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High indirect land use change risk – what is 
a ‘significant’ expansion of production area 
into land with high-carbon stock

R EC O M M E N DAT I O N S

RFN recommend that EU decision-makers decide to:

1. Lower the high-ILUC threshold to 7.9% or lower.

2. Phase-out the use of high-ILUC biofuels, i.e., palm  

oil and soy-based fuels, without delay.
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Summary for policy makers

Reducing the threshold for what biofuel feedstock is considered high-ILUC risk is essential to 

avoid deforestation and ensure that EU’s biofuel policies result in a net reduction of climate 

change emissions. The European Parliament have proposed a reduction in this threshold to 

7.9% and accepting this value would provide some real assurance that significant deforestation 

will be avoided.

The concept of ‘high indirect land use change risk’ (high ILUC-risk) biofuel feedstocks was 

introduced by the EU in the 2018 recast Renewable Energy Directive (RED), defined as follows: 

“biofuels, bioliquids or biomass fuels produced from food and feed crops for which a significant 

expansion of the production area into land with high-carbon stock is observed”. The ‘Commission 

Delegated Regulation (EU) 2019/807’ sets a maximum threshold of 10% for the ‘adjusted’ share of 

expansion onto high carbon stock land that is acceptable before a crop is identified as high ILUC-

risk. Simply speaking, this means that if more than 10% of recent expansion of the crop cultivated 

area is into forests and other high-carbon areas, it will be defined as a high ILUC feedstock, that 

will be phased out. Conversely, setting the threshold at 10% is equivalent to saying that if 9% of 

expansion of a crop results in deforestation this should be considered ‘insignificant’. At present, the 

only crop identified as high ILUC risk based on this criterion is palm oil. 

The RED is currently being amended by the European Institutions. The European Parliament 

suggests reducing the threshold from 10% to 7.9%. Based on the most recent analysis, this would 

result in soy also being identified as a high ILUC-risk crop, and due to be phased-out with palm oil. 

This would reduce the EU’s contribution to deforestation and climate change significantly. 

Revisiting the calculation used by the Commission to justify a threshold value of 10% and applying 

this to Latin-American forests, we find that a deforestation of 9.9% would fully offset the potential 

climate change benefit of replacing fossil fuels with soy biodiesel. Hence, to be sure that replacing 

fossil fuels with biofuels reduces net emissions, the high-ILUC limit would have to be set well 

below this level. 

Looked at another way, if 40% of EU biodiesel demand in 2030 (comparable to the current 

contribution from soy and palm oils) were met using new production of biofuel feedstocks that 

had a 7.9% rate of expansion into forested areas that would give about 150,000 hectares of 

land conversion. This is an area comparable to the size of Montenegro and must be regarded as 

significant expansion into high carbon stock land. 
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High indirect land use change risk – what  
is a ‘significant’ expansion of production area  
into land with high-carbon stock

Introduction 

In 2018, the recast of the Renewable Energy Directive introduced a new concept into EU biofuel 

policy with a view to limiting support for biofuels that are likely to be associated with high losses of 

biomass and soil carbon stocks due to indirect land use changes (ILUC). This was the concept of 

‘high indirect land use change risk’ (high ILUC-risk) biofuel feedstocks. 

The introduction of the high ILUC-risk category was a response to a decade of research and 

debate about the level of land use change that could be expected to be indirectly induced by 

the expansion of demand for biofuel feedstock. ILUC is expected to occur because increasing 

consumption of agricultural outputs like grains and vegetable oils requires increasing production, 

and one way to increase production is to farm new areas of land. 

Land that is unfarmed tends to accumulate carbon stocks, both in biomass (such as trees, shrubs 

and grasses) and in soils1. Clearing the vegetation from that land and ploughing it up to plant crops 

results in the loss of some of this carbon, emitted to the atmosphere as carbon dioxide. While 

we often associated climate change with fossil fuel use, land use change emissions also make a 

large contribution to anthropogenic global warming – for example, for the period 2007-2016 the 

Intergovernmental Panel on Climate Change estimates that about a quarter of anthropogenic 

greenhouse gas emissions were associated with agriculture, forestry and other land use.2

While research economists have produced numerical estimates of the ILUC emissions associated 

with demand for different biofuel feedstocks, the European Union decided that the level of 

uncertainty associated with these numerical estimates was too great to use them directly as a 

regulatory tool. The uncertainty in these estimates reflects the difficulty of predicting how the 

global economy will respond to increased agricultural demand – different conclusions about where 

production will increase, which crops will expand and the ecosystems that will be cleared for that 

expansion can lead to very different results. As an alternative to relying on these modelling results, 

the European Commission introduced a test to identify some biofuel crops as ‘high ILUC-risk’ 

1 Including in some cases through the formation of peat in wetlands.

2 On a GWP 100 basis, see https://unfccc.int/topics/land-use/workstreams/land-use--land-use-

change-and-forestry-lulucf
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based on observed historical expansion of those crops into high carbon stock areas. The premise is 

that it is the crops that are most likely to directly affect forests or wetlands that are also most likely 

to be associated with high ILUC emissions. 

In the recast Renewable Energy Directive, high ILUC-risk fuels were therefore defined as follows: 

“biofuels, bioliquids or biomass fuels produced from food and feed crops for which a significant 

expansion of the production area into land with high-carbon stock is observed”. 

Significance

While the basic premise of the high ILUC-risk assessment is clear, its implementation requires that 

a working definition should be introduced for what constitutes a “significant” expansion into high-

carbon-stock areas. This working definition was provided in 2019 with ‘Commission Delegated 

Regulation (EU) 2019/807’3, which “lays down the criteria for determining the high ILUC-risk 

feedstock for which a significant expansion of the production area into land with high carbon stock 

is observed”. 

The Delegated Regulation sets a maximum threshold of 10% for the ‘adjusted’ share of expansion 

onto high carbon stock land that is acceptable before a crop is identified as high ILUC-risk. We 

refer to this as an adjusted share because in practice the threshold is increased for crops that 

are considered to have high productivity – so for example while the real threshold for soy is 10%, 

the real threshold for maize is 17% and for oil palm is 25%. The premise here is that expansion 

onto high carbon stock areas is more acceptable for a high productivity crop because more 

biofuels can be produced for every area of high carbon stock land converted. There is also an 

adjustment relating to the share of expansion into wetlands – this area is multiplied by a factor of 

2.6 before calculating the adjusted expansion share, reflecting the higher carbon stock expected 

for wetlands. Looking again at the case of palm oil, the ‘real’ threshold is therefore 25% if the only 

high carbon stock land affected was forestland, but only 9.6% if the only high carbon stock land 

affected was wetland. 

At present, the only crop identified as high ILUC risk based on this criterion is palm oil, but soy oil 

has been found to be near the threshold. 

The rationale for the 10% threshold is provided in the European Commission’s ‘Report on the status 

of production expansion of relevant food and feed crops worldwide’4. This report explains that the 

average net carbon loss when biofuel feedstocks expanded into high carbon stock areas in the 

3 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0807

4 https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52019DC0142
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period 2008-2015 was estimated as 107 tonnes of carbon. If that carbon is converted entirely to 

CO2 and the emission is averaged over 20 years, this is equivalent to 19.6 tonnes of CO2 per hectare 

per year, which for a biofuel crop of typical productivity implies 360 grams of CO2 emissions per 

megajoule of biofuel produced (abbreviated as gCO2e/MJ). This is about seven times more than 

the CO2 that could be avoided by using that ‘typical’ biofuel to replace fossil fuels (the Commission 

considers an example of a biofuel delivering 52 gCO2e/MJ of emissions savings). This means that 

if more than 14% of that biofuel feedstock was delivered by expansion onto land with high carbon 

stock then the CO2 benefit of using that biofuel would be eliminated5. The level for significance 

is set slightly below this at 10% “to guarantee that biofuels achieve net sizable GHG emission 

savings”. 

While this is characterised by the European Commission as a conservative treatment, it is clear 

that (following the logic laid out in the report) using a crop for which 10% of additional production 

was delivered by conversion of high carbon stock areas would have poor GHG performance. 

If the average emissions intensity of expansion into high carbon stock land is 360 gCO2e/MJ 

and 10% of feedstock expansion occurs on these areas, that implies 36 gCO2e/MJ of land use 

change emissions. Subtracting those land use change emissions from 52 gCO2e/MJ of emission 

reduction would leave only 16 gCO2e/MJ of savings, less than a 20% improvement on a fossil 

fuel alternative. It is highly disputable whether an improvement of less than 20% constitutes “net 

sizable GHG savings”. In the United States, for example, if a biofuel is assessed as delivering less 

than 20% savings once land use change emissions are considered, then it does not qualify as a 

renewable fuel6. 

Not only is the GHG saving that could hypothetically be delivered at the 10% threshold rather poor, 

but we must recognise that deforestation and wetland clearance are not the only potential sources 

of land use change emissions for a biofuel. Even converting pastureland generally leads to net land 

use change emissions and clearing natural grassland or shrubland is worse than that.7 Considering 

only the high carbon stock areas affected does not, therefore, tell the full story of the potential land 

use change effect. These additional emissions from conversion of “low to medium” carbon stock 

land could be substantial but are ignored in the high ILUC-risk framework. 

5 At least for the first 20 years.

6 For example palm oil biodiesel is excluded from support under the Renewable Fuel Standard because 

it has not been shown to meet this 20% requirement.

7 Oil palm is an exception to the rule of thumb that agricultural expansion on grasslands leads to 

carbon loss – the carbon in the trunks of the palm trees is normally greater than the carbon lost from 

soils and biomass.
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A significant change?  

As part of the EU’s Fit for 55 climate package the RED is currently being amended by the European 

Institutions. Recognising that the current threshold for significant expansion into high carbon 

stock areas may not guarantee sizable GHG emission savings, the European Parliament has agreed 

a position in favour of reducing the threshold from 10% to 7.9% as part of the ongoing negotiation 

of the new package. Based on the most recent analysis of global crop expansion, this change in the 

threshold would result in soybeans being identified as a high ILUC-risk crop. 

Significantly reduced benefits? 

As the Parliament discusses this position with the European Council of Ministers and 

with the Commission, it is natural to ask whether this new lower threshold could fairly 

be considered to represent a significant impact on high carbon stock areas. The case of 

soybeans is particularly relevant, as soy is the crop most likely to be designated a high ILUC-

risk crop if the threshold is revised. Below we therefore revisit the calculation used to justify 

a threshold value of 10% in the Report on the status of production expansion of relevant food 

and feed crops worldwide, for the specific case of soy. 

The main region of concern for deforestation associated with soybean agriculture is Latin 

America8. Carbon stock losses from land use change in productive ecosystems in the Latin 

American regions where deforestation for soy is observed, such as the Amazon, Cerrado and 

Chaco, are likely to be higher than a global average value. The most recent ILUC modelling 

for the European Commission9 uses a typical biomass carbon loss assumption for forest 

conversion in Latin America of 142 tonnes per hectare. Soil carbon losses can also be 

expected on forest conversion – based on RED rules10, conversion of tropical moist forestland 

to cropping could release 21 tonnes of soil carbon per hectare, while conversion of tropical 

dry forest could release 13 tonnes of soil carbon per hectare11, which can be averaged to 17 

tonnes per hectare. 

8 Cf. Soy, land use change and ILUC-risk, https://www.cerulogy.com/2020/soy-land-use-change-and-

iluc-risk/

9 The “GLOBIOM study”, https://energy.ec.europa.eu/document/download/6f43aa3a-22f2-41c9-

b350-d1a644d602c4_en?filename=Final%20Report_GLOBIOM_publication.pdf

10 Cf. Commission Decision of 10 June 2010 on guidelines for the calculation of land carbon stocks for 

the purpose of Annex V to Directive 2009/28/EC.

11 Assuming low activity clay soils, reduced tillage and medium input. In practice, soil carbon change is 

sensitive to the details of the local conditions, these parameters were chosen to give reasonable mid-

range examples.
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Taken together these values suggest that we might typically expect about 159 tonnes 

of carbon stock loss per hectare when converting Latin American forests to soybean 

agriculture, equivalent to 29 tonnes of CO2e emissions per year for 20 years. Combining this 

result with the Biograce default values for amount of soy biodiesel that can be produced 

per hectare gives about 530 gCO2e/MJ for soy from deforested land. For a batch of biofuel 

reporting a 52 gCO2e/MJ carbon saving, as considered in the Report on the status of 

production expansion…, this means that deforestation on 9.9% of the expansion area would 

fully eliminate the potential climate change benefit of using the biofuel. If we follow the 

approach from that report and apply a discount factor of 30% to this level it would suggest a 

significance threshold of 6.9%.  

If these deforestation emissions were applied for 7.9% of soy production, in line with the 

threshold proposed by the Parliament, it would result in a land use change emission of 42 

gCO2e/MJ. This would eliminate most of the climate benefit for a batch of soy biodiesel 

reported as delivering 52 gCO2e/MJ of GHG savings when excluding land use changes, 

leaving only a 10% improvement over fossil fuel. 

On this basis, one could conclude that for soy biodiesel a 7.9% rate of expansion onto 

high carbon stock areas can fairly be treated as significant, and indeed that an even lower 

threshold could reasonably be argued for. 

Significant compared to ILUC modelling? 

Another possible comparison point is offered by the European Commission’s indirect land 

use change modelling. Analysis using the GLOBIOM ILUC model that was completed in 2015 

estimated ILUC emissions of 150 gCO2e/MJ for soy biodiesel – ILUC emissions on this scale 

would make soy biodiesel twice as bad for the climate as fossil diesel. Modelled reductions 

in forest area in this scenario are equivalent to 9.6% of the modelled global expansion of 

cropland area. The emissions calculation that is undertaken in the ILUC models is much 

more complicated than the calculation we presented above12, but this result shows that a rate 

of crop expansion into high carbon stock areas of 5 to 10% could be consistent with very high 

ILUC emissions. Certainly, ILUC emissions of even half this amount (i.e. 75 gCO2e/MJ) would 

be considered very significant.  

12 The model assumes that some feedstock is delivered through yield increase rather than area expan-

sion, but additionally considers emissions from indirectly caused peat loss in Southeast Asia and 

from conversion of non-forest areas.
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Significant loss of forest?

A different way to consider the question of significance is to think about the deforestation 

impact that might arise if EU biodiesel demand in 2030 was entirely met using biofuel 

feedstocks that had a 7.9% rate of expansion into forested areas. The impact analysis 

accompanying the latest proposed RED revisions13 estimates 2030 transport energy demand 

in the EU as about 310 Mtoe and would cap the contribution of food- and feed-based biofuels 

to the transport energy supply at 7% of that value. It is not likely that all Member States would 

allow the supply of food-based fuels up to that limit, so for the sake of illustration assume 

that 4.5% of 2030 transport energy might be supplied as food-based biofuels (this is 

roughly the average EU food/feed-based fuel consumption in 2020), that 80% of that would 

be biodiesel or renewable diesel14, and that soy oil could be the feedstock for 40% of this 

biodiesel15. That is equivalent to a potential 6.3 billion litres of food-based FAME demand. 

Based on the default soy yields given in Biograce and allocating land use to co-products 

(soy oil, soy meal and glycerine) based on energy content16, producing 6.3 billion litres of 

soy biodiesel would create 3.8 million hectares of net land demand. If half of this additional 

demand came from expansion of the area of soy cultivation (and the other half from yield 

increase or reductions in food consumption) and 7.9% of that expansion occurred at the 

expense of forest, that would give about 150 thousand hectares of deforestation associated 

with meeting EU biodiesel demand in 2030. That is an area comparable to the size of 

Montenegro. 

13 See https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0557

14 It is stated in the RED proposal that currently biodiesel accounts for 80% of EU biofuel consumption.

15 For 2020 Transport and Environment report that about 40% of biodiesel feedstock was either palm 

oil or soy oil https://www.transportenvironment.org/wp-content/uploads/2021/08/Biofuels-brief-

ing-072021.pdf  

16 On this basis the land demand associated with soy oil demand is considered to be one third of the 

gross land required to produce the associated quantity of soybeans.
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Conclusion

The high ILUC-risk mechanism in the Renewable Energy Directive is intended to prevent biofuels 

from receiving support under EU legislation when it is considered very likely that demand for those 

biofuels causes large ILUC emissions. The European Commission has set a 10% threshold value 

for the maximum fraction of area expansion onto high carbon stock land for a given feedstock 

before it is identified as high ILUC risk and excluded from support. 

While the Commission has stated the intention to set this threshold at a level that would “guarantee 

that biofuels achieve net sizable GHG emission savings”, the current 10% threshold is not 

adequately stringent to deliver that result. The European Parliament has proposed that a lower 

7.9% threshold should be adopted. It is shown above, focusing on the case of soy biodiesel, that 

even with this lower 7.9% threshold very substantial land use change emissions (when compared 

against the potential GHG savings from biofuel use) would be possible. This proposed reduction 

in the threshold value to 7.9% would be more likely to secure sizeable GHG emission savings and 

avoid contributing to deforestation, although the findings in this briefing would point towards an 

even lower threshold to comply with the terms set by the RED.
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