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Executive Summary

Road transport is the second largest source ofngoese gas emissions (GHG) in the
European Union (EU) after power generation. Roadsjport contributes about one-fifth of
the EU's total emissions of carbon dioxide ¢C@nd it is one of the few sectors where
emissions are still rising rapidly. Currently, paisger cars alone are responsible for around
12% of EU CQ emissions.

An opportunity to reduce CCemissions in transport is provided by the useiofulels with
beneficial life cycle C@emissions and other efficiency improvement measaueh as low
viscosity lubricants reducing fuel consumption.

In the framework of the Carbon Labelling projectdject No. EIE/06/015) supported within
the Intelligent Energy — Europe (IEE) programmehe European Commission pilot carbon
labelling initiatives were implemented in order ¢ontribute to the reduction of GHG
emissions in the European transport sector.

In the Carbon Labelling project, firstly a suppbitamethodology for the quantification of
carbon life cycle reductions was identified in quecation with recent and on-going activities
and methodologies by European and worldwide exgertips such as SenterNovem (NL),
Ifeu Institute (DE) and Imperial College (UK).

In a second step, the “GStar” label was developed and the Carbon Labelingative
actively promoted the carbon reduction potentials consumers. The following three
“CO,Star” labelling initiatives were implemented:

Biodiesel labelling initiative at Q1 fuel statiomsGermany
Improved lubricants labelling initiative at Q1 fusthtions in Germany
Labelling of low carbon freight services in The Netlands

Several consumer surveys were conducted in ordassess the success of these labelling
initiatives and the public recognition of GHG laheln addition, managing directors and
CEOs of fuel retailers as well as freight servioe éorwarding companies were interviewed
about their attitudes towards carbon labels.

Furthermore, co-operation links with other on-golfwyopean initiatives involved in labelling
activities for biofuels and low carbon transportvemes were established including the
LowCVP (Low Carbon Vehicle Partnership) initiativ the development of a biofuels
sustainability label, and the lubricant labellimgiative of the campaign “Ich und mein Auto”
launched by the German Energy Agency (dena).

Apart from these three core labelling activitielse tCarbon Labelling project targeted to
overcome barriers of biodiesel use in smaller Euntges by information campaigns. Due to
their lower capacities and limited infrastructusejaller EU countries the use of pre-blended
biodiesel were assessed.
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Based on the results and experiences from the @i®@6tar carbon labelling initiatives the
following main conclusions and recommendationslmasummarised:

Currently, the involvement of stakeholders from ustly, NGOs, and consumer
organisations in the implementation of carbon Iabel very difficult due to the
existing uncertainties with respect to the legagulatory, and economic framework
conditions, as well as due to the on-going publigcussion about sustainability
aspects of biofuels.

Results of the consumer surveys show that the majir consumers are not willing
to pay a premium price for fuels with reduced GH@issions, efficiency

improvements, and ‘low carbon’ freight servicesrtRermore, the price of a fuel is
the main factor influencing the purchasing decisioh consumers in Europe.
Therefore, currently the added value of carbon llimgeinitiatives for fuel retailers

and freight companies is limited.

Furthermore, there is very little knowledge of phéblic about biofuels in general, and
more specifically on the potential for GHG emissiaductions offered by biofuels.
Thus, significant efforts are needed to increaddipawareness of biofuels and other
options to reduce GHG emissions in the transpartoseThereby, strategies need to
be developed with different messages targetedfateint segments of society.

Carbon labelling of biofuels and efficiency improvents will only be effective if
there is a choice of products for consumers. Ig tbspect the labelling of the biofuel
fraction in mandatory blends (e.g. B5, E5) is rmtommended. Carbon labelling of
fuels shall focus on high blends of biofuels (8§00, B30, E85) or other alternative
transport fuels.

Additionally, the level of GHG emission reductioissonly one of the sustainability
criteria to be integrated in the new EU Renewalvlergy Directive. Therefore, it may
be advisable to implement a Sustainability Labeldiofuels instead of a label solely
focussing on GHG emission reductions.

Finally, the potential contribution of biofuels tchieve GHG reductions in the
transport sector is limited. Therefore, the foctisGHIG reductions in the transport
sector should be a combined strategy on measureshwdre decreasing fuel
consumption, such as higher vehicle efficienciegpfoved traffic management, speed
limits, interactive traffic lights, etc.), and albative mobility concepts (public
transport, car sharing, etc.), as well as on the ais best-practice biofuels and
improved lubricants.
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Finally, experiences from the G&tar carbon labelling initiatives showed that thkofving
eight main activities need to be implemented tougesuccessful labelling initiatives for
biofuels on national and/or EU level.

1.

2.

Finalisation of the EU Renewable Energy DirectiR&D)

Increase of Consumer Awareness about Biofuels

Involvement of Biofuel Stakeholders

Development of Standards (Compliance with RED ooltSStandard”)
Selection of Label Application

Selection of Chain of Custody

Selection of the Institution Operating the Label

Definition of Certification and Accreditation Schem

These specific activities are crucial for succdsgfarbon) labelling initiatives for biofuels.
However, at the present stage it can not be gusedrthat biofuel labelling offers a valuable
opportunity due to the current low interest of bbibfuel stakeholders and consumers.

It is therefore recommended to proceed with labglinitiatives after the finalisation of the
Renewable Energy Directive and the Regulation os&on standards for passenger cars.

WIP-Renewable Energies 7
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1 European Climate and Energy Policy

The year 2007 marked a turning point for the Euaop&nion's climate and energy policy.
Europe committed itself to tackle climate changeface the challenge of secure, sustainable
and competitive energy, and to make the Europeamosmsy a model for sustainable
development in the 21st century.

Upon agreement reached in March 2007 the folloviiey targets were set by the European
Council:

A reduction of at least 20% in greenhouse gasesQ)aby 2020 — rising to 30% if

there is an international agreement committing motkleveloped countries to

"comparable emission reductions and economicallyremadvanced developing
countries to contributing adequately accordinghtirt responsibilities and respective
capabilities".

A 20% share of renewable energies in EU energywupson by 2020.

A minimum target for alternative fuels (includingptuels) of 10% of vehicle fuel by
2020.

Important Communications from the European Comrmissin the topics energy and climate
include COM(2008) 30 final “20 20 by 2020 — Euragpe&Climate Change Opportunity”
[EC 2008a] and COM(2007) 1 final “An Energy Polioy Europe” [EC 2007a].

Furthermore, in late 2007 the European Commisssunad a Proposal for a Regulation of the
European Parliament and of the Council “Settingssion performance standards for new
passenger cars as part of the Community's intejegiproach to reduce G@missions from
light-duty vehicles” [EC 2007b]. This regulatiomas at reducing C£emissions of passenger
cars as a contribution to the achievement of abewtioned ambitious GHG emission
reduction targets.

In this document the Commission proposes an integrapproach for the reduction of €0
emissions in passenger transport, that is, theettaoj 120g C@km by 2012, in the
knowledge that improvements in motor technology Mobave to reduce emissions to
130 g CQ/km while complementary measures would contributeréner emissions cut of up
to 10 g CQ/km.

Since several months this proposal for a regulasamder discussion in the Council and the
European Parliament, and it faces strong opposhioseveral car manufactures (especially
those producing predominantly large cars) whichicgrdte negative impacts on the
competitiveness of their products on internationatkets.

A recent policy debate (September 2008) of the pema Parliament’'s Commission on
Environment made the following observations whichl Wwe taken into account by the
presidency for the finalisation of the regulation:

The Commission's proposal setting performance éonmissandards for new passenger cars
addresses the growing climate change impact frad tansport and ensures that this sector
contributes to the achievement of the Communitysrall objective of limiting the global
annual temperature increase to a maximum of 2 Wepre-industrial levels;
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Delegations supported the integrated approachdiaceeemissions as proposed by the
Commission;

The need was emphasised to strike the right balweteeen, on the one hand,
competitiveness and competition neutrality andthenother, the need to reduce £0O
emissions from road transport;

In conclusion in order to proceed with the reductiof CO, emissions from road the
finalisation of the Regulation on “Setting emissjgerformance standards for new passenger
cars” is urgently needed. Setting clear targets specifying the potential contribution
towards these targets of alternative fuels anctieficy improvements for car components
(such as lubricants, tyres and air conditioningesys) will certainly also enhance the interest
of car manufacturers in integrated carbon labelimgatives. During the implementation of
the Carbon Labelling project, it was not possildegain the support of car manufacturers,
mainly due to the existing regulatory uncertainties

As an integral part of the European climate andgneolicy, the European Commission
published a Proposal for a Renewable Energy Dwec{(RED) on 23 January 2008
[EC 2008h].

The objective of this Directive is to further proteaenewable energy as contribution to
climate change mitigation, sustainable developmseturity of supply, development of a
knowledge based industry creating jobs, econonowtir, competitiveness, and regional and
rural development.

The RED aims to establish an overall binding tamfea 20% share of renewable energy
sources in energy consumption and a 10% bindingnmuim target for alternative fuels in
transport to be achieved by each Member State glisaw binding national targets by 2020 in
line with the overall EU target of 20%.

With respect to the promotion of alternative futdsachieve the 10% binding minimum
target, the draft RED includes a set of sustairntghstiteria for biofuels and other bioliquids
specified in Article 15 of the Directive.

The sustainability criteria proposed in the draitebtive of January 2008 state that biofuels
will only count to national targets, renewable gyeobligations, or be eligible for financial
support, if:

GHG emission savings shall be at least 35%

Biofuels shall not be made from raw material olgdifrom land with recognised high
biodiversity value (e.g. undisturbed forest, highigdiverse grassland)

Biofuels shall not be made from raw material okadirirom land with high carbon
stock (e.g. wetlands, cont. forested areas)

Agricultural raw materials cultivated in the EU 8haomply with good agricultural
and environmental conditions

Since January 2008, the draft Directive is undegotiation within the European Parliament,
the Council, and on Member State level. A largaerarof stakeholders (including NGOSs) is
engaged in discussions on the actual sustainabiriiigria to be implemented. Main criticism
of the draft include the omission of social susdaitty criteria, the failure to include impacts
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on food prices and food security as well as theeot$f of indirect land use change.
Furthermore, the GHG emission reduction target 5% 3s regarded as too low by many
stakeholders.

The negotiations are still on-going and the finalebtive is expected to be published before
the end of 2008. Thereby, the current working doeninof the Directive (Status: 24 October
2008) includes several changes with respect tor@mviental sustainability criteria, social
sustainability reporting requirements. The recestien on GHG emission reductions reads:

The greenhouse gas emission saving from the usiefokls and other bioliquids
taken into account for the purposes referred tpanagraph 1 of this Article shall
be 35%. (Initial text)

With effect from 2017, the greenhouse gas emissgaving from the use of
biofuels and other bioliquids taken into accountrfthe purposes referred to in
paragraph 1 of this Article shall be 50%. (New tgxt

The greenhouse gas emission saving from the usebadfuels and other
bioliquids shall be calculated as provided for inticle 17(1). (New text)

In the case of biofuels and other bioliquids progllidy installations that were in
operation in January 2008, the first subparagraplals apply from 1 April 2013.
(Initial text)

Thus, it is foreseen to keep the GHG emission reolutarget at 35% during the first years of
the implementation of the Directive, and incredsetarget to 50% after 2017.

The methodology for the calculation of the GHG esiais reductions (Article 17 of RED) is
briefly presented in Section 3.1 of this report.ri@ntly, the main points of discussion
concern the definition of default values for diffat biofuels included in an Annex to the
Directive. Specifically, several potential biofuekporting countries in Asia and Latin
America are challenging the very unfavourable défaalues of biodiesel produced from
palm oil and soybean oil in the Annex of this Dtree.

As already anticipated in Section 1.1 of this répaignificant uncertainty among
stakeholders involved in the biofuels sector isentty caused by the on-going negotiations
with respect to the sustainability criteria intdgrhin the new Renewable Energy Directive.
As a consequence, the Carbon Labelling projectdfammnsiderable difficulties to involve
stakeholders in the labelling initiatives promoti@§G reductions of biofuels.

2 The EU Carbon Labelling Project

Road transport is the second largest source ofnbgoese gas emissions in the European
Union (EU) after power generation. Road transporitiibutes about one-fifth of the EU's
total emissions of carbon dioxide (@Q@nd it is one of the few sectors where emissares
still rising rapidly. Currently, passenger carsnaare responsible for around 12% of EU,CO
emissions.

Recently, opportunities for reducing carbon dioxelaissions in the transport sector are
discussed in order to meet European greenhousereghgtion targets. The European
Commission wants car manufacturers to cut the gee@( emissions of new car fleets to
130 g/km by 2012, 18% lower than 2005 levels [EQ@72). Improvements in motor
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technology would have to reduce average emission430 g/km, while complementary
measures would contribute a further emissions €utpoto 10 g/km, thus reducing overall
emissions to 120g/km. These complementary measuwckgle efficiency improvements for
car components, such as lubricants, tyres and @aditoning systems, and a gradual
reduction in the carbon content of road fuels, bigtéhrough increased use of biofuels. One
opportunity to support COemission reductions in the transport sector israize the
awareness of consumers on the,G&duction potential of biofuels and improved lglnts
through the implementation of a European label.

The overall objective of the Carbon Labelling pobjevas thus to reduce carbon emissions in
the European transport sector by promoting theofideodiesel and improved lubricants. In
order to contribute to this go#te Carbon Labelling project implemented the followng
labelling initiatives in the fields of biodiesel, mproved lubricants and ‘low carbon’
freight services [RUTZ 2007c, JANSSEN 2008]

Biodiesel labelling initiative at Q1 fuel stationan Germany

Improved lubricants labelling initiative at Q1 fuel stations in Germany

Labelling of low carbon freight services in The Ndterlands

The work programme of the Carbon Labelling projegblemented by project partners from
Germany, United Kingdom, The Netherlands, and Mafteluded the following work
packages:

Carbon Life Cycle Assessment

Carbon Label for Fuels

Carbon Label for Lubricants

Carbon Label for Freight Services

Support for Biofuels in New EU States

Consumer Survey

Dissemination Activities

The Carbon Labelling project is coordinated by WREnewable Energies (Germany) and
supported by the European Commission under thdligreiet Energy — Europe Programme
(October 2006 to September 2008). More informabonthe Carbon Labelling project is
available at the project homepage www.co2star.eu.

The development of a logo for the Carbon Labelpngject was an important milestone since
it is an integral part of the three Carbon Labelleampaigns (on biodiesel, lubricants, freight
services) contributing to recognition by consumefgyure 1 shows the “CfStar’logo
selected by the project consortium for the promotid CO, reduction in transport through
biodiesel and lubricants.

WIP-Renewable Energies 11
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co,star

care for climate!

Figure 1. CO,Star logo developed for the Carbon Labelling projet

Upon preparation of the Carbon Labelling project timing for the planned labelling
initiatives seemed excellent due to the increasingreness of the European public with
regards to the negative impact of climate changserh by increasing greenhouse gas (GHG)
emissions.

However, during the implementation of the Carbobdlbng project voices of concern were
raised with respect to the actual £f@duction potential of biofuels as well as the raille
sustainability of biofuels production and use. Tbrsgoing discussion made the European
Commission integrate sustainability criteria anthr@shold of required GHG savings into the
new Draft Directive “on the promotion of the use efergy from renewable sources”
(Renewable Energy Directive (RED)) which was issoad23 January 2008 [EC 2008b].
Since then, the Draft Directive is under reviewtbg European Parliament and the Member
States and several changes to the initial drafe theen proposed.

Until the present moment, the new Directive has beén launched causing significant
uncertainties among stakeholders involved in tioduleis sector. Therefore, during the recent
months it proved difficult to raise the interest sithkeholders to get involved in carbon
labelling activities on biofuels before the finagglslative and regulatory framework
conditions for biofuels have been implemented orogean level.

Furthermore, also the discussions on targeted geef€) emissions of new passenger car
fleets are still on-going. No final decision hasheaeached on the overall @@mission
targets (proposed: 130 g/km by 2012), as well athencomplementary measures including
biofuels and efficiency improvements (e.g. throumiproved lubricants) (proposed: 10 g/km
by 2012).

WIP-Renewable Energies 12
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3 Other Labelling Initiatives

During the implementation of the Carbon Labellingojpct the consortium partners
established co-operation links with other on-gaoimigjatives involved in labelling activities
for biofuels and low carbon transport services.

A representative from the Carbon Labelling projea&tticipated in the second Steering Group
Meeting of the LowCVP (Low Carbon Vehicle Partngo}lnitiative on the development of a
biofuels sustainability label on"6March 2008 in London, and presented outcomes and
experiences of the Carbon Labelling project.

Furthermore, the lubricant labelling initiative dhe Carbon Labelling project was
implemented in close cooperation with the campdigh und mein Auto” launched by the
German Energy Agency (dena) in early 2008. Therebtgria for improved lubricants set up
by dena were used for labelling ¢®dar lubricants of Q1.

3.1 LowCVP Initiative for a Biofuel Sustainability Lable

Since April 2008 the United Kingdom is implementitize Renewable Transport Fuels
Obligation (RTFO). This Obligation requires compmito sell a minimum of 2.5%
renewable transport fuels in the UK in 2008/2008 ampercentage of 5% in 2010/2011.

Following the recent debate on the sustainabilitybmfuels and campaigns by NGOs
focussing on negative aspects of biofuels, the We&nment announced to reward biofuels
under the RTFO in accordance with their carbonrggs/irom April 2010 and to require that
biofuel feedstock meets appropriate sustainalstiéydards.

Furthermore, the UK Government asked the LowCVExjaore the feasibility of a voluntary

labelling scheme to allow responsible retailersskmw that their biofuels are genuinely
sustainable. The voluntary label is aimed at comgsmand use of the label would
demonstrate that the company sourced sustainadlie flhe label could be displayed on fuel
pumps for biofuels or blends and via other pubjionedia.

In order to address this issue, the LowCVP commiesi the studyDevelopment of a
Biofuel Label: Feasibility Studyerformed by Ecofys and E4Tech and published srd¥
2008 [ECOFYS 2008a].

The main outcome of this study is that the develemimof a voluntary consumer-focused
biofuel sustainability label is feasible. Howevergsently it is not clear that a voluntary
biofuel label is an efficient mechanism to ensumne sustainability of biofuels, and the
development of a biofuel label was postponed dukedollowing reasons [LowCVP 2008]:

Currently, there is considerable uncertainty witbspect to the sustainability
requirements on EU level, as the new Renewable gynBirective has not been
finalised.

The effectiveness of the RTFO sustainability and33idporting scheme is not proven
yet.

The fuel retailers are hesitant to support biofiaglelling schemes considering the
present uncertainties.
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NGOs have not provided clear support for a volyntsuistainability labelling for
biofuels.

The willingness of consumers to pay for labelledfleels is not guaranteed, and the
current knowledge on biofuels in the general puisliow.

In contrary to the label developed by the Carbobellang project, this UK initiative focuses
on sustainability criteria for biofuels in genewaith the inclusion of a GHG saving target.
However, the UK initiative acknowledges that bidtuare only part of the solution, and
efforts to address emissions from the transpotbseequire a package of measures.

3.2 The Swan Ecolabel

. - . . . \C ECOy
The Swan is the official Nordic Ecolabel, introddd®y the Nordic Q_O 4@
Council of Ministers in 1989. The main aim of thidordic O <
Ecolabelling is to contribute to creating a susible society by < C
providing independent information to consumers.

The Swan Ecolabel is based on a voluntary licegstesy where

the applicant agrees to follow a certain criteeé autlined by the

Nordic Ecolabelling in cooperation with stakehokiencluding

environmental, quality and health criteria. The diorEcolabel now covers 67 different
product groups, for which it is felt that ecolab®dl is needed and will be beneficial. The
Swan checks that products fulfil certain criteriaing methods such as samples from
independent laboratories, certificates and cowisits.

In June 2008, the Swan Ecolabel announced the mesitation of a set of criteria for fuel
products, namely ethanol, biodiesel, biogas or sure of these fuels [SWAN 2008]. The
Nordic Ecolabel has criteria for the entire prodifecycle, from the raw materials to the fuel
available at the petrol stations.

The most essential requirements for Nordic Ecolalidliels are:

Reduced emissions that negatively affect globalimg and climate change: Over
the course of the life cycle, emissions of greeskogases must not exceed 50 g of
CO, equivalents/MJ of fuel. This value correspondstGHG emission reduction of
40% with regards to the fossil fuel comparison 8f88y CQe/MJ specified in the
RED.

Restrictions on the total energy used at the pribglustage: Energy consumed in the
production and transport of a Swan-labelled fuestmot exceed 1.4 MJ per MJ of
fuel produced.

Traceability of crops and certified sustainablerfeng.

Defined limitations on health effects of these $uel

In contrary to the label developed by the Carbohellang project and in line with the UK
initiative, the Swan Ecolabel for fuels focusessoistainability criteria for biofuels in general
including a maximum emission of greenhouse gases.
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Currently, the Swan Ecolabel has one company leetivs the fuel product group, namely the
fuel retailer FordonsGas Sverige AB operating 28gas filling stations in the West of
Sweden.

3.3 CEN Standard on Sustainability Criteria for Biomass

Upon an initiative by the Dutch Government, the dulNational Standardisation Body NEN
has made a proposal to the European Committee fand&rdisation (CEN) for the
development of a standard for sustainable biomHss.standard development process was
started in February 2008 by the set-up of a Teah@ommittee within CEN (CEN/TC 383)
chaired by NEN.

First debates within CEN/TC 383 addressed the taybiether the new standard “Sustainably
produced biomass for energy applications” shouldlifnéted to the sustainability criteria

integrated in the new EU Renewable Energy Directivavhether it should go beyond to
include additional criteria and establish a soexhlfGold Standard”. It was concluded to
follow the criteria of the Renewable Energy Direeti to limit the standard to energy
applications, and to exclude indirect effects dukhd use change.

However, the developed CEN standard shall allowsuge voluntarily go beyond the EU

Renewable Energy Directive in the fields of so@all economic criteria, biodiversity and
indirect land use, as well as GHG emission redustidhe Technical Committee CEN/TC
383 is currently elaborating technical specificai@nd reports of which first drafts shall be
available at the next committee meeting in ear20

Thereby, criteria on greenhouse gas emission rexhscwill be covered by activities within
working group 2 of CEN/TC 383.

3.4 *“Ich und mein Auto” Campaign for Lubricants

In 2008 the German Energy Agency (dena) launched t* —
campaign "ich & mein Auto" in order to detect pdteh ICH&MEIN o)
efficiency improvements in the transport sector emg@rovide

practical information for consumers. The campaigncludes information and
recommendations on efficient tyres, driving praggi@and lubricants. Similarly to the ¢®ar
campaign, this information is distributed by thenalecampaign at the Point-of-Sale. In
addition, free access to an online database orowegrlubricants is available at the campaign
website and facilitates purchase decisions for wmess. This initiative is supported by the
German Ministry of Environment and industry parfmer

In order to use and maximise synergies betweend#tea campaign and the ¢®dar
campaign, both initiatives were closely linked #cle other. Thereby, criteria for improved
lubricants set up by dena were used for labelli@gSZar lubricants of Q1.

3.5 EU Eco Label for Lubricants

The EU Eco-label has a clear objective of encouggusiness to market green
products. Part of our mission is to provide thedpicers with the necessar  « *
information to reap the advantages of this stratéfigyou are a retailer, discove * *x
here which benefits you can obtain from the Ec@lladnd learn from others *** *
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experience. For the consumers, there is no bettsr  make informed environmental
choices when purchasing. Environmental organisatadready support the scheme, but what
about some more pressure?

In the framework of the EU Eco-label, lubricant® @ new product group. It comprises
hydraulic oils, greases, chainsaw oils, two strolkg, concrete release agents and other total
loss lubricants, for use by consumers and profaasigsers.

The criteria were adopted by the Commission Degisim 26 April 2005 establishing
ecological criteria and the related assessmentvaritication requirements for the award of
the Community eco-label to lubricants, as publishethe Official Journal of 5 May 2005.
They aim, in particular, at promoting lubricantattlare of reduced harm to water and soill
during use and lead to reduced £&issions.

Although motor oils for transport are not includiedthis Commission Decision, it may be
interesting to assess opportunities to establighrier for the EU Eco-label for automotive
lubricants. Thereby, the G@eduction potential could be one of the critefizhe label.

4 Carbon Life Cycle Assessment

In the framework of the Carbon Labelling projectpgortable methodologies for the
quantification of carbon life cycle reductions wedentified in co-operation with recent and
on-going activities and methodologies by Europead aorldwide expert groups from

research, industry and politics involved in carltibm cycle assessments. An application of
carbon LCA methodologies within the Carbon Labelliproject was necessary in order to
define scientifically proven carbon reduction numsbe Therefore, approaches of
SenterNovem (NL), Ifeu Institute (DE) and Imper@bllege (UK) were compared to each
other and to the methodology proposed by the E@m@®mmission.

For the implementation of the labelling initiaties biodiesel in early 2007 (presented in
Section 4 of this report), the carbon reduction hamwas calculated according to the
methodology by the Ifeu institute (see Section ,38)hce it was the first available

methodology during that time. The GHG calculationl$ developed by Senter Novem (see
Section 3.2) and HGCA/Imperial College (see SecBof) were issued at a later stage.
Furthermore, the methodology for the calculation GHG emission reductions to be

integrated in the EU Renewable Energy Directive (Section 3.1) is still under negotiation
and shall be finalised until the end of 2008.

However, in future all GHG calculation tools used the calculation of emission reductions
of biofuels counting to the national targets spediin the EU Directive will need to comply
with the methodology laid down in the EU Directiv@ther calculation tools will thus need to
be adapted to follow the methodology of the RED.
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4.1 Methodology of the European Commission

Article 17 of the Draft Renewable Energy Directs@vers the calculation of the greenhouse
gas impact of biofuels and other bioliquids. Acéongdto this Article, the greenhouse gas
emission saving from the use of biofuel and otheliduids shall be calculated as follows:

(a) “for biofuels, where a default value for greenhogas emission savings for the biofuel
production pathway is laid down in Part A or B ohfex VII, by using that default
value;”

(b) “by using an actual value calculated in accordamitk the methodology laid down in
Part C of Annex VII; or”

(c) “by using a value calculated in accordance withrtteghodology laid down in Part C of
Annex VII as the sum of actual values for somehef $teps of the production process
and the disaggregated default values in Part D of Annex VII for the other steps of
the production process.”

The Draft Directive also includes “Rules for caktihg the greenhouse gas impact of
biofuels, other bioliquids and their fossil fuelneparators” in Annex VII. Table | shows
“Typical and default values for biofuels if proddcwith no net carbon emissions from land
use change” included in Annex VII of the Draft REBeveral of these typical and default
values are currently still under discussion.

Furthermore, the Draft Directive gives guidance loow to calculate greenhouse gas
emissions from the production and use of trandpeis:

E=ecte+e+6eg+ e — s~ Ber— e

E = total emissions from the use of the fuel,

€c = emissions from the extraction or cultivatiorradv materials;

e = annualised emissions from carbon stock changesed by land use change;
€ = emissions from processing;

eq¢ = emissions from transport and distribution;

e, = emissions from the fuel in use;

€cs = emission savings from carbon capture and seiiest;
€c = emission savings from carbon capture and repiacg and
€e = emission savings from excess electricity frorgesteration.

Greenhouse gas emission savings from biofuels #red bioliquids shall be calculated as:

SAVING = (E — Es)/Er

total emissions from the biofuel or other biaid; and
total emissions from the fossil fuel comparator.

Es
Er
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Table I:  Typical and default values for biofuels ifproduced with no net carbon emissions from land s
change [EC 2008b]

biofuel production pathway typical default
greenhouse gas | greenhouse gas
emission emission
saving saving
sugar beet ethanol 48% 35%
wheat ethanol (process fuel not specified) 21% 0%
wheat ethanol (lignite as process fuel in CHP plant) 21% 0%
wheat ethanol (natural gas as process fuel in 45% 33%
conventional boiler)
wheat ethanol (natural gas as process fuel in CHP 54% 45%
plant)
wheat ethanol (straw as process fuel in CHP plant) 69% 67%
com (maize) ethanol, Community produced (natural 56% 49%
gas as process fuel in CHP plant)
sugar cane ethanol 74% 74%
the part from renewable sources of ETBE (ethyl- | Equal to that of the ethanol
tertio-butyl-ether) production pathway used
the part from renewable sources of TAEE (tertiary- | Equal to that of the ethanol
amyl-ethyl-ether) production pathway used
rape seed biodiesel 44% 36%
sunflower biodiesel 58% 51%
palm oil biodiesel (process not specified) 32% 16%
palm oil biodiesel (process with no methane 57% 51%
emissions to air at oil mill)
waste vegetable or animal o0il biodiesel 83% 77%
Hydrotreated vegetable oil from rape seed 49% 45%
Hydrotreated vegetable oil from sunflower 65% 60%
Hydrotreated vegetable oil from palm oil (process 38% 249%
not specified)
Hydrotreated vegetable oil from palm oil (process 63% 60%
with no methane emissions to air at oil mill)
pure vegetable oil from rape seed 57% 55%
biogas from municipal organic waste as compressed 81% 75%
natural gas
biogas from wet manure as compressed natural gas 86% 83%
biogas from dry manure as compressed natural gas 88% 85%

Thereby, the fossil fuel comparatog Ehall be the latest available actual average éoniss
from the fossil part of petrol and diesel consunrethe Community with a current default
value of 83.8 g C&{MJ.

Since this Draft Directive is currently under rewvjechanges in the GHG calculation
methodology may be implemented.

For the CQStar campaign implemented at Q1 fuelling statiamsearly 2007, rape seed
biodiesel (RME) was used. According to the Draftedtive published in January 2008, the
default value for GHG emission savings is 36% dnadtypical value is 44% (Table I).

4.2 Methodology of the Ifeu Institute

The Ifeu Institute, Germany, implemented severajguts [IFEU 2003a, IFEU 2003b, IFEU
2004a, IFEU 2004b] in order to compare GHG balamdéd®uid biofuels with conventional

liquid fuels. All calculations are based on comglifie cycle comparisons. Thereby, different
production sites, different production methods {(@mtional and organic farming) and
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different applications (passenger cars, buseskdrucactors) are investigated. The following
biofuels are in the research portfolio of the Ifestitute:

Biodiesel (from rapeseed, sunflowers, soybeanglaaooconut oil, recycled plant
oil, animal grease)

Plant oil (from rapeseed, sunflowers)

Bioethanol (from sugar-cane, sugar-beet, corn, tylpegatoes, molasses,
lignocellulose)

Bio-ETBE, Biomethanol, Bio-MTBE, Bio-DME
BTL
Other (non-liquid) biofuels for transportation swhbiogas and hydrogen

According to the experts of the Ifeu Institute agtas members of the Advisory Board of the
Carbon Labelling project, a GHG emission reductb®0% was attributed to RME which is
produced in Germany.

At the time of preparation and implementation o thiodiesel labelling initiative at the Q1
fuel stations in early 2007, the emission reductiomber of 60% for RME was generally
agreed upon by German stakeholders from industy @overnment. Therefore, this
reduction number was promoted by the (3Dar labelling initiative as described in Sectibn

of this report.

4.3 Methodology of Senter Novem

In The Netherlands an Excel based GHG calculatawni (Figure 2) was elaborated by
Ecofys, CE Delft, and SenterNovem in order to pdewscientific support for policy decisions
[ECOFYS 2008b]. The calculator can be applied fevesal biofuels and for several
feedstocks.

This GHG calculator is currently in a testing phagéh a variety of stakeholders in The
Netherlands and has not been released to the g@uobtec. However, the consortium partner
Senter Novem has made available this tool for theo@nh Labelling project to calculate GHG
emission reductions of biodiesel currently soldly fuel retailer Q1 (see Section 4.4).

eeeeeeeeeeeeeeeee

Biofuels greenhouse gas calculator
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Figure 2: Biofuels GHG calculator of Senter NovemThe Netherlands

WIP-Renewable Energies 19



Carbon Labelling Final Report

For biodiesel, the calculator includes data on $emxk production, transport and storage of
feedstock, extraction, refining, esterificationddor the transport of the biodiesel. Thereby,
GHG emission reductions can be calculated for kmeli from rapeseed (Germany and The
Netherlands), biodiesel from rapeseed (EU averagejyell as biodiesel from soy, palm oil

and used oils and fats. In all these cases, ttmileébr provides a pre-selection of default
values as well as the option to insert user speeélues.

Figure 3 shows the result for calculating defawdtues for RME in Germany and The
Netherlands (excluding GHG emissions for land ubange). Results of the calculator
indicate default GHG emissions for RME of 64.8%lod reference value of fossil diesel (i.e.
GHG savings of 35.5%), and a default energy us8504% compared to the fossil diesel
reference.

GHG emissions [% of reference] Energy use [% of reference]

315,2% 180%

100% m Fossil indirect

0 B

W Conversion operations

100% Transport actions

A4 8% 35 4% m Feedstock production

]
0.0% - | 00, | I

Biodiesel from Raw Reference: Diesel Biodiesel from Rawy Reference: Diesel
rapeseed rapeseed

Figure 3: Default value of GHG emissions and energyse of RME in Germany and The Netherlands

4.4 Methodology of HGCA/Imperial College

The Biofuels GHG calculator developed by Imperialll€ye London [BROWN 2008] and
the Home Grown Cereals Authority (HGCA) is a spstt-based tool (Figure 4) for
calculating the GHG emissions resulting from thedoiction and use of wheat-based
bioethanol and rapeseed biodiesel in the Unitedy¢@om.

It uses input data describing the entire productioain for any given batch of these biofuels,
calculates the GHG emissions and compares the iemsssvith those produced from the
production and use of an equivalent quantity ofgdedr diesel. It is based on standard life-
cycle analysis (LCA) principles, using user inputdefault data to produce inventories of
inputs, outputs and GHG emissions for all suppbyicistages.
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Figure 4. Biofuels GHG calculator of Home Grown Ceeals Authority, UK

The resulting well-to-tank (WTT) emission figurebow appropriate comparisons between
different biofuels and between biofuels and fodsils. For each WTT calculation, the
calculator guides the user through a set of stepdlife cycle inventory, before presenting the
results and allowing for examination of the dethibalculations. Each step of the calculations
is presented on a separate page, so that usersnorayeasily focus on those steps of most
interest to them and simply accept defaults fos¢hsteps of less interest or over which they
have little control. Thus a farmer can focus onlysiag the GHG impacts of farm level
choices, while simply accepting suggested defdaitéuel production plant and other supply
chain parameters [WOODS 2008].

The default value for biodiesel from rapeseed dated by this tool is 21.8%. The largest
GHG emissions in this biodiesel process are relatedertilizers, pesticides, and seeds
(1,087 kg CQe4t) followed by NO emissions from soil (1,017 kg GGQit), biodiesel
production (517 kg C&qt), on-farm fuel use (89 kg GgYt), biodiesel distribution
(13 kg CQedt), oilseed transport (10 kg GEJt), and oil seed drying and storage
(7 kg CQedt). On the other hand, 489 kg edpper ton of biodiesel are credited for the
production of co-products.

This GHG calculation tool was developed with suppdrthe Carbon Labelling project to
specifically address the framework conditions o tbnited Kingdom. For applications
calculating GHG emissions in Germany and The Né&thds the calculation tool developed
by Senter Novem is more suitable and thus will $edun Section 4.4.
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5 Farming Measures to Improve Biofuel GHG Life Cycles

In the framework of the Carbon labelling projectGEA elaborated a report on “Farming
measures for improved GQife cycles of biofuels” [HGCA 2008a] which is sumarised
below.

In order to maximise the potential benefits for Eig biofuels industry, and in particular to
maximise GHG savings, there is a need to promata-favel reporting of GHG emissions.
The aim of this reporting would be to allow a shafe¢he value arising from avoided GHG
emissions to be retained by growers and to inceeticontinued improvements in GHG
intensity of biofuel crop production. The paralt#velopment of the science-base and the
practical tools necessary to implement farm-levidiGzauditing are also required.

This work has shown that whilst there are a rangénportant issues that remain to be
resolved before farm-level GHG (carbon) reportiag ©ecome basic farming practice, these
issues are not insurmountable. The farm auditstaald development of the calculator show
that it is possible to use data obtained direathmf farms to get credible individual GHG
intensities. The resulting improved levels of aecyr of reported GHG emissions will be
incentivised in the UK RTFO through adoption of servative default values for GHG
intensities [E4Tech, 2006].

Continued development of the farm audits is necgssademonstrate to the farming and
biofuel production communities that the collecticompilation and evaluation of farm-level
data are both practical and accurate.

The main areas that farmers need to focus on tweddbw carbon feedstocks for biofuel
production, in particular to manage nitrogen fesgit inputs by optimising requirements per
unit of output whilst maintaining high yields are:

Feedstock production accounts for between 50 tor &@%0 of the total GHG
emissions of the biofuel supply chains covered, iaritierefore the dominant source
of emissions in a biofuel supply chain.

For biodiesel from rape, nitrogen inputs accoumtdeer 90% of the on-farm GHG
emissions; nitrous oxide ¢R)) alone accounts for over 60% of those emissions.

Nitrogen management choices for farmers include rciog fertiliser from
manufacturing plants with nitrous oxide abatemehictv can reduce feedstock-based
emissions by 25-30% (for ammonium nitrate) and cdele of varieties with lower
nitrogen requirements which are inherently moreesuio biofuel production e.g. low
protein / high oil rapeseed.

In contrast to nitrogen fertiliser-related emissioon-farm fuel, pesticide and seed supply-
based emissions account for about 20% of the tatal-emissions and some gains could be
made here, for instance, by minimising cultivatoperations.

Agriculture has a critical role to play in ensuritigat biofuels can provide a robust tool for
climate change mitigation. However, to be credililegre is an urgent need for simple,
practical and verifiable tools that allow farmeosfocus on the main components of biofuel
supply chains over which they have control. HGCA #a partners delivered a standardised,
transparent and clear methodology for calculatioth barm and whole-chain biofuel supply

GHG balances. An integrated GHG calculator for lasdl from rape (and bioethanol from

wheat) and a new electronic questionnaire for faurdits were developed. By carrying out
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these activities, a major step towards on-farm Gid@ification has been taken and near-term
future developments should lead to a simple, robust transparent audit questionnaire for
direct use in biofuel feedstock assurance andfication.

6 CO,Star Label for Biofuels

The preparations for the carbon labelling initiatfer pure biodiesel (B100) in Germany were
done under very favourable framework conditionshvattotal tax exemption of B100 from
mineral oil tax, vehicle warrantees for biodiessé ussued by the car producer Volkswagen
and other vehicle manufacturers, and an incregsergetration of biodiesel in the German
diesel fuel market.

Pure biodiesel (B100) made from rapeseed has bddrsimce the early 90ies at public gas
stations in Germany. In 2006 more than 1,600 pettations offered this alternative fuel to
private and commercial consumers and in total 3DtOns were sold.

Due to the total tax exemptions in Germany biodiés&l been approximately 10-20 cent
cheaper than fossil diesel. However, since Aug066B100 is taxed with 8 cent, and the tax
is increased stepwise every year. This changinfuéigolicy in Germany (moving from tax
exemption to an obligation of biofuel use in loveidls) has decreased the price advantage of
B100 and has led to significant sales cuts.

During 2007 and 2008 the high prices of biodiesxgether with the withdrawal of warranties
by vehicle manufacturers for new models, have ¢ed significant breakdown of the B100
market which was eased for merely a few month duge very high world market prices for
oil in early 2008.

With this current market situation of B100 in Genyahe carbon labelling initiative at Q1
fuel stations implemented within the Carbon Lalbelliproject experienced rather difficult
framework conditions.

6.1 CO,Star Campaign at Q1 Fuel Stations

The German fuel distributor Q1 has 115 retail fsigtions in Germany, of which 100 are
selling at least one alternative fuel. Q1 implemednthe carbon labelling pilot programme
(CO,Star) at its fuel stations to provide informatiandonsumers about environmental and
economical benefits of biodiesel (B100). This campavas launched on 12 July 2007 at a
Q1 fuel station in Osnabriick, Germany (Figure BNS$SEN 2008].
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)& co,star

= for climate!

Figure 5: The CO,Star team at the launch of the labelling initiativeat Q1 in Germany

For the fuel labelling initiative at Q1, it was agd upon by the project consortium and the
members of the Advisory Board that for the pildidding initiative of biodiesel (B100 RME)
at Q1 fuel pumps a GQeduction of 60% was promoted based on resultseoffeu Institute

(Figure 6).

Figure 7 shows a Q1 fuel pump for B100 and inforamtmaterial about the GOtar
campaign. A sticker which shows that biodiesel oedu60% of C@emissions is presented in

Figure 6.

The GHG reduction potential of biodiesel is exptairon a dedicated consumer information
website as shown in Figure 8.

Biodiesel

verbessert die
personliche
CO2-Bilanz um

60%. ...ccnn-.

Figure 6: CO,Star sticker for the CO,Star campaign indicating 60% GHG reduction of RME B100)

o
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Figure 7: Q1 fuel pump for B100 and information matrial about the CO,Star campaign

Figure 8: Consumer information website about the C@6tar campaign at Q1

6.2 Consumer Survey at Q1 Fuel Pumps

In the framework of the C{Star campaign at Q1 fuel pumps, Q1 made a conssuneey in
summer 2007 to assess the acceptability of a calddoel and to investigate the buying
behaviour of German fuel customers [BUERKNER 2007].

The survey was carried out at 10 pilot stationshwon-site consumer interviews. The
interviews were made by Q1 staff after the custenmave finished the fuelling process. The
interviews included close and open ended questamustook 2 to 5 minutes. In order to
address both diesel and biodiesel customers, tfferet questionnaires were used. The
interviews were conducted in German.
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The most important questions of the survey included

What are the most important motives when buyindsfie

How aware are consumers about Climate Protectinkedi to their individual
transportation?

How do consumers assess the product biodiesel?

Are consumers willing to contribute to Climate Raiton by using climate friendly
fuels?

Would they pay a higher price for those fuels?

The main result of this survey is the high impoceof price for diesel and biodiesel fuels as
major factor influencing the purchasing decisiorGairman clients. Thereby, biodiesel clients
are even more price sensitive than fossil diesehtd. This may be caused by the former tax
exemption of B100 in Germany leading to a lowec@rof biodiesel. 80% of the biodiesel
consumers stated that the (cheap) price of bioldies® the main reason to select this fuel.

Being confronted with a pro-climate statement thgjamty of consumers underlined their
willingness to contribute to climate protection. wiver, only a minority would pay a
surcharge for climate friendly fuels.

The knowledge of German fuel consumers about bisfire general as well as about the
carbon reduction potential of biodiesel is very Javen among biodiesel consumers. This
underlines the necessity to extend the educatiadetrtisement of biofuels. Activities like
the Carbon Labelling Project are accepted, buthéurtactivities are urgently needed to
increase the consumer awareness of biofuels.

In summary, this survey underlines the importan€emonetary benefits for consumers
offered by biofuels. The consumer is not willinggay a higher price for biofuels, even if
biofuels contribute to the reduction of GHG emissicand thus the mitigation of climate
change. In the view of most consumers, it is maimihe responsibility of the Government to
address global problems such as climate change.

This result of the consumer survey highlights timited value for fuel retailers of labels
promoting the environmental benefits of biofuels, @nsumers are not willing to face
additional costs by purchasing fuels with lower GEl@Gissions.

In this respect, the change of biofuel policy inr@any withdrawing the tax exemption of
B100 had a devastating effect on the market paratraf this fuel, an effect that can not be
reversed by the promotion of the environmental benef biofuels.
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Figure 9: On-site consumer survey and information 8Q1 fuel pumps

6.3 Interest of Retailers in Fuel Labelling Programme

In addition to the consumer survey presented ini@eet.2, Q1 performed a survey with
CEOs or Managing Directors of fuel retailers antl cmmpanies in order to assess their
acceptance of a GQabel for biofuels. Based on questionnaires whidiiuded structured
open ended and semi-open ended interviews, llviewes were carried out in July 2008
[BUERKNER 2008].

The survey included the following questions:

Which buying motives of consumers are expectecetgilers?

How important are “climate friendly products” fdre business of retailers?
Do retailers see a benefit in @@bels?

Which institutions are considered suitable to ofgeeaCQ label?

Currently “Climate Protection” is regarded as a med important topic which is not

appreciated as a critical success factor for feailers. This view is in line with the results of
the consumer survey. Consumers underline the impocet of the fuel price for their

purchasing decision, and are not willing to payghér price for climate friendly fuels.

For the future, however, the 11 CEOs rated “Clinfatetection” as more important for the
success of their business.

The most important alternative fuels presently @& (Liquid Petroleum Gas), biodiesel,

CNG (Compressed Natural Gas), and E85 (Ethanolereds the interviewed experts
considered LPG, E85, CNG and Hydrogen as the nmogbitant alternative fuels for the

future. Although biodiesel plays a major role amaitgrnative fuels today, it is expected that
due to the taxation of biodiesel in Germany thedpod will be eliminated from the market by

its high price in the near future.
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There is a general acceptance of a carbon labdluds among the interviewed CEOs of
German fuel retailers. However, their acceptangedds on the following issues which need
to be addressed in a suitable manner:

Which institution will evaluate products and monitbe labelling process?
Will there be a fee to use this label?

Which role will be taken by the government espégiaith regard to possible taxation
measures?

The favoured body responsible for the operationaotarbon label is the Government
(Ministry of Environment), followed by industry assations, the EU and NGOs. Thereby, it
was stated that only a transparent and credibkliat process can guarantee acceptance by
consumers.

In conclusion, these interviews show that thera general interest of fuel companies to use
carbon labels. This interest would grow signifitanf consumers made their purchase
decision on the basis of carbon reduction.

However, up to now there is no incentive for thastaner to buy carbon friendly fuels. Only
a linkage of taxation levels with actual g@missions would lead to a fundamental change in
consumer behaviour and subsequently in retail pette

6.4 Calculation of GHG Emission Reductions — Case Study

As stated in Section 4.1, the July 2007 pilot,Star labelling initiative of biodiesel (B100
RME) at Q1 fuel pumps promoted a £@duction of 60% based on LCA results of the Ifeu
Institute.

In the following months, GHG calculation tools haveen developed stating considerably
lower default and typical values for biodiesel proed from rape seed in Europe, namely a
CO; reduction of 35.8% for the Dutch calculator, anti86 for the UK calculator (see
Sections 3.2 and 3.4). However, a private commuioicavith Dr. Guido Reinhardt from Ifeu
Institute confirmed that “their” emission reductioumber is still valid as a result of a
detailed Life Cycle Analysis. Existing GHG calcued, on the other hand, need to follow a
more simplified approach leading to lower emissi@duction numbers. A simplified
approach was also adopted within the new EU Renewatergy Directive in order to limit
the burden for the reporting of GHG emissions unaefuel sustainability schemes to be
introduced in Europe.

In the framework of the Carbon Labelling initiatittee GHG calculation tool developed by
Senter Novem was applied in July/August 2008 to hiwliesel sold at Q1 fuel stations
during this time. The biodiesel provided by the @igy Sunoil Biodiesel in 2008 to Q1 was
produced from waste oils and fats sourced by teegroducer in Germany, Belgium and the
Netherlands. The Sunoil Biodiesel production fagilias a capacity of about 60 million litres
per year.

The input parameters for the GHG calculation toobvmled by the director of Sunoall
Biodiesel, Mr. Hadders, are presented in Tabldadld figures indicate user values different
from the default values of the calculator).
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Figure 11 shows the result for calculating GHG eainis reductions for biodiesel from used
oils and fats based on the data provided by theidsel producer Sunoil Biodiesel.

Figure 10: Biofuels GHG calculator of Senter NoveniZcofys, The Netherlands

Figure 11: GHG emissions and energy use of biodidgeom used oils and fats received by the GHG
calculater of Senter Novem

Biodiesel sold at the Q1 fuel stations in summ&&thus showed a GHG emission reduction
of 84.7% which is slightly lower than the defaudtive of 88.3% for biodiesel from used oils
and fats in the GHG calculator of Senter Novem.

Currently, GHG emission reductions of biodieselniraised oils and fats are among the
lowest values for biofuels. Furthermore, biodidsain used oils and fats is often available at
fairly competitive prices making it a favourabletiop for sales of B100 in the German fuel
market.
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Due to these high GHG savings the fuel retailer 1@t agreed to continue using the
dissemination and promotion material of the S@r initiative (claiming a carbon reduction
number of 60%).

However, representatives of Q1 highlighted potértieure difficulties of providing input
data for the calculation of GHG emissions, espBcigbiodiesel is purchased on the global
market from large retailers which mix batches admesel from different raw materials and
origin. For future carbon labelling schemes of b&$ these difficulties have to be carefully
taken into account.

Table Il:  User values for the calculation of GHG enssion reductions for biodiesel from used oils
and fats of Sunoil

Production Default

: Description Description User value Unit
chain step value
. . . Used cooking
(1) Cooking Yield main product oils and fats 0.98 1 ka/kg
(2) Cleaning Yield main produat Cleane(;n:lrecyclec 1 1 ka/kg
(2) Cleaning Material & energy Natural gas 6.8 6.8 MJ/tonne main
use product
(3) Esterification | Yield main product Biodiesel 0.85 0.956 ka/kg
(3) Esterification Yield by-product Crude glycerine  0.15 0.0956 ka/kg

Material & energy MJ/tonne main

sterification atural gas , .
3) Esterificati N g 1,441 1,441
use product
(3) Esterification Material & energy Electricity 31 31 "Wh’ tonne
use main product
(3) Esterification Material & energy Methanol 145 89.7 kg/tonne main
use product
(3) Esterification Material & energy HCl 5 79 kg/tonne main
use product
e Material & energy Sodium MJ/tonne main
(3) Esterification use methoxide 20 25.1 product
(4) Transport Yield main produgt Biodiesel 1 1 kay/k
(4) Transport Transport Trucl_< (28) on 150 150 km
diesel
(4) Transport Transport Ship Ejligggloo) of 0 0 km
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7 CO,Star Label for Lubricants

Until very recently, there were no campaigns fa tinoad introduction of Carbon Labels for
lubricants, neither by the European Union, nor b tGovernments, nor by private
companies. Thus, the GStar campaign is one of the first initiatives irsthield.

Another initiative for increasing the awarenessutlibe fuel saving potential of improved
lubricants (synthetic lubricants) was launched ey German Energy Agency (dena) in 2008.
The “Ich und Mein Auto” campaign (see Section D#ithe dena is focussing on consumer
information in the Internet, as well as at fuelistas in Germany.

According to the dena (German Energy Agency), thBAE& (Allgemeiner Deutscher
Automobil-Club), and the US EPA (Environmental Raiton Agency) up to 2-6% fuel
savings can be achieved with innovative lubricaasl thus, carbon emissions can be
reduced.

7.1 CO,Star Campaign for Lubricants at Q1 Fuel Stations

In the framework of the Carbon Labelling projectlalel for lubricants was developed to
show the carbon reduction potential of improvedikdnts to consumers. The German fuel
retailer Q1 identified high quality lubricants aimdplemented in a pilot initiative the GStar
label on its products. Detailed information for samers on fuel savings and emission
reductions are provided at the ¢3Dar website.

This CQStar campaign is linked to the information campaggn lubricants by the dena
(Deutsche Energie Agentur, dena, Germany) “Ich M&n Auto” informing consumers
about efficiency savings through improved lubrisant

According to dena, in addition to the carbon remuncpotential of improved lubricants, in
average 70 Euros per year can be saved. The fuelgsaffect can outweigh the increased
lubricant costs (2-3 times the price of conventidohricants) and save money in the long-
term.

Figure 12: CO,Star consumer website for lubricants
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In June 2008 the CStar campaign for lubricants was officially laundh&our low-viscosity
(synthetic) lubricants of the German fuel retalE were awarded with the G&tar label in
the framework of the Carbon Labelling project. Thdgbricants are defined as synthetic
motor oils according to the German Energy Agendyeréby, the specifications of these
lubricants were provided by the lubricant prodused compared to other lubricants.

In the framework of the C{Star campaign for lubricants, the four awardeditamts were
labelled with a C@btar sticker and sold in Q1 shops. The personndhefshops was
informed about the campaign and trained in ordgprtivide information to the consumers.
Detailed information on the benefits of improvedrigants was explained on the ¢3Par
website in English and German (http://www.co2stgrsee Figure 12).

Characteristics of the four awarded lubricants #oadr suitability for different car types are
described in [RUTZ 2008a].

7.2 Consumer Acceptance of Lubricant Labelling

The acceptance of a G&tar Label for Lubricants is very difficult to mess. During the test
period of the CG6tar label on lubricants, Q1 monitored awarenedsr@actions among their
customers. However, the label had no effects orséites numbers of the labelled lubricants
[BUERKNER 2007].

The pilot labelling showed furthermore, that the stnamportant criterion for purchase
decisions of lubricants by consumers is to find tight oil which is approved by the car
company in order not to affect the warranty.

Interviews with the consumers demonstrate that gékection of the right oil is rather
challenging since the average consumer is totatrstrained by various declarations and
approval systems as well as several engine types.

In conclusion, the Cgefficiency is not a driving motive for buying lubants and thus, the
effect of applying of a Cgbtar Label is rather low.

7.3 Interest of Retailers in Lubricant Labelling Programes

The interest of retailers in a lubricant labellprgpgramme was investigated by Q1 in a survey
on “Acceptance of C@®fuel and lubricant labels by retailers” [BUERKNERO08]. The
survey was based on the following question: “Do ybunk a CQ label could foster the
acceptance of lubricants and how important wodkbal be for your customers?”

In total, 11 CEOs or managing Directors of fuelilers and oil companies were interviewed.

The results of the survey show that among CEOsac¢heptance of a GQabel for lubricants

is low. The interviewed experts argued that it wdoé very complicated to assess different
lubricants in terms of COreduction. Furthermore, the direct benefit of saclabel is not
evident to the retailers since it is not clearutls label was accepted by consumers. This is
underpinned by the following statements of retailer

“l think the consumer is already overstrained wharying lubricants. There are nearly 30
different specifications and 3 different approvalstems that confuse the consumer.
Additional labels would lead to more confusion.”
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“Which institution can monitor such a label? Whoecks the reduction numbers? | think
there is too much room for interpretation and manaion.”

In conclusion, the Cgdtar campaign showed that the awareness of thg réduction
potential of improved lubricants among consumerkeery low. The main drivers for purchase
decisions of lubricants are the approval by thencanufacturers, quality, and the price. This
result is underlined by a survey with retailers,ickhshows that lubricant producers and
retailers see no benefit in lubricant labelling.

Furthermore, the interrelation between improveditamts and the C{reduction potential is
very complex and the implementation of monitorimgl @ertification measures in the field of
carbon labelling for lubricants pose large diffioes.

Finally, the rather low emission reductions duefuel savings of up to 2-6% may be
impossible to verify in practice, as road profiegather conditions, driving style, and other
external factors can overshadow the benefits gestekgy improved lubricants.

8 CO,Star Label for Freight Services

Freight companies in Europe are beginning to usdiésel in higher blend levels, including
e.g. B30 or B100 (pure biodiesel). This is resgltin lower CQ emissions per freight mile
compared to truck companies using diesel. An oppdst exists to promote these companies
as “low carbon” freight carriers through labels garxdmotional information that can be used
with their customers. Depending on the interegheir freight customers, the promotion can
address the end consumer through a label indicatingproduct was carried on a “low
carbon” freight carrier.

The implementation of the GGtar labelling initiative in the Dutch horticultursector has
however experienced significant difficulties andags due to the current uncertainty of
stakeholders with regards to the public debatelegdlative action on the sustainability of
biofuels in Europe. Several stakeholders withdremnfthe initiative due to their doubts that
a promotion of environmental benefits offered byfbels is currently accepted by
consumers.

Important changes with respect to the initial plagrof the Dutch Cgbtar labelling initiative
include the delay of implementation until DecemB608, the selection of B30 instead of
B100 by the fuel provider BP, the downscaling oé thumber of truck, as well as a
significantly reduced publicity of the initiative hich now mainly serves as pilot to gather
technical experience with high biofuel blends.

8.1 CO,Star Labelling Initiative in the Dutch Horticulturd Sector

The CQStar carbon labelling initiative for freight sereg is implemented in cooperation
with the ‘Schoon Geproduceerd, Schoon Vervoerdlgd@ Production, Clean Transport’)
pilot project of the Greenports in the Netherlapd&N DE GEIJN 2008, NEEFT 2008]. This
project is an initiative of the Productshap Tuinlp@a consortium of several leading Dutch
parties in production, trade and distribution ajwiers, plants, vegetables, and fruits. The
project comprises the set-up of biodiesel (B30ueking stations at different locations as
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well as the introduction of CStar labels on the trucks transporting these prisdiégure 13
presents the label of the Dutch &3@ar freight labelling initiative.

Figure 13: Sticker for trucks of the Dutch CO,Star freight labelling initiative

The first B30 biodiesel pump for the horticultusaictor opened in the Netherlands in August
2008. The refuelling station of BP selling B30 @& blend of 30% biodiesel and 70%
mineral diesel) is located in Naaldwijk, close ke tcountry's main horticultural production

areas and auctions. In the framework of the Cadbarelling project, this fuel pump was

marked with the Cgbtar label (see Figure 14).

Figure 14: B30 fuel pump in Naaldwijk, The Netherlands

This initiative by the horticultural sector is dqtiproject, from which lessons can be learned
before scaling up to national or even Europeanesclhe objective of this initiative is to
gather technical data (performance, emissions, tetramce, commerce) in a small scale, real
life experiment with high blends of biofuel.

Since August, 22 trucks equipped to transport bwlttiral products, have been filling their
tanks with the B30 blend and use a carbon labshtiw customers and consumers that their
products are transported by a ‘low carbon' freggitier. The label is also displayed on the
tank at Naaldwijk.

BP offers B30 to transport companies for a maximug million litres and duration of 2
years. The initial adaptation of trucks, maintergmearranties and monitoring during 2 years
were offered by Volvo. Compensation of remaining@xosts for fuel and maintenance were
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offered by Productschap Tuinbouw, resulting in & sand cost neutral operation for
participating transport companies. Trucks in gelne@ke more than 100,000 km annually in
Holland (collection of flowers at the greenhousasabroad (export to European countries).

Figure 15: Consumer information website for the CQStar freight service initiative in The Netherlands

8.2 The ‘Clean Transport’ Initiative of the Greenports

‘Clean Transport’ (in Dutch: ‘Schoon Vervoerd’)as initiative of the Dutch flowers & food
organisations and Rabobank Nederland to introdiamidsel to reduce C{&missions in road
transport and decrease the dependency on fosstyereis also meant to demonstrate the
innovative capacity of the sector not only for protd and production processes but also in
the wider sense of sustainability. Preferably ‘@leBransport’ would use B100, but for
pragmatic reasons B30 (30% biodiesel) was seldotetthe start-up at the Flora Holland site
in Naaldwijk.

The initiative was launched in June 2005 as parthef energy related initiative ‘Schoon
Geproduceerd, Schoon Vervoerd’ of the Greenports.

Greenports is a unique geographical cluster otedlausiness activities in the Dutch flowers
& vegetable industry (production, import, logistiasd technical and financial services) with
a total turnover of well over € 10 billion, 250,08ployees, 10,000 hectares of greenhouses
and vast auction & trade areas concentrated inndeds, Barendrecht, Venlo, and Naaldwijk.
The sector is leading in innovation of product®duction processes, technology and services
worldwide.

The energy bill of Greenports amounts to aboutkllibn and is rapidly increasing, despite
intensive improvement efforts. For transport aldine energy bill amounts to about € 175
million on a yearly basis. The sector is well awafghe vulnerability for disruptions in the
energy market. Many measures are taken in the lgoeses to transform the sector from a
massive consumer (10% of the Dutch gas consumptma)net producer of energy and to
reduce the dependency of fossil sources. Measueetaken to move transport from road to
water (shortsea, barge) and rail, to introduce logystic concepts using containers instead of
trailers (shift from road transport to multimodedrisport) and ICT to better manage modal
split and improve transport efficiency.
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‘Schoon Vervoerd’ fits in this portfolio of meassreThe Greenports have set themselves
goals to reduce 30% G@n 2020 and be independent of fossil energy saubye2040. These
goals serve economic values (reduce costs), artdlmae to ensuring sustainability.

Transport in the Greenports has a specific patt@mucks collect products (flowers,
vegetables, plants) from the greenhouses on a Ha#is to a few large scale auction and
trade sites. Trucks distribute products to vari@iail channels mainly in North West Europe.
This pattern repeats on a daily basis with thousaridrucks involved for flowers as well as
fruit and vegetables and hundreds of transport eores involved.

This pattern is very suitable for the introductioh biofuels as infrastructure (tanks and
equipment) needs to be installed only on a fewssit@gistic services (filling the tanks),
technical support (truck services) and monitoripgerformance and emissions) can be
concentrated on a few large scale locations. Meltiansport companies can participate in a
small scale start-up, spreading the news. Anddiashot least, collective sector organisations
can support the introduction.

Nonetheless, the preparation of this ‘Clean Trarspaitiative has required considerable
ambition over a period of 3 years to get started.

8.3 Acceptance of C@Labels by Freight Companies in Germany

In the framework of the Carbon Labelling projecsuavey was performed to investigate the
acceptance of CQabels for biofuels by forwarding companies andchatercial end-users in
Germany, such as logistic companies and freighices [RUTZ 2008b].

Thereby, telephone interviews with representati@ed decision makers of 13 forwarding
companies and commercial end-users in Germany eosr@ucted.

Evaluating the results of this survey, the curggolicy framework for biodiesel in Germany

has to be considered. The former tax exemption Bd0Bin Germany was replaced by
increasing taxes on B100 in 2007 and 2008. Thipwste increase of biodiesel taxes in
Germany drastically decreased former cost benefitiodiesel, and thus has effects on the
acceptance of biodiesel by forwarding companiescamimercial end-users.

The survey showed that most of the interviewed &ding companies are aiming at climate

protection as one of their ideological goals. Besithat, throughout all interviews, climate

protection as well as the promotion of overall eawimental conservation were considered as
important and vital elements of business succetgisector.

In contrary to these results, climate protectiod anvironmental conservation are apparently
not considered as important issues at the endinesttevel. According to the interviewed
companies, customers mainly focus on the timing #ml price of transport services.
Likewise, new customers do not really demand “greervices” in the freight forwarding
business.

The utilisation of renewable transport fuels isstlstrongly and almost exclusively driven by
the desire to cut the prices of the transport sedtioe available cost reduction potential of
renewable fuels, however, is currently not suffitieTherefore, it is necessary to create a
political and economical framework that promoted anpports the introduction of renewable
transport fuels by ensuring a competitive pricéhese fuels.
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Likewise, all considerations to implement furthed{eduction potentials (high-performance
lubricants, dedicated fuel additives, aerodynanabicle design, etc.) are directly dependent
on the long-term availability of cost benefits d¢ezhby a supportive political and economical
framework.

The current marginal cost reduction potential afdiesel in Germany due to the increasing
taxes on B100 caused forwarding companies to ssapgubiodiesel. The high costs for
refitting regular diesel engines and the increasedntenance intervals are not offset by
savings of fuel costs. Furthermore, the existingemtainty of biodiesel supply has caused a
loss in consumer confidence.

Finally, the acceptance of a potential £@bel is very low, as representatives and decision
makers of forwarding companies do not believe i itiformative and declarative value of
such a label.

Therefore, it is necessary to convince forwardiapanies and end-users by the creation of
a political and economical framework that promo#esl supports the broad utilisation of
biofuels. Only the implementation of taxation sclesmelated to CQemissions could bring a
significant change in the current situation. In mection to such measurement it could be
promising to introduce a CQabel via qualified and prestigious institutiontsrational or
even European level.

8.4 Recommendations for Labelling Initiatives in the Eight Sector

The current pilot initiative to introduce biofuelsthe Dutch freight sector and to implement a
carbon label was organised in a top-down appro@hb. sector organisation Productschap
Tuinbouw decided to start a biodiesel project withight companies to contribute to
sustainability goals of the sector. The transporhpanies had not been involved up to the
moment that the project was set-up and the decisiarse carbon labels had already been
taken without a detailed assessment of consumigrdss.

Thus, it can be recommended to use a bottom-upoapbprin future carbon labelling
initiatives in the freight sector. It should be erexl that the transporting companies feel that
there is a need to use labels to promote the messaglean transport’ to costumers or the
general public.

The Dutch pilot initiative clearly indicated thatvary large effort is required to start a high-
blend biofuel project in a country without tax intees for these fuels, the only incentive for
the introduction of biofuels being an obliged margieare (2% by energy in 2007, 3.25% in
2008) for biofuels.

A further recommendation, therefore, is that prigjeio reduce the carbon emissions (in
transport as well as elsewhere) should be reafisgtdbefore carbon labelling initiatives are
implemented in order to reduce the overall compjeaf the projects. After the introduction
of carbon reduction measures (such as the intramfuof biofuels), the value of carbon labels
can be better assessed through dedicated consumays Good understanding of the
consumer acceptance and potential added valudatfedis a necessary pre-requisite for the
introduction of labelling initiatives.

Carbon labels are an attractive tool to promoteduoltransport’ and the reduction of GHG
emissions in transport services. However, curremttailed consumer surveys on the
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effectiveness of carbon labels in the freight seate lacking. A final recommendation from
the Carbon Labelling project would therefore bepeaform further and detailed consumer
surveys in the European freight sector.

9 Support for smaller EU Member States

Apart from the environmental benefit of using bl biofuels may also provide a better
diversification in the fuel mix of a country, redudependence on fossil fuels and create new
possibilities of employment. In smaller Europeanniber States (e.g. Malta, Slovenia),
which do not have their own indigenous sourcesossif fuels and which presently rely on
imported fuels for their energy needs, diversifmatof the fuel-mix would go a long way in
enhancing security of supply.

Unfortunately, unlike larger EU member states, ¢asgale-farming of vegetable plants for
use in the production of biofuels in small EU coigg may not be feasible. Thus, these
countries with their limited land resource wouldl steed to import biofuels from third
countries to diversify their fuel mix. On the plsgde however, biofuels are potentially
available from a larger number of countries thanchrrent oil-producing countries, many of
which have political stability problems.

In the framework of the Carbon Labelling projectaltd and Slovenia were supported in
promoting the use of biofuels. Based on the coutidins of the Carbon Labelling partner

Malta Resources Authority (MRA) and the other pcojeartners the results in these support
activities are shown below.

9.1 Limitations in reaching EU targets in small EU Mendr States

To reach the European biofuel targets smaller Ethbes states are faced by the following
problems and market barriers [MRA 2007]:

Availability of raw material
Infrastructure limitations
Quality Issues

Economies of Scale Issues
Negative Publicity
Competing Sectors

These topics are considered as obstacles whichtrhigter a larger market penetration of
biofuels in smaller EU member states.

9.2 Case study Malta

In 2005, Malta placed sixth in the production addiesel within all EU members. This result
might seem contradictory to what is expected fromnall Member State, however, the
problem is not creating a market for biodiesel &ctually reaching higher targets of biofuel
market penetration.
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Raw material

All studies related to the use of biodiesel andtdoprobable increase in use in the future,
given the ambitious targets being set by the Ewopénion, clearly state that one of the
problems which may be encountered in reaching srgets will be related to the sourcing of
the raw material. A number of raw materials arapeised in this regard, with rape seed oill,
palm oil and soy-bean oil being the main feedstmkrces.

However, in order to grow these plants, a numbeteaisions as to land space allocation and
good water reserves must necessarily be madeidmrébard small states face the problem
that the arable land available is scarce and watatso a highly valued and highly priced
commodity.

Malta’s potential for growing crops for producingfuels is negligible due to both limited
availability of arable land and water resourcesl@scribed in the Malta Environmental and
Planning Authority’s Structure Plan, stating th@ufttivated land has however decreased from
15,200 ha in 1971 to 12,000 ha in 1986 and thaltremrontinuing.” Malta’s 2006 report on
biofuels, submitted to the European Commissionas @f the obligations set down by the
directive, underlines these two limitations and cHjpes that the only current indigenous
source available for the production of biodiesel@ste cooking oil.

However, even waste cooking oil as a source ofrmaterial for the production of biodiesel is
a finite source. Furthermore, not all of this seunmaterial is collected for biodiesel
production. A reporhas shown that only 2,850 tons of waste cookingegjlivalent to 50%
of the current 5,700 tons of waste cooking oil et is collected. Should all the 2,850 tons
of waste cooking oils collected in Malta be divdrt®r the production of biodiesel, it is
estimated that 2.85 million litres of biodiesel wabibe produced, resulting in only 1.56% by
energy content of the total fuel sales to the partssector. This figure is still short of the
reference value set by the EU Directive.

Infrastructure limitations

As far as infrastructure is concerned, oil storag®alta is paid at a high premium given its
strategic location in the middle of the Mediterrangthe limited oil storage capacity and
competing local and bunkering markets. Additionaliyilding new storage capacity is not a
feasible option and would require further investimim many producers. This problem as
regards biodiesel is not very acute today sincentifiess are still relatively small. However,

should the amount of biodiesel consumption increasesiderably, then biodiesel would find
itself competing for storage space.

Given that the production of biodiesel is currentigt cost effective without financial
incentives, this added cost would further hindedmesel uptake. A real problem on the other
hand currently exists at petroleum filling statioAs least a third of existing petroleum filling
stations in Malta are kerb-side pumps with limitggace available to dedicate tanks and
dispensers exclusively to biodiesel or specifimbke of biodiesel. This limits the amount of
the product that can be retailed.

In order to partially overcome this problem a numbé petroleum-filling stations have

modified their petroleum fuel storage facilitiesdamre-directed their use for the sale of 100%
biodiesel. Presently, petroleum filling station® grermitted to store and dispense 100%
biodiesel only. It is left up to the individual csumer to decide upon which blend is best
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suited for his vehicle. About twenty stations, ofithe 83 operating licensed petroleum filling
stations are currently using this system.

Quality issues

As for all other fuels, ensuring fuel quality is lafrge importance in developing trust and
building confidence. The issue of quality contrelthus a matter of high importance in the
development of a thriving biofuel market. In ensgrithat only biofuels and particularly

biodiesel products of the right quality are allowiatb the market, the following minimum

objectives should be met:

the product sold must be suitable for the engimewfoich it is being marketed. In
particular it must not cause damage to the engine;

the product must comply to existing standards agdlation.

In Malta, the absence of appropriate laboratorylif@s to ensure that the biodiesel offered
on sale in the market is up to the applicable steshs a big drawback in the efforts to reduce
costs.

Economy of scale issues

A future problem in Malta concerns the CIF (Cargimsurance & Freight) price at which
biodiesel might be bought from the internationatke& In the international carriage of goods
business, prices per litre increase with a decr@asbe size of the cargo. Hence, smaller
volumes of biodiesel become more expensive peg lifr product purchased, than when
imported in larger quantities. Therefore, unlessvay is found to increase cargo sizes,
importing pure biodiesel will very rarely be costegtive in countries such as Malta.

Negative publicity

Publicity is a key issue in developing a market doparticular product. However, negative

publicity can create an opposite effect on the miarkor this reason, it is of large importance
that confidence in biodiesel is ensured througiper@ducation on the pros and cons of using
biodiesel, throughout the fuel market chain frora groducer/importer level, to the retailer

and consumer level.

Competing sectors

In Malta, competing sectors further reduce the micde for biodiesel use for transport
purposes. Diverting biodiesel use from transporbtiwer uses, such as electricity and heat
generation further diminishes Malta’s chances athéng the EU targets for biofuel use in
the transport sector. In 2005, although 0.895 amilliitres of biodiesel were sold to the
transport sector, this amount accounted for onBt @3 the total biodiesel produced locally,
with the balance (40%) going to industrial use.

9.3 Support measures in the local biofuel market of Ml

Some of the measures used by other EU countriasotdme applied to the Maltese market,
given the particular conditions in Malta. Howeveeytain features of these measures can be
used to promote the biofuel market in Malta:
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1. Creating a proper legislative framework;

2. Enhance education, communication and informatiogougphout all the fuel market
chain, from importer/producer to consumer;

3. Facilitating the collection of waste oils, from comarcial establishments as well as
from domestic sources;

4. Enforcement of the regulations regarding dumpingilsfin sewers;

5. Creating stable market conditions through the malilbn of clear government
commitments and policies in the short, medium ang term;

6. Encourage consumer confidence through enforcinguality standards and control
and policing “back street” blending;

7. Encouraging research and development in the usmdiesel;
8. Voluntary agreements especially with fleet opegtor

9. Government purchase of vehicles that can take higleads. Green procurement, and
government policy requiring its fleet to run on dhiesel,

10. Provision of capital allowances for producers aidi¢sel;

11. Substitution obligation, either an obligation orelfilsuppliers to add percentage of
biodiesel to diesel or an obligation on fuel supito ‘push’ a certain quantity of
biodiesel into the market; and

12. A renewable fuels certificate system.

Whereas some of the issues such as creating arpexpslative framework listed would
certainly strengthen the biofuels market in Malkdher proposals such as research and
development are difficult to implement in Malta mout EU funding.

9.4 Workshop in Malta

The first Carbon Labelling Workshop on “Biodieseidaother Biofuels for smaller EU

Member States” took place in Malta on 11 Deceml®)72 The workshop was organised by
the Malta Resources Authority, Malta, and by WIPn&eable Energies, Germany. The
workshop was opened by Antoine Riolo, CEO Maltadreses Authority, and Anthony C.

Mifsud, Permanent Secretary Ministry for Resour8e#nfrastructure, Malta, who gave a

Keynote speech. 39 participants, mainly key stakkdne from industry and policy sector,
attended the workshop.

The Minutes [RUTZ 2007] and the presentations efwlorkshop are available at the Carbon
Labelling website\Wyww.co2star.e)
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Figure 16: Participants of the Carbon Labelling wokshop in Malta

9.5 Workshop in Slovenia

The second Carbon Labelling Workshopon “Biodiesel and other Biofuels for new EU
Member States” took place in Ljubljana, Slovenia, 20 May 2008. The workshop was
organised by WIP Renewable Energies, Germany ipa@adon with the Slovenian Energy
Restructuring Agency (ApE).

The workshop was opened by Franko Nemac, Diredtép&, and Dr Rainer Janssen (WIP)
who welcomed the participants. 43 participants,niyakey stakeholders from industry and
policy sector, attended the workshop.

The main objective of this workshop was to infortakeholders in Slovenia about biofuels
and more specifically about biodiesel as sustagaht efficient transport fuel. This included
biodiesel production, legal issues, policies, GH&culation models, and environmental
impacts. In total, 14 presentations were givenibfuel experts.

The Minutes [RUTZ 2008d] and the presentationdefworkshop are available at the Carbon
Labelling websiteww.co2star.el

Figure 17: Participants of the Carbon Labelling wokshop in Slovenia
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10Consumer Survey on Carbon Labels in the UK

In the framework of the Carbon Labelling Projeatdan line with the UK government
Renewable Transport Fuel Obligation (RTFO) and B¢ Renewable Energy Directive
(RED), the HGCA tasked The Oxford Partnership taduwt research into UK consumer
behaviour and attitudes towards environmental sstieeir perception and knowledge of
biofuels, and their attitudes toward a £&bel [HGCA 2008].

The research was carried out in the UK during Fatyruand March 2008 prior to the
introduction of the RTFO on April 152008. The main objective was to assess the ingfact
COylefficiency labels on increasing awareness andrestein the use of biofuels and
improved lubricants.

This survey followed a two phase approach. In ploeeea qualitative survey was conducted
among 8 focus groups in Newcastle, Birmingham, Wdtfand Bristol, with the group

selection covering age, gender, and attitude taggnsaving. Phase two consisted of
quantitative research in the form of an omnibusveyr(involving 583 passengers), to
establish robust data on certain key issues sudiogrbiofuels.

10.1 Consumer Attitude towards Environmental Issues

The consumer survey revealed that there is an enhescepticism regarding media reports
about environmental issues and the seriousne$® @lobal environmental situation. There is
a tendency for some consumers to believe that dmeparatively little they can achieve

environmentally as individuals, is pointless wheurries such as the USA and China will
not commit to emission reductions under the Kyatatdtol.

Consumers want to help the environment but ofteh tleat it is not made easy enough for
them. They ideally want assistance and greater goment from government and their local
council, who many believe are not serious enougbutlthe protection of environment.
Environmental and ethical issues should be addidsgehe government as responsible and
accountable body. Consumers also feel there shomufthancial incentives for being ‘green’.

Personal cost is a major consideration for mostpleeoThose with strong convictions,
although in the minority, are willing to pay moregdrotect the environment, while those with
lesser convictions are not.

Overall, encouraging people to be environmentadlsponsible is a matter of winning both
hearts and minds. However, this research sugdests is still some way to go to achieve this
goal. Thereby, to achieve maximum impact the mostlible information or advice should

come from an independent consumer organisatioaspreicted individual.

10.2 Consumer Attitude towards Biofuels

There is a high awareness of the term biofuel, \mry little detailed knowledge about
biofuels (e.g. on biofuel types, feedstock, prapsrtenvironmental performance). Consumers
do not connect biofuels with the carbon cycle (Wwhk rarely understood), and the emission
reduction potential of biofuels is largely unknown.
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In early 2008, almost all consumers were unawartefimplementation of the Renewable
Transport Fuel Obligation (RTFO) mandating a bleficoiofuel in petrol and diesel from
April 2008. This led to a feeling of suspicion armganany consumers as to why they have not
heard of biofuels and the introduction of the RTHQey also questioned why the blend of
biofuel was not higher if biofuels offered signditt advantages. Probably more importantly
was the negative uncertainty surrounding biofuetdhsas their impact on engine performance
and anticipated higher costs.

The majority of consumers would prefer the biofuelde sourced within the UK to help UK
farmers and to secure the fuel supply. However, ritagority were not willing to pay a
premium for biofuels no matter what the provenance.

Overall, consumer knowledge on biofuels is charesgd by superficial understanding and
high degree of ignorance of the key issues conegrhiofuels. In order to connect with the
public there needs to be a widespread communicatstrategy with different messages
targeted at different segments of society.

Finally, respondents were very sceptical aboutmsgdions or individuals who might be the

best spokesperson or body for biofuels, as mosbalieved not to be objective. Potential

promoters of biofuels include Government, sciestiBiGOs, as well as people’s champions
or media personalities.

10.3Consumer Attitude towards Carbon and Efficiency Lelb

In general, efficiency labels were considered t@hseful aid to the purchasing decision, but
only where there is a choice. For white goods, Bsw@sd other items such as cars and tyres,
efficiency labels provide useful and unbiased imfation. If there is no choice of products
(e.g. mandatory inclusion of biofuels in road ty@os fuels), then the need for a label is low
as it only serves to provide self justification farrchase.

With respect to the design it was felt that theelaghould be simple and universal, with the
efficiency label ratings A to G of white goods sagras good example. Therefore, the option
to include ‘add-ons’ to the GStar label indicating for example carbon reductimngercent,
sustainability criteria, quality aspects (ISO, DJINfficiency improvements, source / origin,
web-site for further information, was not supportéche following requirements were
identified for a successful label:

Eye catching— well designed and distinctive

Simple— lodging in peoples minds quickly

Relevant— improves the likelihood of changing behaviour
Meaningful — information which can be remembered and justifie
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11 Summary and Recommendations

The following conclusions and recommendations cardtawn from the implementation of
the pilot CQStar carbon labelling initiatives:

Currently, the involvement of stakeholders from ustly, NGOs, and consumer
organisations in the implementation of carbon labiel very difficult due to the
existing uncertainties with respect to the legagulatory, and economic framework
conditions, as well as due to the on-going pubigcussion about sustainability
aspects of biofuels.

It is therefore recommended to proceed with labglinitiatives after the finalisation
of the Renewable Energy Directive and the Regulaba emission standards for
passenger cars.

Integrating a large variety of different measumsdfficiency improvements (such as
lubricants, additives, tyres, air conditioning,.pio a single label would cause a very
high degree of complexity. Furthermore, some of¢hmeasures are very difficult to
qguantify and monitor resulting in significant prebis for the operation of a labelling
scheme.

In order to be suitable for labelling initiativeshese measures for efficiency
improvements need to be clearly specified in aeetype regulation on EU level.
Furthermore, fiscal incentives such as a, @ for vehicles need to be implemented
on EU level. As currently this regulatory framewaukd fiscal incentives are lacking,
the interest of stakeholders (e.g. car manufacturerabelling initiatives is low.

With respect to biofuels the level of GHG emissreductions is only one aspect in
the current assessment of biofuel sustainabilityrtifermore, the new Renewable
Energy Directive mandating sustainability criteioa biofuels is still under discussion.

An agreement on the sustainability criteria (inahgdthe required GHG emission
reduction levels) for biofuels to be integratedhe Renewable Energy Directive has
to be reached before successful labelling initegtifor biofuels can be implemented.

A harmonisation of the existing GHG calculation huetologies has to be achieved.
This will be needed to ensure the credibility of Glemission reductions promoted
through a label.

It may be advisable to implement a Sustainabilidp&! for biofuels instead of a label
solely focussing on GHG emission reductions.

Carbon labelling of biofuels and efficiency improvents will only be effective if
there is a choice of products for consumers.

In this respect the labelling of the biofuel fractin mandatory blends (e.g. B5, E5) is
not recommended. Carbon labelling of fuels shatufoon high blends of biofuels
(e.g. B100, B30, E85) or other alternative transpgls.
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Results of the consumer surveys show that the majir consumers are not willing
to pay a premium price for fuels with reduced GH@issions, efficiency
improvements, and ‘low carbon’ freight serviceseTrice of a fuel is the main factor
influencing the purchasing decision of consumerkunope. Therefore, currently the
added value of carbon labelling initiatives for lfuetailers and freight companies is
limited.

It is necessary to create a political and econdnfreanework that promotes and
supports the introduction of renewable transpatsife.g. high blends of biofuels) by
ensuring a competitive price of these fuels.

Results of the consumer surveys show that thererislittle knowledge of the general
public about biofuels in general, and more spedliffcon the potential for GHG
emission reductions offered by biofuels.

Significant efforts are needed to increase publi@raness of biofuels and other
options to reduce GHG emissions in the transpatioseThereby, strategies need to
be developed with different messages targetedfateint segments of society.

The contribution of biofuels to GHG reduction iretttansport sector is limited.

The focus of GHG reductions in the transport seshmuld be a combined strategy on
measures which are decreasing fuel consumptio, asidigher vehicle efficiencies
(improved traffic management, speed limits, intevac traffic lights, etc.), and
alternative mobility concepts (public transport; sharing, etc.), as well as on the use
of best-practice biofuels.
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12 Action Plan

Based on the results and experiences from the @drabelling project the following section
presents a list of activities for the successfuplementation of national and/or EU wide
carbon labelling initiatives.

Thereby, the focus was placed on the labellingltei@ative fuels (e.g. biofuels) to achieve
GHG emission reductions in the transport sector.

The integration of other measures for efficiencpiavements (such as lubricants, additives,
tyres, air conditioning, etc.) was omitted duehte high level of complexity and the difficulty

in quantifying and monitoring various efficiency pnovements. Furthermore, surveys
performed in the framework of the Carbon Labellprgject showed that there is very low
interest in carbon labelling of lubricants by comsus as well as by fuel retailers. It is
expected that integrated GHG emission reductionpdssenger cars are best governed by a
EU regulation specifying acceptable levels of GHfdssions per km (for average car fleets),
accompanied by fiscal incentives such as @GRes introduced by the national governments.

The following activities need to be implementedsét-up labelling initiatives for biofuels on
national and/or EU level. Thereby, it may be advisao implement a Sustainability Label
for biofuels instead of a label solely focussing@&@HG emission reductions.

1. Finalisation of the EU Renewable Energy Directive

An important pre-requisite for the set-up of laimglinitiatives for biofuels is the entry
into force of the EU Renewable Energy Directiveluding its sustainability criteria for
biofuels. This legislation will provide a stableg& and regulatory framework for
stakeholders active in the biofuels sector inclgdihe definition of mandatory GHG
emission reduction targets and appropriate metlogies for the calculation of GHG
emission reductions of biofuels. Thus, the currentertainty of stakeholders will be
removed which may open up opportunities for biofabklling initiatives.

2. Increase of Consumer Awareness about Biofuels

Currently, the level of knowledge about biofuelscaim the general public is very low.
Specifically, consumers are not aware of the pa@k@HG emission benefits offered by
biofuels. Thus, an ambitious dedicated effort iedesl to raise the level of knowledge
about biofuels, both on national and on EU levélerEby, strategies need to be developed
with different messages targeted at different segsnef society. An increased awareness
of the benefits offered by biofuels may also leadatlarger willingness to pay a higher
price for environmentally friendly fuels.
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3. Involvement of Biofuel Stakeholders

Successful biofuel labelling initiatives can only implemented with the strong support of
stakeholders such as fuel retailers, oil comparfiiegyht service providers, and respective
industry associations. In future labelling initie#s approaches are needed to ensure that
the involved companies feel that there is a needst labels to promote ‘clean fuels’
and/or ‘clean transport’ to customers or the gdngudlic. Thereby, additional detailed
consumer surveys may be needed to assess the adtled of labels for involved
companies and consumers.

4. Development of Standards (Compliance with RED or “®ld Standard”)

Once the support of biofuel stakeholders and coessiis guaranteed, the standard (set of
criteria) has to be developed, and the performdecel that needs to be achieved to
qualify for the label has to be defined. Standaedetbpment needs to be done by a
respected standardisation body such as the Eurdpeamittee for Standardisation CEN.
Thereby, it needs to be decided whether the biolie¢l shall mandate performance
criteria (e.g. level of GHG emission reduction)saecified in the RED, or whether higher
performance levels are required, thus establisaiff@old Standard” for biofuels. A “Gold
Standard” could for instance require a GHG emissexfuction of 50% compared to the
current target of the RED of 35%.

5. Selection of Label Application

Consumer surveys of the Carbon Labelling projedicate that labelling initiatives for

biofuels will only be of value for consumers if laoice of products exists. As biofuels will
be subject to (mandatory) sustainability requiretmamder the RED, future mandatory
low blends of biofuels in fossil fuels (e.g. B5,)Bll not involve “choice” for consumers.

In this case a label would fulfil an affirmativel@o(creating a “good feeling”). Applying

labels to high biofuel blends (e.g. B100, B30, E8Bpwever, would promote

environmental benefits of biofuels with respectato alternative (i.e. fossil fuels, low
blends).

6. Selection of Chain of Custody

The practical feasibility of a biofuel label facelsallenges presented by the fuel logistics.
For the production of current biofuels it is oft@ifficult to know the specific origin of the
various feedstocks. Furthermore, biofuels fromedéht origins may also be mixed in later
stages of the fuel supply chain. Currently, threfent chain of custody systems
(systems for passing information through the sumblgin) are under discussion, namely
“book and claim”, “mass balance”, and “track anac#&”. In the last option, the labelled
biofuel sold at the retailer can be tracked bacth&oorigin of the feedstock. Such systems
are ambitious, but would provide clear and trustiwpinformation to consumers. On the
other hand, systems with a physical separatiomefbiofuel and the information carried
by the label offer higher flexibility and lower dsdor the industry. For the development of
a biofuel label, the appropriate chain of custoggteam has to be selected in close
cooperation with the biofuel stakeholders and coress.
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7. Selection of the Institution Operating the Label

The consumer surveys performed in the frameworkthef Carbon Labelling project

indicate that the selection of the institution omgiand operating the label is crucial for its
credibility towards consumers. Potential candidaigentified include governmental

agencies on national and/or EU level, NGOs and gtrguassociations. However,

preferably a biofuel label should be operated bwedl reputed organisation which is

already successfully implementing other labellinghesmes. Examples include the
Kitemark, a registered British Standards Instit(B&I1) voluntary certification label, the

Swan Ecolabel introduced by the Nordic Council ahisters, and the Forest Stewardship
Council (FSC) label for certified wood products.

8. Definition of Certification and Accreditation Schemes

Verification and certification are essential aspatit labelling initiatives, as they provide

the basis for the credibility of the label. Typigalocedures involve a certification body

performing an audit and verifying whether the b&fmeets the requirement set by the
standard of the label. A positive certification @émn leads to the right to carry the label.
In order to ensure that the certification body taes required expertise and competency,
they need to be accredited by a respected exiatingeditation body. It is recommended
that the certification body is an entity differéram the owner of the label.

The abovementioned 8 specific activities are ctuorathe set-up of a successful (carbon)
labelling initiative for biofuels. However, at th@esent stage it can not be guaranteed that
biofuel labelling offers a valuable opportunity digethe current low interest of both biofuel
stakeholders and consumers.
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13 Success stories of the Carbon Labelling project

The following three success stories from the im@etation of the Carbon Labelling project
can be highlighted.

1) Great success and large public outreach of th@,Star campaign on biodiesel (B100)
at Q1 stations

The CQStar initiative for biodiesel (B100) of the Gerntfamel retailer Q1 was a great success
with a very high outreach to the public. Flyers evdrstributed at the points-of-sale, stickers
were given to the consumers, banners and postaes digplayed at the fuel pumps, radio
interviews were given and press releases weredsJiee audience of the press releases were
at least 10,000 people gaining the information drowadio broadcasts, newspapers, and
magazines. Due to the campaigns and the enthusdshe service personnel of the fuel
stations, several fuel consumers were even motvdieectly at the fuel pumps to switch
from fossil diesel to biodiesel. The campaign wasnthed on 12 July 2007 at a Q1 fuel
station in Osnabrtck, Germany.

2) Organisation of the first workshops dedicatedidmdiesel in Malta and Slovenia

The Carbon Labelling Project organised two stak#drolvorkshops in Malta and Slovenia.

The aim of these workshops was to inform stakehsldethese New Member States about
biofuels, and more specifically about biodieselttBavorkshops gained much interest within
the stakeholder community since they were amonditbeevents dedicated to biofuels in

these countries.

3) Stimulation of discussions about GHG benefitstmbfuels on the research and
policy level

The Carbon Labelling project highly stimulated dissions about GHG benefits of biofuels
on the research and policy level. It presentedienstic platform for information exchange
about different GHG calculation methodologies, esgly for initiatives in Germany, UK,
and the Netherlands as well as on European levels Was supported by the active
participation of the Advisory Board members, comsg of leading experts in GHG
calculations and biofuels, in the discussion alé&tdG benefits.

Thus, the Carbon Labelling project contributed lte harmonisation of the existing GHG
calculation methodologies. This is needed to engbee credibility of GHG emission
reductions of biofuels. The Carbon Labelling projeéso played an active role in the
discussion about the integration of GHG emissi@ucéon levels in sustainability criteria for
biofuels.

WIP-Renewable Energies 50



Carbon Labelling Final Report

References

[BROWN 2008] BROWN G., Life-Cycle Greenhouse Gasigdons from Fuel Ethanol: a Comparison of
Supply Chains for Eight European Regions, in: Pedo®s of the 16th European
Biomass Conference and Exhibition, Valencia, Sp2i,June 2008; (in press)

[BUERKNER 2007] BURKNER S., Customer Survey: Motvand Acceptance of Biodiesel among German
Consumers. - A Survey in the Framework of the Carboabelling Project,
http://www.co2star.eu/publications/ Customer%208ynResults20080207_final.pdf

[BUERKNER 2008] BURKNER S., Acceptance of ¢Buel and Lubricants Label by Retailers. - A Regiort
the Framework of the Carbon Labelling Project, Wiyww.co2star.eu/publications/

[EC 20074a] Communication from the Commission to tBeropean Council and the European
Parliament: “An Energy Policy for Europe”, COM(20QQrfinal, 10 January 2007

[EC 2007b] Proposal for a Regulation of the Européarliament and of the Council “Setting
emission performance standards for new passengsr as part of the Community's
integrated approach to reduce CO2 emissions frght-tiuty vehicles”, COM(2007) 856
final, 12 December 2007

[EC 20084a] Communication from the Commission to theropean Parliament, the Council, the
European Economic and Social Committee and the Gtieerof the Regions: 20 20 by
2020 — Europe’s Climate Change Opportunity, COM@®D final, 23 January 2008

[EC 2008b] Proposal for a Directive of the Europ@amliament and of the Council “On the promotion
of the use of energy from renewable resources”, CZDWIB) yyy final, 23 January 2008

[ECOFYS 20084a] Development of a Biofuel Label: Heidisy Study, A Report by Ecofys and E4tech,
commissioned by Low Carbon Vehicle Partnership,di&2008

[ECOFYS 2008b]  Technical Specification: Greenho@ses Calculator for Biofuels, A Report by Ecofys,
commissioned by Senter Novem, Version 2.1 (Confid@n17 June 2008

[EATECH 2006] BAUEN, A. WATSON, P. & HOWES, J. ()0 Methodology for Carbon Reporting
under the Renewable Transport Fuel Obligation - BRA

[HGCA 20084a] HOME GROWN CEREALS AUTHORITY (2008) fraing measures for improved CO2
life cycles of biofuels. - Report elaborated in thhemework of the Carbon Labelling
Project (Deliverable D16)

[HGCA 2008b] HOME GROWN CEREALS AUTHORITY (2008) @€mn Life Cycle Calculation for
Biodiesel. - Report elaborated in the framework tbé Carbon Labelling Project
(Deliverable D3)

[HGCA 2008c] HOME GROWN CEREALS AUTHORITY (2008)o@sumer survey on the acceptance
of carbon labels for biofuels in the UK. - Repolabmrated in the framework of the
Carbon Labelling Project (Deliverable D17)

[IFEU 2003a] GARTNER S.0., REINHARDT G. (2003): Eiterung der Okobilanz fiir RME. - Ifeu
Institut
[IFEU 2003b] GARTNER S.0O., REINHARDT G., BRASCHKAT. (2003): Life Cycle Assessment of

Biodiesel: Update and New Aspects. - Ifeu Institut

[IFEU 200443] QUIRIN M., GARTNER S.O., PEHNT M., REBHARDT G. (2004): CO2-neutrale Wege
zukinftiger Mobilitat durch Biokraftstoffe. - Ifelmstitut

[IFEU 2004b] QUIRIN M., GARTNER S.O., PEHNT M., REHARDT G. (2004): CQ Mitigation

WIP-Renewable Energies 51



Carbon Labelling

Final Report

[JANSSEN 20083]

[JANSSEN 2008b]

[LowCVP 2008]

[MRA 2007]

[NEEFT 2008]

[RUTZ 2007]

[RUTZ 2008a]

[RUTZ 2008b]

[RUTZ 2008c]

[RUTZ 2008d]

[SWAN 2008]

through Biofuels in the Transport Sector. - Ifestitut

JANSSEN R., RUTZ D., GRIMM H.P., IlNE P., SAFFORD R., GERAGHTY R.,
WASON B., NEEFT J., THUIJL E., BORG S., BUTTIGIEG,BURKNER S. (2008)
Results from the European Carbon Labelling InktCGOStar. - Proceedings of the 16th
European Biomass Conference and Exhibition; Vaker@gpain; ISBN 978-88-89407-58-1

JANSSEN R., RUTZ D. (2008) Analyarad Feedback of the Carbon Labelling Project —
Action Plan for Carbon Labelling Programmes. - Régdaborated in the framework of
the Carbon Labelling Project (Deliverable D19)

Position Paper of the Low Carbon \6ihi Partnership — Feasibility of a Biofuel
Sustainability Label

MALTA RESOURCES AUTHORITY (2007) Repoan the present state of biodiesel in
Malta and measures for its promotion. - Report@iated in the framework of the Carbon
Labelling Project (Deliverable D11)

NEEFT J., VAN THUIJL E., JANSSEN R.URZ D., Carbon Labelling in the Freight
Sector — Working Paper, Report elaborated in thenéwork of the Carbon Labelling
Project (Deliverable D10), September 2008

RUTZ D., JANSSEN R. (2007) Minutes dfet 1st Carbon Labelling Workshop. - 11
December 2007, Floriana, Malta

RUTZ D., JANSSEN R., BUERKNER S. (20080, Labelling for Lubricants, Report
elaborated in the framework of the Carbon Labelimgject (Deliverable D7)

RUTZ D., JANSSEN R. (2008) AcceptarafeCO, Labels for Biofuels by Forwarding
Companies and End Users, Report elaborated inrdmeefvork of the Carbon Labelling
Project, August 2008

RUTZ D., JANSSEN R., HELM P., GERANGMTR., BLACK M., WASON B., NEEFT
J., VAN THUIJL E., BORG S., BURKNER S. (2007) TheUJECarbon Labelling
Initiative. - Proceedings of the 15th European BasenConference and Exhibition; Berlin,
Germany; pp.2987-2989; ISBN 3-936338-21-3

RUTZ D., JANSSEN R. (2008) Minutes the 2nd Carbon Labelling Workshop. - 20
May 2008, Ljubljana, Slovenia

Swan-labelling of Fuels, Version 1.05 June 2008 — 30 June 2010, available at:
http://www.svanen.nu

[VAN DE GEIJN 2008] VAN DE GEIJN (2008) Schoon Vemrrd, Clean Transport: Biodiesel in road transport

[WOODS 2008]

for flowers & food. - Report elaborated in the fawork of the Carbon Labelling Project
(Deliverable D9)

WOODS J., BROWN G., GATHORNE-HARD ASYLVESTER-BRADLEY R.,
KINDRED D., MORTIMER N. (2007) Facilitating carbqiHG) accreditation schemes
for biofuels: feedstock production. — Carbon LaibgllProject Report, Deliverable 3

WIP-Renewable Energies 52



