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The upcoming Free Trade Agreement (FTA) talks between Malaysia and

the EU will provide Malaysia an opportunity to raise serious concerns

about Europe’s Renewable Energy Directive (RED). This relates

particularly to the low and questionable 19% default value accorded to

palm oil in terms of greenhouse gas (GHG) savings in bio-fuel

production.

The EU has established ambitious GHG emissions savings targets for

the region and is extending the compulsory use of bio-fuels in phases.

In doing so, it has assigned default values for feedstocks, while setting

the threshold for acceptance at 35% based on sustainability criteria

ostensibly linked to GHG savings.

The process has been criticised as lacking transparency, let alone

scientific basis. But what is abundantly clear is that rapeseed oil

produced in Europe will profit from its default value of 38%.

Although Malaysian palm oil producers will still be allowed to export to

the EU, shipments that do not meet sustainability criteria will not be

entitled to incentives. This would make palm oil virtually unmarketable

as bio-fuel prices are well above fossil fuel prices and therefore not

competitive without incentives and subsides.

In a recent paper, Dr Gernot Pehnelt, director of the research and

consulting institute GlobEcon, called on the European Commission to

be more transparent about its carbon savings calculations. He also

debunked the myth around GHG emissions and indirect land-use

change (ILUC).

Based on his studies, the actual palm oil default value is revealed to be

between 38% and 45% (without methane capture). The results

demonstrate that the methodology employed by the EU lacks

credibility. Dr Pehnelt also states that Europe must not discriminate

against foreign sources of energy when the future of the planet is at

stake.

Furthermore, research commissioned by the European Forum for

Sustainable Development – and undertaken by Copenhagen

Economics, a well-respected European economic consultancy –

concluded that issues surrounding ILUC remain too poorly understood

to assess currently.

Similar calls have been made by Professor Andrew Mitchell along with

Christopher Tran, in an article published in the Renewable Energy Law

and Policy Review, a German law and trade policy publication.

They caution that the RED will likely breach the (‘National Treatment’)

requirement in Article III of the GATT. This requires any regulation

applying to an import to equally apply to competing domestic products.

Under the RED, however, imports will be subject to a sustainability test

on the impact on forests where the vegetable oils are produced – a

requirement that does not apply to vegetable oil produced in the EU.

Mitchell and Tran also point out that the RED would breach an

obligation under another World Trade Organisation agreement which

regulates use of Technical Barriers on Trade (such as environmental

regulations). This is because the RED measure would impose an

unjustified restriction on trade, and would not ‘directly’ redress an

environmental problem.

Over and above such considerations, any discrimination against foreign

sources of bio-fuels will hurt consumers the most. Limiting supply to

regional or domestic sources will only curtail healthy competition and

eventually lead to higher prices. 

If Europe’s political elite cannot be persuaded by arguments based on

fairness, then those being marginalised – including Malaysia – will have

no choice but to play hard ball.

Dr Yusof Basiron
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The Renewable Energy Directive (RED) came into

force in the EU on Dec 5, 2010. Member-states are

still working to fully transpose it into national law and

establish a framework for achieving their legally binding

greenhouse gas (GHG) emissions reduction. 

However, governments got off to a slow start and debate

continues on the validity of the RED’s foundations, including the

default values used to measure the sustainability of bio-fuels.

Only sustainable bio-fuels can be counted towards targets. This,

as a matter of principle, makes sense with respect to the very

aim of renewable energy policies. 

However, the vague and distortive formulation and values

regarding what is to be classified as ‘sustainable’ have negatively

impacted the reliability of the European bio-fuels sector, while

unfairly attributing a low default value to palm oil – less than 50%

what other assessments have given the fuel source.

This uncertainty and the ongoing controversial debates are

affecting investment and progress in the bio-fuel sector not just

in Europe but all over the world. Producers of soybean in the

US, sugarcane in Brazil and palm oil in Malaysia and Indonesia as

well as European importers and end-users of these products

have all been sharply critical of the default values, citing significant

variations in calculations that undermine the credibility of the

values contained in the RED. The two primary sources of

biodiesel imports – soybean and palm oil – both lack sufficient

GHG savings values under the RED: 31% and 19%, respectively,

compared to the 35% threshold.

Given the remarkable difference between the calculation of the

carbon reduction performance of palm-based bio-fuel by the EU

and a range of scientific studies which we documented in a 2009

report, we recalculated the GHG emissions savings potential for

palm-biodiesel in order to further assess the carbon footprint of

palm oil. 
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The purpose was to overcome the lack of transparency in

existing publications on the issue and EU regulations governing

the bio-fuel feedstocks. Our findings conclude that the more

accurate default value for transportation biodiesel from palm oil

is between 38.5% and 41%, depending on the fossil fuel

comparator, far exceeding the 19% given in the RED.

The aim of our research was to calculate a realistic and

transparent scenario based on CO2-emission values for the

GHG emissions savings of palm-based bio-fuel compared with

fossil fuel. Using the calculation scheme proposed by the RED,

we derived a more realistic overall default value for palm-

biodiesel by using current input and output data of bio-fuel

production (e.g. in Southeast Asia) and documenting every single

step in detail. We calculated different scenarios in which reliable

data on the production conditions (and emission values during

the production chain) of palm-biodiesel are used. 

Our conservative calculations based on the Joint Research

Centre’s (JRC 2011) background data and current publications

on palm oil production demonstrate that palm-biodiesel should

be given a default value above the 35% threshold. We were

unable to reproduce the EU’s GHG saving values for palm oil.

Rather, our results confirm the higher values obtained by other

studies mentioned in our 2009 report and elsewhere in our

latest analysis.

Introduction

With the passage of the RED, certain sustainability criteria were

introduced to assess the production and use of bio-fuels. One

requirement of the RED for sustainable bio-fuels is that ‘there

should be no damage to sensitive or important ecosystems

while cultivating energy feedstocks’ (EU 2009). This includes the

absence of conversion of land with high biodiversity value and

the conversion of land with high carbon stock. 

Another critical criterion refers to the GHG emissions savings

potential of bio-fuels. The RED requires that the GHG emissions

associated with production and use of bio-fuels are at least 35%

lower than those associated with production and use of

conventional fuels. This threshold will rise to 50% by 2017 and

will increase further to 60% in 2018. In order to calculate these

GHG emissions savings ratios, the RED requires that the whole

production chain from cultivation of the feedstock up to use of

the bio-fuels is considered.

The most comprehensive approach to consider all stages of the

production and use of bio-fuels and to evaluate the ecological

impact of bio-fuels would be a detailed and well-founded Life

Cycle Assessment (LCA). It analyses the environmental flows

related to a product or a service during all life cycle stages, from

the extraction of raw materials to the end of life. Despite the

growing interest in such studies, there are still relatively few LCA

studies on bio-fuels and most of them focus on products and

conditions in the EU or North America. 

One reason for that is the high uncertainty regarding the very

methodology and data quality. Since it is an integral part of any

comprehensive LCA to take into account the various co-

products and side-effects of the activities associated with the

production, transportation, commercialisation and consumption

of the product under consideration, it has to be decided what

exactly should be integrated into the analysis and how it should

be measured with respect to the long-term (side-)effects over

the full life cycle of the product. 

With every single issue that is integrated into the analysis, the

results get more blurred.  That is why it is neither possible to take

into account every single effect that a product or service might

have over its full life cycle; nor is it appropriate with respect to

the transparency and explanatory power of the models and

results. 

That is why it is necessary to somehow limit the complexity of

the underlying model by setting a clear-cut system boundary and

concentrating on the main inputs and outputs associated with

the product. In the case of bio-fuels this includes the energy

balance of the full process covering residuals and co-products. 

So-called well-to-wheel studies are an appropriate and accepted

way to analyse the energy balance and carbon footprint of bio-

fuels. In order to compare fossil and alternative fuels, they have

to include the direct emissions of gasoline or diesel during

motor combustion (tank-to-wheel) as well as indirect emissions

associated with the production and transportation of the

respective fuel (well-to-tank).  
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Although the full process within the system boundary of

production and consumption of many bio-fuels is basically well-

known, reports on bio-fuels using LCA-like methods usually

show a serious lack of transparency with respect to

methodological details. Consequently the results of published

studies regarding the environmental effects – for example the

carbon footprint – of bio-fuels are far from conclusive and

show tremendous differences, both quantitatively and

qualitatively. 

For instance, there is a remarkable difference between the

calculation of carbon reduction performance of palm-based bio-

fuel by the EU and a range of scientific studies. In calculations by

the EU, the default GHG emissions reduction by palm-based

bio-fuels fail the given threshold of 35% under certain

assumptions whereas quite a few studies yield very different

results. 

Given the noteworthy results of our 2009 study, we recalculated

the default values for palm oil as a source for biodiesel in order

to further assess the carbon footprint of palm oil and to

overcome the lack of transparency in the EU’s calculations. Our

results indicate default

values for palm-

biodiesel not

only way beyond the 19% default value published in RED but

also beyond the 35% threshold. 

Our findings conclude that the more accurate default value for

palm oil feedstock for electricity generation to be 52%, and for

transportation biodiesel between 38.5% and 41%, depending on

the fossil fuel comparator.

Methodology 

In order to calculate the GHG impact of palm oil, a LCA

including all activities associated with the production,

transformation, transport and use of the respective bio-fuel had

to be conducted. The methodology of the calculation scheme is

laid down in part C Annex V of Directive 2009/28/EC and in

Annex IV.C of Directive 2009/30/EC (land-use change). 

Using the same basic calculation, we derived a more realistic

overall default value for palm-biodiesel by using current input

and output data of bio-fuel production (e.g. in Southeast Asia)

documenting every single step in detail. We calculated different

scenarios in which reliable data on the production conditions

(and emission values during the production chain) of palm-

biodiesel are used. 

The production of palm oil was divided into five stages:

the agricultural stage, oil mill stage, refinery stage,

transport stage and esterification stage. The transport

stage only includes transport of oil from the

refinery to final use which is assumed

to be in Europe – represented by

Por t Rotterdam. Other transpor t

processes are included in the other life

cycle stages.

We used a conservative baseline model

to calculate GHG emissions for every

step of the palm-biodiesel production

chain based on the background data

provided by the latest available version of the JRC

database. Furthermore, for the inputs and outputs of

the production process we also used conservative
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values based on the average of the values found in reliable

scientific studies.

We employed the calculation tool provided by IFEU (2010)

based on the Intelligent Energy Europe project BioGrace (2010).

This tool is engineered to produce GHG calculations using the

methodology as given in the RED and the Fuel Quality Directive.

In contrast to the EU Directive as well as all other studies, we

did not use unaudited assumptions but relied only on exact

measured and proven primary data. All data were well

documented in our study. Thus we provide full transparency by

indicating all input and output data, assumptions and background

data.

There is some evidence that a considerable share of the oil palm

expansion has been, and is, taking place on land released from

other crops. In the past, oil palm in Malaysia has largely been

planted on land released from rubber, coconut and cocoa. This

could be confirmed with data obtained from FAOSTAT (2006)

for Malaysia where the planted area of rubber, cocoa and

coconut has been decreasing from 1990-2005, while the planted

area of oil palm has been increasing at the same rate during the

same period. 

However, looking at Malaysia and Indonesia in sum, there was a

general increase in the cultivated area of rubber and coconut,

and only a small decrease in the cultivated area of cocoa was

identified from 1994-1999 (FAOSTAT 2006). Thus, it seems that

there was no large-scale displacement of other crops by oil palm

plantations (indirect land-use change or ILUC) but obviously a

transformation of non-agricultural land into oil palm cultivation

instead.

To assess the emissions related to direct land-use change, the

question then is: What kind of land was transformed? Most

NGOs claim that land transformation towards oil palm is related

to clearing of primary forest. However, oil palm plantations are

‘almost always established on already disturbed land’. 

Disturbed land may be cleared forest (alang-alang grassland),

secondary forest or abandoned agricultural land. Schmidt (2007)

stated that it is not possible to exactly estimate the composition

of land types transformed for oil palm. However he assumes that

50% takes place by transformation of degraded/secondary forest

and the other 50% of oil palm expansion takes place by

transformation of grassland. 

If oil palm is planted directly on transformed primary forest, the

transformation from primary to degraded forest is related to

logging in the first instance, since changes in demand for timber

are the main driving force of logging (Schmidt 2007). Further

analysis demonstrates that annual deforestation in Malaysia and

Indonesia was significantly larger than the increase in agricultural

area, also when looking at degradation of primary forest only. 

This comparison suggests that it is unlikely that oil palm is the

main driver of logging primary forest. Our 2009 study

considered that land might have been initially deforested for

other reasons and then was finally planted with oil palm. Using

these formerly degraded and abandoned agricultural lands to

grow perennials like oil palm for bio-fuel production is

economically and ecologically efficient as this could spare the

destruction of native ecosystems. Moreover, this measure

reduces GHG emissions as carbon being stored in the soil and

the growing palm. According to the German Advisory Council

on Global Change, in such a situation a major climate change

mitigation effect can be achieved at very low cost. 

Because of these uncertainties regarding the reasons and effects

of land-use change we did not consider this problem explicitly in

the report. As our aim was a realistic, reliable and scientifically

founded approach, we focused our research on GHG emissions

related to plantation, processing and transport of palm-biodiesel,

as only these steps were considered to calculate the EU’s default

value. Furthermore, the issue of land-use change (as well as

biodiversity) is addressed by the other criteria given by RED and

are considered separately from the very GHG emissions savings

potential.

Outcome

By using these values, we ran estimations on the GHG emissions

savings potential of palm-biodiesel in different scenarios. In all
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scenarios we derived the GHG emissions of every step of the

palm-biodiesel production chain. Moreover, we presented three

values for the overall GHG emissions savings potential regarding

the respective fossil fuel comparator. 

The first value demonstrated the GHG emissions savings of

palm oil used for electricity production regarding the ‘Guidance

on Sustainable Biomass Production’ (Biokraft-NachV) published

by the German Federal Agency for Food and Agriculture (BLE)

and is the technical aspect of Chapter IX ‘Concrete calculation

of greenhouse gas reductions’ (BLE 2009). 

The second value illustrated the savings potential compared to

the value of fossil oil as stated by the EU Directive (EU 2009).

Additionally we estimated the GHG savings compared to

current LCA of fossil fuel emissions as applied by Silva et al

(2006) and CONCAWE and EUCAR (2006).

Figure 1 shows the GHG emissions of every single step of the

production of refined palm oil (g CO2 eq/MJ RefPO), namely

plantation, oil mill, refinery and transport from Southeast Asia to

Europe. 

The GHG emissions in connection with the cultivation

process (plantation) account for about 9.7-12.2g CO2 eq per

MJ refined palm oil, dependent on conditions such as fer tiliser

use.  The implementation of specification of land use or land-

use change might significantly affect these calculations, ranging

from huge GHG credits in the case of formerly degraded or

marginal land to an initial carbon debt in the case of primary

rainforest on peat land. However, as explained, we did not

cover land-use change explicitly in our calculations since this

issue is subject to separate criteria in the RED.

GHG emissions associated with the refinery process are

marginal. The GHG emissions of the transport of the refined

palm oil to the EU are also comparably small even when very

conservative figures are applied higher than the JRC standard

value.

If the methane emissions in the milling process are not

captured (as reflected in Scenarios 1-7) the oil mill process

accounts for the highest GHG emissions because of the

significant amount of methane emissions in palm oil mill

effluent (POME). The results clearly indicate that methane

capture is the most desirable technology since GHG emissions

could be dramatically reduced if full methane capture is applied

in the milling process. 

However, in most small-scale oil mills this technology is not

available yet, and investments in this technology might be too

expensive for small operators. Efforts to widen this technology

sector are underway, as reflected in Malaysia’s commitment to

construct 500 biogas plants by 2020 as one of the country’s 12

National Key Economic Areas.

Overall, the GHG emissions of the production of refined palm

oil were found to range from about 40g CO2 eq per megajoule

(Scenario 5 and 6) to about 45g CO2 eq per megajoule

(Scenario 7). 

For all of our eight scenarios, we calculated the GHG emissions

savings potential of refined palm oil as an input in power plants

(electricity production), as well as the GHG emissions savings

potential of palm-biodiesel (FAME) produced by using

common but not highly sophisticated esterification

technologies.
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The results of Scenario 1-7 (with the exception of Scenario 2)

indicate GHG emissions savings of palm-biodiesel clearly beyond

the EU’s 35% threshold – namely, the GHG emissions savings

potential of refined palm oil used for electricity production in

power plants is 52% compared to fossil electricity production

(Figure 2).

The GHG emissions savings potential of biodiesel used in

vehicle engines compared to fossil fuel ranges between 38.5%

and 41%, dependent on the fossil comparator used (Figure 3).

In Scenario 2 we applied a value for GHG emissions in the

esterification process conducted by calculations based on

conservative values. The same data for plantation, oil mill, refinery

and transport as in Scenario 1 were used. Because of the higher

GHG emissions of the esterification process in this scenario, the

GHG savings values were slightly inferior to Scenario 1. Only in

the worst case scenario with the low fossil fuel comparator I did

the GHG emissions savings fail to reach the 35% threshold by

just a few tenths of a percentage point (Figure 3).

Even if we analysed the production chain of palm-biodiesel

under consideration of a fur ther processing (and the

supplemental energy input) of the entire palm kernels to palm

kernel oil and palm kernel meal, we could derive emissions

savings figures of 50% (electricity), 37.1% (fuel I), 39.6% (fuel II),

well exceeding the EU target. 

Again, we used the latest values on input and output figures as

in Scenario 3. It is important to note that only the caloric heating

value of these by-products was considered in our estimation.

However, these products are high-value stocks with an

economic value considerably exceeding the caloric value. 

Palm kernel oil is used as edible oil in food production, while

palm kernel meal is sold as fodder for livestock; replacing the

use of soybean meal. Meanwhile, the industry is instituting

innovative practices to better utilise fibrous waste and biomass,

thereby promoting further efficiencies and reducing its carbon

footprint.

In Scenario 8 we applied a technology not yet commonly used

but not unusual either, namely capturing methane (and using it

as biogas) from POME emissions in the palm oil mill. As in
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Scenario 5 we used the latest values with the transport default

value according to the JRC. The emissions savings values figure

was 85%.  These savings values are not only way beyond the

RED thresholds but also far higher than the GHG emissions

savings calculated by the RED default values given in the case of

palm oil produced with methane capture (56%). 

Overall, our conservative calculations based on JRC (2011)

background data and current publications on palm oil

production resulted in GHG emissions savings potential of

palm-biodiesel above the 35% threshold. We could not

reproduce the EU’s GHG savings values for palm oil. Our

results rather confirm the higher values obtained by other

studies mentioned in our 2009 report and elsewhere in our

latest study.

Conclusion

The purpose of this review was to gain a comprehensive

understanding of the metrics considered in developing the

default values in the RED, utilising palm oil as a case study.

Unfortunately, the conclusions of our research demonstrate that

the methodology employed by the JRC lacks credibility, and

subsequent efforts to gain further clarity from the JRC have not

been successful. 

As a result, we support the efforts by environmental NGOs to

gain further clarity on the European Commission’s and EU’s

calculations and deliberations on the assessment of bio-fuels, and

institute greater transparency in the process.

Based on the standard calculation scheme proposed by the

RED (EU 2009) and using current data of palm-biodiesel

production published in various reliable sources, we cannot

reproduce the default values for palm-biodiesel given in the

annex of the RED. 

In contrast, our results indicate default values for the GHG

emissions savings potential of palm-biodiesel not only far above

the 19% default value published in RED but also beyond the

35% threshold. Our results confirm the findings of other

studies and challenge the official default values published in

RED.

These findings and concerns surrounding the trade implications

of the RED should give cause for serious concern within the

EU over the ability of its bio-fuel policy to effectively deliver the

GHG emissions savings that are required in the legislation.

While limiting imports of inefficient and environmentally

damaging bio-fuel sources should be supported, distorting

technical parameters in legislation to limit entry into the

European market would be costly for consumers and

businesses while exposing the EU to unnecessary trade

disputes and possible retaliation. 

The EU has been a leader in the promotion of low-carbon

solutions to energy needs and the development of technologies

that will spur a new age of energy generation and

transportation. Unfortunately, since the EU began to pursue this

goal the debate has increasingly turned to how these efforts can

be increasingly limited, through introduction of new, untested

sustainability criteria and trade barriers to limit competition from

third countries.

Not only will these measures undermine confidence in Europe’s

low-carbon ambitions, they will also harm the global co-

operation that is key to achieving these goals.

Dr Gernot Pehnelt

Director, GlobEcon

The think-tank European Forum for Sustainable Development had asked Dr Pehnelt

to review the available reports and studies constituting the science base on the

default values of bio-fuels. This article is extracted from the full version of the report,

which is available at: www.efne.eu


