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1
Summary and tables
1.1

Summary

This report analyses the deforestation and GHG emission consequences of a German phasing-out of palm oil
in 2022 versus a linear phasing out in 2022-2026.

1.2
•
•
•
•

1.3
•
•
•

•

General
Of the 3.63-million-ton biofuel consumed in Germany, 73% is biodiesel and the remaining part is mainly
bioethanol.
93% of palm oil for German biofuel comes from Indonesia.
If 17.5% (row 35) of the 3.6-million-ton of biofuel in 2019 is made from palm oil and palm oil is mainly
used in diesel, this means that 17.5% x 3.6 = 0.65-million-ton diesel is generated from palm oil. The
conversion rate is assumed to be 100%.
The German biodiesel consumption required 0.60-million-ton crude palm oil from Indonesia in 2019
alone.

Deforestation
The risk of indirect and direct land use change (ILUC/LUC) is especially high in Indonesia.
50% of necessary land comes from deforestation (destruction of forest and/or peatland).
In 2019, the increase of palm oil needed for German biodiesel led to an increase of hectares palm oilplants from 145,382 ha (2018) to 170,913 ha (2019), or 25,531 hectares extra. Applying the 50%
deforestation rate, this could have led to 12,766 ha of deforestation in 2019. Consequently, the
deforestation for German palm-based biodiesel was responsible for 14.2% of the legal and illegal
deforestation for Indonesian palm oil concessions in 2019.
For the whole German biodiesel palm oil input program in preceding years, approximately 85,457
hectares of forest and/or peatland have been burned and/or disappeared. Of the total Indonesian forest,
German diesel has taken 0.1% since the start of using palm oil in biodiesel. This is equal to 96% of the
area of Berlin.

Table 1 shows the already realized deforestation through German biodiesel based on palm (85,457 ha). It
also shows how the two reduction scenarios have a different phasing of avoiding upcoming deforestation as
demand for palm oil declines.
Table 1

Deforestation from palm oil-based biodiesel Germany
2020

2021

2022

2023

2024

2025

2026

Palm-based diesel consumed in
Germany (m ton)

0.65

0.47

0.30

0.24

0.18

0.09

0.00

Palm-based diesel from Indonesia
consumed in Germany (m ton)

0.60

0.44

0.28

0.22

0.17

0.08

0.00

Deforestation in Indonesia caused by
German palm-based diesel (ha)

85,457

Total

Scenario 2026 phase-out
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Avoided deforestation if palm oil plants
are given back to other uses (ha)

22,807

22,807

7,969

7,969

11,953

11,953

0.44

0.00

0.00

0.00

0.00

0.00

22,807

62,650

0

0

0

0

85,457

Scenario 2022 phase-out
Palm-based diesel from Indonesia
consumed in Germany (m ton)

0.60

Deforestation in Indonesia caused by
German palm-based diesel (ha)

85,457

Avoided deforestation if palm oil plants
are given back to other uses (ha)

85,457

As % of Rügen island

92.3%

As % of Berlin

95.8%

Difference 2022 versus 2026 scenarios
Avoided deforestation if given back to
other uses (ha)

0

39,843

-7,969

-7,969

-11,953

-11,953 0

Source: Profundo, BMU, EU

1.4
•
•
•

Emissions
Based on the Globiom methodology, German consumption of biodiesel based on palm oil generated 5.0million-ton GHG emission equivalent in 2018 and 5.85-million-ton in 2019. This includes direct
emissions and indirect emissions through LUC/ILUC.
By switching from palm diesel to rapeseed, the annual emission level related to biofuels, now made from
palm, will decline by 61% from 5.8-million-ton to 2.3-million-ton (based on 2019 numbers). By
switching to fossil fuel, the decline is 67% to 1.9-million-ton.
An earlier phase-out of palm-based diesel in 2022 instead of the later phase-out in 2026, as currently
planned by the German government, could save 4.5-million-ton GHG emission CO2 equivalent in total
(including ILUC/LUC) over a 4-year period in case palm oil is switched to rapeseed. However, if palm
oil is switched completely to fossil fuels (in both scenarios), 4.9-million-ton GHG over a 4-year period
will be saved. The savings will be even 5.8-million-ton GHG if the switch would be 100% from palm to
fossil in 2022 versus a government scenario of a gradual switch from palm to rapeseed.
Thus, the largest annual savings are achieved if a biobased 2026 phase-out (from palm to rapeseed) is
switched into a fossil fuel based 100% switch (away from palm) in 2022.

Table 2 shows that palm oil-based diesel in Germany still might have had approximately 4.29-million-ton
GHG emissions in 2021 (after 5.85-million ton in 2019; 2020 and 2021 numbers not yet available). The
switch to alternative sources can lead to a halving of the emissions per year, or even more.

Table 2

GHG emissions German diesel: palm oil versus other oils (mln tons)

CO2 equivalent million ton

2021

2022 2023 2024 2025 2026 Total

Total emissions if palm oil-based diesel would not be phased-out
(assuming a stable demand on 2021 levels; 2019 had 5.85)

4.29

4.29

4.29

4.29

4.29

4.29

25.7

2022 phase-out with replacement by rapeseed

4.29

1.67

1.67

1.67

1.67

1.67

12.6

2022 phase-out with replacement by fossil fuel

4.29

1.41

1.41

1.41

1.41

1.41

11.4

Total emissions
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2026 phase-out with replacement by rapeseed

4.29

3.33

3.00

2.67

2.17

1.67

17.1

2026 phase-out with replacement by fossil fuel

4.29

3.24

2.87

2.51

1.96

1.41

16.3

2022 phase-out with replacement by rapeseed

0.00

2.62

2.62

2.62

2.62

2.62

13.1

2022 phase-out with replacement by fossil fuel

0.00

2.87

2.87

2.87

2.87

2.87

14.4

2026 phase-out with replacement by rapeseed

0.00

0.95

1.29

1.62

2.12

2.62

8.6

2026 phase-out with replacement by fossil fuel

0.00

1.05

1.41

1.78

2.32

2.87

9.4

Reduction rapeseed versus palm both scenarios

0.00

1.66

1.33

1.00

0.50

0.00

4.5

Reduction fossil fuel versus palm both scenarios

0.00

1.83

1.46

1.10

0.55

0.00

4.9

Reduction palm phase-out in 2022 with replacement by fossil
fuel vs palm phase-out in 2026 with replacement by rapeseed

0.00

1.92

1.59

1.25

0.75

0.25

5.8

Reduction by switch palm to other oil - CO2 million ton

Gap 2022 vs 2026 phase-out - CO2 million ton

Source: Profundo, BMU, EU
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2
Explanation of data material
This report provides a description of the steps to calculate the saved hectares of tropical forest
and peatland and the savings in Green House Gas (GHG) emissions related to two different
phasing-out schedules of palm oil as biofuel in Germany. First, a phase-out until 2026, as
currently planned by the German government. And second, an earlier phase-out until 2022.
The report is based on an excel file which contains a sheet 1 with data collection and a sheet 2 with presented
tables.

2.1

Context

The German cabinet has agreed on a draft law proposal for the use of renewable energies in the transport
sector, including to further allow food and feed crops until 2030 at their current levels, and allow palm oil in
biofuels by 2026. The law proposal is based on the European Union’s RED II directive which defines a
series of sustainability and emission criteria for the use of bioliquids in transport. According to the directive,
member states must require fuel suppliers to have a minimum of 14 percent of renewable energy in overall
energy consumed in road and rail transport by 2030. The German government plans to phase out palm oil in
2026.

2.2

Biodiesel from palm oil

Of the 3.63-million-ton biofuel consumed in Germany (sheet 1: row 27; 2019), 73% is biodiesel and
25% is bioethanol. While bioethanol is mainly made from corn/grain, biodiesel has a wider range of
ingredients: waste/residues, rapeseed, palm oil, maize, wheat. Palm oil contributed to 17.5% of the input in
2019 (row 35).1
The German environment ministry suggested for the phase out: “If, in a commitment year, the energy share
of biofuels from raw materials with a high risk of indirect land-use change pursuant to Article 3 of
Regulation (EU) 2019/807 is from the year 2022 higher than 0.5%, from the year 2024 higher than 0.3% and
from the year 2026 higher than 0.0%, the greenhouse gas emissions of these additional biofuels from
feedstock with a high risk of indirect land-use change pursuant to Article 3 of Regulation (EU) 2019/807
shall be based on the baseline value. § 13 (1) sentences 2, 3 and 4 and § 13 (2) to (4) shall apply mutatis
mutandis” (§ 13b (1) Referentenentwurf einer Verordnung zur Festlegung weiterer Bestimmungen zur
Weiterentwicklung der Treibhausgasminderungs-Quote).2
In a global context, Germany is large in biofuels: in 2018, globally 48-million-ton biofuels were consumed,
and in 2019 four million tons in EU. Two-thirds of that is crude palm oil imported and processed in the EU,
and the other one-third is imported as biodiesel from Indonesia and Malaysia. Germany is the EU’s largest
manufacturer/consumer of biodiesel.3

2.3

Palm oil mainly from Indonesia

According to the data from the Federal Office for Agriculture and Food4, 93% of palm oil for German
biofuel in 2019 originated from Indonesia (sheet 1: row 58). For simplicity, this number is assumed for all
future years. Palm oil plantations in this country have a high risk of deforestation.

2.4

Tons of biodiesel from palm oil - conversion biodiesel-palm oil
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As 17.5% (sheet 1: row 35) of the 3.6-million-ton (sheet 1: row 27) of biofuel consumed in Germany
(status from 2019) is made from palm oil and palm oil is mainly used in diesel, this means that 17.5% x
3.6 = 0.65-million-ton diesel consumed in Germany (sheet 1: row 63) have been generated from palm
oil in 2019. The conversion rate is assumed to be 100%.
There are various publications about the conversion rate from palm-to-diesel, but it is credible to use the
100% conversion rate on average (as the Federal Office for Agriculture and Food reported5). Biodiesel can
be directly made from crude palm oil, but also from residues, by-products, and derivatives from palm oil.
This does not enable transparency about the conversion rate. Assuming a 100% conversion rate (sheet 1: row
64) means that 1-ton crude palm oil an efficient factory can produce 1-ton diesel.
As palm oil is sourced for 93% from Indonesia, this means that the German biodiesel consumption (2019)
required 0.60-million-ton crude palm oil from Indonesia (sheet 1: row 67).

2.5

The land needed to produce the German palm oil-based diesel

The risk of indirect and direct land use change (ILUC/LUC) is high in Indonesia. Therefore, and as the
vast majority of the German palm oil demand for biodiesel originates from there, the focus of this study is on
the palm oil from Indonesia (CPO; sheet 1: row 70).
With a production of 15-20 tons of Fresh Fruit Bunches per hectare, and a yield of around 20%, the crude
palm oil (CPO) per hectare plantation is approximately 3.5 tons (sheet 1: row 71).6 Thus, the production of
0.60-million-ton of CPO requires 170,913 hectares (sheet 1: row 72). So, 170,913 hectares of land have been
used in Indonesia for the German demand of palm-based diesel in 2019. This was a growth of 25,531
hectares versus 2018 (2018: 145,382 hectares).
These hectares are assumed to be partly based on land which has been transferred from forest and/or peatland
(=deforestation). There are estimates that this is 31% from forest and 23%7 from peatland. A Rainforest
Foundation Norway publication mentioned respectively 45% and 23%.8 In these numbers there is some
overlap. The assumption in this calculation is a small overlap and that 50% (sheet 1: row 74) of necessary
land comes from deforestation through Land Use Change (LUC) or indirect land use change (ILUC)
as palm oil plantation might replace other crops which will need new land.
This means that for the German biodiesel palm oil consumption until 2019, approximately 85,457
hectares of forest and/or peatland (sheet 1: row 76) have been burned and/or destroyed otherwise. Oil
palm trees have a lifetime of 20-25 years before re-planting is needed. Therefore, assuming that plantations
have been established for the German transport sector, these do not yet need re-planting. The aging of palm
trees and re-planting is an important cause of deforestation as poor smallholders have no resources to wait
for the new trees to become productive (3-4 years) and therefore are forced to deforest for new hectares and
leave the old trees intact.
As no further growth of German palm oil diesel is expected after the last available 2019 number, this 85,457
hectares’ area is a one-off and cumulative deforestation operation which has already occurred. A decline in
the use of palm oil for biodiesel will not lead to further new deforestation. However, by ending the use of
biodiesel from palm oil early and giving this palm oil production free for other uses, burning for the growing
palm oil market in 2022-2026 would most likely be limited. Nevertheless, in 2022 and in 2026 the number
related to German diesel remains approximately 85,457 ha.
In 2019, the increase of palm oil needed for German biodiesel led to an increase of hectares palm oil
from 145,382 ha (2018) to 170,913 ha. This could have led to 12,766 ha of deforestation in 2019 (sheet
1: row 77). Note that the amount of the ILUC and LUC for German palm-based biodiesel, was 14.2%
of deforestation on Indonesian palm oil concessions in 2019 (sheet 1: row 80). This is based on Chain
Reaction Research9 estimates. Of the total Indonesian forest10, German diesel has taken 0.1% via
palm-based diesel (sheet 1: row 83).
The numbers have had a ‘sanity-check’ based on data given by Rainforest Foundation Norway on
deforestation linked to every ton of palm oil11. The sanity-check (sheet 1, row 89) has outcomes (89,729 ha)
in line with the results of this reports’ calculations (row 76).
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GHG emission analyses of German palm-based biodiesel – Globiom

2.6

As the Globiom methodology is the basis for RED II EU/European Commission, it is used for GHG
emission analyses in this report too. The Globiom report offers good input to compare GHG emissions of
palm oil-based diesel with diesel from other vegetable oils. Sheet 1 (excel) contains several analyses which
lead to a range of outcomes for GHG emissions from palm-based biodiesel use. The Globiom methodology
is being compared to two other methodologies as ‘sanity-checks’.
Globiom outcomes of 5.0-million-ton GHG emission for 2018 and 5.8 million ton in 2019 (sheet 1, row
126) are in the middle of the two sanity-check methods and thus are considered realistic.

2.7

GHG emission difference between palm-based diesel and other diesels

Different biodiesel feedstock causes different amounts of LUC/ILUC, and thus GHG emissions. As the
German government plans to substitute palm-based diesel with other biofuels, it makes sense to look at the
implications of these. Rapeseed is a 1st generation biodiesel feedstock with comparably low GHG emissions
– still its production and use causes on average 20% more GHG emissions than fossil fuel does (see Table
3).12
For palm oil, per Megajoule diesel, the grams of GHG emissions CO2 equivalent are 54 through direct
emissions (sheet 1: cell F132), and 231 through LUC (F133). In total, palm-based diesel thus emits 285
grams GHG per Megajoule diesel (F134). As soy and sunflower are not widely used in Germany for now, in
this study, the comparison is made to rapeseed only. However, the planned palm phase-out from German
biodiesel could induce a higher use of other feedstock such as soy in future years. In total, rapeseed emits
111 grams GHG emissions per Megajoule diesel (Cell B134). The differences between rapeseed and palm
are 174 grams GHG emissions per Megajoule diesel in total (cell G134).13 This shows the large difference in
impact of LUC between those two feedstocks.
Table 3

Emissions of different biodiesel feedstock and fossil fuels (in grams of CO2 eq per MJ
diesel)
Direct emissions LUC emissions Total emissions
Palm-based diesel

54

231

285

Soy-based diesel

50

150

200

Rapeseed-based diesel

46

65

111

Sunflower-based diesel

35

63

98

Fossil fuels

94
Source: Globiom14

In this study a linear phasing-out of palm-based diesel in Germany until 2026 is being compared to a no
palm-diesel scenario in Germany from 2022 onwards.
Additionally, the comparison is made between a scenario in which palm oil-based diesel is fully switched
into fossil fuel-based diesel instead of a rapeseed scenario.
2.7.1

Comparing the GHG emissions of biofuels and fossil fuels

Comparing the GHG emission savings caused by a 100% switch from palm oil to rapeseed or to fossil fuels
from 2022 onwards shows that even the emission-wise comparably good biodiesel feedstock causes more
GHG emissions than fossil fuels do.
In total, 13.1-million-ton GHG emissions (sheet 1: cell M142) could be saved in 2022-2026 in case that the
palm-diesel is being replaced by rapeseed completely. The results show that by switching from palm diesel
to rapeseed-based diesel, the emission level can be reduced by 61% (sheet 1, cell G142 versus G139).
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An even higher 14.4-million-ton GHG emissions, or 67% (sheet 1: cell M143 versus M139) can be
saved in 2022-2026 when the palm-based diesel is being replaced completely by fossil fuels (sheet 1: cell
M143). This shows that land-based crop biodiesel (no matter if palm, soy or rapeseed) emits more GHG than
fossil fuels.
2.7.2

Palm phase-out until 2026

The phasing out of palm-based diesel until 2026 is targeted by the German government (sheet 1, row 25).
They plan to replace the palm-diesels share with other biofuels. Assuming that the palm-based diesel is being
replaced by rapeseed in a linear phase-out, 8.6-million-ton GHG emissions in 2022-2026 would be saved in
this scenario compared to a continuing use of palm oil in diesel (sheet 1: cell M148).
The Ministry of Environment has originally suggested to cap the biofuels at their current level and to not
allow the palm-based diesel being replaced by other biofuels. This would have induced palm-diesel being
replaced by fossil fuels, saving 9.4-million-ton of GHG emissions compared to a consistent palm-diesel use.
2.7.3

Palm phase-out until 2022

The savings through the phase-out of palm-based diesel until 2022 would be 13.1-million-ton GHG
emissions in 2022-2026 (sheet 1: cell M154) if palm oil is completely replaced by rapeseed. A complete
switch from palm oil-based biodiesel to fossil fuel-based diesel would lead to 14.4-million-ton GHG
emission savings (sheet 1: cell M155).
2.7.4

Difference between the scenarios

The outcome is that a 2022 phasing-out versus a 2026 phasing-out will save in total (including LUC/ILUC)
4.5-million-ton GHG emission CO2 over a 4-year period in case palm oil is being replaced by rapeseed
(sheet 1: cell M159). However, if palm oil is switched completely to fossil fuels (in both the 2022 and the
2026 phase-out scenario), 4.9-million-ton GHG emissions over a 4-year period will be saved by the earlier
phase-out. The savings will be even 5.8-million-ton GHG emissions (sheet 1: cell M161) if the switch
would be 100% from palm to fossil in 2022 versus a government scenario of a gradual switch from
palm to rapeseed. Thus, the scenario currently planned by the government (gradual switch from palm
to rapeseed until 2026) clearly causes the highest amount of GHG emissions, whereas the 2022 phaseout with palm-based diesel being replaced by fossil fuels induces the lowest GHG emissions and should
be preferred.
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