
1 

 

Bottom-up ways to achieve truly sustainable biofuels 

Daan Peters (Ecofys), 2014 

During the past five years, the Dutch government has subsidised over forty research projects on 

increasing the availability and economic viability of sustainably produced bio-energy. These 

‘Netherlands Programmes on Sustainable Biomass’, (by the Netherlands Enterprise Agency 

www.rvo.nl) included projects which aimed to minimise Indirect Land Use Change and increase land 

planning, as described in this paper. 

 

Governments worldwide support biofuels as an alternative to fossil petrol and diesel because they 

reduce greenhouse gas emissions. But is this presumption correct? No, say most NGOs and some 

journalists. Unsurprisingly, biofuel producers claim that their products are fully sustainable. Policy 

makers, at least in Europe, are stuck in the middle. The real answer is that biofuels can be produced 

sustainably and can be produced unsustainably. The latter is the case if forests or other natural areas 

are converted to cropland for biofuels, releasing the CO2 stored in the forest into the atmosphere. 

The bottom line is that biofuels can certainly be a sustainable alternative for fossil fuels and are 

dearly needed if we want to avoid dangerous climate change. This paper first describes the 

sustainability impacts of biofuels, focusing on those indirectly related to biofuel production, and 

then gives two examples of practical tools which help to enhance the sustainability of biofuels. 

The sustainability of biofuels    

Biofuels are fuels produced from biomass. Because plants take up CO2 from the atmosphere, their 

use as biofuels reduces greenhouse gas emissions compared to fossil fuels. The production of 

bioethanol replacing petrol and biodiesel replacing fossil diesel has gradually increased in Europe, 

especially when incentives for biofuels were introduced in the mid-2000s.
i
 In 2009 the EU introduced 

mandatory sustainability criteria for transport biofuels. The criteria address sustainability concerns 

directly related to biofuel production such as cutting a forest to clear land for biofuels. They ensure 

that biofuels produced for the EU market do not cause biodiversity or carbon stock losses and 

require biofuels to save at least 35 per cent greenhouse gasses compared to fossil fuels, increasing 

to at least 50 per cent in 2017.  The introduction of sustainability criteria was a positive step forward 

but did not end the discussion on the sustainability of biofuels, mainly because of Indirect Land Use 

Change, a topic so important that it led the European Commission to aim for phasing out 

conventional biofuels produced from food crops.  

Indirect Land Use Change  

Indirect Land Use Change, or ILUC, is a sustainability impact outside the biofuel production process. 

It is the effect that when agricultural land previously used for food production is starting to be used 

for biofuels, e.g. because increasing volumes of biofuels are needed to fulfil government renewables 

targets. The resulting reduction in food production may be compensated by new food production on 

previously non-agricultural areas elsewhere, such as forests or grasslands. This has a climate impact, 

because conversion of forest or grassland to agricultural land can lead to significant releases of CO2 

to the atmosphere.  
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How does the ILUC effect work in practice? At present, biofuels are mainly produced from 

agricultural crops that are also used for food, such as rapeseed, maize or palm oil. If more biofuels 

are produced to fulfil renewable energy targets, demand for these crops rises as well. Following the 

basic law of supply and demand, increased demand compared to supply leads a price increase of the 

crop. The market responds to this price increase in three ways. Firstly, farmers will invest in 

increasing their yield by improving their agricultural methods because they can get a better price for 

their crops. At the same time, food consumption will show a small decline, not because people will 

eat less but because food waste in the supply chain will be reduced. The third effect is the 

conversion of previously non-agricultural land into agricultural land to produce more vegetable oil. 

Because of the open and global nature of agricultural commodity markets, this conversion of land 

can take place anywhere in the world. This makes ILUC a cross-border effect.  ILUC is international 

and also takes place across crops. Agricultural commodities are partly (not fully) interchangeable 

depending on their price levels. Palm oil can be used by the food sector to compensate for an 

increased use of other vegetable oils such as rapeseed by the biofuels sector. This means that if palm 

oil is cheaper than rapeseed oil, increased consumption of rapeseed for biofuels in Germany at the 

expense of rapeseed previously used in the food sector, may lead to deforestation for new palm oil 

plantations in Indonesia created to produce oil for food products.  

Because deforestation is a well-known cause for increasing CO2 in the atmosphere, ILUC can cause 

considerable greenhouse gas emissions. If biofuels are held responsible for these indirect emissions, 

they would significantly reduce biofuels’ greenhouse gas saving potential compared to fossil fuels. It 

is difficult to say how large ILUC emissions are because they cannot be measured or observed. Due 

to the indirect nature of effect, ILUC emissions can only be modelled by large and complex agro-

economic models. The IFPRI institute in Washington concluded, in an influential modelling study 

performed in 2011 for the European Commission
ii
, that indirect greenhouse gas emissions from EU 

biofuels could eliminate two thirds of the greenhouse gas saving potential of biofuels but that they 

still score better than fossil fuels. When taking a closer look, the picture shows a difference between 

biodiesel and bioethanol. According to the study, biodiesel would no longer save greenhouse gas 

emissions if indirect emissions would be taken into account, whereas ethanol can still achieve large 

greenhouse gas savings beyond 50 per cent compared to fossil fuels. The main reason for this 

difference is large deforestation in Southeast Asia combined with the notion that ILUC occurs among 

between crops. Forests is cleared in Southeast Asia, partly to make space for palm oil plantations. 

Palm oil is mainly used for food, as explained above this could partly and indirectly be linked to 

rapeseed biodiesel production in Germany.  Based on this you could say that ethanol ensures a 

better greenhouse gas saving than biodiesel. New modelling work is currently underway which could 

either confirm or change this picture. While modelling can be further improved, it is unlikely that 

scientific consensus on the magnitude of ILUC emissions will ever be reached, simply because 

modelling is not the same as measuring, it always contains uncertainties.  

What do biofuels have in common with golf courses? 

It should be noted that Indirect Land Use Change (ILUC) is not exclusively related to biofuel 

production. If for example a new golf course is constructed on fields previously used to graze cattle 

and produce hay to feed animals, the reduced availability of animal feed will be partly compensated 

by converting previously non-agricultural land into meadows elsewhere in the world. In a similar way, 

transforming farmland into new nature in Europe can have negative indirect sustainability impacts 
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elsewhere. In extremis, converting farmland to nature in Europe can contribute to deforestation in 

Indonesia. 

A central question in the debate on biofuels sustainability is whether biofuel producers should be 

held responsible for ILUC. This almost philosophical question could also be asked about the 

developer of a new golf course or the government creating new nature. Is it fair or even possible to 

ask actors to be responsible for effects which are indirectly induced by their actions but which take 

place outside their control?  

In the context of biofuels, the question has two possible answers. Either you conclude, as most 

biofuel producers do, that ILUC happens outside the biofuel production chain and therefore biofuel 

producers have no responsibility for it. Or you conclude, as most NGOs do, that biofuels do not 

deliver its promise: to save greenhouse gasses. European policy makers increasingly lean towards 

regulating the biofuels sector as a way to addressing ILUC, with the argument that biofuel policy is 

introduced to save greenhouse gasses, meaning that biofuels should not cause large indirect 

emissions. This is a fair point but should not lead to a phasing out of biofuels altogether, as this 

would make the task to avoid dangerous climate change even more difficult. 

Global nature protection and land planning prevents ILUC 

How could Indirect Land Use Change be prevented? In order to answer this question we need to look 

deeper into the mechanisms and note that all indirect land use change associated with biofuels is at 

the same time a direct land use change caused by the food and timber sectors. In other words: if all 

new palm oil plantations to produce vegetable oils for food needed to compensate for increased 

vegetable oil used for biofuels would be created without causing deforestation, no negative indirect 

impact would occur. This means that an effective protection of all forests, peat lands and highly 

biodiverse grasslands would steer the growth of the food sector into areas that can be converted to 

productive land without a large impact on climate change and biodiversity, such as abandoned 

farmland and grassland with a relatively low carbon stock and biodiversity value. A more sustainable 

increase of agricultural land is possible and would prevent a large negative ILUC impact from biofuels.  

The best approach to eliminating Indirect Land Use Change is proper land planning and a more 

effective preservation of nature. This has to be a global effort. Proper environmental protection and 

land planning in individual countries or regions are not sufficient because ILUC easily crosses borders. 

We already saw that ILUC is an international effect and takes place across crops. The high standard 

of land planning and environmental protection in the EU effectively discourages that forests are cut 

down or peat land drained to create new agricultural land in Europe. But crops produced for biofuels 

in Europe may still cause indirect effects elsewhere in the world.
iii

   



4 

 

Land planning improves agricultural sustainability 

In order to eliminate ILUC a global effort is needed. On a more local level, land planning can greatly 

enhance the direct sustainability of biofuels. It can prevent the conversion of forests and other areas 

with high carbon stocks or high biodiversity to create new agricultural land, which increases the 

environmental sustainability of production. Land planning can also enhance social sustainability if it 

prevents land used for generations by local populations to be taken over by large agricultural 

companies 

A good example of innovative local land planning is a project performed in Indonesia by 

environmental NGO Both ENDS and its local partners ICRAF and LBBT with funding from the 

Netherlands Enterprise Agency
iv
 Palm oil plantations cover large areas of the island of Borneo and 

large companies convert ever more forests and existing agricultural land into palm plantations. This 

sometimes occurs at the expense of local populations because ownership of village land is often not 

formalised. Building on previous work by local experts, academics and activists, Both ENDS 

coordinated the mapping of communal village land in Sanggau District in the province of West 

Kalimantan on Borneo and tried to obtain formal recognition of their ownership rights from district 

authorities based on the maps. The project aimed to make local land mapping part of the district 

land planning policy.  

Text box 1 – Bottom-up land planning in the Indonesian village of Terusan 

 

 

 

 

 

Bottom-up land use mapping and using mapping results for land planning , can effectively prevent 

land conflicts and other negative social impacts from expanding palm oil production because it 

enhances informed and joint decision making. The Both ENDS project focused on mapping existing 

agricultural land or village plantations. A similar mapping and protection of forests could also 

prevent negative environmental impacts from expansion of palm plantations, thereby ensuring a 

more sustainable increase in palm oil acreage, for example towards previously deforested areas 

which are currently unused grasslands with relatively low biodiversity. As described above, such 

local or regional land use planning can effectively ensure direct sustainability of food, feed and 

biofuel production but cannot prevent indirect impacts that could still occur elsewhere.  

Bottom-up certification of low ILUC risk biofuels 

Effective global nature preservation and land planning is the ultimate solution to address Indirect 

Land Use Change associated with biofuels. This is of course a long term prospect. In the nearer 

future, it is possible to invest in biofuels production that do not cause negative direct and indirect 

impacts, for example advanced biofuels produced from agricultural, forestry or process residues 

which do not use agricultural land and provided a surplus of the residues exist that can be 

A short film produced as part of the Both ENDS project tells the story of the village of 

Terusan.
1
 Villagers live from rubber cultivation, rice and orchards, produced on their 1800 

hectares of ancestral land. A large oil palm producer PT Semai Lestari, offered a long term 

lease of 30 years to villagers for 80 per cent of their land. Both ENDS and partners supported 

the village with mapping their land. With this improved knowledge, the village rejected the 

offer, also fearing that they would lose ownership over the land to the Indonesian 

government after termination of the lease, something that happened to many other villages. 
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sustainably harvested. Also, the ILUC impact of conventional ‘1
st
 generation’ biofuels, produced from 

agricultural crops, can be reduced. Conventional biofuels only cause ILUC if they are produced on 

existing agricultural land and displace current production for other purposes (food, animal feed). 

ILUC will be avoided if conventional biofuels are produced from biomass cultivated additionally and 

without displacing current agricultural production. Examples are crops production on unused land 

(e.g. abandoned farmland), increased yields of crops on existing farmland above the forecasted yield 

development in the area. 

Intensification of production can also be a solution, for example by multi-cropping in which several 

crops with different growing seasons ‘share’ a piece of land during the same year, so more can be 

produced on the same land.  Another form of intensification can be achieved by increasing the 

number of cattle per hectare in areas with extensive livestock herding. The freed land can then be 

used to produce a crop for additional biofuel feedstock as well as additional animal feed to support 

the livestock intensification. This practice already takes place on a limited scale in Brazil, where 

grazing land in many areas only supports one head per hectare. Grazing in Brazil can often be 

increased to two cows, while sugarcane cultivation on the freed-up hectares produced ethanol as a 

biofuel and bagasse as a by-product to feed the second cow on each hectare. The ethanol is thus 

largely additional without displacing current cattle production. Most of the solutions to avoid ILUC 

are described and tested in a project by WWF International, Ecofys and EPFL, the polytechnic 

university of Lausanne.
v
 

Text box 2 – Low Indirect Impact Biofuels certification methodology 

 

 

 

 

 

 

 

Avoiding dangerous climate change: the case for sustainable biofuels 

The European Union agreed to reduce greenhouse gas emissions from transport in the EU with 80 

per cent in 2050 compared to 1990 levels. Transport currently accounts for 25% of total emissions. 

In order to meet the 2050 target the world’s energy system needs to be almost fully renewable. This 

requires sustainable biofuels, in the future mainly in aviation, shipping and long-distance road 

transport.
vi
 Government support for biofuels requires a minimum level of public support, which can 

be achieved by investments in fully sustainable biofuels. Biofuels must be produced sustainable and 

not cause environmental and social damage, neither directly because of where and how they are 

produced, nor indirectly because other crop uses are displaced to land elsewhere. The ultimate 

solution to ensure fully sustainable biofuels is proper land planning and effective nature protection 

worldwide. In absence of this, strict sustainability criteria can avoid negative direct impacts from for 

example palm oil expansion. Local land planning can be part of the solution. Boths Ends and their 

WWF, Ecofys and EPFL produced the Low Indirect Impact Biofuels (LIIB) methodology. LIIB is a 

certification methodology which allows biofuel producers to demonstrate that their production 

has a low ILUC risk. The methodology is developed in a project for the Netherlands Enterprise 

Agency and is designed to be used together with existing certification schemes for biofuel and 

biomass sustainability. The latter is important since LIIB only ensures that biofuels do not cause 

negative indirect effects, direct sustainability should be ensured by one of the existing 

certification schemes developed for that purpose, for example RSB, NTA8080, Bonsucro or ISCC. 

The currently published version 0 of the LIIB module has been tested both within and outside 

the EU and will soon be updated to an improved version 1. 
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partners demonstrated the positive effect of such planning. Also, it is possible to produce biofuels 

which do not cause negative indirect impacts, as highlighted in the ILUC mitigation project by WWF, 

Ecofys and EPFL. Both projects demonstrate the virtue of a bottom-up approach, involving local 

populations or individual biofuel producers.  

Local land planning and certification of low ILUC risk biofuels are bottom-up approaches which need 

a policy incentive to be successful. Maps of customary lands can only effectively avoid harmful oil 

palm expansion when recognised by authorities and biofuel producers will only invest in the 

certification of low ILUC risk biofuels if policy makers recognise that such certification makes a 

difference towards truly sustainable biofuels.  
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