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1. Introduction

European Union (EU) biofuel targets are leading to a rapid increase
in demand for feedstock crops such as sugar cane, oil palm and soy.
This creates severe pressure for more agricultural land. Where this
expansion occurs at the expense of forests, peat land and other
carbon rich habitats, it results in substantial increases in greenhouse
gas emissions from the soil and the removed vegetation. This
expansion at the expense of natural habitats is often indirect, ie.
biofuel crops are not planted on forestland, but instead displace
other crops or pasture land which move to the forest. This makes it
impossible to address this issue through sustainability certification
schemes that by definition work at a farm-scale level. 

Scientific research has now shown that emissions from indirect
land use change (ILUC) have the potential to negate any
greenhouse gas emission savings which might be generated from
biofuel use. In fact the net-effect of biofuel targets could be an
overall increase in emissions. 

In this series of briefings – looking at three different displacement
chains - Friends of the Earth illustrates the reality of indirect land
use change, highlighting how the EU’s biofuel policy could in fact
be aggravating climate change. This briefing1 looks at how
demand for soy oil is contributing to ILUC through the knock-on
effects on the demand for palm oil.

2. Soy bean and soy bean oil

Originally discovered and farmed in China more than 5,000 years
ago, the soy bean has become a staple product and is now the
world’s most important protein source for animal feed. It is also
used in food processing and increasingly for biofuel2.

This growth in demand for soy bean oil for biofuel is expected to
affect the supplies available for food processing, leading to an
increase in demand for other oils.

During World War II, soybeans became a popular source of oil and
protein. The United States secured tariff-free access to the European
market for its soybeans in trade talks in 1960. This triggered a boom
in soy in Latin America following the agricultural revolution. Latin
American soy production has now overtaken production from the US.

Current global production amounts to approximately 250 million
tons (Mtons) per year and is expected to rise to 300 Mtons/year in
20203,4. The main producing countries are the USA, Argentina and
Brazil, which provide more than 80% of total production. Soy bean
provides about 65% of the world’s oilseed meal supply and is a major
source of vegetable oil, accounting for 28% of global production5. 

Approximately 55 – 60 MT of soy beans, 8 – 10 MT of soy oil and
42 – 45 MT of soy meal are traded annually across the world6,7,8. 
In Argentina reduced tax rates for soy biodiesel are increasingly
encouraging soy producers to sell their oil for biodiesel9. 

The main export markets for soy for cooking oil are China and
India, which are supplied primarily by Argentina and to a lesser
extent by Brazil. 

The growing demand for soybean oil for use as biodiesel threatens
the supply of soybean oil for cooking oil imported by China. 
If supplies for cooking oil for China and India are diverted to
biodiesel, these countries will need to find a replacement for their
current supplies from Argentina. 

Figure 1. Overview of current and forecasted soy oil trade

The upper part of the graph shows current and forecasted export
volumes, broken down into the main exporting countries;
The lower part of the graph shows current and forecasted imports,
broken down into the main importing countries.
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3. Soy bean biodiesel

Soy bean oil has become a major feedstock for biodiesel in both
the Americas and Europe, where legal targets have been
introduced to stimulate the use of biofuels. Soy bean oil accounted
for 50% - 90% of all biofuel feedstocks in the USA11.

Rapeseed oil is currently the major feedstock in the EU, the biggest
biodiesel market in the world. Soy bean biodiesel is produced in
the EU from oil produced at domestic crushing mills and also
imported directly from the USA and Latin America. Imports of
Argentine biodiesel are expected to increase significantly in the
next few years12.

Soy oil based biodiesel currently makes up approximately 15% of
total EU biodiesel production13, but this may be as high as 40% in
some individual member states as for example in the UK14.

Argentine biodiesel capacity is expected to increase over the
course of 2009 to 2.4 million metric tons (from 1.4 MMT at the
end of 2008), with production aimed at the export market15. 
The competitiveness of Argentine biodiesel in the EU market is
enhanced under the Argentine differential export tax (DET)
system, which makes it more attractive for EU customers to buy
the finished biodiesel than to buy Argentine soy bean oil and
convert it into biodiesel in the EU16. 

Figure 3. Europe: biofuel targets increase demand for soy oil 

indirectly leads 
to deforestation

4. forest cleared to make way for more palm oil 3. more palm oil required for use as cooking 
oil in growing markets in China and India. 
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1. growing demand for soy oil for biodiesel 2. soy oil currently used for cooking oil 
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Figure 2. Illustration of current destination of traded
Argentine soy-oil10

Source: ABECED consultants
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4. Soy bean biodiesel and (I)LUC

Using soy oil as biodiesel feedstock is likely to cause both direct
and indirect land use change.

Soy bean production is currently mainly driven by demand for
animal feed, with oil produced as a by-product. As a result the
intensity and amount of cultivation are determined primarily by
the soy meal price.

But increased demand for vegetable oil to meet EU biodiesel
targets is expected to increase prices for vegetable oil – making it
more likely that the soy oil price will also drive production, with
increases in production expected in Brazil and Argentina17,18,19. 
This could create a further 900 million hectares of soy bean 
and a potential 0.5Mton increase in soy oil production20.

However, total contribution of soy oil to the EU demand for
biodiesel feedstock is anticipated to be significantly higher than
0.5 Mton. Most forecasts predict exports of soy oil or derived
biodiesel to the EU as in excess of 3 Mtons/year21.22,23. This means
soy oil is likely to be diverted from the cooking oil market to
biodiesel production24.

At the same time demand for vegetable cooking oil is expected to
keep rising in Asian countries, most notably in India and China.
The expected future rise in demand will be partially met by
increased vegetable oil and oilseed imports, as India and especially
China have limited opportunities for increasing the area for
oilseed because of competition with other crops, particularly
cereals26,27. As a result, the expected increase is expected to be met
partially by imports of soy and palm vegetable oils (with some
increase in yield also possible).

Figure 4. Biodiesel feedstocks applied in the UK 
in 2009/2010

Unknown 89 m l 9%

Other 0.3 m l 0%

UCO 39 m l 4%

Tallow 170 m l 17%

Soy 406 m l 41%

Palm 91 m l 9%

Oilseed rape 199 m l 20%

Figure 5. Supplying EU biodiesel demand25
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The increased demand could be met partly with soy oil, but this is
likely to be diverted at least partly to biodiesel production. Instead
extra oil palm will probably have to be imported, triggering
demand for increased production in the main palm oil producer
countries, Indonesia and Malaysia. Experts from the vegetable oil
industry and NGOs expect this to be the case – supported by
industry and independent forecasts28,29.

Oil palm expansion is considered to be a major driver of
deforestation, especially in Indonesia30: 

• An evaluation of FAO land cover data suggests that between
1990 and 2005, some 55–59% of oil palm expansion in Malaysia
(that is 834 000–1 109 000 ha of a total of 1 874 000 ha), and
over 56% of that in Indonesia (1 313 000–1 707 000 ha of a total
of 3 017 000 ha) occurred at the expense of natural forest cover.

• According to some estimates more than 80% of arable land
extension in South East Asia takes place at the expense of
natural forests and savannahs and grasslands. In the case of
palm oil plantations the converted natural areas will be primarily
forests, not savannah, because of the need for high precipitation
for oil palm cultivation.

• Estimates made by Winrock International on the basis of satellite
images for the US Environmental Protection Agency also indicate
that more than 80% of extra oil palm plantation area is created
at the expense of primary forests and savannah (see Table 1).

The creation of oil palm plantations is also used as a smoke screen
for illegal logging for tropical wood31.



Soy bean pods.

5. Conclusion and recommendations

As a result of the large emissions per unit of oil palm, the
greenhouse gas emissions per unit of soy oil based biodiesel
related to indirect land use change are estimated as being very
significant, with a potential ILUC factor of 75g CO2-eq/MJ. This
means the ILUC emissions would be expected to completely
mitigate any direct emission savings and the net effect of
replacing conventional diesel with biodiesel would be a net
increase in GHG emissions of approximately 35g CO2-eq/MJ37.

Friends of the Earth is calling for:

• Strong ILUC factors, based on the precautionary principle, to be
used to calculate the impact of ILUC emissions in the life cycle
analysis of biofuel emissions. 

• An urgent review of EU biofuel targets in the light of findings
that ILUC emissions increase disproportionally with the size 
of the overall target.

Soy oil
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What is more, oil palm is increasingly being planted on peat lands
because most mineral soil areas in the primary oil palm regions in
Malaysia and Indonesia are already in use33.

The conversion of natural forests into oil palm plantations results
in significant greenhouse gas emissions as the carbon assimilated
in the natural vegetation is released as CO2. Where oil palm
plantations are on peat land extra CO2 is emitted from oxidation
of the drained peat.

Replacing primary rainforest with oil palm results in a net release
of 160 tonnes per hectare (544 tonnes of CO2) per hectare.
Partially drained and well-drained peat land releases 4 - 16 tonnes
of carbon per hectare per year (13 - 55 tonnes of CO2/ha per year)
or up to 1,650 tonnes of CO2/ha over the (maximum) life cycle of
the plantation34.

In comparison, a (very) good average yield of palm oil (4
tonnes/ha/year) would result in 60 g/MJ of greenhouse gas
emissions per unit of palm oil, assuming 50% of the oil palm
plantation comes from the conversion of primary rainforest35. 

Argentina

Brazil

Canada

China

CIS

EU27

Indonesia and
Malaysia

Oceania

Rest of OECD

Other South
East Asia

South Africa

South Asia

USA

Forest 

Managed

16.4%

0.5%

1.4%

5.6%

3.7%

8.4%

3.2%

9.0%

14.6%

1.1%

1.1%

12.7%

5.4%

Forest 

Primary

0.0%

16.3%

7.8%

2.2%

5.6%

0.4%

51.7%

0.0%

0.0%

20.4%

5.1%

0.0%

2.5%

Other

24.7%

11.2%

42.5%

27.3%

33.3%

23.5%

7.0%

32.6%

18.8%

21.5%

28.4%

32.4%

21.1%

Pasture

35.6%

23.5%

32.2%

39.0%

30.7%

36.8%

7.0%

36.0%

20.8%

23.1%

43.2%

31.0%

47.4%

Savannah

23.3%

48.5%

16.1%

26.0%

26.7%

30.9%

31.0%

22.5%

45.8%

33.8%

22.2%

23.9%

23.7%

Table 1. Proportion of different land uses converted 
in case of arable land expansion in specific countries
and regions32
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Figure 6. The extent of forest and planned oil palm
plantations within forest habitat and in non-forest 
in Kalimantan, Indonesia36
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