labour rights 

Article 19 (7): 
Commission to report every two years (starting 
2012) whether Member States and third 
countries of increased demand for biofuel 
ratified and implemented the ratified and 
implemented a number of Conventions of the 
International Labour Organization (ILO): 

¶ Convention concerning Forced or 

On the whole based on ILOôs core labor 
conventions and the UN Declaration on 
Human Rights 
 
C4a: Freedom of association, the right to 
organise, and the right to bargain 
FProd, FProc, BProd, BBlend 
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Compulsory Labour (No 29), 

¶ Convention concerning Freedom of 
Association and Protection of the Right to 
Organise (No 87), 

¶ Convention concerning the Application of 
the Principles of the Right to Organise and 
Bargain Collectively (No 98),  

¶ Convention concerning Equal 
Remuneration of Men and Women Workers 
for Work of Equal Value (No 100),  

¶ Convention concerning the Abolition of 
Forced Labour (No 105),  

¶ Convention concerning Discrimination in 
Respect of Employment and Occupation 
(No 111),  

¶ Convention concerning Minimum Age for 
Admission to Employment (No 138),  

¶ Convention concerning the Prohibition and 
Immediate Action for the Elimination of 
Worst Forms of Child Labour (No 182). 

C4b: No slave or forced labour 
FProd, FProc, BProd, BBlend 
 
C4C: No child labour (except family labour) 
FProd, FProc, BProd, BBlend 
 

C4d: No discrimination of any kind 
FProd, FProc, BProd 
 
C4e: Wages and working conditions should be 
according to law and international conventions 
(aim to be above poverty levels) 
FProd, FProc, BProd, BBlend 
 

C4f: Occupational safety and health for 
workers and communities shall follow 
internationally-recognised standards 
FProd, FProc, BProd, BBlend 
 
C4g: Operators shall ensure all 4er rights also 
for labour contracted through third parties 
FProd, FProc, BProd, BBlend 

 

Rural and 
social 

development 

Article 19 (7): 
Commission to report every two years (starting 
2012) on the impact on social sustainability in 
the Community and in third countries of 
increased demand for biofuel 
 

In regions of poverty é 
C5a: é the socioeconomic status of local 
stakeholders impacted by biofuel production 
shall be improved  
C5b: é special measures that benefit and 
encourage the participation of women, youth, 
indigenous communities and the vulnerable in 
shall be designed and implemented  
 
For both: FProd, FProc, BProd 

Food security 

Article 19 (7): 
Commission to report every two years (starting 
2012) on the availability of foodstuffs at 
affordable prices, especially for people living in 
developing countries and wider development 
issues 

In food insecure regions é 
C 6a: é biofuel production shall assess risks 
to food security and shall mitigate any 
negative impacts that result from biofuel 
production 
C 6b: é biofuel production shall enhance local 
food security 
 
For both: FProd (when growing energy only 
crops), FProc (when in the same region as the 
feedstock producer and processing energy 
only crops), BProd (when in the same region 
as producer or processor) 

Land rights 

Article 19 (7): 
Commission to report every two years (starting 
2012) on land use rights in the Community and 
in third countries 

C12a: Existing land rights and land use rights 
shall be assessed, documented, and 
established. The right to use land for biofuel 
production or processing of feedstock for 
biofuel shall be established 
C12b: Free, Prior, and Informed Consent shall 
form the basis for all negotiated agreements 
for any compensation, acquisition, or voluntary 
relinquishment of rights by land users or 
owners for biofuel production. 
C12c: Biomass production shall ensure no 
issues relating to use rights, land rights or 
traditional rights including issues of equitable 
compensation are pending 
 
For all: FProd, FProc, BProd 

Sources: EC/EP, 2009; RSB, 2009.  

*  HCV areas (High Conservation Value area) 

**  CC (Climate Change),  
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